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PRELUDE

CHAPTER I. THE TIME OF CLOUD FORMATION│PRELUDE 

PRELUDE

One of the characteristic features of the modern world is a bidirectional relative perception of space. In the 
physical space, our global village continues to shrink.  The distance relatively reduces, lifestyle, entertain
ment, and work standardize. In the past,  you could divide people into those who lived in the countryside 
and those who lived in the city, however, nowadays the division is already blurred. We all live in the village, 
although, it is now a Global Village. We are a little bit cooped up, there are more of us, but our friendships, 
in an increasing degree, are not based on geographic proximity, but rather on common interests, beliefs and 
passions. In the Village, two attributes are essential: the distance and availability. The distance, through the 
process of globalization, opens borders, and a variety of the modern means of transport - contributes to the 
World becoming smaller. And the 'availability' is the gateway to the Virtual World.

And it is the latter, the opposite direction of the relative perception of space. The Virtual World is like the 
universe after the Big Bang.  It  expands constantly  and the  boundaries  after its explosion are invisible. 
New social networkings, networkings, a gaming zone, commerce, e-learning, e-everything broaden our 
entertainment and work space. This new reality is driven by user activity. This one, in turn, by providing 
content, requires ever more capacious, optimized data storage centers. The Virtual World spits out a lot 
of information, more or less useful. In the opinion of many observers, we are creating a virtual space 
trash, which justifies the development of new information technologies. But this is, apparently, an inher
ent side effect of the development of information civilization.

THE DOMINANT INFLUENCE OF NEW TECHNOLOGIES

A few decades ago, new technologies dominated mainly in laboratories, corporate research institutes and 
in the Sci-Fi books. Today, new technologies are ubiquitous. There is no day, an hour or a minute, without 
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a comment,  a piece of  information related to new technologies. New technologies have dominated our 
thinking, they are an inseparable part of our everyday life- they can help us but also complicate things at 
the same time. Nevertheless, they are the engine of growth for the modern economy. IT has permeated 
through all areas connected with entertainment, work, and education. So, are we allowed to claim that 
technology is information? In a sense- we are. Technology is the know-how, knowledge about how to 
improve or create new more effective methods of  implementation of a specific task.  Is it  possible to 
imagine life without  IT? Without computers,  smartphones  or GPS navigation? It's  as if  we suddenly 
turned off the lights, cut off electricity. The invisible becomes noticeable but only when we lack it.

CIVILIZATION OF INFORMATION

The imperceptible, especially for the average user of new IT technologies, are also changes which are 
taking place now.  A quiet revolution amending our world from 2.0 to 3.0. Why such a numbering? This 
numbering is analogous to the numbering of the development stage of the Internet. Web 1.0 - that is, 
HTML, Web 2.0 - the social networking sites and tools.The above can be also applied to the develop
ment of the IT industry: I. The age of mainframes and computer terminals, II. The era of PC, III. The era 
of Cloud Computing and mobile applications. If, in turn, one refers to the famous futurist Alvin Toffler, we 
are still at the stage of the third wave - the post-industrial era, the era of information and services. Wel
come to World 3.0.

For the purposes of this publication, I  have adapted the following division of the information civilization 
development of the World:
• World 1.0 – the Analog Era
• World 2.0 –the  Technotronic1 Era
• World 3.0 – the Reconstruction Era (re-everything)

The numbering of  individual  stages  is  the most  arbitrary  and serves  only as an  introduction  to  the 
presentation of knowledge and information contained in this publication. As in the case of Toffler ’s wave, 
a close demarcation border between the various stages of  development of the information civilization 
cannot be determined. Each stage   is closely connected with the following one. In World 3.0 Analog 
World features are present, and in the Technotronic World are features of the Reconstructive World.

WORLD 1.0 – THE ANALOG ERA

The characteristic features of the Analog World, are among other things, the transfer of information 
based on voice transmission, books, newspapers, radio and television. With the dominant attributes of  
any of these messages are printed and radio waves. World 1.0 is almost all of our history. It was not  
until the age of industry that the development of technology accelerated, mass production developed, 
work and lifestyle reorganized. What happened at the beginning of the industrial era is happening right 
now, but in a different reality, scale and form. So,  as in the past,  technologies reorganize the whole 
industry - creating new ones, blurring the lines between old ones while some of them die out. The edu
cational system  does not keep pace with the changes  which have taken place  on the labor market, 
companies need specialists in new areas. This area of the reorganization is taking its toll in the form of 
higher unemployment. This is especially true in countries that are firmly embedded in a business and 
economic way in the previous era. The parallels are obvious. Every great wave of technology comes 
together with the need for changes, and these changes which aren’t implemented properly and quickly 
result in crisis.

12
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WORLD 2.0 - TECHNOTRONIC ERA

World 2.0 is the era of advanced electronics, computers, communications satellites. The term 'Techno
tronic' was invented and first used by Zbigniew Brzeziński in "Two Ages: America's Role in the Technet
ronic  Era"  in  1970.  The  Vision  of  the  Technotronic  Society,  refers  to  other  times  and  other  reality, 
however, the issues raised in the publication are still valid.   Population control, supervision of citizens, 
updated files with so-called sensitive data about people/citizens. But these were actually projections of 
reality warning us against side effects carried by Technotronic.

The Technotronic Era, in the economic area, is based more on services and information at the expense 
of industry. World 2.0 is the era of mainframes and PCs, desktop devices and the beginning of the Inter
net (Web 1.0). It is also the beginning of the development of mobile devices with mobile phones in the 
foreground. 

The  Technotronic world is  the  equivalent to the beginning of the third wave of Alvin Toffler’s.  It is the 
announcement of the new digital reality and the consequences that it brings. It is also the first step of fail
ures, such as the Internet bubble of the early 2000s. This crisis was a crucial stage of self-cleansing and 
informative Internet business. The introduction of free-market principles to e-business contributed to the 
formation of new, healthy financial operations. It took a few years for the Internet to become a good field 
for business again,. The creation and development of Facebook, the development of Google, Microsoft's 
refresh, Apple's business explosion are the most spectacular evidence of the formation of the World 3.0 
in the corporate space.

WORLD 3.0 - THE ERA OF RECONSTRUCTION (RE-EVERYTHING)

I agree with James Gleick  who declared that  the clearest feature of the contemporary world of new 
technology  is ‘Acceleration’.2 We are bombarded  with  introduced, applied new technologies. Faster 
and faster, they arise in connection with  new products, treatment of old products, new models.  The 
market development of web, cloud applications has rated an incredible growth. Indeed, this  is a  fea
ture of the market that is digitized. It also accelerates our lives (still in a hurry, despite the fact that we 
live longer, we feel that we have less time for everything). The Acceleration can be traced in the intro
duction of the first argument, that the relative distance in the Global Village  is shrinking. Maybe/Prob
ably, one word, which would include these two features, is 'shortening'. Shortening the distance and 
time.

World 3.0 is the Era of Reconstruction. Why  Reconstruction? The reason is that we are at the stage of 
computerization of the world in which all areas are remodeling our lives. There is no need for longer dis
tance or a few dozen years to feel and embrace the changes that we are witnessing. Our lifestyle is con
stantly changing.  Let’s concentrate on  the entertainment, for instance. E-readers, 3D TV and movies, 
access to  music,  movies,  books, games, from anywhere,  on multiple devices, and what  follows, the 
defragmentation of devices.  The era of  Technotronic was dominated by mainframes and PCs. Today 
there are mobile devices, such as smartphones, tablets, notebooks, ultrabooks, netbooks in the fore
ground.

Our relations are based more on the web-community virtual relations,. Being 'turned on' in streams of the 
relationship is now something obvious and natural. It may not be always conducive to the depth of the 
relationship, but being a 'connect' is for many people, as necessary as air to breathe. As users, we pro
duce an incredible amount of data. This is our activity in the digital space which drives the development 
of information technology:
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▼  Infographics. What happens on the Internet within one minute?

Source: Own work, based on infographics: “Go-Globe.com” and “What Happens in an Internet Minute”, Zoli Erods, April 4, 2012.

New technologies are quickly mastered by the private user. This is our private area of activity and useful
ness of new solutions that make the whole structure of our world require changes. The more organized 
structure, however, the harder it is to change. This is not the first time that business follows the path trod
den by the consumer market. The Cloud was more used by an individual rather than a business user.

A wave of change launched by hundreds of millions of individual users can not be without impact on 
business.  I  believe  that companies  which  use Web  2.0  concepts  to  their  current  activities have 
greatest problems.  And this is the leading element in the activity of individual users : showing  them
selves and their  friends,  openness and transparency,  that  encounter  the resistance of  matter  from 
companies that want to be rather closed, opaque, hierarchical. The less formal structures, the more it 
is dependent on people. And this is exactly what the  companies seek to avoid. Companies are testing 
ground, place and this is happening today - a specific attempt to use new options, methods of man
agement and organization, conducive to the requirements of the world of new technologies. Not all of 
them  are  successful  and  only  few will  succeed.  Industries  and  companies  are  very  resistant  to 
changes. But as well as the old technologies have their place in the modern world, as well the old style 
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of organization will survive in some cases. This is evolution. Revolution has reorganized many areas 
ruthlessly, regardless  of  the consequences,  but  in  the background  there  is  still  ongoing evolution. 
Adapting to market requirements and customers is taking place. Just  like in  the  nature organisms 
mutate, adapting to climate changes, and the strongest ones win,  like here, alike, a similar  process 
takes place. Only such organisms will win business, which quickly and best adapt to the changes.

For business, incomparably greater than the Web 2.0 challenge is the implementation of cloud solutions. 
It's a challenge without precedence, because even the computerization of business had its slower start. 
Acceleration is relentless.  The Cloud is both a challenge and a risk. CC is changing the way business 
users employ renewable power. The Cloud represents a fundamental shift from the traditional way of pro
ceeding  to a dynamic and flexible one.  The Cloud is modularization, scalability, speed of the changes 
and adaptation to market needs. As Cloud Computing business users, we receive, among others:
• Access to global supermarket applications and services to improve our work,
• Unique way of sale (The Internet is the leading sales channel for digital products),
• Technical support, help in time,
• More invisible, non-invasive computing power,
• Globalization of small businesses,
• With the Cloud we become more independent.

Reconstruction is the era of the remodeling of proceeding and organizational structures: companies, gov
ernment,  school,  hospital,  bank.  All  institutions.  Paradoxically,  these which resist changes in  the 
strongest way, they need such changes most and would also benefit from them most. is The largest area 
of reconstruction needs is where a large amount of data, a number of users, a centralized structure and 
also a geographically dispersed structure are.

DUE TO CLOUD PARADIGM SHIFT

The fundamental accelerator of changes in World 3.0 is Cloud Computing. And this is the main subject of 
this book. CC is a strategic part of the World 3.0 which actuates a  technology avalanche effect compar
able to remodeling the world via the Internet. The vast amount of data that is likely to be better organized 
now can accelerate the development of semantic technologies, work on better mating data, such as busi
ness intelligence, and consequently Artificial Intelligence.

In the era of mainframe computers, the forecasts for the future of the IT market, pointing to a paradigm 
shift in the direction of the PC were ignored,  not to say, ridiculed. Nowadays, they are something obvi
ous. Today another paradigm shift associated with increasing sales of mobile devices takes place, and 
hence, mobile devices displace PCs. An amount of data that is circulating, and the fact of impractical and 
non-economical storage of all personal data devices, force the market to look for new ways  of dealing 
with this challenge. The Extension of services data storage, hosting, and storage of increasing amounts 
of data, as well as private unloading equipment from storage applications are just some of the factors 
affecting the development of the concept of Clouds.

However,  Cloud Computing is not everything. World 3.0 includes many other elements, more or less 
related to the cloud, resulting from it, or being its ‘prequel’:
• Big Data3

• Virtualization
• Defragmentation devices
• Third Platform (Cloud Computing 1.0)
• Mobile Computing
• Internet of Things/Goods/Products
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• Internet of Services
• Social Network Sites
• Web 3.0

THE STRUCTURE OF THE PUBLICATION

In the book, I focus on the aspect of the Clouds in the World 3.0 and Cloud-related elements. The struc
ture of the book consists of four chapters, I. The Era of the Cloud Formation, II. Multidimensional Archi
tecture of the Clouds, III. Cloud Physics, IV. Alternative Scenarios for the Future of Cloud Economy.

Each chapter consists of points and sub-points, so that the aspect could be explored more thoroughly. 
The first chapter is a thorough introduction to the Cloud. It covers issues related to technology and con
cepts that have had and still have a significant impact on the emergence and development of Cloud Eco
nomy. An additional element is the graphic presentation of the history of CC (CC timeline).

The second chapter discusses the Clouds system architecture. It explains how the Cloud works, what its 
components are, what the relationships between these elements are. Cloud Architecture brings possible 
solutions for the use of both business and private users.

The third chapter, examines a wide range of Clouds impact, for various types of social and economic 
aspects,  including the IT organization, lifestyles  of  private users in the Cloud, the company and the 
administrative structure of the state. The third chapter is a specific description of the current and potential 
reality from the perspective of the Clouds. It gives answers to questions about time and space in the 
Cloud. This is a section showing the map of Cloud capabilities from the perspective of the business and 
private sectors.

The fourth chapter deals with the analysis of trends in CC, but it is a summary of the Cloud Economy,  
ten-scale. Moreover, we can find four alternative scenarios for Cloud Economy in the chapter.

The Cloud Economy is a book presenting a multidimensional perspective of Cloud Computing(CC): tech
nological, social and economic. The publication explains what CC is,  to whom it is dedicated and, how 
and why one should use cloud-based solutions. In addition, the book includes the description of the CC 
evolution from a distant yesterday, today, through a deep and distant future. The publication presents the 
latest and unique views, opinions and the news on the Cloud market.  The whole is enriched with very 
modern graphic design, including dozens of infographics, tables, charts and graphs, through which the 
publication becomes a text and graphic record of the knowledge and the know-how about CC. Particular 
parts of the Cloud Economy have a different profile depending on an aspect there presented, that is: edu
cational-popularizing, a textbook and informative. A reader will find here the broad and synthetic know
ledge about Cloud Computing and its impact on business and our daily life. The book is enriched with 
practical content describing possible applications of Cloud solutions as well as several cases of the CC 
use and references to the real-world usage. The Cloud Economy is the first such extensive publication on 
CC which meets the broad nature of the swinging door to the Clouds’ fascinating World.
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CLOUD PREQUEL

FOUR SPACES OF CLOUD-FORMING FACTORS

Cloud Computing, despite its seemingly simple formula, is a concept that 

has a broad impact on various areas of human activity and organization - 

just as great as the Internet has. However, the existence of the Internet is, 

at the first place, due to military purpose, then academic one, and in the 

end it migrated to the commercial zone.. The CC, in turn, came in the wake 

of a series of  favorable economic and technological factors. But no less 

important were the regulations of states and changes in work and lifestyles 

based on the available ICT

4

 solutions. Thus, all the factors forming Clouds 

are located in the four areas listed below:

• Political Space

• Market Space

• Social Space

• Technology Space

In The Political Space, Cloud, like the Internet, owes  globalization and 

open borders its development processes. The financial crisis, which isol

ated flexible financing development of the organization, led to greater pres

sure on governments in the direction of greater flexibility and competitive

ness of the economy and created the need for reorganization of the state 

administration bodies at both central and local levels. Government, as the 

largest organizational structure, also had to start looking for new cost-ef

Cloud is not such a new 

concept, as it may seem. 

The application of the CC 

took place in the fifties of 

the twentieth century in the 

work done by AT & T in the 

fixed telephony network. At 

that time, AT & T began to 

develop the architecture 

and system where the data 

could be located in the 

switchboard and made 

available for the business 

through redesigning and 

updated telephone net

works. Although this service 

model has not been applied 

in IT for many years, this 

same concept has been 

developed to this day.

19

TIMELINE 

CLOUDS 

ECONOMY



CHAPTER I.  THE TIME OF CLOUD FORMATION│CLOUD PREQUEL TIMELINE CLOUDS ECONOMY

fective solutions, which would increase the efficiency of structures. In the 

era of reconstruction of business organizations for their flexibility, speed of 

operations, better customer service, it is not surprising that citizens expect 

changes related to a more efficient and effective use of individuals, groups 

and communities. In addition to the greater efficiency and simplification of 

administrative mechanisms, an increase in citizens' expectations in terms of 

transparency  and  insight  into  real  development  forecasts  made  by  the 

administrative structures at the local and national level was noticed. This, in 

turn, is associated with the expectation of greater and more frequent (than 

on election day) involvement in making important for the country / region 

decisions (central  and local  level).  The subject  of  cloud solutions in the 

state administration and self-government is very broad. Some countries, 

like the U.S., the UK, are already at an advanced level of works on cloudy 

effective administrative structures. Many governments, however, do not see 

the need, or are not aware of the benefits cloud-based solutions may bring. 

In the EU, the level of awareness and commitment of the member states is 

quite diverse. We can only hope that with time, the EU will impose a top-

down policy of the use of new technological solutions on all administrations, 

and in order to avoid substantial disparities, not only within the EU but also 

in  technological  delay and in  civilization  consequence in  relation  to  the 

process of ‘cloudiness’ in the USA, and in some Asian countries. Europe in 

order not to be doomed itself to becom the open-air touring of the world, 

must not only keep pace with the development and practical application of 

new technologies, but also take an active part in their creation and develop

ment processes.

The search for savings is also a major factor in the pro-cloud computing in 

the Market Area. Market needs are  more severely suffered by market organ

izations than by the organizational structures of the state. For many compan

ies, a change in the action, in order to increase flexibility, dynamics, efficiency, 

responsiveness  to  market  needs,  and  consequently  performance,  is  a 

struggle for business survival . In the case of Clouds, the central place from 

which one should begin these changes will be the IT department of the or

ganization. This is the model of IT work that has an influence on the increase 

in efficiency of the IT infrastructure, organization, capital and labor. Depend

ing to the industry, organizations suffer varying degrees of market pressure 

for a change. It (the pressure) is the greater, the greater the organization's 

dependence on new technologies and innovation is. Another factor in favor of 

migration to the Cloud is the need for support of competitive advantage in the 

innovative use of new technologies in the organization. Another factor, no 

less important, is the focus on the co-operation, partnership and collabora

tion. This is a change in the mode of action related to the interdependence 

and cooperation of the organization in the process of product development, 

logistics, sales. World organization has become very complex and interde

pendent at the same time. Focus on core business,  pushes business support 

processes outside the organization. This, in turn, forces companies to spe

cialize, which, first, results in increased organizational interdependence, and 

then, in feedback, in the form of pressure on the modular structure of the or

ganization - open and ready for permanent cooperation.

 

Going  one  level  down  the  organizational  structure,  we  have  the  same 

needs, but based on other sources. The reorganization of working methods 

In the 60's of the last cen

tury, the high cost and 

complexity of the IT infra

structure (mainframe com

puters)  led to the fact that 

own computer centers 

were beyond the reach of 

companies. Processing 

was done on the basis of 

"beam" command. These 

service centers dominated 

until late 80's. In the 90's, a 

network data transfer mode 

began to develop. By the 

end of the 90's single ser

vice centers migrated to 

the Internet.

The pursuit of efficient 

ways to deliver IT services 

over the decades has res

ulted in solutions such as 

ISP's (Internet Service Pro

viders - where the servers 

were located in the Internet 

access point) and Suppli

ers of Services / Infrastruc

ture Application (Applica

tion Service / Infrastructure 

Providers) - where the 

outer infrastructure was 

leased to the client, and 

used by the customer, as 

long as long as the service 

had been paid.

During the late stage of the 

dot.com bubble the Applic

ation Service Provider 

(ASP) model began to 

enjoy increasing popularity, 

particularly in the banking 

sector. The ASP model was 

not flexible enough, 

though. For customers, the 

benefit was, of course, the 

access to the infrastructure 

they did not have to invest 

in, nevertheless, they had 

to declare what capacity 

and needs of the amount of 

computing power and 

memory they required. If 
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in the direction of greater flexibility,  mobility,  collaboration, reduced costs 

and increased productivity – these are the number one goal for many com

panies. In many companies, labor costs generate the greatest financial bur

den on the organization. It's no surprise that solutions to reduce these bur

dens are being searched for.

5

The whole big set of cloud-forming factors is located at the level of contact 

point between companies and the market, competition, and customer rela

tionships. Starting from the last one of these elements, let’s concentrate on 

the amount of data handled by the company based on the large amount of 

products and services on the mass market. Take, for example, financial ser

vices,  banking, insurance,  telecommunications, logistics  (courier),  and in 

particular Internet services companies like Google, Facebook, and Amazon. 

The amount of data in the market, concerning the customers, their behavi

ors, identified problems, the anticipated needs - it's all a gigantic amount of 

information that must be available in a number of places (defragmented or

ganizational structure of the company, mobile workers), just in time (cus

tomer service, customer identification, access to their service history,  or

ders, etc..), and what is the greatest challenge – conversion of information 

into knowledge, especially from  unstructured data

6

.

The last of the signaled Clouds-forming factors in the Market Space is the 

SME sector. Yes, all this huge market is cloud-creative and cloud-develop

ment factor. Why? Because, the need for growth and expansion of SMEs 

are implemented through tools and Internet services, and the Cloud accel

erates this process. SMEs can not only globalize their operations, but with 

the use of the Cloud they can also compete with larger organizations. By 

migrating to the Cloud, SMEs obtain access to the same resources as cor

porations do. In conclusion, the emphasis shifts competitive advantage to 

innovative ways of existing resources and technology use.

There is probably no area of life in the Social Space, which is not in any 

way supported by cloud applications. Starting by listening to music, viewing 

and sharing photos, through project and task management, financial man

agement, to reading digital books at the end. Most people are not aware of 

the fact that they already use cloud-based solutions. Just the first example: 

email,  and the most popular services on the market, Gmail, Yahoo Mail, 

Hotmail. And then, all data on external servers, such as music (MyMusic

CLoud,  Amazon Cloud Player),  documents (Google  Documents),  videos 

(YouTube, Tudou, Youku), pictures, and graphics (Picasa, Flickr), and the 

fastest growing market for storage services data (Dropbox, Google Drive, 

SkyDrive).

There are more digital devices on the market, there is a greater demand for 

mobility, and expectations for the smaller and more capacious device, and 

those reasons are sufficient to justify the development of cloud-based solu

tions. Manufacturers of digital devices have a difficult task ahead of them 

and  it  is  not  due  to  lack  of  capacity.  Technological  potential,  which  is 

already available, is just enough for many years of the digital arms race. 

The thing, however, is that it is hard to sense what the next hit will turn to 

be, what functionality will prevail, and that devices will be on market top. A 

classic  example  of  a  war  in  the  market  for  digital  devices  are  mobile 

the customer needs grew - 

the service had to be 

scaled up which entailed 

additional time and costs 

for investment and devel

opment of infrastructure 

providers.

5

Other IT services historic

ally associated with the CC 

include Time-Sharing Sys

tems, Collocation, Hosting 

and Outsourcing.

▼ Figure. The Evolution 

of Cloud Computing.

Source: Own work, based on: Frost 

& Sullivan.
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phones, or to be more precise their successor, namely smartphone. Who 

remembers Nokia's dominant role today? And who is aware now that tech-

better products of Nokia, lost to a better design, simplicity and perfect mar

keting of iPhone?

Such examples can be multiplied. There is no such a thing as homo eco

nomicus, it is rather homo motus, or a man receptive to trends, fashions 

and economic symbols. I believe most of the changes in our lifestyle can be 

noted in the field of entertainment. In business, at work, we are more con

servative than we are outside the company. It is not only our taste that is 

changing, but ,most of all, the way of entertainment and content consump

tion we crave for. Thanks to portable devices, music can be present with us 

anywhere and at any time. We not only have access to an unlimited num

ber  of  radio  stations,  but  also  to  the  entire  music  library  that  we  have 

gathered. Audio was probably the first bastion that has been released from 

our physical living space and thanks to devices such as a cassette, walk

man, discman, and devices for MP3 playing, music accompanies us every

where. The games followed that trend, and then so did the video, and at the 

end  digitized print, namely press and a book.

Our  habits  have  changed  thanks  to  the  possibility  of  creating   action 

groups, which are also accessible via the Internet. All kinds of networking 

services and / or community, and the option of sharing in the digital world: 

information, knowledge, music, movies, photos, documents, etc. were the 

stimulus for the development of our ‘sociability.’ Data exchange services for 

Peer-to-Peer and Web 2.0 revolution  based on the creation of content by 

the user and all kinds of activities related to cooperation, interoperability, 

sharing played a great role in the process too.

The option of group play enriched the games available on the internet most 

intensely. While sharing of digital content entails the effect of contact and 

comments, in the case of games it is much more intense and full-bodied 

interaction. Generally, the gaming market is a 'giant' topic that requires fur

ther analysis. To sum up this thread, we can only conclude that the habits of 

younger generations differ dramatically not only from their parents' genera

tion, but also from the colleagues who are about a decade older or younger. 

I  have recently read an article on the use of digital devices by children, 

which was characterized by one of the described examples. A child at the 

age of pre-verbal, having for a while a tablet in their hands was next given a 

regular Illustrated magazine to play with. The child got bored quickly, seeing 

that moving pictures, that were available on the tablet ,do not start in the 

magazine ... So this 'toy' is probably broken…

Speaking about toys, ... and, at the same time, returning to a more serious 

tone of digital devices - it is their multiplicity, defragmentation of tasks that 

turns out to be quite important to synchronize data. If  we are within our 

home network and all devices are in the vicinity, a network solution is suffi

cient. However, when the distance between devices increases, the cloud 

solution is essential. 

These are only brief points of change in our behavior patterns and habits 

associated with our lifestyles. 

Opportunities to improve 

the effectiveness and effi

ciency of the IT infrastruc

ture were with the matura

tion of technologies such 

as SOA, virtualization, net

working, and management 

automation.  The evolution 

of the data center is worth 

noting.

▼ Table. Evolution of 

Data Centers.

name description

Classic 

Server 

Room

Dedicated room where 

installed computers act 

as servers.

Virtual

ization

Temporary, non-phys

ical version of, for 

example, the hardware 

platform, operating sys

tem, storage device or 

network resources.

Private 

Cloud

Intra-organizational IT 

infrastructure dedicated 

to:

- Company as the 

owner and manager of 

infrastructure clouds

- Virtual resources

- Automation of man

agement

Public 

Cloud

Multi-tenancy, shared 

IT infrastructure envir

onment:

- Offered as a service 

via web applications / 

web services on the 

Internet

- The property of a third 

party

- Utility pricing - pay

ment for the use of real

- Extreme scalability 

without the costs of the 

initial

- Shared web hosting 

and data applications

Source: Own work.
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In general, we can note the Social Space cloud-creative agents, and cloud-

development on four levels:

The level of the relationship: the citizen - Administration / Institutions

• The need for faster, less invasive settling matters in government offices 

and institutions,

• Quick access to our data, shared by various agencies and institutions of 

government,

• Ability to handle routine and current affairs on the principle of 'one-stop-

shop',

• Information help - precise, just-in-time.

7

The level of education and training

• School at home - alone or in a virtual classroom,

• Training anywhere - alone or in a virtual group,

• The end of printed textbooks and schoolbags,

• Collaboration,  just-in-time  data  access  between  pupils,  students  and 

teachers, teachers and parents,

• Education and training model based on a smaller number of participants / 

students and quicker adaptation to changing market requirements,

• Model schools connected to cloud-based network, with the possibility of a 

global co-operation and exchange of experience, and participation of stu

dents in various international virtual classroom,

• Model  based  on  teamwork,  with  an  emphasis  on  collaboration  skills, 

group management, and project management,

• Model based on multi-culturalism and global IT infrastructure schools.

The level of the relationship: user - user / users

• Virtual access to relatives, friends,

• Voice, text and video communication for free,

• Sharing everything that can be digitized,

• Common entertainment,

• Cooperation,

• Virtualization of work and play.

The level of personal preferences

• More space to store and share data,

• Smaller and lighter digital devices with more capacity and memory at a 

lower cost,

• Data synchronization,

• Faster access to data,

• Data ‘at hand’ - anything and everything,

• Increased bandwidth and widespread access to the Internet,

• More and more digital products and services for free.

I have just briefly defined cloud-creative and cloud-development factors in 

the  Political,  Market  and  Social  Space.  The  cloud-creative  factors  and 

cloud-development  in  the  Technology  Space  will  be  analyzed  at  some 

length  later  in  the  book  dedicated  to  the  economic  and  technological 

determinants. In the next section I will focus on two sets of determinants 

related  to  the  emergence  of  the  cloud  and  pro-developmental  Clouds 

Especially with the intro

duction of virtualization 

technologies, scalability 

issue has been largely 

resolved in the current 

ASP model. Virtual 

Machines (VM) can be 

allocated and implemen

ted immediately. In addi

tion to advances in net

work infrastructure, quality 

of the service and the 

speed of access to the 

Internet at even lower 

price

7

 have improved.

If the history of the Clouds 

was limited to three key 

milestones, they would 

include: dissemination of 

IP, a microprocessor power 

surge, expansion and dis

semination of wireless net

works.

The modern concept of the 

Clouds began to develop 

most rapidly in 2003, when 

most large organizations 

started using Internet Pro

tocol (IP) network manage

ment. Until now, most 

companies have dedicated 

leased lines applied to a 

data network. A move to 

the IP took place all over 

the world and it took just 

24 months. This demon

strates business benefits 

due to this change. With 

the IP layer in a place, the 

network capacity can be 

dynamically allocated as 

needed, and users are 

billed only for what they 

use. Users no longer need 

to deal with the creation of 

forecasts for rental use 

and declare a constant 

amount of space. This 

meant ta conceptual 

change in cost policy for 
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factors. These sets of determinants are: 1) economic determinants, 2) tech

nological determinants.

Economic  determinants  will  include  issues  related  to  the  multi-faceted 

needs of  companies and organizations and the IT market. However,  the 

determinants of technology provide an overview of technologies and con

cepts prior to the Cloud and have an impact on its appearance, and the 

technologies and concepts to complement and support the development of 

Clouds.

CLOUD-CREATIVE ECONOMIC DETERMINANTS 

The cloud is a natural consequence of decades of Acceleration. The explo

sion of a huge amount of data has launched a new business needs. The 

most important of these is the need for flexibility. The change did not come 

from new technologies, but appeared thanks to the need to cut costs. And 

all these began together with the financial crisis and global recession. Most 

organizations were forced to reduce costs and risks in order to survive, and 

therefore launched a completely new business models. Market demands 

are forcing companies to consolidate, also in the area of IT. 

Significant  breakthroughs  often  occur  immediately  after  periods  of  eco

nomic difficulty. Businesses may freeze investment in times of crisis, and 

when conditions change for the better, they want to make up for lost time, 

focusing on improvements in operations. And then they look for and invest 

in new, radical ideas. There are many sources and causes of Clouds.

IT MARKET RECONSTRUCTION 

The evolution of the IT market in the direction of seeking more cost-effect

ive and efficient solutions resulted in different concepts of network, among 

which Cloud Computing wins greatest popularity. In response to the new 

needs of business and individual customers, IT suppliers had to reconsider 

their 'boxed' approach to SMEs, and the one dedicated to large organiza

tions. 

On the way to the idea of a more effective method of service, the experi

ence  of  market  services  for  consumers  through  Internet  applications 

became the inspiration. An application that is available on a single platform 

of information, allows you to monitor the use of the functions by the cus

tomer, gather comments about problems on the fly, and to simplify applica

tion development methods. And, instead of providing new versions of the 

applications to the tens of thousands of customers, tens of thousands of 

customers had an access to a simple place where they could either down

load the revised application, or work on it in the option of the access to the 

Internet. Another valuable experience was the fact that a fussy individual 

customer, accustomed to the fact that the majority of functions performed 

on the Internet for free, has a low willingness to pay for anything. On the 

other  hand,  during  the  intensive  development  of  new  applications,  it 

became more and more difficult to draw the user's attention and get him/her 

most large organizations. 

Besides, not only the costs 

reduced. The change from 

leased lines to IP also 

launched a greater opera

tional flexibility.

Another significant factor 

in the Clouds timeline 

(2006 and 2007) is the 

change in the CPU. 

Providing high perform

ance in a very small space 

at asignificantly reduced 

energy consumption, has 

led to a reduction in the 

cost of processing and the 

speed and ease of scal

ing. This, in turn, has led 

to the fact that the tradi

tional PC microprocessor 

and server model have 

turned out to be outdated. 

Computing needs can be 

managed through flexible 

blade server groups that 

you can dedicate to your 

needs, which leads to a 

new model of the invest

ment and greater flexibil

ity.

Finally, there is an 

explosive expansion of 

wireless networks. It has 

expanded the boundaries 

of public and corporate 

networks and, at the 

same time, it dynamically 

launched the consumeriz

ation of technology, in the 

form of dynamic sales of 

smartphones and tablets. 

Millions of mini-applica

tions spread all over the 

world, and the barriers 

between technologies 

began to crumble. Today, 

the amount of content in 

a digital circuit doubles 

every six months and it 

includes voice telephony, 
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to try to take advantage of the new product offered by the IT developer. 

Therefore,  the  business  model  began  to  evolve  in  the  direction  of  the 

concept of freemium - the basic functions are free, while others are avail

able for a small fee. All of these new experiences of the client market, they 

were a great training ground for the application of similar mechanisms for 

business to business market.

Savings, for IT vendors, in the age of exploration the effective use of infra

structure, are very important. Capital-consuming investments do not always 

work out due to the unpredictable infrastructure boundaries. You could, of 

course,  plan and forecast the approximate use of  owned hardware and 

software, but only if  you possess a multi-annual contracts for the imple

mentation of specific services for large customers. Assuming that we are 

talking about large customer support only. Thus, IT infrastructure could be 

only dedicated to large organizations. For smaller customers boxed tape 

solutions - standardized software that is running on the customer's IT infra

structure remains.

At a time when large organizations began to invest themselves in their IT 

resources, efficient use of infrastructure owned by IT organizations began 

to diminish. The market got tighter (internal and external competition). First 

of all, the increased number of fully unused resources was noted. Paradox

ically, this led to both large organizations and IT vendors having the same 

sort of problems. These two categories of bodies had to find a way to a 

greater resource flexibility, scalability and cost-effectiveness of use of their 

IT infrastructure.

A significant area of the client, which had so far not been effectively cultiv

ated by IT vendors, was a huge market for SMEs. Small and medium-sized 

businesses could not afford expensive solutions dedicated and personal

ized to small organizations’ needs. The market, as Nature, does not like 

empty space. A niche, which was developed by larger developers and IT 

vendors started to be slowly filled with smaller competitors. These smaller 

developers are responsible for a breakthrough on the market. And bigger IT 

players have eventually begun to move in that direction. 

8

Small developers did not have the capital to spin-up and operate  large 

business organizations. They had to look for other ways and methods to 

support the market. In addition, they remained primarily to support the SME 

market, left on the margins of mainstream IT activities of larger competitors. 

The central battleground became the Internet due to common and relatively 

cheap access – optimal costs for both suppliers and customers. Applica

tions which were run, delivered, supported, developed and available on the 

Internet became developers’ secret weapon. This direction hit the jackpot. 

Lower costs, flexible labor resources and infrastructure adapted quickly to 

customers’ needs, and what is most important, low prices triggered an ava

lanche of solutions, delivered over the Internet.

Changes  in  the IT industry  are not  only caused by looking for  savings, 

although this factor is always crucial. Another important challenge that still 

awaits its solution is handling more and more data that is in circulation in 

the company. In particular, the company supports hundreds of thousands, 

video, animation, and 

business data.

Not only barrier between 

the technology began to 

be smooth. Also, the 

boundaries of industries 

began to blur, as illus

trated by the example of 

graphics based on 

McKinsey’s analysis.

▼ Figure: Migration and 

Borders were Shifted 

Industries.

Players move into adjacent 
activities and new players 

emerge
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Content 
creators
move into 

delivery

Device 
manufacturers

expand into plat

forms and services

Network Oper
ators, enter into 

content creation 

and delivery

Cable & satellite 
providers, enter 

the telephony 

services

Portals, develop 

content, expand 

into networks/ 

WiFi/telephony

Attacers
deliver content via 

new networks

Users Generated 
Content Platform 

Providers

Source: Own work, based on: Digital 

Ecosystem Convergence between 

IT, Telecoms, Media and Entertain

ment: Scenarios to 2015. 2007. 

World Economic Forum.

8

You can also say that the 

history of the Clouds has 

its origins in the ... online 
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and sometimes millions of the customers, where the result of information 

must be exactly on time and in a particular place. In this case, the conven

tional approaches cannot be successful. Factors triggering the enormous 

amount of data in the form of increase in the number of digital devices sold, 

and the subsequent  increase in the content  created by customers,  only 

reinforced the  expectations  of  business  customers for  effective  ways  to 

handle large amounts of data (Big Data).

In the company, one of the key issues is the time of customer service and 

interaction with clients. With more services, more customers, call center 

service is simply no longer enough . And even if it turns to be some kind of 

solution it must be based on just-in-time information. This information must 

include previous dealings with the client (historical data), but it should be 

also available to other departments within the company in order to respond 

to emerging issues and needs appearing on time. This requires the reor

ganization of all the existing organizational structures and information. The 

problem is now of such a kind that the changes are so dynamic that organ

izations must act like some kind of transformers- they have to change their 

shape and functions constantly. 

They are looking for the ways to automate and simplify customer service. 

And this is a specific paradox, since this direction, on the one hand dehu

manizes the relationship with the customer, but, at the same time, it col

lides  with  the  opposite  direction  -  the  expectation  of  a  direct  contact 

between the customer and the employee of the company. The one that 

has never dealt with the customer service of the bank, telecom operator, 

hosting  provider,  etc.  does not  know how much patience  you  need to 

have today in order to listen to all the commands and instructions aiming 

at resolving the problem without human intervention from the company. 

So, it is invested in an extensive infrastructure to replace the unreliable  

and costly human factors (reduction in the number of customer service 

staff to support the staff infrastructure that supports the client in an auto 

mated manner). The idea good enough, but existing solutions still leave 

much to be desired.

Cooperation should be, and in many cases it the main mantra of compan

ies. It is not only about working with the client. It's also about cooperation 

within the organization and co-operation between the organizations, bodies 

orbiting  around the  company.  In  addition  to  the  obvious  communication 

(savings, savings, savings), is also an access to shared resources and col

laboration tools. And once again the network works out. To choose from, 

either own - intra / extra-nets, or the public, or the Internet.

The Internet is not just a place where we upload collaboration and data. 

This is the place from which we draw the computing power (applications 

run on the Internet), but also an excellent channel of distribution of digital 

products, such as Software. Many of the issues raised above are related to 

the reorganization of the IT needs of the organization and IT. Therefore, the 

solution of Cloud Computing is not a new technology, it is a new, or, to be 

more precise, it is the modernized concept of organization and the use of IT 

resources.

bookstore. Amazon.com 

started its cloud-based 

business from the fact that 

all the server resources 

possessed, consumed only 

10% and the remaining 

90% were not used. I am a 

supporter of the thesis that 

every problem is an oppor

tunity to make better 

changes. So it was in the 

case of Amazon.com. The 

issue created a business 

opportunity and a chance 

running the cloud domin

oes. Let's investigate indi

vidual events in the history 

of Clouds Economy on the 

timeline.

→ 1936
HARDWARE

In 1936, at the University 

of Cambridge, Alan Turing 

invented the principle of 

the modern computer. He 

describes an abstract 

digital computing machine 

composed of a large 

memory and a scanner 

that moves back and forth 

(in memory), symbol after 

symbol, reading what it 

finds (in memory), and 

writing the next symbols.

→ 1939.01.01
BUSINESS

David Packard and Bill 

Hewlett (Stamford Uni

versity graduates) start 

Hewlett-Packard. Their 
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The IT market has developed a technological (r)evolution, and the market 

now expects  IT solutions to  measure current  expectations -  not  without 

impact on the IT market itself, but on IT organizations as well.

RECONSTRUCTION OF ENTERPRISE

Many of the issues raised in the subject line concerning reconstruction of 

the IT market is converging with the need for the reconstruction of enter

prises. These two trends overlap and are interdependent. You only need to 

note the specific perspective of the expectations of companies.

Focus on the core business of the company.  Businesses need relief 

from the side function. Moreover, this trend is not new, and the method has 

been known for years. Cloud Computing, in this case, is nothing else but 

outsourcing of  a part of delegated tasks to the cooperating entities. The 

need for concentration is associated with the requirements of the market, 

its dynamics, competition, varying customer needs, technological race. Es

pecially this last factor is important. One of the fashionable terms, some

times misused by business today, is innovation. Everything has to be innov

ative in order to be sold better. Sometimes it is a simple touch-up, or just  

marketing, which has nothing to do with innovation, however,  the need ap

pears. This need can be very well managed and used at a higher concen

tration on the company’s core business. The Cloud is the result of the com

mercialization of convergent technologies which enable organizations to get 

rid of a lot of fixed costs and focus on its core business. For organizations, 

the acquisition  of  a  set  of  on-demand services,  paying only for  what  is 

needed and what can be realistically used activates a revolutionary change 

in the organization and costs.

The need for more efficient use of the infrastructure has already been 

mentioned in the section about the reconstruction of  the IT market.  It  is 

worth noting, however, that the organization is not only the IT infrastructure. 

The  emphasis  on  greater  productivity  also  applies  to  capital  and  labor 

resources.  In  particular,  the work  is  a  weighing  factor  of  changes here. 

Beside the subject of labor costs, legislative load contracts (depending on 

the country, contracts are often unbalanced, their center of gravity lies more 

on the employee’s side, or the side of the operator), the need for recon

struction is localized in the organization of work and that will be discussed 

in following paragraphs.

Mobile work,  telework.  A worker  ‘released’ from the physical  desk,  for 

some people is a good and motivating movement, a necessary evil for oth

ers, and almost a heresy for the rest. Much depends on the culture of the 

organization, industry, competition, and, most of all, on the main decision 

maker  in  the  company.  Why are  Mobile  Computing  and teleworking  so 

important? Firstly, they are often associated with the need to work in the 

field (mobility), due to the nature of the product or service provided by the 

company. Sometimes it's just a necessity. Teleworking is a different case. It 

is rather the direction associated with the search for savings. Even if the 

tools  (computer,  phone,  desk)  do  not  change  the  cost  (regardless  of 

whether the employee performs work in the office or at home) two other 

first product is not a com

puter, but the HP 200A 

Audio Precision Oscil

lator, which is becoming a 

very popular part of test 

equipment for engineers, 

mainly due to its unique 

design and low costs. In 

2007, HP revenues 

exceed $ 104 billion ...

→ 1940-1950
BUSINESS

In the 1940s and 1950s, 

Frederick Terman, as a 

dean of engineering at 

Stanford University, 

encouraged lecturers and 

graduates to start their own 

businesses. He is credited 

with supporting the devel

opment among other Hew

lett-Packard and Varian 

Associates and other com

panies using modern tech

nologies until Silicon Valley 

was developing around the 

campus of Stanford Uni

versity. Terman is known as 

’the father of Silicon Valley’.

→ 1943.10.04
HARDWARE

Researchers at the Uni

versity of Pennsylvania 

begin work on the Elec

tronic Numerical Integrator 

and the Computer 

(ENIAC), the machine is 

capable of remarkable, for 

its time, speed. The work 

on the ENIAC was 
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factors have a significant impact on cost reduction: first, reduction of costs 

associated with less office space and  second, time and commuting costs of 

the employee. Another important saving factor is flexible working time of 

teleworkers. Depending on your needs, teleworker can work more or less 

for your organization. They can be leased temporarily, or in order to carry 

out a specific task. Besides, the teleworker can adjust their working time 

and the amount of time and work for more than one client. Both, in the case 

of Mobile Computing and teleworking access to key information resources 

of the company. The need lies also and plays a key role mainly on the sup

plier’s  side.  With  the  access  and  monitoring  of  the  effects  of  mobile 

employee and teleworkers, the company has a live update of information 

about  the performance of  their  tasks,  time effects  and labor  costs.  The 

more mobile employees, teleworkers and the greater the company's organ

izational defragmentation, the greater the need for network and / or cloud-

based IT infrastructure.

Once again, I have to notice a greater amount of data factors in circula

tion. However, this is a very important factor and it weighs to the entire 

market and users. Companies, as never before, need a better and more 

precise handling data coming from different directions, from the enterprise 

to the market, from the market to the enterprise market in many different 

directions, and within the company. Previous basing on the existing Busi 

ness  Intelligence  solutions  is  not  enough.  The  need  to  deal  with  the 

greater than ever amount of data in circulation increases together with an 

effective  analysis  and  conversion  of  this  data  into  useful  knowledge. 

Nothing but the access to information is not enough. As in the case of 

other resources, in this case, the resource information must be more effi 

cient. A performance is associated with related information, the capturing 

trends, with precise access to the logical structure of information which 

becomes useful   knowledge adaptable  to  current  operational  and stra

tegic planning.

A new paradigm of the organization (not just companies) is a Change. A 

Continuous Change. In a dynamic business environment where competition 

is no longer directly related to the large capital  and large organizational 

structure,  where  small  businesses  can  compete  with  corporations,  and 

where  customers  are  less  and  less  inclined  to  loyalty  as  they  yield  to 

momentary fashions and have a greater awareness of choice and access 

to information, organizations need to change. Not only change but keep on 

changing. 

TECHNOLOGICAL CLOUD-CREATIVE FACTORS 

Cloud Computing, which is the processing of data in the Cloud, reminds 

previous technologies and marketing phenomena such as network com

puters,  on-demand  access  infrastructure  (Utility  Computing),  Distributed 

Computing and virtualization.

A full understanding of Cloud Computing requires a broader perspective, 

including both elements related to CC, but also those on which CC could be 

based.. And so we can identify precursors of CC:

shrouded in mystery of 

war, as its main goal was to 

determine the ‘firing tables’ 

for artillery shells. Before 

the ENIAC, the work had 

been performed by women 

(called ‘computers’) who 

operated in large groups 

on mechanical calculators.

 

→ 1946
CONCEPT

Roberto Bus creates the 

first e-book – the Thomisti

cus Index, in the form of 

an electronic index to the 

works of Thomas Aquinas.

→ 1948.21.06
SOFTWARE

The world's first computer 

program: Manchester 

Baby was launched.

→ 1949.15.06
IDEA

MIT Professor, Jay Forres

ter created the concept of 

"Memorial Elementary [the 

core]" (Core Memory). 

While working as a pro

fessor at the MIT (the Mas

sachusetts Institute of 

Technology), Forrester 

finally installed magnetic 

core memory in the Whirl

wind computer. The core 

memory made the com
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Autonomic Computing (automation) computer systems capable of  self-

management.

Mainframe: computers used mainly by large organizations for highly com

plex task of processing large amounts of data, such as census, consumer 

statistics,  industry  statistics,  enterprise  resource  planning,  and  financial 

transaction processing.

Client-Server Model: consisting of the distribution of applications between 

software vendors (or servers) and clients.

Grid Computing: virtual machine, constructed as a network cluster. Grid 

computing is based on pairs of computers for the purpose of execution of 

more complex tasks. In the following sections this topic will be expanded.

Peer-to-Peer: both suppliers and customers, using distribution architecture 

without the need for a central location for the distribution.

Utility Computing: rental of data processing resources, such as hardware, 

software, and networks on-demand. In the following sections this topic will  

be expanded.

Service-Oriented Computing: like Cloud Computing, the direction of im

plementation of the computer technology in the  Software-as-a-Service op

tion.

Services Oriented Architectures: CC services are often associated with 

the term ‘Service-Oriented Architecture’. But you must not confuse these 

terms, even though they are compiled to support the implementation of the 

services. By CC, companies are able to have access to services hosted on 

third-party servers on the Internet. With Service-Oriented Architecture, com

panies will  benefit  from the application of  integrated services in  a more 

lightweight manner than on traditional platforms.

Service Oriented Architecture (SOA) is perceived as a flexible set of design 

principles  used  in  the  development  phase  and  system  integration.  The 

implementation of SOA-based architecture provides a loosely integrated set 

of services that can be used in many areas of business. Although SOA is 

closely associated with many services in the Cloud, it is mainly dedicated to 

business use.

Some believe that SOA is dead, or at least anticipated by Cloud Comput

ing, BPM, mashups and SaaS. The others argue that SOA and CC should 

go hand in hand. Attempts to reactivate the dynamic development of SOA 

are through integration into the CC. According to some experts, SOA and 

CC can offer a complete package of services.

Cloud Gaming: a  way of  delivering games on computers.  Data for the 

games is stored on a provider’s server.

Distributed Computing: field of computer science dealing with distributed 

systems. The distribution system consists of many autonomous computing 

puters more reliable, faster 

and easier to use. The data 

storage system remained 

popular until the develop

ment of semiconductors in 

1970.

→ 1951
HARDWARE

The computer LEO starts 

to work. In October 1947, 

the directors of J. Lyons & 

Company, (the famous 

British tea rooms catering) 

decided to play an active 

role in promoting the 

development of commer

cial computers. In 1951 

the LEO I computer was 

the world's first computer 

for office work. The com

pany LEO Computers Ltd 

was established in 1954. 

The LEO II computers 

were installed in a number 

of UK offices, including the 

Ford Motor Company.

→ 1953
HARDWARE

Jay Forrester installed 

magnetic core memory at 

MIT.

1953.02.07
HARDWARE

IBM announces a series of 

650 computers, which were 
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units, which communicate with each other through the network to achieve 

common goals.

Virtualization: a temporary, non-physical version, for example, the hardware 

platform, operating system, storage device or network resources. A virtual ma

chine (a computer, a server, etc..) is a complete non-physical machine, con

sisting of a set of files and programs running on real physical machine. The 

purpose of virtualization is to centralize administrative tasks while improving 

scalability and more effective utilization of hardware resources. What does 

this mean? For example, the parallel use of multiple operating systems run on 

a single processor (CPU). For what purpose? To reduce overall costs. The 

rest of the book expands this topic further more thoroughly.

Computer Cluster: the architecture consisting of a set of loosely coupled 

computers, cooperating as one system. Cluster members are usually con

nected to each other through fast local area networks. The main task of 

clustering is to improve the efficiency and availability of operating data as a 

single system alternative to less efficient and cost-effective way of working 

of single computers with comparable speed and availability.

▼ Infographic: IT Cloud-Creative Decades 

The 70s » Mainframes
• Phase of the automation

• High costs

• Local infrastructure

• The beginnings of Apple, Microsoft, Oracle

the 80s » The era of PCs
• Decentralized data processing

• Birth of the IT services industry

• PC sales growth

the 90s » The era of the Internet. Client-Server Architecture
• Focus on Networks

• The need to increase bandwidth

• Increase in the demand of computing power for operating activities

• The beginning of ASP

• DotCom revolution

2000s » Hosting Environment. The Cloud Develops.
• IT Infrastructure Management services provided by suppliers

• Birth of infrastructure outsourcing

• Focus on cost reduction and core activities

• Formation of an increasing number of data centers

• Growth of virtualization

• DotCom speculative bubble bursting 

decade 
2010-
2020

 »
• A paradigm shift "as a Service"

• Providing services IaaS, PaaS, Saas

• Shift from CAPEX (capital expenditure) to OPEX (operating 

expenditure)

• collaborative solutions that support the management of real-time 

information

• Public Data Processing model (Utility Computing)

• high bandwidth requirements increase

• the origins and development of Web 3.0

• Clouds 2.0: community clouds, inter clouds, open clouds, personal 

clouds, vertical clouds

Source: Own work.

used in the rest of the dec

ade. IBM 650 stores 

information on a rotating 

magnetic drum and 

provides results on pro

grammed punched cards. 

Its memory wrote down the 

number to the 10th digit 

after the decimal point.

→ 1954
BUSINESS

Jack Tramiel founds Com

modore.

1954. 01.10.
HARDWARE

IBM announced a com

puter model of the 705.

→ 1955.02.10
HARDWARE

ENIAC retires. On Octo

ber 2, 1955 at 23.45 

ENIAC power was finally 

turned off.

→ 1956.13.09
HARDWARE

IBM introduces the IBM 

350 - the first hard drive, as 

a part of the IBM 305 

RAMAC computer. The first 

hard drives for personal 
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GRID COMPUTING vs UTILITY COMPUTING

In terms of relational concepts Grid Computing and Utility Computing are 

related to CC. What is interesting, The Grid was, int the beginning the term 

interchangeable with the CC. Yes, and CC Grid is more a concept than a 

new technology  model.  What  is  the  difference  between  Grid  and  CC? 

Scalability,  flexibility,  openness,  which is  characterized by CC. The term 

Grid was used for the first time by Ian Foster and Carl Kesselman in the 

innovative publication "The Grid: Bluprint For a New Computing Infrastruc

ture" in 2004, as a metaphor for the generation and transfer of computing 

power in a manner  similar  to  the power generation and transmission of 

electrical  energy.  Utility  computing  has  been  compared  with  the  mains 

available to all potential buyers. Grid computing can be defined as the use 

of  multiple  computing  resources  from  multiple  domains  administered  in 

order to achieve a common goal. This can be considered as a non-interact

ive system for the distribution of workload that contains a large number of 

files,  loosely  paired,  heterogeneous  and geographically  dispersed which 

are  comparable  to  data  clustering  (Cluster  Computing).  In  the  simplest 

terms, Grid Computing, can be likened to a ‘virtual super computer’ consist

ing of a large network of loosely paired computers that work together to 

achieve homogeneous tasks.

The Utility Computing relates to rental of data processing resources, such 

as hardware, software and network "on demand". This concept was first 

proposed by an American scientist John McCathy from MIT in 1961, when 

he claimed: "If computers of the kind I have advocated become the com

puters of the future, then computing may someday be organized as a public 

utility just as the telephone system is a public utility… The computer utility 

could become the basis of a new and important industry.”

9

Grid Computing and Utility Computing, include CC features, but they are 

not CC. The CC is located in the Grid Computing and Utility Computing, but 

in a wider version which is not limited to the above concept. For example, 

the CC is not limited to a specific network, but relies on a global network 

that is the Internet. Also, virtualization, and therefore their scalability is not 

limited to CC. You can imagine a case in which the Utility Computing is not 

a CC. This case will take place when the supercomputer rents time data 

processing a few clients. In this case, customers pay for the rental of super

computer time actually used, however, it has nothing to do with the virtualiz

ation of resources, but with the location.

A great point of reference for both the Grid Computing and Utility Comput

ing may be a lesson on the development of the telephone network. The 

global  telephone network  can  be compared to  the way the  Cloud can 

work  for  us  today.  The  international  telephone  network  has  been  the 

largest machine in the world for nearly a hundred years. You can call any

where  in  the  world  without  worrying  about  whether  used  systems are 

compatible with each other. Tone shows us that the system is ready for 

operation.

computers will appear 

around 15 years later.

1956.28.02
HARDWARE

Jay Forrester patents ‘the 

core’ memory.

1956
HARDWARE

IBM launches the era of 

Magnetic Disk Memory.

1956.04.07
HARDWARE

Exchanging  the knobs 

with the keyboard. The 

first keypad for data entry 

is created.

→ 1957.05
HARDWARE

LEO II computer is being 

run.

1957.16.10
HARDWARE

Control Data Corp. 

announces a computer 

model of 1604 - the most 

powerful computer at the
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Just as you do not need to know the details of the telephone network, more 
and more users do no longer ask for the mechanism of processing and 
storage of data. What really matters is mainly the availability and integrity of 
the services that will come from professionals in the Cloud more frequently.
10

GRID COMPUTING vs CLOUD COMPUTING

The potential that lies in the Grid Computing can be realized through a par
allel image processing, where each data resource is shared by all  com
puters on the network. Following the path further more heterogeneous net
works may be traced, and they may belong to different organizations. This 
leads us to a hypothetical supercomputer model with unmatched computing 
power, storage capacity, memory, storage capacity and the ability to per
form the most complex tasks. The problem is that each supplier on your 
network servers, to say it simply, the infrastructure which is a part of a joint 
Grid Computing, loses its sovereignty to the group. Thus the idea seems 
good, but it is also limited.

Cloud Computing has evolved from computer networks and is placed now in 
a  broad  horizon  of  the  concept  based  on  burden  sharing  in  virtualized 
resources and providing on-demand computing power in a dynamic and scal
able manner. CC is attractive due to the economical use in business and the 
ability  to  relieve  the  overburdened  infrastructures,  with  the  possibility  of 
added value.

The following Preeti  Sunil’s  table,  compares Grid  Computing with  Cloud 
Computing in the area of business model, data model, security and selec
ted problems.

▼ Table. Grid Computing vs Cloud Computing.11

Grid Computing vs. Cloud Computing

Grid Computing Cloud Computing

Business 
Model

Typically, the network infrastruc
ture is available to many organ
izations and project teams that 
implement a common goal 
through access to a virtual su
percomputer. However, users 
and project sponsors would in
cur huge costs of setting up, 
maintaining and monitoring net
works.

Compared to a flexible, tempor
ary, scalable access to infra
structure clouds, the cost of 
Grid Computing can be phe
nomenally high.

The customer has access to the 
Cloud infrastructure or services as 
an option to pay only for the actual 
use of resources (pay-per-use). The 
business model is based on optimiz
ing the use of resources on the sup
ply side and the optimization of the 
costs incurred by the customer.

CC can be likened to the use of re
sources such as electricity, gas, etc., 
or purchase in large quantities, but 
only when there is a need on the part 
of the recipient.

The customer is not pulled into the cre
ation or maintenance of facilities CC. 
This feature is common for CC and 
GC.

powerful computer at the 
time, designed by Sey
mour Cray. The use of the 
CDC 1604: processing 
data in real time, con
trolling weapons systems, 
solving the big problems 
of scientific and commer
cial applications.

→ 1958.12.09
HARDWARE

Jack Kilby created the first 
integrated circuit at Texas 
Instruments in order to 
prove that resistors and 
capacitors could exist on 
the same piece of the 
semiconductor material. 
Integrated circuit was 
made up of strips of ger
manium withfive elements 
of connected wires. "What 
we didn't realize then was 
that the integrated circuit 
would reduce the cost of 
electronic functions by a 
factor of a million to one, 
nothing had ever done 
that for anything before." - 
Jack Kilby.10

→ 1959 
HARDWARE

Xerox 914 is the first office 
copier for sale.

1959
SOFTWARE

The debut of COBOL, one 
of the oldest programming 
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Data Pro
cessing 
Model

Grid Computing is no universal 
standards for systems and soft
ware configurations. Some pro
grams, most of the algorithms 
and codes requires major re
structuring to take advantage of 
all the benefits of 'parallel pro
cessing'.

CC is more flexible as compared to 
the GC model. For example, when 
the development of the company re
quires more resources, just contact 
your dealer to take advantage of the 
most automated service extensions.

Security Typically, the GC infrastructure 
has operational autonomy, 
which will provide greater secur
ity and control protocols. 
However, ensuring the security 
level for GC infrastructure is 
time-consuming.

For obvious reasons (the relative ho
mogeneity of the cloud systems), 
cloud security models are relatively 
simpler and less secure than the GC.

However, cloud solutions make it 
possible to choose between a more 
secure variant of Private Clouds, 
usually dedicated to larger organiza
tions and the Public Cloud, where 
the security level is not as high prior
ity, such as financial institutions.

Few 
Potential 
Problems

- Is it possible to reduce the level 
of complexity in the creation of the 
GC?

- Is it possible to develop uni
versal standards for the GC in
frastructure?

- Is the Clouds Provider is compet
ent to manage the crisis, and mech
anisms for recovery of customer data 
in case of loss?

- Is there a backup / contingency 
plan in the event of a disaster, to en
sure business continuity?

- If the Clouds Provider winding up 
its business activities, or it takes an
other company, what happens to 
customer data and cloud-based op
erations?

Examples - European Organization for 
Nuclear Research (CERN) is 
one of the leading organizations 
applying Grid Computing.

- SETI (Search for Extraterrestrial 
Intelligence) @ Home project is 
one of the first initiatives of Grid 
Computing. Participants can 
download and run the program to 
join the GC.

- Salesforce.com, Google App En
gine, Microsoft Azure and Amazon 
EC2, are known Cloud Providers in 
the public domain (providing services 
to anyone who needs it, through the 
public Internet).

- Other service providers, including 
open source AbiCloud, Elastichosts 
and Nebuala - NASA platform.

Source: Own work, based on: Cloud Computing Vs. Grid Computing: How Do They Differ? Preeti  
Sunil. 1/30/2012.1212

As it is noticeable in the above comparison, the choice of the data model is 
not obvious for larger organizations. Factors that determine the choice of 
solutions are related to the purpose, a scope, openness of the created sys
tem as  well as of resources.

Florence G. de Borja, in his "Why Cloud Computing Is Better Than Grid Com
puting"13 concluded a very comprehensive comparison of GC and CC . Com
plementing the arguments of Florence G. de Borja with my own remarks, I 
present below a brief comparative analysis of two network models.

languages. COBOL name 
is an acronym for ‘Com
mon Business-Oriented 
Language’, specifying the 
same key to their applica
tion in business, finance, 
and administrative sys
tems for companies and 
governments.

→ 1960
CONCEPT

In the early 60's, John 
McCarthy writes: "The pro
cessing of the data can be 
organized as [services] 
public utility"11 The idea of 
a public utility-based com
puting on the mainframe 
lived mainly in literature 
and discussions on the 
development of informa
tion technology.

1960
SOFTWARE

Electronic mail applica
tions are created on the 
mainframe for communic
ation between users of the 
system.

1960
CLOUD

AT & T begins to develop 
a model of cloud access to 
its telecommunications 
network infrastructure.
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Cloud Computing allows companies to instantly scale without the need to 
buy infrastructure, software licenses or personnel training. CC, especially 
in the Public Cloud options, is crucial for small and medium-sized enter 
prises.  Larger  organizations  benefit  from  CC in  Hybrid  Clouds  option. 
Users have access to data and applications in the cloud via the Internet 
by paying for what exactly  and for how long they have enjoyed it. It's just  
like the use of the car when you want or need it, without incurring any 
fees of  insurance, depreciation, etc..,  It is like paying only for a real time 
of driving.

CC user has access to his/her data, applications, resources and services 
from any device with Internet access. They do not need to have any plat
form, any software, or an infrastructure. Start-up costs are lower and oper
ating costs depend on the real use of resources. CC user does not have to 
know anything about Cloud infrastructure, which they use.

On the other hand, Grid Computing is the basis of Cloud Computing, as it 
bases on the same interpretation of the access to resources ‘on demand’. 
Network models are also implemented beyond the Clouds environment. For 
the user, it does not matter what model of network they use, as long as they 
can get what they want, for the price they can afford. Grid Computing is 
possible thanks to the software that can control all the computers connec
ted to the network.

In GC, tasks are divided into smaller ones and then, they are sent to differ
ent servers connected to the main computer. On the specified server com
puting tasks are realized and the results are sent to the main computer. As 
soon as all the other computing tasks are received by the main server, the 
result is delivered to the user. GC enables efficient use of computational 
power in all  connected servers.  Processing time is also greatly reduced 
when tasks are divided and assigned to different servers.

Both the GC and CC, are scalable due to uniform use of computing power. 
Network bandwidth and processor can be shared and non-shared, depend
ing on the number of customers using the network, the size of data transfer 
and also the capacity available for data storage. Both concepts can apply 
multi-tasking and multi-lease.

CC and GC differ in a method used. In GC, a large task is divided into 
smaller tasks and then, distributed to different servers. After completing the 
tasks, the results are sent back to the main computer. The CC offers a vari
ety of services to users, which are not possible in the GC, such as web 
hosting, for instance.

CC is also friendly to the environment (less energy consumption, lower 
CO2 emission), as it reduces the number of hardware components to run 
the application. CC also offers the possibility of teleworking, mobile work
ing,  which  results  in  reduced  hardware  costs  and  the  business  office 
space.

▼ Figure. Cloud 

Telephony

Source: Own work.

1960.12
HARDWARE

The Digital Equipment 
Corp. (December) intro
duced its first minicom
puter: PDP-1. Sold at a 
price between 125,000 
and $ 250,000 depending 
on the configuration, it 
was one of the cheapest 
machines of the time.

→ 1961
SOFTWARE

The debut of the first com
puterized spreadsheet for 
the use in accounting.

1961
HARDWARE

The computer LEO III was 
completed: it was a semi
conductor machine with 
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CONCEPTS RELATED TO CC

The foundation of the development of CC, is the Internet. Therefore, other 
concepts related to the CC, as Big Data, Internet of Services and Internet of 
Things are worth noting at this point.

Internet of Services is a concept related to the thesis of determining the 
future of the Internet by developing services (applications) available via the 
Internet. This concept is consistent with the CC, which is also based on the 
development of applications available to users both individual and business 
over the Internet. The main difference between Internet of Services and the 
CC is based on the fundamental factor of development, which is, in the 
case of the Internet, uncontrolled, chaotic organic growth, while in the CC 
development is planned,  organized and controlled by corporate IT or  IT 
related issues.

Internet of Things is loosely associated with the CC in comparison to the 
Internet of Services, however, it is also a concept related to defining the 
future  of  the Internet.  Similarities,  as the  name suggests,  relate to  real 
things - devices. In the case of the Internet of Things there will be not only 
devices, such as PCs, notebooks, netbooks, tablets, smartphones but also 
household  appliances (fridge,  microwave),  and cars and other  everyday 
devices ‘hooked’ to the Internet. In the CC, the ‘Things’ are mainly data 
centers, places where data is stored and where  computing power available 
in the Public and / or Private Cloud is localized.

Speaking of Things (devices) referred to, it is impossible not to mention the 
main character of the evolution of IT, which is a computer. If the devices are 
getting smaller, lighter, so at what cost? What do we really have in our com
puters? Our  device is  bigger  than we may think.  But  we do not  see it. 
Devices are becoming faster, more capacious, not only because they have 
unlimited storage for data storage. As noted at the beginning of the publica
tion there are bidirectional changes in the real and the virtual world, and 
here this phenomenon does also take place. Computers and more devices 
involved in the movement of data processing are becoming smaller while 
their resources are increasing at the same time. More data, more applica
tions,  more  power.  Physical  limitations  no  longer  take  place  when  pro
cessing and storing data begins to migrate from physical machines to the 
Clouds.

This  process  does  also  involve  the  need  for  mobility  and  lightweight 
devices,  ease  of  use,  data  synchronization,  and  the  ubiquity  and high-
speed Internet access.

Going one step further,  one may raise the question,  do we really need 
those  devices?  What  do  we  really  need?  The access.  Continuous  and 
unlimited access to people, information and tools, so that we can satisfy our 
needs and tasks of  private business.  The tool  becomes a port  gate,  as 
nomen omen, the name ‘portal’, means multi-thematic website. So now we 

the ferrite core memory, 
programmed and con
trolled by a multitasking 
operating system.

→ 1962
INTERNET

The origins  of  the  Inter
net. RAND (American Mil
itary Think Tank) is aimed 
at the problem of commu
nication as a result of a 
hypothetical nuclear attack 
(the consequences of the 
Cuban missile crisis).

1962
CONCEPT

J.C.R. Licklider is con
sidered by many to be the 
initiator of the concept of 
Cloud Computing. Lick
lider ,in 1962, formulated 
the idea of a global com
puter network in a series 
of memos discussing the 
concept of the ‘Inter
galactic Computer Net
work’. This idea involves 
almost everything which 
the Internet is today, 
including Cloud Comput
ing. Licklider’s publication, 
"The Computer as a Com
munication Device, Sci
ence and Technology" in 
April 1968, presents a vis
ion of network applications 
and predicts the use of 
computer networks to sup
port communities inter
ested in co-operation 
regardless of a location.
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expect the portal in the form of non-invasive desktop, which you can take 
with you anywhere, fit in your pocket, bag and use it freely in any condi
tions.  Current  solutions do not  even cover  the opportunities  that  device 
manufacturers may deliver us in the future.

BIG DATA

In the last few years, there have been a lot of rumors  around the concept of 
Big Data14. Big Data is the term invented to reflect the huge amount of un
structured  data,  collected  by various  business  organizations  and govern
ments. Big Data’s key word is ‘disorder’. The traditional structure of the data
bases cannot cope with this problem, both because of the number of suppor
ted data and its disorder (unstructured). Big data does not have a real internal 
structure. This is mostly data of different categories, random, uncategorized, 
and therefore, difficult to be fully enjoyed, and thus manageable.

▼  Infographic. Why is Big Data so important?

Big Data industry 

is  worth  more 

than

$  100 

billion

Walmart  serves more 

than 1 million 

customer  transac

tions  per  hour,  it  is 

estimated that the im

ported  data  contain 

more  than  2.5 
petabytes of  data  - 

this  is  the equivalent 

of 167 times more 

than  the  information 

in  all  books  in  the 

U.S.  Library  of  Con

gress.

Big  Data  market  is 

growing  at  almost 

10% per  year, 

which  is  approxim

ately two times faster 

than the software in

dustry does.

Facebook  supports

40 billion
images from the data

base of its users.

Between 1990 

and 2005 more 

than

1 billion
people  world

wide  entered 

the  middle 

class,  which 

means  more 

and  more 

users  creation 

content  in  the 

means of digit

al  communica

tion  (mobile 

devices,  Inter

net)

Number of 

business  data 

throughout  the 

world,  in  all 

companies, 

doubles  every 

1.2 year. Originally, de

coding of  the 

human  gen

ome  took  10 

years,  now 

this  can  be 

achieved

within 

o n e 

week .

Source: Own work, based on:
• Magoulas, Roger., Lorica, Ben. (Feb 2009) Introduction to Big Data. Release 2.0. Issue 11. 

Sebastopol, CA: O’Reilly Media.
• Wikipedia15

1962
HARDWARE

The first commercial pro
duction of a modem is 
launched.

1962
CONCEPT

Marshall McLuhan pop
ularized the concept of the 
Global Village in his book 
"The Gutenberg Galaxy: 
The Making of Typo
graphic Man."

→ 1963
IDEA

Theodore H (Ted) Nelson 
invented the word ‘hyper
text’. According to the sim
plified history, the Internet 
began with the U.S. mis
sile defense program and 
the educational network, 
and the invention of the 
World Wide Web by Tim 
Berners-Lee. But the story 
is more complicated. The 
idea of ‘hypertext’ was 
established long before 
the use of the Internet. It 
was in 1960 that Theodore 
H. (Ted) Nelson developed 
the idea of the connected 
network of documents with 
connections between 
them (documents). In 
1963, he chose the word 
‘hypertext’ to describe the 
system and he published 
his theories in the seminal 
work in 1965 in "A File 
Structure for the Complex, 
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Big Data is a bewildering number of customer records, data, sound, photo
graphs, graphics, text, comments on social networking sites, digital articles 
and books, information from blogs and technical information. If you have a 
problem with the handling of our telecom operator, you expect immediate 
help and advice. The operator has to respond quickly to our application, they 
should know who we are and refer the problem to our specific case, which 
means they must have an immediate insight into our data. We become more 
and more impatient. Waiting for the implementation of banking transactions, 
maintenance,  customer service website,  we never want to wait,  to waste 
time. At the same time, the world economy, based on services, is becoming 
more and more complex. The amount of  information that is in circulation, 
archiving  of  our  use  of  web  applications,  smartphones,  or  other  digital 
products or services collects a lot of data about us. The support of these data 
becomes more and more challenging.

According to Dave Kellogg, the boom in Big Data has its three sources:
• Most new IT innovation in the last three decades has been associated 

with databases.
• Hardware architecture has changed - demand for horizontal scaling as 

Google has increased.
• We are experiencing a significant explosion of data about people (such 

as social networking, the use of mobile devices by users, etc..) and, con
sequently,  the  need  to  accurately  analyze  and  manage  these  data 
increases. The biggest machine that generates the data is the Internet.16

This, what I noted the above, is just the tip of the iceberg. The future devel
opment of  the information technology tends more and more towards the 
automotive market. A computerized car, which recognizes the way, not only 
on  the  road,  but  in  the  digital  highway becomes as  real  as  necessary. 
However,  the  greatest  area  of  generating  data  is  and  will  become the 
mobile technology.

▼ Infographic. Timeline of Big Data

1993 • Only 3% of the world's information is stored on digital devices, 
such as hard drives or optical drives.

• 6% of the data stored on cassette tapes and vinyl

2000 • 25% of the data stored on digital devices

2002 • The first year, when the amount of data stored digitally exceeded the 
amount of data stored on paper, video cassettes and other analog stor
age devices.

2007 • 94% of the capacity of information around the world are DVDs, 
CDs, memory cards and other digital devices

• The world has 295 optimally compressed exabytes of storage space

the Changing and the 
Intermediate" at a national 
conference the Associ
ation for Computing 
Machinery's (ACM's). By 
1967, he used the term 
‘Xanadu’ for his hypertext 
project. Although the 
‘Xanadu’ project was not 
realized, this idea inspired 
Tim Berners-Lee (World 
Wide Web), Ray Ozzie 
(Lotus Notes) and Bill 
Atkinson (HyperCard - the 
first multimedia system). 
By inventing the idea of 
hypertext, Ted Nelson was 
recognized as the archi
tect of the most significant 
concepts of the informa
tion structure in the history 
of computing.

1963
HARDWARE

Douglas Engelbart inven
ted the computer mouse. 
The first mouse was 
carved from wood and fol
lowed the movement of 
the two wheels at the bot
tom instead of the ball in 
today's models.

→ 1964.01.05
SOFTWARE

The implementation of the 
first operation of the 
BASIC program.
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2011-

2012

• 2.7 zettabytes - it  was the total amount of digital information in 
the world, and by 2012 it will increase by 48% (IDC)

• As much as 90% of all data is unstructured data, such as digital 
video, sound, pictures, and graphics.

• Total global revenues (non-SMS) amounted to $ 159 billion on the mo
bile market in 2011.

• 26% of the global market revenues data is generated in the United 
States.

• 70% of all digital devices sold in the U.S. are now smartphones.

Source: Own work, based on:
• The World’s Technological Capacity to Store, Communicate, and Compute Information. Martin 

Hilbert, Priscila L.pez. Published Online February 10 2011. Science 1 April 2011: Vol. 332 
no.6025 pp. 60-65. DOI: 10.1126/science.1200970. 
http://www.sciencemag.org/content/332/6025/60.

• Mobile Market 2012. Chetan Sharma.
http://www.chetansharma.com/GlobalMobileMarketUpdate2012.htm

BIG DATE IN COMPANY

Enterprises have always relied on opaque information. Access to informa
tion, the speed of data analysis and rapid decision-making  have always de
termined and still determine the success. The problem is, that today, there is 
much more information than 10 or 20 years ago. Another critical sign of our 
times is access to information. Today, it is ubiquitous. Nowadays, compan
ies  face  not only the  access to the new information, but more and more of
ten  its analysis and management.

The Fulcrum Research claims that 80% of the company's data is unstruc
tured (such as data stored in Word documents and PDF docs, as opposed 
to structured databases, CRM, etc.). On the other hand, according to The 
Forrester Research, the amount of data in enterprises’ circulation is grow
ing at 200% per year.17 This is a simple way to ‘overheating’ of Information 
and that will result in a degrade of performance. ‘Information overload’ is a 
reality for many businesses, organizations and individual users.

▼ Infographic. BIG DATA in the company. Outlook and Challenges.

Gartner predicts that enterprise data will increase by 800% over five 
years, of which 80% is unstructured data.

According to a recent IBM study, referring to1,500 CEOs, showed in
creasing frustration caused by the inability CEO conversion and use 
of available data to achieve their plans of action.

The inability of companies to efficiently manage customer information 
from social media, as well  as enterprise systems is particularly dis
turbing. The Coveo recent survey showed that 85% of the managers 
surveyed believe that,  in  the future,  efficiency and effectiveness of 
customer service will depend on management of disordered data.

The Coveo study showed that 87% of the surveyed leaders felt that 
it was ‘very important’ to share integrated data coming from all de
partments: product, customer service and sales, in real-time.

Source: Own work, based on: the „Unstructured data: Challenge or Asset?” Diane Berry, April 9, 
2012.18

1964
HARDWARE

M.R. Davis and T.D. Ellis 
at Rand Corporation are 
developing a tablet.

→ 1965
HARDWARE

The launch of  the elec
tronic calculator - Wang 
300. The calculator was 
sold for $ 1700, it had 
about 300 transistors and 
instead of the teletype a 
numeric keypad and  the 
10-digit display were used. 
In 1971, the price calcu
lator dropped to $ 600. At 
that time, 70% of the rev
enues generated by Wang 
Laboratories came from 
sales of office calculators.

1965.04
IDEA

Moore's Law. In April 
1965, three years before 
the founding of Intel, Dr. 
Gordon Moore noted that 
the capacity of microchips 
doubles every 18 to 24 
months. This factor has 
become known as Moore's 
Law. In the published 
paper, "Cramming more 
components onto integ
rated circuits," written 
when the chip contains 
less than one hundred 
transistors, Moore brings 
his famous prediction that 
within ten years there will 
be 65.000 transistors on a 
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A major challenge for employees is a search for information from various 
sources and formats, intranets, email, shared files, wikis, and systems, like 
enterprise gathering knowledge systems i.e. Customer Relationship Man
agement (CRM), Enterprise Resource Planning (ERP) or from other applic
ations. According to research done by the Gartner corporation, 66% of the 
companies use six or more of these repositories. Finding the right informa
tion from so many different sources in a larger corporate structure, without 
the knowledge of where to look for it becomes almost impossible. Improve
ment of the system lies in the tools for analysis and data management, and 
in employees trainings.

▼ Table. Proposed Integrated Data Management in the Enterprise.

Division / 
Task

Search and 
Navigation. 
Finding 
information 
from any 
source 
system.

Consolidation. 
The combination 
of relevant in
formation from 
multiple 
sources.

Correlation. 
Identification 
of the relation
ship of inform
ation within 
the different 
types of data 
from different 
systems.

Analysis. 
Draw conclu
sions and dis
cover themes 
within the 
data, as well 
as news re
ports.

Customer 
Service

Find product 
information 
and answers 
to customer 
inquiries.

Consolidate all 
the information 
about a particular 
customer or 
group of custom
ers, their history, 
products, history, 
problems, etc..

Correlate sim
ilarly complex 
problems of 
customers with 
the most likely 
path solutions.

Discover emer
ging customer 
issues by pla
cing the 
product on the 
market, before 
they become 
widespread.

Technical / 
Product 
Develop
ment

Find and nav
igate through 
documents, 
internal and 
external 
expertise, dia
grams, etc.

Combine all the 
information in 
relation to a spe
cific project, 
including surveys 
and customer 
feedback.

Identify the 
major product 
defect cases 
and how they 
may impact on 
customers and 
sales.

Understanding 
that the con
cepts are used 
most fre
quently, and 
which are more 
effective.

Sales and 
Marketing

Find informa
tion on poten
tial and exist
ing clients.

View all informa
tion about clients 
- from initial lead 
to all information 
(including social 
media) to the 
service history - 
in a single docu
ment.

Identify best 
prospects, and 
warn custom
ers desertion; 
better specify
ing / targeting 
audience.

Understanding 
the main points 
and features of 
wins and 
losses in rela
tion to custom
er loyalty for 
the product and 
customer ser
vice.

Source: Own work, based on: the „Unstructured data: Challenge or Asset?” Diane Berry, April 9, 
2012.19

One way to better manage the data is presented in the table above, the 
concept of Diane Berry. Although everything seems to be the most logical 

single chip, according to 
the formula of doubled 
transistor density every 
year.

And what is interesting, 
this prediction turns out to 
be true and becomes an 
applicable and well-known 
law. The revised and more 
popular form of "processor 
clock speed doubles every 
18 months" - is becoming 
one of the factors driving 
the growth in the IT 
industry. Some see 
Moore's Law almost alike 
with a self-fulfilling proph
ecy which settles the 
schedule of what and 
when will be produced.

What is the future of 
Moore's Law? Andy 
Groove, a former CEO of 
Intel, predicted that Intel 
will provide the processor 
with one billion transistors 
in 2011, which is consist
ent with Moore's Law. 
Other experts predict that 
silicon technology will 
reach its physical limits 
around 2017. Implications 
of IT development based 
on Moore's Law are pro
found. Apart from the fact 
that the economy is 
becoming more and more 
computerized, and thus 
more efficient, the emer
gence of technologies 
such as voice recognition, 
virtual reality and artificial 
intelligence is possible . 
And talking about the lim
its - if Moore's Law contin
ues to take place, the pro
cessor will exceed the 
computational power of 
the human brain around 
2030.
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and well thought out, it is still one of the many purposes, without specifying 
how it is implemented.

BIG DATA: IN SEARCH OF SOLUTIONS

Traditional tools, such as a conventional relational database, are useless 
for Big Data. Only Internet companies began pioneering work in this field. 
They avoided relational database models and created their own framework 
for cooperation with Big Data, consisting of NoSQL databases, distributed 
processing systems, specialized data structures, and other elements. Over 
time, these frameworks were consolidated, and many of them are available 
today as an option for parallel processing.20

Google was probably the first company with the effective use of Big Data. By 
collecting and analyzing large collections of web pages, and the relationship 
between them (links),  it  was  finally possible  to  create first  truly universal 
search engines able to query and index billions of pages without human inter
vention. Instead of relying on traditional technology - a relational database - 
Google engineers have created their own unique system to support the Big 
Data.

Support of Big Data has created the possibility for a company of any size to 
have  access  to  the  computing  power  requiring  to  process  increasing 
amounts of data. This, in turn, generates a positive feedback loop: if the 
end users believe that they can process more data, they will also collect 
more data, which, in turn, leads to greater demand for data processing, and 
so on.

Big Data is also a Big Challenge. Algorithms necessary for data processing 
must  be  much more  complex  than  they  are  now.  This,  in  turn,  means 
greater  complications for  end users in adaptation of  the system to their 
needs. The Big Analysis of the data also can be a very difficult task. One of 
the main challenges is the selection of relevant content from all available 
information noise.

Another problem is the fact that the correlation between the data does not 
imply causation. In fact, the more information is processed, the greater the 
chance of finding false correlations that have no real meaning, or, at least, 
there is no causal relationship. 

Despite these problems, Big Data has the potential  to change the way 
many companies and organizations work, and the cloud is an excellent 
low-cost  opportunity  to  try  out  the  new  processing  methods  and  al
gorithms.

Krishnan Subramanian  presented  a very interesting  analysis  of  Conver
gences of the Big Data processing connected with mobile technologies and 
Cloud Computing.

→ 1966
THOUGHT

Douglas F. Parkhill pub
lished a book, "The Chal
lenge of the Computer 
Utility" including nearly all 
the modern features of the 
CC (flexible fees, provid
ing utility, online, illusion of 
infinite supply), comparing 
CC to the energy sector 
and its public use.

1966
HARDWARE

The Team of Development 
at Texas Instruments 
(Jerry D. Merryman, 
James H. Van Tassel and 
Jack St. Clair Kilby) con
struct a handheld calcu
lator.

→ 1967.06
HARDWARE

The installation of the 
world's first cash machine 
in the UK. This machine is 
very different from 
present-day machines 
(ATM). There weren’t even 
magnetic cards. Custom
ers were given paper 
coupons which they put 
into the machine. The 
machine kept the voucher 
and issued money (£10).
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▼ Table. Convergence of Data Processing in the Cloud.

Convergence of Data Processing

Today Tomorrow

Cloud Computing Cloud Computing

Mobile Devices Big Data

Social Media Social Media & Mobile Devices

Big Data

Source: Own work, based on: the „Big Data & Intelligent Platforms. Next Iteration of PaaS for 
data driven world.” Krishnan Subramanian, Principal Analyst, Rishidot Research Editor, 
CloudAve.com.21 

As we can see in the table above, convergence of data processing in the 
Cloud has a different system today, but a completely different sequence in 
the future. Data from Social Media and mobile data need to be treated as a 
single source. Big Data will not be the last link in the chain of data pro
cessing, but it will become its central hub.

Moving Big Data into the central data processing chain is associated with 
several overlapping trends; a greater number of users with mobile devices, a 
greater amount of data generated by these devices, increased demand and 
market capacity on mobile devices and applications.

A number of  mobile applications, and thus, their  relationship with Cloud 
Computing is changing consumption patterns application, as illustrated in 
the following graphic:

▼ Figure. Next Generation of Intelligent Application.

                INTELLIGENT

APPS

     DATA STORE

                           
INSIGHTS

Source: Own work, based on: the „Big Data & Intelligent Platforms. Next Iteration of PaaS for  
data  driven  world.”  Krishnan  Subramanian,  Principal  Analyst,  Rishidot  Research  Editor, 
CloudAve.com.22 

→ 1968
HARDWARE

Intel starts operating.

1968
HARDWARE

Hewlett-Packard launches 
the office calculator - HP-
9100.

1968.03.12
HARDWARE

Control Data Corporation 
announces the launch of 
the 7600 model, con
sidered by some to be the 
first real supercomputer.

1968.09.12
IDEA / THOUGHT / 

CONCEPT

Douglas C. Engelbart (the 
Stanford Research Insti
tute) at the Computer Sci
ence Conference at the 
Civic Center in San Fran
cisco, demonstrated a 
computer mouse to the 
public. The device was 
expected to remain effect
ive for a period longer 
than ten years. During this 
groundbreaking show, 
Douglas C. Engelbart 
presents his numeric 
keypad and demonstrates 
the use of video conferen
cing and word processing, 
a hypertext system and 
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Data aggregated by the applications is processed through the CC as Big 
Data, and then used to support users of the application and further devel
opment of the application. It is an amazing challenge to handle incredibly 
large amounts of data in a blink of an eye. If the market find a solution for 
handling unstructured data it will be just one step away from the semantic 
web, semantic search and the beginnings of artificial intelligence.

There is no doubt that Big Data is still waiting for its Big Time. I agree with 
Martijn Linssen, according to whom the Baath (Big Data as a Service) will 
become the next big hit of technology.23 

MARKET EXPECTATIONS - FORMATION OF IT OFFER

Economic considerations are one of the main reasons for the application of 
Cloud computing in business. Special interest due to the reduction of costs 
and increased productivity by outsourcing and / or automation of core man
agement processes. In order to meet the economic expectations,  the main 
task of CC is to reduce the cost which is the first step in creation of the 
effective system of organization. Successive points on the map of expecta
tions are: adaption to changing consumer behavior, the reduction of infra
structure costs and scalability.

The  market  expects  cost  models  based  on  the  actual  consumption  of 
resources. The solution to pay-per-use is associated particularly with the 
services, where specific criteria must be met by the system. In particular, 
the SME market is expected to bypass the capital-intensive methods of 
investment in the IT infrastructure, which many companies simply cannot 
afford, and without which it is difficult to imagine a successfully functioning 
organization.

Another expectation of SMEs is to improve the response time to changes 
and needs of the market. SMEs want to sell their services quickly and eas
ily, especially in competition with larger organizations.  Larger companies 
have to be able to meet the new demands with less investment burden to 
remain competitive.

The return on investment (ROI) is important for all investors, but it may not 
always  be  guaranteed.  Expectations  in  this  matter  are  the  greater,  the 
greater the equity interest in the organization creating and maintaining IT 
infrastructure is. The cost and organizational effort must reflect in a  greater 
organizational efficiency / performance resulting in higher amounts of cli
ents and larger revenues.

The expectation of lower investment (CAPEX) to operating expenses (OPEX) 
is also significant. Nobody wants to incur the same costs when handling 1 
million and 1 thousand customers. This applies, in particular, to industries 
characterized by seasonal sales, or significant changes in burden and enter
prise  resource  commitment.  Such  extensibility  and  structural  plasticity  of 
companies, contrary to appearances, is within organizational and technolo

remote collaboration, 
(later defined as 
‘telework’).

These ‘inventions’ were 
not intended to make 
money or create a 
product. They were Engel
bart’s dream to "find ways 
to work together on this, 
so that the world will 
become a better place."

Engelbart did not realize 
how much his ideas were 
useful. His demonstrations 
were seen as the solution 
coming from the distant 
future. When he asked 
later for the valuation, he 
found out that the costs 
were far too high, and that 
meant instant death for his 
projects.

1968.21.12
HARDWARE

For the first time, in the 
Apollo Moon, integrated 
circuits were applied. The 
Apollo Guidance Com
puter (AGC) was respons
ible for the indicators, nav
igation and control calcu
lations in the Apollo space 
program.

→ 1969
SOFTWARE

A group of the AT & T 
employees at Bell Labs, 
Ken Thompson, Dennis 
Ritchie, Brian Kernighan, 
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gical capabilities. Expectations of companies, institutions, universities, admin
istrations are the same in this regard. Pay as little as possible, and only for 
what you actually have used, and for what is being used. 

What  is  also  important,  is  the  direction  of  the  ‘Going  Green’  not  only 
because of a significant reduction in energy costs, but also reduction of car
bon dioxide. Scalability and flexibility in use of the IT infrastructure is not 
only about resources, but also the energy, which takes a significant position 
in the cost table of many companies.

Users want solutions that are characterized by the following features:

• Ease of use: by hiding the complexity of the infrastructure (including the 
management, configuration, etc.)

• Infrastructure  independence:  independence  from  suppliers,  from  third 
parties, reluctance to store data beyond the infrastructure of the organiz
ation.

• Flexibility and adaptability: the  flexible use of resources, with such a cost 
system which allows to reduce investment costs in favor of the operating 
costs. 

• Independence of  location:  services can be achieved regardless of  the 
user's physical location and resources.

• Resource Efficiency: efficient use of resources, not only in the period of 
increased involvement in the implementation of infrastructure and busi
ness processes, but especially when the load is lower. It is about the use 
of spare capacity of the organizational infrastructure.

• Security and privacy: they are, of course, necessary for all systems deal
ing with potentially sensitive data.

• IT System Management: Easy, intuitive and understandable to the user, 
regardless of the complexity of the system and managed processes.

• Meters: Measuring consumption of all kinds of resources and services is 
necessary in order to offer flexible pricing, charging and billing. No less 
important is the measurement of the effectiveness of using the solution, 
where Business Intelligence can be helpful.

• Reliability: is essential for all IT systems. Reliability is the ability to ensure 
the continued smooth operation of the system, i.e. without loss of data.

• The quality of support services: that is, to provide solutions according to 
established indicators such as response time to problems, speed data 
processing, system capacity, and any other measurable effects of the use 
of IT infrastructure, including a package of warranty which is crucial in 
emergencies, such as all kinds of crashes, and other unforeseen but per
ciptible problems related to the use of the IT system.

• Availability of services and data.

Subsequent chapters of the book, reveal new opportunities and a specific 
response to the needs and expectations of business users and individuals 
in  all  four  Spaces  (Political,  Social,  Market,  Technology)  and  thereby 
describing Clouds Economy.

Douglas McIlroy, Michael 
Lesk and Joe Ossann 
develop UNIX – the mul
ti-tasking operating sys
tem for many users.

1969
INTERNET

Telnet is formed - the sys
tem login through the net
work to a computer loc
ated in a different place.

1969
HARDWARE

Honeywell launches the 
H316 ‘Kitchen Computer’, 
the first home computer, 
priced at $ 10,600 (Nei
man Marcus catalog).

1969
HARDWARE

IIntel announces a 1 kilobit 
RAM chip.

→ LATA 70’
• The mainframe era
• The beginning of the 

automation stage
• The high price of data 

computing/data 
processing
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DEFINITION OF CLOUDLY

UNDERSTANDING CC

What exactly is CC? Many have heard about it, but everyone has a different 
idea of what it's all about. For a child 'a cloud' is 'a lamb', for a meteorolo
gist it is 'rain', and for the modern IT professional - 'centers which store and 
process data available via the Internet'24. The less the person who answers 
the question, is associated with the IT industry, the answer seems more 
vague and abstract. Among those who define a Cloud we can find both lib
erals who  broadly define CC as access to everything on the Internet and 
via the Internet (the Internet as a cloud), and the orthodox, for whom clearly 
defined concept of IaaS, PaaS and SaaS is like the Holy Trinity. For others, 
the Cloud is just a marketing ploy, and what is referred to as a cloud-based 
revolution has been around for a long time. All the hype around the Cloud is 
nothing more than a marketing repacking of already available services into 
the new, nicer box called 'a Cloud' and assigning it a titer of the innovative 
and revolutionary concept.

I did a little poll among my friends, who have nothing to do with the CC 
environment and I asked the question: "What is Cloud Computing? With 
what do you associate it?". And here's the response I got:

Monica (34, an account
ant): "To be honest, I do 
not know, maybe with 
some virtual access to 
any application."

Joanna (40,  a  structural  engineer):  "In my opinion, 
with work on the network, computational data place
ment somewhere on external servers and use / pro
cessing of the data by different users."

→ 1970.12.02
HARDWARE

The sum of all computers 
installed in the UK in 1970 
is 5200.

→ 1971
INTERNET

The birth of FTP: File 
Transfer Protocol.

1971.04.02
BUSINESS

The beginning of NAS
DAQ: the world's first elec
tronic stock market.

1971
PROJECT

The birth of Gutenberg 
Project: the volunteer pro
ject of digitization and cul
tural works.

1971.15.11
HARDWARE

Intel introduces the first 
microprocessor - 4004.
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Kate (24, a university stu
dent): "A cloud is the abil
ity to put data on external 
servers, and the ability to 
process the data, making 
calculations."

Andrew (58, an electri
cian): "I have no idea 
what it is."

John (59, an engineer): "I 
do not know, give me a 
break."

Edith (39, a businesswoman): "Cloud computing otherwise, the servers located in 
different parts of the world with the availability of on-line. Servers, in total, make up 
the cloud, their abilities to reinforce each other. Although, I do not know if it's a 
good word. In the cloud, you can allocate data to create applications and portals. It 
is cheaper and safer.  Therefore, the data can be found on several  servers, for 
example, you do not need to create an expensive backup. Even in the event of fail
ure of one group of servers, data can be restored from the other servers on which 
they are automatically placed. "

Honorata (36, the head of 
logistics): "Cloud comput
ing is, for me, a set of 
data that I have, or do not 
have, and it is necessary 
for the calculation of the 
result."

Michael (29, a clerk): "I do not associate Cloud com
puting with anything,to tell the truth, but I suspect that 
it is a calculation made by the various computers that 
are communicating in the cloud that is the combina
tion of several (dozen) computers to calculate various 
important things. I think, such tasks were done with 
connection to DNA ."

Marta (23, a university 
student): "It reminds me 
of  very long calculations 
that are pulled on a piece 
coming out of the printer 
for a few meters as a 
cloud in the sky, ;P, or an 
error, which is saddled 
with a cloud instead of 
the result of such a 
square (not exactly e.g. + 
-2 but something like an 
erased margin of error)."

Agnes (36, a teacher): 
"Dear Lord ... cloud 
computing ... the accu
mulation of large 
amounts of computation, 
operating activities 
somewhere out there, 
probably I haven’t 
shown my intelligence 
here, but , I'm just 
exhausted."

Margaret (38, a clerk): 
"Cloud computing is a 
great set of data which 
shows something, some 
amount of something."

Edith (38, a market research): "I do not think I'm credible because, as soon as the 
term was launched  I had this project to be done  it came from an IT company who 
wanted to provide this kind of services to other companies: they were asking about 
the installed software / applications and about those which might have been and 
are too expensive for storage capacity, a number of computers, servers, tablets, 
phones, etc., (I do not remember much, though, but I remember there was a ques
tion: Have you ever come across the concept of cloud computing?', Of course, 
there was an explanation but, for me, it was so confusing that I forgot about it;)  
Anyway, the survey looked as if they were checking what services to provide-or, 
rather, disk space / network or software / applications, and what was most needed 
by companies / users, and whether or not they would like to use the programs 
without buying them 'physically' ... "

Beata  (41,  a  deputy  director  of  a  public  school), 
"Cloud computing reminds me of a place where you 
can make complex calculations. I need to make a fin
ancial  analysis  -  the  school  budget  for  the  next  5 
years. I send the data that I have and the Cloud mat
ters. At first, I associate it with a huge room filled with 
officials. Everyone is sitting at their machines and cal
culates  has  ...but  these  are  servers  that  calculate 
instead of people."

Ann (35, a lawyer): 
"Cloud computing re
minds me of the supply 
and use of the various 
services in the virtual 
space."

1971
INTERNET

The first e-mail sent by Ray 
Tomlinson. Just as the first 
use of the telegraph or the 
telephone, the first email is 
a historic moment in the 
evolution of communica
tion. Unfortunately, the 
message was not shocking 
at all. The text of the first 
electronic message was 
‘QWERTYUIOP’. A com
puter engineer, Ray Tom
linson sent it to himself in 
1971, as a test message. A 
computer supplier and a 
recipient were located next 
to each other in Cambridge 
(Massachusetts), but the 
message came through the 
ARPANET .

Despite his ground
breaking success asso
ciated with e-mail, Tom
linson is better known as 
a founder of the "@" 
sign - a locator in the e-
mail.

1971.08.07
HARDWARE

Olivetti launches the 
'minicomputer' P602.

→ 1972
INTERNET

The development of the 
first e-mail program by Ray 
Tomlinson of BBN.
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As you can see, people seem to have a slight idea but their knowledge is 
not complete. However, it is not as bad as I expected it to be. CC is often 
associated with a service, a platform, or even the operating system. For 
some, clouds are synonymous with the Internet.

In the search for the CC definition , I used the comparison of CC to a Ser
vice, a Platform, a Distribution System and a Business Model.

CC as a Service

In the simplest terms, the computer allows us to store and retrieve informa
tion. You can store documents, music, photos, videos. It works the same way 
with what the CC offers. Examples of such services are Picasa, Flickr, You
Tube, Google Documents. These services have a specific, limited, available 
cloud-based disk capacity, thanks to which, we can store our photos, share 
them, and access them from any device connected to the Internet.

What does Picasa or Flickr offer? First of all, storage of our photos. You do 
not have to worry about data loss in case of failure, damage or a theft of our 
equipment. Secondly, easy access to resources. Regardless of time, a place, 
and a possessed device with the Internet connection, you can always have 
access to your photos. Thirdly, you can share your photos with friends (all or 
selected), or you can publish them. Fourthly, we have more security provided 
than if we stored our photos  on our own digital device. For Google or Flickr, 
client’s data security is one of the key and most sensitive aspects of the ser
vices offered. Well, fifthly, we also do not have to worry about the backup. 
When a possible data loss takes place due to failure of the device, we will al
ways have the last archived version of our resources.

CC as a Platform

What  is  a  platform? It  is  the  basic  structure  on  which  applications  are 
placed. Windows and Mac OS are platforms and operating systems at the 
same time. But not every platform is the operating system and Java is the 
example of that. In this sense, the CC and the Internet are also platforms. 
The trend is the same as in the case of Microsoft Office, which  becomes 
increasingly moved in the direction of web applications beginning a direct 
clash with Google Docs. But this is only one of the other examples of mov
ing applications from off-rope to the web. A trend transfer to the Cloud does 
not only concern the application anyway. The largest players in the market, 
such as Facebook and Google do not have to move anything to the Clouds 
as they are already in the Cloud. They rather move their entire infrastruc
ture towards the platform on which their and the cooperating developers’ 
applications will be available.

CC as a Distribution System

The idea  of  CC refers  to  the  distribution  system.  Imagine  a  simple  cli
ent-server relationship in the enterprise.  Servers store data and applica
tions. Client-worker has an access to the data and the application when 
they need it, but with reservation- within the limits set by the company, both 
at the level of authorities and the distance from the server. Some compan
ies restrict access to servers to be used only in the physical limits of the 

1972
SOFTWARE

The development of the 
programming language 
"C", one of the main lan
guages used for develop
ing software and operating 
systems.

1972
THOUGHT

The publication of "The 
Limits to Growth", a book 
on computer modeling of 
the unpredictable eco
nomic development and 
uncontrolled population 
growth with limited earth’s 
resources. The study was 
commissioned by the Club 
of Rome and was first 
presented at the third Gal
len Symposium. The 
authors of the book are: 
Donella H. Meadows, Den
nis L. Meadows, Jørgen 
Randers, and William W. 
Behrens III. In order to 
develop a book, World3 
model was used. It was a 
model to simulate the con
sequences of systemic 
interaction between the 
human impact on the 
Earth's resources.. The 
main assumption was that 
with the solid Earth's finite 
resources and the constant 
increase in population of 
the planet, an economic 
disaster must finally take 
place. The book reflects 
some of the concerns and 
predictions of Thomas 
Malthus essay "The Prin
ciple of Population" (1798).
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company, such as in the building, and therefore, remote and mobile working 
is not possible. And if this option is present, a number of restrictions associ
ated with the position held by the employee and their place in the hierarchy 
of  decision-making organization follows.  Such a corporate CC based on 
servers, software, network installation can be called -  Back End25., Front 
End26 , in turn, is the worker’s desktop computer but also a computer of the 
client who uses e.g. information about the company, virtual product cata
logs, etc.. To be able to operate it all  you only need  connection to the In
ternet.

Following the extension of the concept of Distribution System, we have re
ceived a classic example of cloud solutions. Let’s assume that the sample 
company is a provider of cloud services, so that the essence of the busi
ness is to provide Back End infrastructure to the greatest or particular num
ber of external users, or customers.

CC as a Business Model

Cloud Computing, which is often seen, by the outsiders, as a new IT tech
nology, is primarily a new business model.

Despite the fact that:
• CC is provided by the suppliers of IT, from the top shelf (Microsoft, HP, 

Google) as well as by those from the lower shelves.
• CC is associated with access to the hardware (storage, data hosting), 

software (software applications, the ability to create, develop and deliver 
their own software) services (programmers, technical support, manage
ment)

• CC applies to the reduction of time in IT service delivery, distribution, cost 
cutting

... it does not create new technology. It uses technologies already available 
in a way that describes the concept as Cloud Computing.

CC  is  a  business  model  for  the  environment  and  IT  companies.  CC 
changes the first business model of the IT market, interferes with its core 
competencies, changes the paradigm of the functioning of the IT market.

Cloud Computing is not just a trend. This is a change in the IT organization. 
In a short time, the CC has changed the way companies and individuals 
make use of  computing resources. The Cloud represents a fundamental 
change in the traditional business model to a more dynamic one, in which 
resources  are  deployed  flexibly  and  more  efficiently  used  than  it  has 
worked so far.

THE REVIEW OF THE DEFINITION OF CLOUD 
COMPUTING

The separation of software from hardware - and the flexibility, dynamism 
and  software  automation  -  have  naturally  led  to  the  Cloud  Computing 

1972.08
HARDWARE

Clive Sinclair introduces 
the first pocket calculator - 
the size of a pack of cigar
ettes, priced at £79.

→ 1973
INTERNET

ARPANET performs its first 
international connection 
between University College 
London and the Royal 
Radar in Norway.

1973
HARDWARE

The presentation of the first 
handy mobile phone 
(weight about 1kg) by Dr. 
Martin Cooper of Motorola.

1973
HARDWARE

The development of the 
Xerox Alto personal com
puter at Xerox PARC. It 
was the first computer with 
the desktop metaphor and 
the graphical user interface 
(GUI). It was not a com
mercial product, but sev
eral thousand units were 
built and installed for the 
use in PARC and at sev
eral universities. Alto had a 
huge impact on the design 
of the personal computer in 
following few years, espe

47



Matt Mayevsky THE CLOUDS ECONOMY TIMELINE CLOUDS ECONOMY

model. The most simplified metaphor of Clouds shows a User (a person or 
another system) and the asset (application, storage, etc.) 'in the Cloud'. The 
User is not worried about where and how the assets are distributed. Cloud 
obscures the location of the assets. The only thing that matters for the user 
is whether the assets exist and operate properly. The main two features of 
Cloud environment are based on:

• Active assets, available for an immediate or almost immediate use in the 
network  (usually the Internet  /  WWW) without  dependence of  specific 
computing resources on the physical location,

• Number of  applications (a number of  simultaneously supported users, 
transactions per unit of time, memory, etc.) is automatically adjusted: the 
demand is located equally, depending on its intensity and needs at the 
time. Scalability of the data processing is possible both up and down.

The Cloud concept, originally developed in the context of applications avail
able on the Internet. Initially, it was called 'hosted applications' provided by 
the 'application service providers' (ASP). This concept later spread to as 
'Software as a Service' (SaaS).27

The variety of definitions of CC reminds me of the saying that there are as 
many prescriptions, as there are  doctors and as many economic theories, 
as there are economists. To paraphrase, we can say that there are as many 
definition of the CC as many as people who deal with this issue. Below, I 
will try to provide the most interesting definitions, which are a kind of the 
review of the interpretation of the CC.

Wikipedia

Two key words ‘Cloud’ and ‘Computing’ have the following interpretations:
• Cloud: As a noun, it's a metaphor for the Internet, and as an adjective it 

means 'to refer to the internet'. The use of the Cloud metaphor is   associ
ated with cloud symbolism that is used in the diagrams to determine the 
Internet.

• Computing: Any IT activity carried out:
• When using the 'local server or the personal computer', which as

sumes that resources are under the exclusive control of the user.
• To  'the  storage,  management  and  processing  of  data',  which 

means that the data is private to the user, in the sense that it is 
defined in this way, even if they are accessible by others.

This means that Cloud Computing is a type of data processing based on 
the Internet,  and is  composed of  any situation  where the use  of  IT re
sources by a person or organization has all of the following characteristics:
• Access to resources is:

• Controlled by the entity, and constrained by authorized users.
• Delivered via the Internet to all users.

• Resources are:
• Hosted by the supplier on behalf of the entity.
• Dedicated to their exclusive use.

cially on the first Macintosh 
and Sun workstations.

1973.22.05
NETWORK

Bob Metcalfe (Xerox 
PARC) invents the Ether
net – the computer com
munications network, 
describing in a note how 
this technology will work. 
The name ‘Ethernet’ refers 
to the average  independ
ent transmission of data 
packets and is based on 
the discredited  physical 
theories of existing in 
space ‘ether’ which allows 
for transmission of light 
rays from the Sun to the 
Earth.

1973.06.09
BUSINESS

UK exports more computer 
hardware than it imports.

1973
THOUGHT

In his book, "The Coming 
of Post-Industrial Society: A 
Venture in Social Forecast
ing," Daniel Bell introduces 
new post-industrial society. 
According to Bell, there are 
three key features of post-
industrial society: 1) the 
shift from manufacturing to 
services, 2) the centrality of 
science-based industry, 3) 
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• Data processed by the resources are:
• Private for the entity and their associates.
• Open or charged by the entity or  automatically produced for the 

recipient.

Depending on the context, Cloud Computing can mean:
• Access to and the use of resources.
• Hosting and delivery services that offer this access.
• Model that allows such access and delivery.
• Self hosting resources or services.
• Perform calculations / processing data services.
• The technologies used to provide services.28

IDC

CC is not the technology but the business model to provide IT solutions in 
order to support the organization. Therefore, fast implementation and flex
ible solutions possible to offer within the Cloud speak for this technology.

IDC Analyst Frank Gens

Cloud services = services, solutions and products for business and indi
vidual users, delivered and used in real time over the Internet.
Cloud Computing = the direction of the IT development, deployment and 
delivery model, enabling real-time delivery of products, services and solu
tions over the Internet.

Hurwitz & Associates, Judith Hurwitz

Cloud Computing is the next stage in the evolution of the Internet. The Cloud 
in Cloud Computing provides elements through which everything - from com
puting  power  to  the  computing  infrastructure,  applications,  business  pro
cesses to work - it can be delivered as a service wherever and whenever you 
need it.
The Cloud has a few key characteristics: flexibility, scalability, a self-service 
payment  system, a standardized API,  billing and measurement services, 
performance monitoring and measurement, and security. There are three 
models of the Cloud: the Infrastructure as a Service, Platform as a Service, 
and Software as a Service.29

According  to  Professor  Wojciech  Cellary (University  of  Economics, 
Poznan) Cloud Computing is a new model for the organization of coopera
tion between IT companies and businesses and offices. In this model, the 
internal structure of IT in businesses and offices is replaced by services on 
a massive scale over the Internet. The suppliers of these services are spe
cialized IT companies. “In the Cloud, one operating system, one database 
and one application supports multiple companies and / or offices, some
times numbering in the thousands. Differences between the customers are 
modeled at the level of metadata (data describing data), rather than as a 
version of the application. So if you need to update your application, then 
you do it once, and not as many times as there are companies or offices 
using  this  or  similar  applications.  However,  each  client  updating  its 
metadata can adjust the application to their individual characteristics."30

the rise of new technical 
elites and the emergence 
of new principles of social 
stratification.

1973
HARDWARE

Eight years before mak
ing a modern mobile 
phone, and 21 years 
before selling the first 
smartphone, Theodore 
George ‘Ted’ Para
skevakos introduces the 
concept of combining 
intelligent data pro
cessing and a visual dis
play of the phone. In the 
announcement of futur
istic features, that finally 
became a reality, Para
skevakos’s early patents 
included the concept of 
banking and paying bills 
over the phone.

→ 1974.08
HARDWARE

MITS completes the first 
prototype of  the Altair 
8800 microcomputer.

→ 1975.07
BUSINESS

Bill Gates and Paul Allen 
sign a licensing agreement 
with MITS.
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Ben Trowbridge

Cloud Computing provides on-demand access to a shared pool of configur
able resources, data processing, in which users can be quickly supplied, 
and can also quickly give up the service, with a minimum of interaction with 
the supplier.31

Gartner

Cloud Computing is  a  style  of  computing  in  which  dynamically scalable 
(typically virtualized) resources are provided as a service over the Internet. 
You do not need to have knowledge of how the service is implemented, it 
must also deal with the technical aspects necessary for its operation.32

Gartner, Thomas Bittman

Cloud Computing: the type of data processing where scalable and elastic IT 
is available and delivered as a service to external customers using Internet 
technologies.33

MWD Advisors

Cloud Computing is a technology delivery model, based on the capacity of 
remotely hosted, managed platform computers on which applications can 
be developed and / or implemented by public access and rent by many cus
tomers on the basis of self-service. Cloud Computing resources capacity is 
provided by a utility model - it is the purchase of licenses and fees for the 
real resource use, as opposed to the traditional model involving the pur
chase of a perpetual license. In addition, the provider of cloud computing is 
not only responsible for providing the functionality, is also responsible for 
providing customers with the agreed service levels (performance, reliability, 
scalability, availability and security, etc.).34

Haag & Cumming

Cloud Computing is a technology model, in which each and all application 
resources, software, processing power, data storage, backup, tools ... liter
ally everything - is delivered as a set of services via the Internet.35

Vaquero

CC as a “Big pool  easily usable and access virtual  resources (such as 
hardware, development platforms and / or platform services). These plat
forms can be dynamically reconfigured according to different scales, allow
ing for the optimal use of resources. These deposits are normally exploited 
resources in the model pay-per-use, which is guaranteed and offered by the 
Infrastructure Provider (Infrastructure Provider) under the customized con
tract called 'Service Level Agreement'.”36

James Staten, Principal Analyst at Forrester

The standardized offer IT (services, software, or an infrastructure) delivered 
via Internet technologies in the pricing model, pay-per-use, in a self-service 
manner.37

Mark Bowker, Enterprise Strategy Group

"Cloud Computing is nothing more than a service model where the busi

1975.15.09
BUSINESS

Bill Gates and Paul Allen 
found Microsoft.

→ 1976.04.03
HARDWARE

Intel introduces the SBC-
80/10 ‘computer on card’ 
for the price of £ 240.

1976.01.04
BUSINESS

Steve Wozniak, Steve Jobs 
and Ronald Wayne run 
Apple Computer Inc..

1976.04
HARDWARE

A produced by Steven 
Wozniak Apple computer 
will be introduced to the 
market debuting in the 
Homebrew Computer Club 
in Palo Alto. Interest was 
low. The initial price of the 
Apple I was $ 666.66.

→ 1977
BUSINESS

Oracle starts its operations.
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ness is distributed load (...), and the companies pay only for what they con
sume. Instead of buying servers, storage and other IT equipment, the com
pany has just bought a set of dials and indicators, so that the client adapts 
to your needs performance, availability, data protection and security, based 
on business requirements, regardless of the physical location of the current 
applications and data.”38

Bruce Richardson, AMR Research

Cloud Computing is the next generation of software as a service, a complete 
environment in which the software is licensed as a subscription from your 
software vendor. Low-cost, secure, reliable IT infrastructure hardware is lent 
on demand and used for data processing. The customer has full control over 
their own security and privacy in the IT environment at a very low cost and 
without  having to  purchase and manage their  own data  center.  You can 
quickly scale computing resources up or down depending on the needs of 
data processing. And [client] has complete freedom in customizing solutions, 
upgrades, and all other elements of the IT environment.39

Frost & Sullivan

Cloud Computing can be defined as a flexible and scalable IT environment 
in which the service provider uses virtualization technologies to create and 
distribute computing resources to customers on the basis of - exactly as 
required - via a private network or the public, where the valuation is based 
on the utility.40

Dale Vile, Freeform Dynamics

Cloud Computing ... is the result of the evolution of a dynamic virtualized 
infrastructure that allows us to think more in terms of pooling resources 
than individual IT components. This in turn opens the way for the provision 
of computing resources as a utility.41

Stacey Higginbotham, GigaOM

Although it is difficult to come up with a precise definition of Cloud Comput
ing, the essence is the idea, which consists in the fact that applications are 
everywhere 'in the Cloud' (the internal corporate network or the public Inter
net). The next step in clarifying the concept of CC is the CC infrastructure, 
which can be characterized as follows:

• Self-healing:  In  case  of  failure,  there  is  no  problem  with  running  the 
application, the backup is always available at the last update.

• SLA-driven: The system is dynamically managed with levels the contracts 
defining the rules (Service Level Agreements), for example, the rate of 
reaction and response to reported problems. If the system is temporarily 
loaded up, it will create additional instances of the application on more 
servers - even at the expense of low-priority applications.

• Multi-tenancy: The system is built in such a way that many of our custom
ers can share infrastructure. The customers do not feel the sharing of 
infrastructure especially in such critical aspects as the privacy and secur
ity of each of them (customers).

• Service-Oriented: system allows applications included in the infrastruc

1977.06.04
HARDWARE

During the West Coast 
Computer Faire, Com
modore International 
shows its Commodore PET 
2001 (MOS 6502 CPU, 4 
KB RAM, 14 KB ROM, a 
keyboard, a 9-inch mono
chrome display and a cas
sette tape drive). A price $ 
595.

1977.05.06
HARDWARE

Apple II goes on sale: MOS 
with the 6502 micropro
cessor, 1 MHz, 4 kB of 
RAM, sound, a cassette 
interface to load programs 
and data storage. The ori
ginal retail price of the 
computer is $ 1,298 (4 KB 
RAM) and $ 2,638 (48 KB 
RAM).

→ 1978
COMPUTER GAMES

Roy Trubshaw and Richard 
Bartle at Essex University 
in England draw the first 
group adventure game in 
real time - MUD.

→ 1979
NETWORK

Usenet is launched: a 
worldwide system of dis
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ture for  the provision of  separate  services,  loosely coupled with  each 
other (independent). Changes in or failure of one service does not inter
fere with other services.

• Virtualization: Applications are separated from the underlying hardware. 
Many applications can be run on one computer (virtualization a la VM
Ware) or multiple computers, you can run one application (grid comput
ing).

• Linearly  Scalable:  The  system will  be  predictable  and  efficient  in  the 
growing use of the application. If one server can process 1,000 transac
tions per second, the two servers should be able to process 2,000 trans
actions per second, and so on.

• Data,  Data,  Data:  The key to  many problems and challenges is  data 
management: distribution, partitioning, security and synchronization.42

The National Institute of Standards and Technology (NIST), is part of 
the Department of  Commerce. NIST created its own definition of  CC, in 
response to the activities related to the supply of  U.S. government.  The 
NIST Definition is the delivery-agnostic and purchase-centric. According to 
the NIST definition: "Cloud Computing is a model for enabling convenient, 
on-demand network  access  to  a  shared  pool  of  configurable  computing 
resources (e.g. networks, servers, storage, applications, and services) that 
can be quickly activated and closed with minimal effort management or ser
vice provider interaction ...”43

It's just a small part of the definition of CC available in the literature and the 
Internet. Analyzing, nomen omen, Cloud definitions, it is easy to determine 
which elements the CC  orbits around. The main idea of CC is based on the 
availability  of  services,  which  for  simplicity,  are  generally  referred  to  as 
cloud-based services. From the point of view of the customer the division, 
definitions, the taxonomy of used names do not matter. What matters most 
is the price and usability. CC is a business model  created as a result of 
searching for a way to cost-effective and useful  providing of IT resources.

Like the evolving resources or IT solutions, the definition of the CC can 
evolve as well. The principle is still the same. Have access to  IT ‘resources’ 
in the form and time expected and needed by the customer, at a price that 
will reflect the principles of ‘value for money’.

cussion groups, which is a 
precursor of today's Inter
net forums. Usenet allows 
an exchange of views with 
a group of people inter
ested in the topic regard
less of their location. Mes
sages are stored on serv
ers and are not directly 
sent to the interested 
parties, but they must be 
downloaded from the 
server with the use of the 
appropriate program.

1979
HARDWARE

The launch of improved 
Apple II, under the name of 
Apple] [+

→ THE 80s

The era of the PC (per

sonal computer sales 

growth)

• The decentralization of 
computing power

• The birth of the IT 
services sector

• The increase in the de
velopment of computer 
networks and the Internet 
beginning

→ 1980
HARDWARE

Acorn Computers Ltd intro
duces the Acorn Atom, sold 
in the kit form for £ 120.
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NATURE OF THE CLOUD

The definition explains the meaning of a word, a phrase or an idea. The 
purpose is to simplify the definition, brevity and clarity. To understand the 
CC better, we have to go beyond the framework of definitions and have a  
brief look at the features of the CC. I have already determined the ap
proximate  market  expectations  and  analyzed  the  cloud-creative  and 
cloud-development determinants  o.  I  will  now turn to CC distinguishing 
marks.

What  are  these  CC  marks?  In  the  literature  and  among  professionals 
presenting a list of characteristics there is a series of differences in the sub
ject. Let's see if and what the basic features for all descriptions are, and 
which ones accidental are, and why.

Let's start with the features presented by Prof. Dr. Dirk Riehle, according to 
whom the CC is a model that allows:

• Ubiquity,
• Convenience,
• On demand,
• Access to the network,
• Shared pool of resources,
• Configurable  computing  resources  that  can  be  rapidly  mobilized  and 

1980.29.01
HARDWARE

Sinclair Research Ltd 
manufactures the personal 
computer - Sinclair ZX 80. 
It was the first computer 
(with QWERTY keyboard) 
available for UK custom
ers at the price of £ 99.95. 
ZX 80 immediately proved 
to be very popular. There 
were so many people 
interested that buyers had 
to wait for their computer 
for even several months. 
ZX 80 was quickly 
replaced by an improved 
version - the ZX 81, which 
did not have annoying 
defect in the form of ‘blink
ing screen’, which was the 
ZX 80 plague.

1980
THOUGHT

Alvin Toffler published a 
book "The Third Wave". It 
is a sequel to the book 
"Future Shock", published 
in 1970, and the second in 
a series of the trilogy (the 
third book was published 
in 1990: "Powershift: 
Knowledge, Wealth and 
Violence at the Edge of 
the 21st Century”). In the 
book, Toffler describes the 
transition from the era of 
the industrial society 
‘second wave’, to the era 
of the information society 
‘third wave’. ‘Third wave’ 
begins, according to 
Toffler, from the end of 
1950, where the main 
asset is the knowledge. 
Additional super-industrial 
society is closely bound 
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released with minimal management effort or with minimal interaction with 
the service provider.44

What is interestingly, the professor missed a very important feature, which 
appears in almost all  descriptions – the CC payment model. As for the 
other  parameters -  I  consent.  Omnipresence,  or,  rather,  accessibility is 
one of the key solutions of providers offering the cloud and it is readily 
observed  and sure  as  death  and taxes.  Convenience  -  I  would  argue 
here,  but  I  think,  this  feature  is  pretty  much  misused  by  entities  who 
describe the CC. Why do I have such a problem with this feature ? Well,  
because comfort in this approach is a relative term. No doubt CC is com
fortable in competition with other IT service models, but I  would rather 
treat this feature as the direction of seeking out comfort and ease of the 
use, and the process is still at the beginning. Let's wait for more 'conveni
ent' solutions within next 2-3 years. In the long run, the CC provider must 
have some room to maneuver and compete with each other for business 
budgets. Access to the network requires no comment, the shared pool of  
resources  neither.  However,  configurable  resources  are  the  same  as 
scalability and flexibility characteristic of a service model in the descrip 
tion of other professionals and institutions.

For Microsoft's, in turn, the service nature of  the CC, the scalability and 
flexibility of the payment model based on the real use of the services and 
their (services) availability via the Internet45 are notable features. I will have 
a closer look at Microsoft in further parts of the book, so until then I will give 
them peace of mind.

For men from Deloitte Consulting (Patrick Callewaert, Paul A. Robinson, 
Peter Blatman)46 the high abstraction model CC is important. They explain 
that  for  high-end users CC is  an abstract,  according to  the users,  the 
hardware  infrastructure  and  facilities  and  relational  infrastructure  are 
something  non-specific,  intangible,  difficult  to  imagine,  and  therefore 
abstract. The second feature recorded by the aforementioned consultants 
is an immediate scalability. The use, and therefore costs can be scalable 
up and down without any additional agreements or penalties.47 Another 
recorded attribute is a multi-tenancy, which is lease for the joint use of a  
single platform, which means one platform - many tenants. Multi-tenancy 
architecture allows multiple users to rent infrastructure while maintaining 
the safety and security of data and business processes (or parts thereof) 
carried out in the Cloud. The last feature of the model is pay-as-you-go, 
which is a payment based on a real Cloud infrastructure resources over 
time.

We already know what the gentlemen from Deloitte have to say, and now, 
we will find out what Frost & Sullivan consultants think, when they think of 
CC. The following figure presents visualizing features and their correlation 
in the service model CC.

up with the concepts of 
other authors (Information 
Age, Space Age, Elec
tronic Era Global Village, 
Technotronic Era, Sci
entific and Technological 
Revolution), which provide 
varying degrees of depar
ture from the mass soci
ety, a variety of know
ledge-based production 
and the acceleration of 
change (one of Toffler's 
key maxims is that 
"change is non-linear and 
can go back to the front 
and sides").

1980.06
HARDWARE

Apple / / / was announced 
in June 1980. It contained 
the 8-bit 6502 processor 
Synertek (2 MHz), 128K 
RAM and ROM 4K. It 
allowed to run most pro
grams of the Apple II. Sold 
very poorly. A price: 
between $ 4,340 and $ 
7,800.

1980.12.12
BUSINESS

Apple Computer comes on 
the stock exchange. The 
public offer from Apple 
was the largest IPO since 
Ford Motor Deals of 1956. 
The shares were sold in a 
matter of minutes. The ori
ginal selling price of $ 14 
per share rose by almost 
100% to $ 22 and all 4.6 
million shares were sold 
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▼ Figure: Key features characteristic of the CC.

ON  DEMAND, SELF - SERVICE
PAY AS YOU USE, METERED 

CONSUMPTION

RAPID ELASTICITY, 

SCALE UP/DOWN

SHARED POOLS, 

ILLUSION OF 

INFINITE 

RESOURCES

BROAD NETWORK 

ACCESS USING 

STANDARD INTERNET 

PROTOCOLS

Source: Own work, based on: Frost & Sullivan

Frost & Sullivan, reminds us that what is set by the CC can be summed up 
in the following list of points:

• On-demand /  Self-service:  services are available  to  end users on-de
mand and self-service options.

• The fee for  real  use (Pay As You Use):  customers pay for  'usability', 
which is exactly as what you use.

• Fast Flexibility / Scalability: capacity can be scaled up or down dynamic
ally and immediately.

• Shared Resources: seamless integration based on processing, data stor
age  and  other  infrastructure  resources  to  create  a  virtual  pool  of 
resources that create the illusion of infinite pool of resources.

• Wide Network Access: Access to the services is possible through a net
work  of  public  and  /  or  private,  from  any  network  enabled  device  - 
desktops, laptops, tablets, and mobile phones.48

Let's move now to the next level in the hierarchy of institutions defining the 
CC, which is the level of government (the U.S.). The National Institute of 
Standards and Technology (NIST)  document, in shorter form, consists of 
three pages, the description of which two are the definition of CC. In this 
paper, the authors describe the essential characteristics, CC service and 
deployment models. The five essential characteristics for CC are:
• Services on-demand,
• Wide-access network,
• Resource deposits,
• Quick flexibility,
• Measurability services.

There's a reason in me quoting NIST here. Precisely because of the prac
tical platform for the evaluation and the characteristics of CC. NIST task 
was to  define and describe CC for  government entities  to  possible  pur
chase of  any CC services. Thus,  for the first  time in the characteristics 
described so far appears measurability of services. I will treat this subject 
more widely in the analysis of metrics associated with the use of CC ser
vices.

almost immediately. 
Finally, the share price 
rose to $ 29, which gave 
the company a market 
valuation of $ 1.778 billion.

The three founders of 
Apple Computer, Steve 
Jobs, Steve Wozniak and 
Mike Markkula were not 
the only ones who had 
reason to rejoice. More 
than 40 of the 1,000 
employees of Apple 
became millionaires 
through stock options.

1980.06.10
BUSINESS

Microsoft signed an agree
ment with IBM to develop 
a new operating system 
for the IBM PC. IBM PCs 
opened the market for per
sonal computers, so com
puters became available 
and useful not only for 
hobbyists. Bill Gates and 
Paul Allen created 
Microsoft operating sys
tem, commonly known as 
MS-DOS.

→ 1981
HARDWARE

Osborne1 starts - the first 
‘portable’ computer in a 
24-pound suitcase.
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Let us now turn to the extension of the main features of the CC listed by 
NIST:

• Self-service  on-demand.  The customer can use the option  unilaterally 
CC, such as the use of servers and data storage, automatically, without 
any user interaction with the service provider.

• Wide access to the Network.  CC is available on the Network through 
standard mechanisms that promote the use of heterogeneous platforms 
of the 'thin' or 'thick' client (such as mobile phones, tablets, laptops, and 
workstations).

• Creating  a  resource  pool.  Provided  by  the  supplier  of  computing 
resources are pooled to serve multiple customers with different physical 
and virtual resources dynamically assigned and transferred, depending 
on customer demand. A sense of location independence is that the cus
tomer usually has no influence or knowledge of the exact location of the 
provided resources but they may be able to determine the location at a 
higher level of  abstraction (e.g., a country,  a region or a data center). 
Examples of  resources include storage,  processing, memory,  and net
work bandwidth.

• Fast  flexibility.  Resources  can  be  flexibly  run,  scalable,  on  and  off, 
depending on your needs, load and time.

• Measurability services. The systems of the Cloud automatic control and 
the resources use optimization are possible through the use of metrics 
appropriate for the type of service (e.g., storage, processing, bandwidth). 
The resource use must be monitored and controlled, providing transpar
ency for both the provider and the client with the regard to the level and 
the range of services used.49

In the publication of Mulholand Andy, John Pyke and Peter Fingar, titled 
"Enterprise Cloud Computing: A Strategy Guide for Business and Techno
logy Leaders", I have located the characteristics of the CC, which is actually 
a repetition of what I had previously noted in other sources:

• Self Service / on-demand,
• Ubiquitous access to the network,
• Localization resource independence,
• Fast flexibility,
• Measurability services.50

And what do the experts from IBM say about the distinguishing features of 
CC? There are several key characteristics of Cloud Computing:

• Firstly,  the  client  does  not  need  to  know (and  buy)  the  full  range of 
resources, which will be needed during peak traffic (e.g., a number of cli
ents, a number of transactions in the 'peak'). CC allows you to scale the 
available resources.

• Secondly, customers pay only for what they use. You do not have to buy 
servers, or to use the full power of the 'rush hour'.

• Thirdly,  the Cloud automatically (or,  for  some services semi-manually) 
allocates and de-allocates storage and network bandwidth on demand.51

1981.13.08
HARDWARE

IBM introduces the PC 
which uses the Intel 8088 
processor (4.77 MHz and 
16K of RAM). Price: £ 
786. The device and its 
operating system, MS-
DOS exceed the then 
market standards, and 
IBM's size and reputation 
ensure that the company 
becomes a benchmark for 
standards in the produc
tion of computers around 
the world.

→ 1982
BUSINESS

Microsoft licenses MS-
DOS.

1982
INTERNET

The first standardization of 
the Simple Mail Transfer 
Protocol, a standard trans
mission network to trans
port mail.

1982
HARDWARE

The starting of the super
computer Cray X-MP, 
designed, built and sold by 
Cray Research. This is the 
first machine with shared 
memory which works on a 
parallel vector processor 
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Let's  see  now  what  blogosphere  has  to  say.  Let’s  take,  for  example, 
scorching features by Gopan Joshi.

• On-demand / Self-service,
• Ubiquitous access to the IT infrastructure,
• Localization independence access to resources,
• Fast horizontal and vertical scaling,
• Model of pay-per-use.52

So, in total, nihil novi sub sole ... although I should have written nihil novi 
sub nubes. But honestly, I have to admit that I like the term 'horizontal and 
vertical  scaling’.  It  is  definitely much more illustrative  than an orphaned 
term - 'scale' without additives.

And at the end of the presentation of the CC parameters, let's see what Wiki
pedia, the oracle of the Internet has to say. The online source of information 
and sometimes knowledge do not disappoint this time, at least when it comes 
to the amount of features, but let's see whether the amount is followed by the 
quality...

• Application  Programming  Interface  (API): access  to  software  that 
enables machines to interact with Cloud software. In the same way the 
user interface facilitates the interaction between humans and computers.

• The cost can be reduced in the public Clouds model and converted to 
operational expenditure.

• Availability: device  and  localization  independence,  allowing  users  to 
access Cloud services through a web browser, regardless of their (users) 
location or the device they enjoy (e.g., PC, a mobile phone).

• Virtualization: Virtualization  technology  allows  servers  and  storage 
devices to be shared and more effective use of the IT infrastructure.

• Multi-tenancy: allows sharing of resources and the distribution of costs 
by the use of the multi-user infrastructure.

• Reliability: provides business continuity and disaster recovery.
• Scalability and flexibility (on-demand) through self-provision resources 

almost in real time.
• Performance Monitoring.

• Security could be improved by centralizing data, but customers worries 
about losing control over certain sensitive data inhibits this process.

• Support of  the use and the development of  the Cloud applications is 
easier, because the software does not need to be installed on each user's 
computer and can be accessed from different locations.53

My rating? Average. Why? The explanation is to be found in the summary 
below.

Time for a summary of the distinguishing features of CC. Let's get all of the 
features and find the ones that appear most frequently:

TECHNOLOGICAL FEATURES
• Network-based model

(PVP). The Cray X-MP 
was the fastest computer 
in the years 1983-1985. 
The main supercomputer 
designer was Steve Chen.

1982.08
HARDWARE

Commodore 64 (C 64) 
enters the market and 
becomes one of the most 
popular home computers 
ever, with sales of more 
than 17 to 30 million units 
(the exact numbers are 
difficult to determine). C 
64 was produced until the 
year in which the Com
modore filed for bank
ruptcy (April, 1994).

→ 1983
INTERNET

The official date of the 
beginning of the Internet 
as we know it: the global 
computer network, created 
by a combination of the 
existing networks with 
TCP / IP.

1983.01
API

Running the Lotus 1-2-3 
spreadsheet developed by 
Mitch Kapor and Jonathan 
Sachs on the IBM PC. 
Lotus 1-2-3 spreadsheet is 
a program from Lotus 
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• Virtualization
• Automation
• Client-server model

RESOURCES
• Creating a resource pool
• Deposits resource
• Shared pool of resources / multi-tenancy
• Configurable  computing  resources  that  can  be  rapidly  mobilized  and 

released with minimal management effort or with minimal interaction with 
the service provider.

ACCESS
• Ubiquitous access to the IT infrastructure
• Access via the Internet
• Localization resource independence

COST
• Model of pay-per-use
• Migration load from CAPEX to OPEX 

SERVICE NATURE of CC
• Fast flexibility
• Fast horizontal and vertical scaling
• Measurability services
• Convenience
• On-demand
• Self-service
• Reliability
• Safety
• Support

I  have  divided all  the differentiators,  according to  the  class:  technology, 
reserve, access, cost and service. Yes, as it is clear from the definitions and 
assumptions of the clouds model, there isn’t a technological nature, just 
business. In the technological set I have noted four characteristics, but they 
are not hallmarks differing CC from other IT technologies. Grid Computing 
and Computing Utility have the same characteristics. As previously noted, 
there are technologies distinguishing CC from other IT utility models. Any
way,  in  addition  to  Wikipedia,  there  are  no  technological  parameters 
presented  in  the  descriptions  of  other  entities.  While  insisting  on  the 
strength, one can  show that descriptions are related to the resources asso
ciated with the technology, but it still does not alter the fact that these ele
ments are assigned to other concepts.

I have the impression that many of the so-called CC parameters are the 
part  of  the offer, which has nothing to do with the characteristics of  the 
Cloud model. Take for example the service features: fast flexible, rapid hori
zontal  and vertical  scaling,  measurement  services,  comfort,  on-demand, 
self-service, reliability, security and support. Are these such big differentiat

Software (now part of 
IBM). It was the first 
‘deadly app’ for the PC, 
and its huge popularity in 
the mid-1980s contributed 
significantly to the success 
of the IBM PC in the cor
porate environment.

1983.01
HARDWARE

Running Apple Lisa. The 
machine was named after 
one of the computer 
designer’s daughters, Lisa 
was supposed to be the 
‘Next Big Thing’ from 
Apple. It was the first per
sonal computer with a 
graphical user interface. 
Apple Lisa was focused 
mainly on large companies, 
and announced as a 
machine with increased 
productivity and more com
fortable work. Lisa had a 
Motorola 68000 processor 
clocked at 5 MHz, 1 MB of 
RAM Floppy two 5.25 ", 
871 kB and an external 5 
MB hard drive, and a built-
in monochrome monitor, 
12" 720 x 360. However, 
the price of $ 9.995 was a 
blocked amount for many 
companies.

When, in 1984, the Macin
tosh was released for a 
much lower price, Lisa kept 
on losing its credibility. 
Being aware of this, Apple 
produced Lisa 2 at the 
same time as the Mac. 
Improved Lisa 2 cost two 
times less than the original. 
In January 1985, Lisa 2/10 
was renamed to Macintosh 
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ors? After all, these are the characteristics that define many of the IT ser
vices, not necessarily related to the Cloud. These are rather benefits than 
distinguishing features. You can certainly argue about  the prevalence of 
these elements, among non-Cloud solutions, but the fact remains that such 
characteristics as reliability, security, or even support will be expected by 
the users regardless of the Cloud degree in the service.

Let's move on. Are access features a hallmark? They may also apply to 
other  IT products.  Let's  take  a  better  example,  which  is  hosting.  Well, 
unless you throw hosting and other services to the tender box with the word 
'Cloud'.  Unfortunately,  it  often happens the that the popularization of the 
service or the product becomes a word skeleton key to the pocket of organ
izations and people who are potential recipients of the presented offer. This 
is also a side effect which the CC will have to face, even at the very first  
stage of its development. The Cloud goes out of its business model and 
includes now  the area of marketing.

Undoubtedly, the most important characteristic of the CC model is pay-per-
use and migration of the financial burden of the recipient from the level of 
investment to labor costs. This is the most important feature and  a benefit 
for Clouds customers at the same time. Added to this, there is also the 
lower cost of the initial launch of Cloud services.
 
For me, universality and standardization of the CC infrastructure in the dir
ection of a one-stop-shop are the characteristic features. This is the direc
tion that, from the individualized (read: dedicated) and the mass ('a box') 
model,  transformed into a hybrid  model.  CC retains the features of  the 
mass-market solution, but with the possibility of personalizing the offer. This 
model thus, gets rid of  the ballast, which was attributable to previous IT 
offers, where personalization was dedicated to larger organizations, but it 
was also burdened with high costs flaw, time-consumption and labor-intens
ive solutions. The second ballast which the CC got rid of is a 'box' solution 
for SMEs. The ideal here seems to be a quote by Henry Ford,1914, who 
while talking about cars’ availability said, "You can have any color, as long 
as it is  black." Now, IT services, thanks to the Cloud, are available in all  
colors of the rainbow.

XL (MacWorks and 
equipped with an emulator 
that allowed to run Mac OS 
on Fox). XL stopped pro
duction a year later.

1983.02.05
HARDWARE

Microsoft Corp. presents a 
two-button Microsoft 
Mouse.

1983.10.10
SOFTWARE

Microsoft announces the 
Windows operating sys
tem to compete with other 
desktop environments for 
computers such as the 
Apple Lisa interface. After 
several delays, Windows 
1.0 finally became avail
able to customers in 1985. 
Its main features include: 
a drop-down menus, tiled 
windows, mouse support, 
multi-tasking cooperation 
applications. Although 
Windows 1.0 was used in 
the market, the Windows 
interface itself did not gain 
widespread acceptance 
until version 3.0.

1983
HARDWARE

The market debut of the 
first mobile phone: 
DynaTAC 8000X.
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TAXONOMY OF CLOUD 
SYSTEM

To understand the Architecture of the Clouds, first, the elements that the 

Cloud Computing system is built  of must be located. Locate, name, and 

show the relationships between the various elements. The greater orienta

tion in the field, the greater the certainty that we will not get lost and that we 

will get exactly where we want to get.

▼ Figure: The Overview of the Main Components of the Multidimen

sional Architecture of the Clouds.

→ 1984
THOUGHT

An American science fiction 

writer, William Gibson cre

ated the word ‘cyberspace’ 

in "Neuromancer". The 

book "Neuromancer", starts 

a new literary genre – 

cyberpunk.

1984
BUSINESS

A married couple, Leonard 

Bosack and Sandy Lerner, 

who worked as computer 

operations staff members 

at Stanford University set 

Cisco Systems.

1984
INTERNET

The newly developed sys

tem DNS introduces new 

domains, such as:. Gov., 

Mil., Edu., Org., Net. and 

Com.

1984
BUSINESS

Michael Dell created Dell 

Computer Corporation. Dell 

Inc. is a multinational tech

nology corporation, devel

oping, producing, selling 

and servicing personal 

computers and other com

puter-related products. In 

2009, Dell employed more 

than 76.500 people world
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Source: Own work, based on: The Future of Cloud Computing Opportunities for European Cloud  

Computing Beyond 2010.54

wide. Dell's expansion falls 

in the 80s' and 90s of the 

last century.

1984.01
HARDWARE

Apple introduces the 

Macintosh 128K which 

costs $ 2,495.

1984.08
HARDWARE

IBM introduces the IBM 

PC / AT, built on the Intel 

80286. IBM PC AT was 

the second-generation 

IBM PC and included sev

eral new features such as: 

the 6 MHz Intel 80286 pro

cessor, the 1.2 MB floppy 

drive 5.25" and an 

improved keyboard. The 

machine was equipped 

with an early version of 

Microsoft Word and a 

very early mouse from 

Microsoft. The computer 

was revolutionary in that 

time, but that was the last 

time that IBM introduced a 

new standard in the PC 

industry.

1984.09
HARDWARE

The birth of the Macintosh 

512K (a price $ 3,195). 

This computer was 

replaced by 512k in April 

1986.
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As you can see in the illustration above, Architecture of the Clouds includes 

elements such as: Delivery Model, Deploy Model, Residents, Technologies 

and Concepts related to CC, Cloud Location types, Bridges and Levers, 

Cliffs, and Features.

Delivery Model informs about the division of the main Cloud services due to 

the mixed hardware / software criterion. Although the division is simple, it is 

difficult  to be read by the end users.  Hence "aaS" acronyms developed 

reflecting in the trend determination "as a service" of everything related to 

the IT infrastructure. On the other hand, the efforts to marketize criteria and 

phrases that describe Cloud services are visible. Hence, those mysterious 

abbreviations  such  as:  CADS,  CDP,  CTC,  CDS,  RCS  -  appear  to  the 

explanation of which I will return later. 

In the Deploy Model, we have to, first and foremost, find an answer to one 

key question: whether to invest in own infrastructure, data processing and 

storage, or to use a Public Cloud? This question is asked or will be asked 

primarily by large organizations - and, in  the prospect of the indefinite term 

connected with the reduction in costs associated with the IT infrastructure - 

by mid-sized organizations as well. So far, this is the dilemma of corpora

tions. The choice of the option: to buy - lease, is associated mainly with 

aspects  such  as  the  security  and  data  protection,  the  risks  (data  loss, 

crashes, dependence on the supplier) and the laws of a particular country 

regarding regulations related to the storage of personal data.

The roles of individual residents of the Clouds are variable and depend on 

circumstances that will be analyzed. Generally, at this stage of the descrip

tion, I  will  note that, on the one hand, there are Cloud Providers,  which 

include brokers (resellers), and sometimes developers (for the end user an 

application  developer  offering Cloud is  a  Cloud Provider).  On the  other 

hand, we have end users, the business users (including developers - PaaS) 

and individuals.

Technologies  and  concepts  associated  with  CC  have  been  already 

described in the first chapter. As for the Clouds location, this item requires a 

separate comment. Clouds location, as I call it, is the place from which data 

processing is made available to the end-customer, and where the data is 

stored and where they run applications that they are using. There are three 

solutions. Cloud can be placed in the user's premises (mainly large com

panies opting for Private Clouds variant). Cloud can be placed in a place / 

places designated or agreed upon with the client - in this case, the client 

has knowledge of  where exactly the data is stored.  And the third  case, 

when the client gets rid of that knowledge, or is simply not interested in this 

issue. In the latter case, the data and processing of the data may be loc

ated in different places, and this location does not have to be permanent.

Bridges and Levers, and Cliff will be discussed at some length in the next 

section. The Features are, in turn, recorded in the first chapter, in the sec

tion "Nature of the Clouds".

→ 1985
HARDWARE

The first Commodore 

Amiga (renamed to Com

modore Amiga 1000) was 

produced and sold by 

Commodore for $ 1.295 

per unit. Graphical capab

ilities of Amiga 1000 were 

revolutionary for the time: 

it could display up to 4096 

colors, issue 8-bit stereo 

and run multiple applica

tions simultaneously. 

These were unpreceden

ted advantages in the indi

vidual-user oriented com

puter . Amiga 1000 was a 

significant technical 

advantage over three 

main competitors: Atari ST, 

Macintosh and IBM PC.

1985.24.09
BUSINESS

Steve Jobs runs NeXT 

Computers, Inc. after his 

resignation from the job at 

Apple Computer.

1985.20.10
SOFTWARE

Microsoft Windows, as the 

latest operating system for 

micro-computers is being 

run. The aim was to 

replace the older DOS 

operating system, and 

even though he was hope

lessly inferior to Apple's 

operating system, it 

became somehow suc

cessful. Soon after the 
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FAUNA OF ACRONYMS

THE NEED FOR CHANGE IN IT DELIVERY MODEL

For many years, the concept of IT, as a Service (ITaaS) , was not fully imple

mented. Not due to the lack of possibilities to implement the model, neither of 

the absence of the advantages of this model. It was mainly due to the role 

and expectations in this area defined by the market and companies. IT was 

primarily a machine, power, infrastructure. It seemed that the same infrastruc

ture was supposed to be a self-playing cabinet where you toss a coin, choose 

your favorite song and everything works well. The role of the IT team was re

duced, in many cases, to servicing the machine, its maintenance, improve

ment, and mainly to prevent and respond to failure. It could also be due the 

fault of the machine, which was not ideal, indeed.

Well, market expectations changed putting pressure on the changes in the 

IT delivery model. Organizations needed more speed, flexibility, agility, for 

less cost. The machine itself was not sufficient. Repairing the failures did 

not absorb all the IT staff because the machines were getting better, the 

software became more customized, and all this meant that the whole sys

tem was less reliable.

The realities of the market are still relentless. It reminds me of a paraphrase 

of Darwin's thesis: 'adapt or die’.  Probably,  this statement did not reflect 

contemporary competition on the market so much ever before. Customize. 

In order to adapt, one needs to have a flexible, plastic organization. The 

‘Windows’  became a gen

eral term for Microsoft's 

trademark.

1985.04.12
HARDWARE

The birth of Cray X-MP 

supercomputer. The 

supercomputer was used 

to generate computer 

graphics, especially for 

movies. Other applications 

included tasks for the 

defense industry and 

research.

1985
INTERNET

The registration of the first 

COM domain.

→ 1986
API

Listserv starts: the first 

electronic mailing list 

application.

1986
HARDWARE / GAMES

Nintendo issued its first 

video game console for 

home use, the NES (Nin

tendo Entertainment Sys

tem) and the debuted with 
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organization is an information system and information system is IT.  And 

here we get to the heart of the matter. 

According to the ESG Research55 report, expectations (by gradation matter) 

of companies are the following: the reduction in operating costs, streamline 

business processes, higher return on investment, improved safety and re

duction in the risk, and reduction in the their products / services delivery 

time to the market.

Enterprises want to be able to react immediately to changes in market or 

significantly  to  improve  specific  business  processes  considerably.  Many 

organizations are starting to change, or they have already changed their 

investment expectations. Each new purchase of technology is oriented at 

the improvement in business processes. But the focus on improving busi

ness processes is only a part of the equation. IT departments also want to 

transform their operating models and infrastructure to environments which 

are more flexible and correspond to varying customer needs. The setting of 

criteria improving the ability to perform a service required by a customer 

quickly, is the key to success. Not less important are, of course, aspects of 

security and data protection, risk reduction, standardization, and the new 

models of co-operation with the customer.

ITaaS requires the transformation of the IT organization, which will enable 

inclusion in business processes of a client’s organization. The activator of 

this transformation are highly automated virtualization technologies, in con

junction with the provision of on-demand computing resources in the self-

service  model.  Unfortunately,  aspects  of  the  competencies,  skills  and 

changes in the model of work to a model of cooperation are often underes

timated.  Recent  data of  ESG analysis  results  highlights  the problematic 

shortage of skilled resources to build virtual environments. IT is no longer 

just a machinery - it is mainly high-class specialists who need to change 

their relational context of technology for business. IT organizations need to 

go  deeper  into  the business  processes  and organizational  structures  of 

their  clients.  This  raises the need for a  symbiotic  relationship based on 

cooperation and interdependence. Both IT organizations and business cus

tomers need to change their attitude towards cooperation based on interde

pendence. This new type of cooperation is now jointly necessary to create a 

competitive advantage in the market.

The increasing interest in ITaaS is justified by the benefits that this properly 

implemented delivery model brings. Below, there is a short list of the benefits 

created on the basis of a statement by Jeff Hine and Bob Laliberte.56

Speed and Agility. ITaaS ability to respond quickly translates into faster 

and  more  suited  to  the  current  needs  of  the  organization  supplies  the 

necessary ‘technology fuel’. ITaaS is part of the changes associated with 

the paradigm shift from focusing on ‘cost center’ to ‘center of innovation 

and development’.

The Leverage of Virtualization. ITaaS model requires the virtualization of 

resources, and this process makes it possible to use the IT infrastructure in 

a more effective manner and as a result of the opportunity ‘to cloud’ an 

the game - Super Mario 

Brothers. Another game - 

Zelda  is to revolutionize 

the gaming industry.

1986
SOFTWARE

The first PC virus ‘Brain’ 

spreads throughout the 

computer world. This is 

the first known virus identi

fied for the PC. The virus 

was written in Pakistan. It 

infected disks only, not 

hard drives.

1986.01
HARDWARE

Apple launches the Macin

tosh Plus. It was the first 

Mac with SCSI port allow

ing you to connect a vari

ety of external devices. An 

initial price: $ 2,600.

1986.13.03
BUSINESS

Microsoft makes its debut 

on the stock exchange.

→ 1987.03
HARDWARE

Apple introduces the 

Macintosh II. It was the 

first 32-bit Mac. The price 
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organization, and again as a result – the more efficient use of resources. 

The Leverage of virtualization runs a number of opportunities to streamline 

and  modernize  the  organization  on  the  basis  of  cost-effectiveness  and 

resources.

Unified, Converged Infrastructure. ITaaS standardizes and organizes the 

client's IT resources. They are effectively utilized and delivered in such a way 

to meet the real needs, but also the real possibilities of the organization.

Scalability. Dynamically changing needs of the organization provided ser

vices require a high level of scalability of the ITaaS offer. The scale consists 

of more than one dimension: in addition to scaling up, organizations also 

need to scale back services down, you can go back to the general pool of 

resources.

Simplification.  An  easy-to-use  and  intuitive  self-service  interface,  it  is 

important for both IT and end users. Simplifying a complex system based 

on a variety of components and functions of the IT offer is not certainly 

easy. The more that the customer self-service interface must be transpar

ent,  intuitive,  easy  to  use,  and  thus  -  to  understand.  Simplification  is 

another important dimension involving the client to mobilize the frequent 

use of the self-service interface so that this item might neither deter, nor 

raise any concerns with the user. Moreover, it is a quite important factor 

due to the strain of the IT team work.

Automation. In highly dynamic environments, changing requirements, con

tinuous involvement of the IT team in even the simplest activities will thwart 

the  entire  effort  of  implementation  of  the  ITaaS  model.  Therefore,  it  is 

important to automate tasks, especially repetitive tasks. The IT department 

benefits from this in the form of human resources released to more ambi

tious tasks, and thus it will relieve the customer of the continuous need for 

a contact, interaction and detachment from the current work.

The direction of the change is shown in the following figure.
57

▼ Figure. The Traditional IT Delivery Model vs the Cloud Computing 

Delivery Model.

Traditional Delivery Cloud Based Delivery

consumption Apps Businesses Services and 
Software-as-a-Service 

(SaaS)

creation Dev Tools Development-as-a-Service 

(DaaS)

orchestration Middleware Platform-as-a-Service

(PaaS)

infrastructure Infrastructure and Hardware Infrastructure-as-a-Service 

(IaaS)

Source: Own work, based on: Wang and Insider Associates LLC.

for the basic version was $ 

3,898.

1987.02.04
SOFTWARE

Windows 2 is run.

→ 1988
INTERNET

The beginning of the Inter

net Relay Chat (IRC): a 

form of the Internet real-

time text messaging (chat) 

or synchronous confer

ence. IRC is designed 

primarily for group com

munication in discussion 

forums called channels, 

but it also allows you to 

communicate 'one to one' 

via  private message.

1988
IDEA

Mark Weiser creates the 

phrase ‘Ubiquitous Com

puting’57 during his tenure 

as a chief technologist at 

Xerox Palo Alto Research 

Center (PARC).

1988
HARDWARE

After two years of 

research, the computer 

NEXT (68030 CPU), 
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THREE BASIC LAYERS IN A CC DELIVERY MODEL

ITaaS is a quite a capacious formula, but, at the same time, it is also very 

general. It only describes the working concept of the IT organization ser

vice model. The dissemination of the concept of Software as a Service 

(SaaS) raised the question of  what exactly may still  be available ‘as a 

Service’ in the new delivery model .  In response to this question I  will  

introduce three new players to the game. These are: IaaS (Infrastructure 

as a Service), PaaS (Platform as a Service), SaaS (Software as a Ser

vice). The diagram below will help you to understand the architecture of 

the Cloud delivery model.

▼ Figure. The Architecture of the CC Delivery Model.

BUILT BY 
CLOUD 

CASTOMER

Application 
(SaaS)

PROVIDED 
BY CLOUDPlatform (PaaS)

Infrastructure (IaaS)

Source: Own work.

The figure shows the three layers of the CC delivery model. The infrastruc

ture is the basic layer located at the bottom as the base for all other ser

vices. Only on this basis, the environment for software developers can be 

localized. In a matter of fact, Platform as a Service is a kind of Software as 

a Service (SaaS), except that for developers only. It is as if there were two 

models of the SaaS functioning. One for developers and the other one for 

end users. Developers create and deliver software to end users. The whole 

thing is a simplified cloud service delivery model.

Let us look at the three basic layers which form a Cloud service delivery 

model.

Infrastructure as a Service (IaaS)

The Base Layer

Description:  Infrastructure  as  a  Service,  also  known  as  the  Cloud  Re

sources, provides (managed and scalable) resources as a service to the 

user - in other words, it provides the possibility of the hardware virtualiza

tion. Therefore, different resources can be provided via the service interface 

in the form of the access to the raw hardware, such as servers or storage. 

This model enables organizations/users to resign from the implementation 

of new equipment to handle the growing data center operational needs. In

stead, the company gets the required IT infrastructure - servers, security, 

storage, a network, etc. - from the supplier, often with self-service directory. 

Although the organizations-users can run its own applications, databases, 

operating systems and other software on top of their chosen infrastructure, 

developed by Steve Jobs, 

comes on the market. A 

price: $ 10,000.

1988
SOFTWARE

‘Worm’ infects Morris 6000 

with 60,000 hosts on the 

Internet. This is the first 

experience with the ‘worm’ 

online. DARPA creates the 

Computer Emergency 

Response Team (CERT) 

to cope with the future, 

alike problems.

1988.30.09
HARDWARE

IBM announces the launch 

of the 3-millionth personal 

computer PS / 2.

→ 1989
HARDWARE

Compaq designs the first 

notebook.

1989
INTERNET

Tim Berners-Lee deals 

with the idea of pages and 

hyperlinks, and creates 

the first browser, the first 

Web server, and the 

basics of HTML. Soon 
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there is no direct control over it, and access to these machines. IaaS pro

vider manages the entire infrastructure. Infrastructure as a Service is simil

ar in premise to traditional dedicated hosting services, with two major differ

ences: organizations/users use a common pool of resources, highly scal

able,  and pay only for what  they use on the principle of  utility.  In other 

words, organizations can increase productivity, while eliminating the cost of 

ownership.

IaaS distinguishing features include:

• Access to the shared network, compute and storage resources,

• The customer has no impact on the basic infrastructure (networks, serv

ers or storage devices),

• The client controls the operating systems, DBMS58 and deployed applica

tions, and has limited control over some of the network elements (e.g., 

host firewalls).59

Examples of the IaaS offer for business users are: Amazon S3, SQL Azure.

Platform as a Service (PaaS) 

The Base Layer

Description: The offer is addressed to IT developers. PaaS provides data 

processing environment for creating, developing and sharing software by 

third parties. PaaS offers a variety which the user adapts to their needs and 

a budget. The richest bidding directory PaaS enables developers to support 

the entire application lifecycle. It  is possible to say that PaaS is another 

variation of SaaS dedicated to developers.

PaaS Distinguishing features include:

• Development environment for creating and deploying applications,

• The customer has no impact on the basic infrastructure (network, serv

ers, operating systems, or storage devices),

• The client  controls  the  deployed applications  and possibly  application 

hosting.60

Offer examples of PaaS for business users include: Force.com (from sales

force.com), Google Apps Engine.

Software as a Service (SaaS) = Internet as a Service

The Base Layer

Description: The use of a complete application is run by someone in the sys

tem. For the end-user software is a service. SaaS provides access to applica

tions for both business users and consumers. In the SaaS model, one applic

ation,  via  a web browser,  goes  to  thousands  of  customers  using  a mul

ti-leased architecture. The client does not invest in servers and does not buy 

a license to use the software. The supplier bears lower costs of maintaining a 

single application for multiple clients, than if they delivered the same applica

tion to all interested customers. These are not only lower costs of maintaining 

the team, but also lower costs of hardware and hosting.

SaaS distinguishing features include:

• Unique applications used by individuals and organizations,

• The client has no control  over the basic infrastructure and application 

after, in October 1993, 

there were over 200 sites 

running on web servers 

around the world, includ

ing the first popular graph

ical browser Mosaic.

1989.01
HARDWARE

Apple is launching one of 

its best products in the 

history of the Macintosh: 

Macintosh SE / 30 Built-in 

hard drive with 128KB 

RAM, the 1.4MB floppy 

disk that can be read on 

the computer with 

Motorola 60030 processor. 

The machine has a good 

price on the secondary 

market, and evokes a sig

nificant demand among 

business people.

1989.09
HARDWARE

Apple introduces the Mac 

Portable. It was the first 

attempt of Apple to create 

Macintosh portable com

puter market.  Response 

to Portable  was unsatis

factory. A price: $ 6,500.

→ THE 90’

• The Internet Era

• Client-Server Architecture

• Focus on Networks

• The need to increase 
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capabilities,

• The customer has limited powers and customized configuration of end-

user applications.61

The examples  of  SaaS for  consumers  is  the  Email  web  (a  web  based 

email).

Examples of SaaS for business users include: ERP and noteworthy, devel

opment of ‘office applications’ such as Google Docs, Zoho.
62

The figure  below illustrates  a  more complete picture  of  the CC service 

model with examples of solutions for each layer services.

▼ Figure. Three Layers of the CC Delivery Model.

Saas (application)

BLOGS, EMAIL, 

MARKETING, CONTENT 

MANAGEMENT

WEB/MOBILE 

APPLICATIONS

PAYROLL, OFFICE 

PRODUCTIVITY, CRM, 

SALES FORCE 

AUTOMATION

PaaS (platform)

DEV TOOLS

FRAMEWORKS

MANAGEMENT

IaaS (infrastructure)

STORAGE

COMPUTE

NETWORK

Source: Own work.

With this figure, we enter deeper into the delivery model. We can see more 

details of what is hidden there inside. Examples provide us with the know

ledge of the functioning of this part of the Cloud architecture. The SaaS 

layer includes data storage, data and network processing  on a specific, 

physical IT equipment remotely accessible. This remote use is connected 

both with the ability to provide services to multiple clients at the same time 

and also with the physical equipment placement in the areas of climate and 

energy costs optimal for cost management of the whole infrastructure. With 

data centers covering an area of at least one Olympic Stadium, the energy 

consumed to run and maintain all equipment is not small percentage in the 

table of expenses. Therefore, the data center location is preferable in coun

tries with colder climates, since it significantly reduces the costs associated 

with cooling down running servers.

capacity

• The increase in demand 

computing power for 

operating activities

• The Start of ASP 

technology

• DotCom revolution62

→ 1990
INTERNET

IMDb starts: the online 

movies database.

1990
INTERNET

Archie starts (the search 

engine).

1990
HARDWARE

Hubble Space Telescope 

uses the processor 386 

(originally DF-224 (8-bit). 

Hubble worked on 80,486 

processors.

1990
SOFTWARE

Gartner Group used the 

abbreviation 'ERP' as an 

extension of the concept 

of the Material Require

ments Planning (MRP).
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In the developer layer, we can see tools, architecture and a management 

system for the creation, development and provision of software developers. 

The last layer shows a tiny fraction of the applications available through the 

Network which we, as end users, benefit.

This relatively simple theoretical division into layers in the delivery model 

has recently started to become more and more blurred. Most service pro

viders often broaden their  scope,  trying  to  meet  the diverse needs  and 

requirements of potential customers.

SaaS Providers, more and more often, are supporting users who want to 

create and run their own applications (PaaS model). On the other hand, 

IaaS providers are increasing the number of tools providing functions  facil

itating  the use and management  of  the system, and therefore,  they fall 

within the area defined as a PaaS. They are also increasingly bringing to 

their offer some of the standard applications, evolving in the direction of 

SaaS services. The best examples of this trend can be Google, Amazon 

and Salesforce - the companies that are probably the most well-known ser

vice providers of IaaS and SaaS.

Amazon has recently begun to expand its range of additional features and 

services that are of PaaS. These include: RDS for database management, 

features of remote access security to applications, Virtual Private Clouds 

allowing separation of applications in data centers that use Amazon Web 

Services (AWS) and CloudFormation tools for  applications management. 

Salesforce instead, intends to introduce a service-based PaaS solutions ac

quired from a Heroku company which uses Ruby on Rails technology and 

Java support.

The table below shows the differences between the different types of the 

services delivery model, key providers and examples of specific offers.

▼ Table: CC Delivery Model.

Infrastructure-as-a-
Service

Platform-as-a-
Service

Software-as-a-Service

d
e

fin
itio

n

Delivery model, in which 

an organization out

sources hardware used to 

support business pro

cesses. The service pro

vider has the equipment 

and is responsible for the 

operation and mainten

ance of storage, and the 

settlement with the client 

is on a pay-per-use. Ser

vice offer includes the 

sharing of virtual pro

cessors / processing unit 

(CPU), storage and data

base services.

A key element of 

PaaS is to support 

developers and 

encourage them to 

improve services in 

the Cloud by using the 

templates provided by 

the manufacturer of 

the platform to build 

applications. A service 

offer includes the pro

vision of tools, testing, 

deployment, hosting, 

application develop

ment and support.

Software distribution 

model in which applica

tions are hosted by the 

service provider and 

made available to the 

customer via public or 

private networks. Tar

geted applications are 

made available to indi

vidual users (such as 

social networking, 

micro-blogging) and 

business users (eg ERP, 

CRM).

1990
CLOUD COMPUTING

Telecommunications 

companies create virtual 

private network (VPN) 

services with comparable 

quality of the service to a 

dedicated network, but at 

a much lower price. By 

switching traffic to balance 

the use of the infrastruc

ture, providers were able 

to use bandwidth more 

efficiently. This business 

model did not work 

anywhere in the range of 

telecommunications, but it 

is beginning to prove 

useful in Cloud 

Computing.

1990
HARDWARE

Commodore launches the 

Amiga 3000.

1990.22.05
SOFTWARE

Microsoft launches 

Windows 3.0.

1990
WEB 2.0

Eastgate Systems pub

lishes the first hypertext 

novel "Afternoon" by 

Michael Joyce, available 

on diskette.
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d
e

liv
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 m
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e
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m
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ta
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- Database as a Service

- Management as a 

Service

- Middleware as a Service

- Integration as a Service

- Design as a Service

- Process as a Service

- Testing as a Service

- Applications as a 

Service

- Usability as a Service

- Connected - 

Disconnected
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- Computing

- Data Storage

- Development 

Platform as a Service

- Business Apps

- Cooperation

- Security

- Office Productivity

e
x
a
m

p
le

s

- Data Base as a Service 

(DBaaS): Access to the 

database and the 

Database Management 

System as a Service

- Storage as a Service 

(STaaS): Data Storage as 

a Service (Data Storage), 

including Database as a 

Service

- Capacity Compute as a 

Service (CCaaS): 

Compute Capacity 

(CPUs) as a virtual 

service on-demand

- Desktop as a Service 

(DTaaS): Desktop is 

separated between 

the physical machine 

and the user's desktop 

and software

- Testing as a Service 

(TaaS): Test solutions 

used to manage cases 

and defects tested as 

a Service

- Communications as a 

Service (CaaS): Com

municating for busi

nesses, such as Voice 

over IP, instant mes

saging, and video con

ference applications as 

a service

- Security as a Service 

(SECaaS): Security 

refers to the delivery of 

the second layer of 

infrastructure compon

ents, such as logging 

and tracking manage

ment resources as a 

service

- Integrations as a Ser

vice (INTaaS): Integra

tion of components used 

to manage messages 

between systems, as a 

service

U
s
e

r
Users of virtual hardware 

resources

Software developers App users
k
e

y
 p

ro
v
id

e
rs

- Rightscale

- Eucalyptus

- Gogrid

- Amazon Web Service 

(AWS)

- CITIC Tlecom CPC 

SmartCLOUD Compute

- Rackspace

- Savvis

- Verizon CaaS

- Force.com

- Caspio

- Google Apps Engine

- Microsoft Azure

- VMware Cloud 

Foundry

- Salesforce.com

- Google Apps

- Oracle

- Facebook

- Netsuite

- Symantec.Cloud

- Webex (Cisco)

Source: Own work based on: Cloud computing Market overview and perspective, Patrick 

Callewaert, Paul A. Robinson, Peter Blatman, October 2009 - Deloitte Consulting.63

The above table describes three basic layers in the Cloud service delivery 

model in a synthetic and complementary manner.  Of course, the brevity 

and generality of the message cannot be avoided in this case, but never

theless, the table gives some orientation on the topic. A new element which 

→ 1991
INTERNET

CERN allows the Internet 

for the public use.

1991
SOFTWARE

Antonio Medina, a gradu

ate of MIT and NASA sci

entist, develops a virtual 

reality system to ‘drive’ in 

real time (despite a signi

ficant delay in the trans

mission of signals 

between the Mars and 

Earth) Mars Rover device 

from Earth. This system, 

referred to as ‘Computer

-Simulated Teleoperation’ 

is an extension of the vir

tual reality.

1991
INTERNET

arXiv starts: open access 

to the electronic archive 

drafts of research papers.

1991
INTERNET

Gopher starts: a hypertext 

system, replaced shortly 

by the World Wide Web 

(WWW).
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appears in the description is, or rather are, the types of services offered 

together with examples. There are also new acronyms for services. As a 

consolation, I  will  add that this is just  an innocent announcement of  the 

whole avalanche of ‘aaS’ acronyms which will appear later in the book. For 

now, let's enjoy the blissful ignorance in this respect, and, at the moment, 

let’s concentrate on a  quite simple model, which we are yet able to com

prehend.

... BASIC LAYERS IN A CC DELIVERY MODEL ... 
CONTINUED

Described and illustrated the above three layers of the CC delivery model 

are called - the basic layers. This completes, sometimes, rather superficial 

knowledge of  the subject.  According to some literature sources, primary 

layers, however, do not end with the above described examples. Therefore, 

we will look at what lies behind it.

Let's start simplywith the extension of the two extreme layers. The figure 

below illustrates still three basic layers, while the IaaS layer is extended by 

the additional the sub-layer of co-location and  the SaaS layer by the sub

-layer S + S. Co-location is a Service that allows customers to place their 

servers in the provider’s seat. The solutions in this area are different. The 

provider may purchase servers on behalf of a client, the provider can also 

sell them his/her own ones. Co-location relieves the customer from main

tenance, repair, on-site care of IT equipment. The S + S is Software + Ser

vices (Software and Services). So it is not only hosting applications in the 

Cloud, but also additional services specified by the supplier as part of the 

service base.
64

▼ Figure. The Extended CC Service Delivery Model CC. Version 1.

Types of Clouds Physically For

S+S + Local Applications IT Specialist

SaaS Applications User

PaaS OS + Platform Software Developer

IaaS Equipment (servers) IT Specialist

Colocation Datacenter IT Specialist

Source: Own work,

65

Extending the basic layer is not limited to the horizontal level. It can cover 

all the basic layers on vertical level and create an additional base layer, as 

illustrated by the graphic below.

1991.01.02
SOFTWARE

Sun Microsystems begins 

development of the Java 

technology.

1991.28.08
SOFTWARE / SPACE

From the deck of the 

space shuttle Atlantis, 

AppleLink program run

ning on a Macintosh Port

able sends the first e-mail 

from space. Astronaut 

Shannon Lucid and James 

C. Adamson sent the fol

lowing message:

“Hello Earth! Greetings 

from the STS-43 Crew. 

This is the first AppleLink 

from space. Having a 

GREAT time, wish you 

were here,...send cryo and 

RCS! Hasta la vista, 

baby,...we'll be back! 

to Marcia Ivins, a shuttle 

communicator at Johnson 

Space Center.”64

1991.11
SOFTWARE

Apple introduces the 

PowerBook 100 - the first 

truly portable Apple Mac65. 

PowerBook 100 was very 

well received, despite the 

slow processor, passive 

matrix screen and no 

internal floppy drive. Price: 

$ 2,500.
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▼ Figure. The Extended CC Service Delivery Model CC. Version 2.

Software

Software / Applications

MONITORING  AND 
MANAGEMENT

PROVISIONING TOOLS

Platform

Application Services

Operating System

Infrastructure

Virtualization

Physical Hardware

Source: Own work.

Let’s get back now to our acronyms. Each layer is composed of basic ele

ments. The next figure shows a more extensive version of the Cloud ser

vice delivery model.

▼ Figure. The Extended CC Service Delivery Model CC. Version 3.

YOU AS A SERVICE

MARKETPLACE 
AS A SERVICE

Everything as a Service

Automation and 

Management

Software / Applications / 
Services

IT AS A 
SERVICE = 

RESOURCES 
AS A SERVICE

Software as a Services

Modularity, 

Management, 

Measurement 

and Indicators, 

Trust, Usability

Application Platform-as-a-

Service + Development as a 

Service

Platform as a Services

Hardware as a Service + 

Applications + Infrastructure 

as a Service + Human 

Resources IT as a Services

Infrastructure as a Service

Source: Own work.

IaaS layer = HRaaS + AIaaS + HRITaaS, that is:

Infrastructure as a Service layer = Hardware as a Service + Applications 

Infrastructure as a Service + Human Resources IT as a Service

→ 1992
INTERNET

Veronica starts: search 

engine indexing files on 

Gopher servers.

1992
INTERNET

The Internet was released 

from government control. 

In 1992, the Congress 

passed a law – the Sci

entific and Advanced 

Technology Act, opening 

the NSFNet for commer

cial connections. The 

release of the Internet 

from government control 

was the result of that . 

Three years later, the 

National Science Founda

tion loosened regulations 

on the use of the institu

tional network. On that 

day, commercialization of 

the Internet has begun, 

which has continued up to 

now, leaving most of the 

Internet infrastructure in 

the hands of private own

ers.

1992
HARDWARE

Commodore launches the 

Amiga 500 +. The com

puter is seen primarily as 

a gaming machine, partic

ularly in Europe. This 

model has been criticized 

for its inability to run many 

popular games.
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And why is that? Because the physical machines operate on a specific soft

ware that allows the use of these same machines. Often an overlooked ele

ment in the description of the delivery model are the people supporting the 

whole system and providing direct services such as consulting, analysis, 

etc. Of course, the term ‘HR IT as a Service’ is perhaps not grateful, but it's 

a shorthand that defines the subject matter.
66

PaaS layer = APaaS +DaaS/SDaaS, that is:

Platform as a Service layer = Applications of the Platform as a Service + 

Software Development as a Service

PaaS layer are, primarily, services and software for the creation, develop

ment and sharing software. PaaS is located on the physical IaaS infrastruc

ture and equipped with comprehensive tools for developers.

SaaS layer = AaaS, that is:

Software as a Service = Everything as a Service

‘Everything’ means ‘everything  that  can  be accessed over  the  Internet’. 

SaaS layer can be still divided into the software and support services for 

the maintenance and sharing software on the Internet.

Automation and Management  layer  is a layer  which supports,  organizes 

and manages the service of  three basic layers.  The composition of  this 

layer, also referred to as a core layer, are among other things: measure

ments, payment, automation of operations, scaling, etc.

The whole scheme is included in IT as a Service bracket, which is syn

onymous with IT Resources as a Service. This bracket does not define the 

next layer. The bracket defines a new kind of IT organization implementing 

its action on the basis of the Cloud Computing business model, i.e. 1) ser

vice, 2) scalable, 3) flexible 4) automating and standardizing the operation, 

5) based on the model of payment for a specific consumption of resources 

at a given time (the same way as electricity or water).
67

All layers form a delivery model available on the market for business cus

tomers and individuals. We can enjoy the benefits of Cloud by sourcing dir

ectly from a provider,  but also through the ‘marketplace’ where you can 

choose, compare, evaluate, find interesting solutions. Cloud markets are 

dedicated to business and / or individual users. Examples of such markets 

will be mentioned again, later in the book. In addition to the markets and 

the suppliers themselves, re-sellers, or brokers, such as insurance agents 

(solutions offering more than one provider) do also deal with sales. Cloud 

services brokerage market  is  still  developing,  but  it  has very good pro

spects for growth. The complexity, the multiplicity, the diversity of offers and 

solutions require considerable guidance on the market. That is why brokers’ 

consultancy in this matter is crucial.  In the described scheme, the sales 

market is buckled under the name of the Marketplace as a Service.

1992.06.04
SOFTWARE

Microsoft Corporation 

launches Windows 3.1, 

the operating system, 

which runs on IBM and 

IBM-compatible PC. A 

retail price is $ 149. 

Microsoft created a pro

gram similar to the Macin

tosh operating system, for 

which Microsoft has been 

sued by Apple for the 

copyright infringement
66

.

1992-1993
HARDWARE

Crugnola F. and I. Riga

monti create a project of 

the first e-book reader, 

called Incipit, in the thesis 

framework at Politecnico 

di Milano.

1992
HARDWARE

Sony launches the Data 

Discman book reader.

→ 1993
WEB 2.0

The beginning of blogs.
67
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The last, but a very important and valuable element of the scheme, without 

which the Cloud would not make sense, is You. You are the most important 

link in the food chain Clouds, because You are the consumer. Clouds devel

opment depends on You. You as an individual user and to you, as a busi

ness user. Sometimes without even knowing, You are involved in the pro

cess of co-creation, or a modification to the service. The fact is that You 

may feel some discomfort knowing that every digital step of Yours leaves a 

digital footprint in the Cloud and it is meticulously collected along with other 

traces, in search for patterns, trends, on the basis of which solutions are 

created and perfected - they are aimed at facilitating our lives (but without 

exaggeration) and mostly at setting up businesses.

I wrote that You are as a Service because you are in the process (con

sciously or  not)  of  co-creation of  Cloud solutions.  What  is  more,  in  the 

model  of  Web 2.0  you  are  even the  creator,  the  author  of  the  content 

needed to business development; for example, Your activity on Facebook, 

Twitter, YouTube, and many other services more or less social. Your are as 

a Service who co-creates and co-organizes the Clouds. As long as You are 

connected to the Cloud.

WORLD ACRONYMS ‘AAS’

Initiated by IT specialists, the development of ‘aaS’ acronyms probably star

ted from the concept of Software as a Service. SaaS I wrote about factors 

emerging  earlier  on.  IT people  were  quite  frugal  in  the  development  of 

acronyms,  which  is  illustrated  in  the  basic  three-layer  database  in  the 

model of delivery, which is IaaS, PaaS and SaaS. But it, for some sector 

specialists, was far too much. The concept of IT as a Service, announcing 

the new IT organization is well understood in this context.

Well.  Specialists  for  themselves,  and  life  for  itself.  Fashion  for  a  Cloud 

opened a bag of acronyms that were supposed to attract both consumers 

and businesses. The most fertile, in this respect, is the SaaS layer, where 

more and more new acronyms that define old-new applications in Clouds 

release  are  towering.  Thanks  to  the  Cloud  everything  revives,  just  like 

painted grass on the arrival of General. Sometimes, it is a re-discovery of 

America, and another time, it is a quantum of the new value. Nevertheless, 

fashionable or not, it is important that the market and thus technologies and 

products continue to grow.

Bombarded with ‘aaS’ acronyms we should have an elementary knowledge 

of what is what and what it is for. I have attempted to undertake quite a 

risky mission and write down most of the acronyms that I know, along with 

their description and typology. I did not think that there are so many of them 

and that it will take me so much time. I just hope that my mission will turn 

helpful  in handling a cloud forest of acronyms and that you will be able to 

demonstrate your knowledge and competence freely during the talks with 

potential providers.

1993
INTERNET

CDDB starts: a database 

for applications searching 

audio CD information (the 

compact disc) on the Inter

net.

1993
SOFTWARE

Hutchison Paging starts: 

e-mail gateway that allows 

sending messages to 

pagers in the UK.

1993.19.01
BUSINESS

IBM announces a loss of $ 

4.97 million for the year 

1992. It was the largest 

loss in the history of the 

United States at that time.

1993.22.03
HARDWARE

Intel announces processor 

‘Pentium’. Engineers Fed

erico Faggin, Ted Hoff, 

Mazor and Matsatoshi 

San Sim (an engineer of 

the Japanese company 

Busicom), invented the 

world's first micropro

cessor at Intel (4004) in 

the year 1971. The new 

processor had exponen

tially increased speed and 

power for the PC, and 

allowed for the smooth 

integration of speech, 
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  AaaS
Applications as a Service = Anything as a Service = All as a 

Service = Everything as a Service = Internet as a Service = Software 

as a Service = Web as a Service = X as a Service (AaaS, EaaS, IaaS, 

SaaS, WaaS, XaaS, *aaS)

The basic layer of SaaS

Description: The offer provides access to the software. Users can log in 

from anywhere and have the full  access to their specific software in the 

Cloud.

Providers for business users: Salesforce, Microsoft

Providers for individual users: Google, Microsoft

Authentication as a Service

Layer: SaaS

Sub-Layer: Back Office

Description:  The process  of  improving secure  access  to  data  and tools 

according to the permissions granted to users.

Anything as a Service = X as a Service = Everything as a 

Service = Internet as a Service = Software as a Service = Web as a 

Service (AaaS, XaaS, EaaS, IaaS, SaaS, WaaS, *aaS)

The basic layer of SaaS

Description: Everything as a Service is a concept that involves the use of all 

elements of the software available over the Web. Everything as a Service is 

subordinate to the layers and reflects all of the applications and Cloud ser

vices available in the SaaS model.  SaaS can be compared to  the dish 

where the content in the form of AaaS is poured.

Providers associated with a AaaS: Google, Microsoft, Hewlett Packard.

Architecture as a Service

Organization of Services Space

Description: The service of dedicated IT architecture for the organization, 

which includes all the basic layers and creates a personalized multi-Cloud-

based service.

Analytics  as  a  Service  =  Query as  a  Service  =  Business 

Intelligence as a Service

Layer: SaaS

Sub-Layer: Middle Office

Description: Refreshed Business Intelligence service in Clouds release.

Providers: Amazon, Opera Solutions, eBay, LiquidHub

Aggregation as a Service

Layer: SaaS

Sub-Layer: Middle Office

Description: Aggregation as a Service may involve aggregation of services 

under one - or more than one - layer in the CC delivery model. Aggregation 

is not the same as the Service Architecture. While the architecture creates 

a coherent and complementary structure of the solutions, the aggregation 

music, writing features, 

photos, documents.

1993.08
HARDWARE

Apple announces Newton 

Message Pad - a com

pletely new product from 

Apple from many years. In 

this way, Apple has 

entered (or perhaps cre

ated) a whole new market: 

Personal Digital Assistants 

(PDAs). When Newton 

was launched, the PDA 

market was barely notice

able, but other companies 

had already worked on 

similar devices.

Newton had a variety of 

applications for individual 

organizations, such as 

address book, calendar, 

notes, and the possibility 

of communication: a fax 

and an e-mail. It contained 

a pen-interface that was 

used to write on the 

screen and could recog

nize handwriting. Unfortu

nately, the motor (of hand

writing) was developed by 

the subcontractor of the 

subcontractor, and was 

notoriously difficult to use. 

It was only in later models 

that Newton showed 

improved handwriting cap

abilities. The problem for 

Newton was, undoubtedly, 

extending for many years 

opinion  that it is a product 

for the poor.
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covers the addition of the following CC services elements  in order to meet 

the needs of the organization. Of course, under the aggregation favorable 

delivery conditions are possible for the recipient.

Accounting as a Service

Layer: SaaS

Sub-Layer: Middle Office

Description: an application for accounting management in the Cloud.

Auctions as a Service

Layer: SaaS

Sub-Layer: Middle Office

Description: an application to handle the auction in the Cloud.

Algorithms as a Service

Layer: PaaS

Sub-Layer: APaaS

Description: Solutions and guides with available algorithms for developers.

Advertising as a Service

Layer: SaaS

Sub-Layer: Middle Office

Description: This is dedicating Api or Api’s utility, such as Google Maps, 

enabling  reaching  the  customer  with  advertising  /  information.  The 

online and mobile advertising market is constantly and rapidly evolving  

together with the software that supports these activities. The subject is  

so  capacious  as  it  concerns  a  very  diverse  market,  with  increasing 

emphasis on the segmentation and tracking of  user’s  behavior in  the  

digital activity.

  AIaaS
Application Infrastructure as a Service 

Layer: IaaS

Sub-Layer: Haas

Description:  Some  analysts  consider  the  application  of  this  model  to 

provide a middleware application, including application servers, ESB (En

terprise Service Bus) and BPM (Business Process Management).

  APaaS
Application Platform as a Service

Layer: PaaS

Sub-Layer: APaaS

Description: a model to provide application servers with added flexible mul

ti-tenancy as a service.

  AVaaS
Anti Virus as a Service

Layer: SaaS

Sub-Layer: Middle Office

1993.27.08
HARDWARE

Compaq introduced Pres

ario: a computer designed 

to be user-friendly and 

cheap: $ 1,399. Presario 

held a monitor, a modem 

and software to access 

the online world, recently 

popularized by the Prodigy 

and America Online.

→ 1994
E-BUSINESS

Netscape browser starts 

its activity.

1994
E-BUSINESS

Amazon.com begins its 

activity.

1994
E-BUSINESS

Geocities begins: free web 

hosting services, now dis

mantled, founded as 

Beverly Hills Internet (BHI) 

by David Bohnetta and 

John Reznera.

1994
E-BUSINESS

Yahoo! starts. First as a 

directory of websites, 

79



Matt Mayevsky THE CLOUDS ECONOMY SYSTEM TIMELINE CLOUDS ECONOMY

Description: The anti-virus software, anti-spam, firewall for protection of the 

data on user’s devices. If you use the hardware and software in the Cloud, 

this service has a different dimension and will address specific, rather non-

standard, security to protect customer’s data. For standard Cloud services , 

antivirus protection is part of a  services package.

  BaaS
Business as a Service

Organization of Services Space

Description: This model is an extension of the idea of business process out

sourcing. In this model, the Baas provider, not only provides software solu

tions to its infrastructure, but they are also involved in co-management of 

client’s enterprise business processes in order to ensure the desired object

ives. Baas provides planning and modeling competence, technical designs, 

supplies, it offers an integrated set of transactional activities and coopera

tion.

Baas Model is still in its initial phase of development, but it is expected to 

be a major component of the CC with the forecast market potential of $ 113 

billion in 2014. The addition of business support and expertise to the hosted 

solution is the next logical step in the development of Clouds in the busi

ness market.68

Backup as a Service

Layer: IaaS

Sub-Layer: Haas

Description: Backup as a Service is a specific case of Storage as a Service 

service. This service provides an alternative to traditional backup. Over the 

years, IT offered only a backup copy of the data on tape or a disk, and then 

one had to move the backup data back to the device in case of failure asso

ciated with data loss. Backup as a Service offers the ability to do remote 

backup in the Cloud. Along with a reduction in the cost of online storage, 

the service is becoming more and more common.

Providers: Amazon S3, AT & T, Iron Mountain

Billing as a Service

Layer: SaaS

Sub-Layer: Back Office

Description: Baath includes features such as price management, product 

management, customer management, assessment, payment and invoicing. 

All of these features are available in the payment of ‘pay per usage of ser

vice’.

Banking as a Service

Organization of Services Space

Description: The concept of the Bank organization in the Cloud.

Bandwidth as a Service

Layer: IaaS

which soon transformed 

into the knowledge  portal 

offering various Internet 

services.

1994
E-BUSINESS

Match.com starts: Online 

Dating.

1994
E-BUSINESS

FedEx.com introduced, as 

the first transport com

pany, the online system to 

track sent parcels.

1994
E-BUSINESS

The beginning of the rapid 

development of commer

cialization, privatization 

and broad access in the 

direction of the modern 

Internet.

→ 1995
INTERNET / WEB 2.0

Wiki started: a web site 

that anyone can edit.
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Sub-Layer: Haas

Description: The continuity and network bandwidth management.

  BDaaS
Big Data as a Service 

Layer: IaaS

Sub-Layer: Haas

Description: This is a model of a service connected with handling a large 

amount of organization’s data. It is hard to talk about a specific offer, it is 

rather only an announcement due to the embryonic stage of development 

of this market. BDaaS is associated with all the layers of Cloud solutions 

delivery model or IaaS, PaaS and SaaS. However, despite the fact that the 

tools to handle the data evolve rapidly, there are still only few of them. Big 

Data support is much more difficult to implement than traditional solutions 

for a set of data. Another problem for organizations that want to improve 

their ability to use Big Data on their own is the fact that there is the short 

age of qualified and experienced in this subject engineers and program

mers.

  BIaaS
Business Intelligence as a Service = Analytics as a Service = 

Query as a Service

Layer: SaaS

Sub-Layer: Middle Office

Description: Also known as: Software as a Service Business Intelligence 

(SaaS BI). It is a model in which the use of tools hosted by the (the applica

tion) Business Intelligence provider is provided to the customer through a 

secure  Internet  connection.  Referred to  as 'on-demand BI’ or  ‘BI  Cloud 

Computing',  sold by manufacturers-paid or pay-as-you-go, instead of  the 

traditional software licensing model.

  BLaaS
Blog as a Service

Layer: SaaS

Sub-Layer: Front Office

Description: Cloud blogosphere.

  BPMaaS
Business Process Management as a Service

Layer: SaaS

Sub-Layer: Back Office

Description: A business processes management service in real time, in the 

Cloud. BPMaaS creates unique business processes designed for a specific 

purpose of bringing together many firms in the mutual supply. So far, such a 

solution has not been possible, or it has been too  capital-intensive and 

technologically complex. BPMaaS covers the full life cycle of business pro

cesses, with their conception, design implementation and optimization. A 

transfer of BPM to the Clouds enables companies to share BPM system 

and to fully participate in it permanently or temporarily.

1995
E-BUSINESS

Craigslist Starts: the cent

ralized network of online 

communities offering the 

free classified ads system.

1995
IDEA / CONCEPT / 

THOUGHT

Nicholas Negroponte uses 

the metaphor of ‘digital 

economy’ comparing pro

cessing bits to the move

ment of atoms. He dis

cussed the disadvantages 

of the traditional economy 

(for example mass pro

duction, materials, trans

port) and the advantages 

of the latter (e.g. growth, 

virtualization, globaliza

tion). In the new economy, 

the digital infrastructure 

and the communication 

network provide a global 

platform on which people 

and organizations come 

up with strategies, com

municate, collaborate and 

seek information.

1995
E-BUSINESS

AltaVista starts: the Inter

net search engine owned 

by Yahoo!

1995
SOFTWARE

Microsoft Windows 95 

starts.
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   BPOaaS
Business Process Outsourcing as a Service = Business Pro

cess as a Service 

Layer: SaaS

Sub-Layer: Back Office

Description: BPaaS represents a complex outsourcing process on a pay-

per-use principle and on the basis of non-CAPEX (labor costs rather than 

investments). According to Wikipedia, it is an application delivered as a ser

vice, used by staff to carry out business processes for a customer. This is a 

service that combines Business Process Outsourcing (BPO), with a model 

of Software as a Service (SaaS). The difference between BPaaS and BPO 

is that BPaaS focuses on key performance indicators (KPIs), while the typ

ical  BPO programs will  focus on the implementation of  daily operational 

tasks.  BPaaS provides  business  processes,  such  as  invoicing,  contract 

management, a payroll, HR, advertising, etc. as a service.

   CaaS
Communication as a Service (CaaS) = Communizations as a 

Service = Unified Communications as a Service (UCaaS)

Layer: SaaS

Sub-Layer: Back Office

Description: The management of hardware and software required to imple

ment Voice over IP, VPNs, PBX, instant messaging, video conferencing and 

Unified Communications for both stationary and mobile devices.

Providers: Verizon Business, CallTower, Cypress Communications.

Conversion as a Service

Layer: SaaS

Sub-Layer: Back Office

Description: Conversion as a Service allows customers to convert informa

tion into knowledge accumulated over the years and decades by the com

pany, based on the statistics of visits such as Internet service customers. It 

is  rather,  access to applications that support  this conversion, so we are 

dealing here with an element of the SaaS model.

Content  as  a  Service  =  Content  on Demand = Document 

Management as a Service

Layer: SaaS

Sub-Layer: Middle Office

Description:  The system associated with  ECM (Enterprise Content Man

agement)  is  to  provide  tools  for  cloud-based  organization’s  documents, 

contacts, and data that are related to the organizational processes of the 

client’s  company.  CaaS  is  used  for  managing  unstructured  enterprise 

information content (the multitude of document formats and different loca

tion). CaaS improves access to the content, eliminates bottlenecks, optim

izes the security with the maintenance of data integrity. In a simplified and 

accessible option, also for the individual user, CaaS offers hosted repositor

ies of content, including document workflow, versioning and control.

Providers for individual users: Google Documents.

→ 1996
E-BUSINESS

Jeff Skoll and Pierre 

Omidyar launch eBay. 

Service, initially launched 

as a currency exchange 

office, develops into the 

world's largest personal 

trading community.

1996
HARDWARE

Nokia launches its first 

smartphone Nokia 9000.

1996
BUSINESS

Apple Computer buys 

Steve Jobs’s NeXT for 

about $ 425 million in cash 

and Apple shares.

1996
HARDWARE

The market debut of the 

Palm Pilot.

1996
GAMES

Ultima Online (UO) starts: 

a graphical multiplayer 

online role-playing game 

(MMORPG).
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Composite as a Service

Organization of Services Space

Description: A comprehensive offer of cloud-based solutions.

Computing as a Service

Layer: IaaS

Sub-Layer: Haas

Description: This is the Cloud Computing in the (very)strict  sense. In this 

model, the provider offers Data Processing as a service in the option; access 

to the resources necessary to perform a specific task, or in the option of inde

pendent realization of a computing task commissioned by the client. The dif

ference between Cloud Computing,  in a broad sense,  and Processing of 

Data as a Service is that CC is a term encapsulating the whole concept of the 

Cloud service model, the principles of their organization and delivery. Thus, it 

also includes, in its collection, the CaaS, so the Data Processing as a Service 

is an element of the delivery in the Clouds system.

Collaboration as a Service

Layer: SaaS

Sub-Layer: Back Office

Description: Collaboration as a Service to both the service and the concept 

of Cloud-based collaboration. Users can enjoy the environment (hardware 

and software) where they can effectively create, develop, use communica

tion tools and work together.

Cells as a Service

Concept Space

Description: The HP prototype of the virtualized management system, intel

ligent and automated IT infrastructure clouds, which could support the most 

demanding applications and services.

Provider: HP

Compliance as a Service

Layer: IaaS

Sub-Layer: Haas

Description: A service of system compatibility for Cloud solutions with an 

existing  IT infrastructure.  Client’s  IT infrastructure  needs  to  be  adjusted 

before the migration to the Cloud.

Crimeware69 as a Service

Layer: SaaS

Sub-Layer: Anti Office

Description: Hosted services helping to attack computer systems.

   CRMaaS
Customer Relationships Management as a Service

Layer: SaaS

Sub-Layer: Middle Office

Description: An application of CRM offered in a SaaS model.

1996
INTERNET

The beginning of the Inter

net Archive: temporarily 

cached versions of Web 

pages.

1996
INTERNET

Hotmail Starts: a free 

Internet e-mail service.

1996
E-BUSINESS

Ticketmaster starts: sales 

and distribution of tickets 

online.

1996
E-BUSINESS

Shopzilla starts: the price 

comparison.

→ 1997
CLOUD COMPUTING / 

THOUGHT

The term ‘Cloud Comput

ing’ is first used by a pro

fessor of information sys

tems Ramnath Chellappa, 

who defined CC as a new 

"computing paradigm 

where the boundaries of 

computing will be determ

ined by economic 
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   DaaS
Desktop as a Service

Layer: SaaS

Sub-Layer: Front Office

Description: Desktop as a Service is a new paradigm for desktop applica

tions.  We are used to  applications  such as Microsoft  Office or  CRM or 

accounting applications, installed and run on your local computer. From our 

perspective,  this  method is  convenient,  however,  for  a  particular  period 

only. It is convenient until we need mobile solutions, until we mind memory 

and disk load on our computer, and until we care about software updates 

and a relatively high fee for a license to use the application. In DaaS, solu

tion  where  we use the  virtual  desktop,  we do not  have  to  worry  about 

update and used space on our equipment. The solution is lightweight, easy, 

convenient  and does not change our  preferences and habits  connected 

with our past use of favorite applications. In summary, Desktop as a Ser

vice, provides us with a desktop-based application streaming and virtualiza

tion technology,  the principles of  standardization,  pay-per-use,  self-man

agement and security.

Providers: ThriveNetworks Desktop Management, VMware Virtual Desktop, 

Citrix XenDesktop
70

Development as a Service = Platform as a Service

Database as a Service

Layer: IaaS

Sub-Layer: Haas

Description: This type of service is already widespread. All major database 

platforms  are  now  available  in  the  Cloud.  DaaS  solutions  provide  full 

access to the logic of databases, tables, views, programming and function

ality of  user’s  interface.  DaaS provides  a highly secure,  highly scalable 

solutions for complex database needs.

Providers for business users: Amazon Database (Amazon RDS), Windows 

Azure SQL, Salesforce in Database.com

Datacenter as a Service

Layer: IaaS

Sub-Layer: Haas

Description: The offer of this service means access to a full IT infrastructure 

for the customer. In other words, it is a rental Data Center by the company.

Data as a Service = Information as a Service

Layer: SaaS

Sub-Layer: Front Office / Back Office

Description: Access Services to aggregated data through the website (for 

example, stock exchange).

Device as a Service

Layer: SaaS

Sub-Layer: Front Office

rationale rather than tech

nical limits alone."
70

1997
E-BUSINESS

The beginning of Netflix: 

an American corporation 

that offers a streaming 

video on demand via the 

Internet and a video rental 

website in the lump-sum 

payments.

1997
E-BUSINESS

GoDaddy starts: the Inter

net domain registrar and 

web hosting.

1997
E-BUSINESS

About.com is launched: 

the online source of 

information and advice. 

The website is available in 

English and is aimed 

primarily at users in North 

America. About.com is the 

owner of The New York 

Times Company.

1997
E-BUSINESS

The first online bookstore 

zon.com goes on the 

stock exchange. In the 
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Description: A service relates to devices, the so-called consumer electron

ics, and treats the device as a part of the service. An example would be an 

e-reader Kindle as part added and complementary services related to pur

chasing and reading content.71

Provider: Amazon.com

   DMaaS
Document Management as a Service = Content as a Service 

= Content on Demand

Data Mining as a Service = Data Warehousing as a Service

Layer: SaaS

Sub-Layer: Back Office

Description: This service can be described as semi-automatic exploration 

of  vast amounts of  data to identify useful patterns that can help in the 

development  of  research  or  business.  Data  Mining  uses  algorithms,  a 

statistical analysis and artificial intelligence to determine the precise pat

terns. Embracing the huge amount of data and search for patterns among 

them, would be very labor-intensive and time consuming for people who 

would have to complete this task. Data Mining is somewhat related to the 

concept of Big Data, and hence it is related to the challenges in this area, 

especially  the  results  page  area,  which  is  the  analysis  of  the  data 

provided.

   DQAS
Data Quality as a Service

Layer: SaaS

Sub-Layer: Back Office

Description: The service of cleaning, matching and data standardization.

Providers: Pivotal IT.

   DWaaS
Data Warehousing as a Service = Data Mining as a Service

   EaaS
Expertise as a Service

Layer: IaaS

Sub-Layer: Haas

Description: A service model which goes beyond the standard access to the 

IT environment  (hardware-software).  In  this  case,  the  range focuses on 

access to knowledge and experience of the people who create and manage 

the Clouds infrastructure. EaaS provides the necessary expertise (IT ser

vices, information, measurements, sets of skills and counseling) which is 

available as needed, on demand.

Enterprise as a Service = OaaS

Organization of Services Space

Description: The company as a Service is an advanced model of  Cloud 

Computing  services  including  software,  infrastructure  and  platform  with 

same year, in May 

Amazon.com goes on the 

stock exchange too. The 

day before the IPO, 

Barnes & Noble, sued 

Amazon for alleged false 

advertising "world's largest 

bookstore”. Despite this 

incident, Amazon shares 

gain 30% above its open

ing price.

1997.03.05
ARTIFICIAL 

INTELLIGENCE

Deep Blue supercomputer 

by IBM wins with Gary 

Kasparov and becomes 

the best chess player in 

the world. Gary Kasparov 

defeated Deep Blue in the 

first game of what many 

considered a test of man's 

confrontation with artificial 

intelligence. The world's 

best chess player, Kas

parov said that if he lost to 

Deep Blue, he   would 

spend $ 1.1 million on an 

IBM supercomputer, and 

added that the computer 

would never exceed the 

human capacity to play 

chess. After losing the 

sixth and last Gem match, 

Kasparov accused IBM of 

building a machine whose 

main goal was to beat it. 

Observers said that Kas

parov was frustrated and 

unconventional at Deep 

Blue chess moves.
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business process management functions and management layers of ser

vices. EaaS offers comprehensive business process management with the 

use of Cloud-based solutions that help businesses to complete control over 

their processes. EaaS is designed primarily to drive business organization 

and  management  and  relates  to  company’s  management  process.es 

Thanks to access options and CC flexibility, partner organizations can also 

work with a major client in the Cloud by Cloud involvement in business pro

cesses.

Email as A Service

Layer: SaaS

Sub-Layer: Front Office

Description: The service covers all  aspects of  the email communications 

service,  or  access  to  Cloud-based email  application,  email  storage,  the 

authorization to management of own email panel.

Education as a Service

Space of the Concept

Description: This service is designed for schools and educational  institu

tions, it is related to Cloud management, organization and implementation 

of the study in the use of Cloud-based solutions. The service is in its initial 

development  stage  and  can  affect  various  aspects  of  education,  from 

access  to  e-learning  platforms,  the  full  range  of  tools  and  educational 

organizations  in  the  Cloud.  The  subject  is  very  promising  and  hopeful, 

especially when it  comes to connecting educational  units in the interna

tional education Cloud spaces.

Encryption as a Service

Layer: SaaS

Sub-Layer: Back Office

Description: Encryption as a Service applies encryption of data stored in 

the Cloud.

Everything as a Service = Applications as a Service = Any

thing as a Service = All as a Service = Internet as a Service = Software 

as a Service = Web as a Service = X as a Service (AaaS, EaaS, IaaS, 

SaaS, WaaS, XaaS, *aaS)

Ethernet as a Service

Layer: IaaS

Sub-Layer: Haas

Description:  The  service  of  lending  high-bandwidth  fiber-optic  media  in 

order to implement Ethernet services across a common broadband infra

structure.

Environments as a Service

Organization of Services Space

Description: In the early stage of development of clouds, IT organizations, 

asking the question: what else could be a part of Cloud services, respon

1997.02.09
ARTIFICIAL 

INTELLIGENCE

IBM announces the suc

cessor to Deep Blue 

supercomputer that 

defeated chess champion 

Gary Kasparov. RS/6000 

SP supercomputer Deep 

Blue is about 58% faster 

than its predecessor, 

thanks to the new and 

improved microprocessor 

software. Kasparov hasn’t 

commented on this event.

1997
E-BUSINESS

E Ink Corporation is 

formed (co-founded by 

Joseph Jacobson), whose 

technology is then used to 

develop products such as 

the Sony Reader, Barnes 

& Noble Nook, and 

Amazon Kindle.

→ 1998
CLOUD COMPUTING / 

CONCEPT

Ian Foster and Carl Kes

selman publish the book, 

"The Grid: Blueprint for a 

New Computing Infra

structure". They include 

there the analogy of CC to 

an electricity grid where 

Clouds users can connect 

to the network and use it 

as the public electricity 

grid. "The Grid .." de

scribes how computer net

works can work together 
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ded with an offer of Environments as a Service, which would be SaaS’s 

complementary hosting. With time, Environments as a Service turned into a 

base layer of cloud services up to the current form of IaaS.

Economy as a Service

Concept Space

Description: Economy as a Service concept is more than a service. This 

term refers to technological, social and economic development based on 

the concept of CC. Economy as a service goes well beyond the scope of 

the CC and refers to the attempt to define a new economic order based on 

the Cloud model.

   EMaaS
Enterprise Mobility as a Service = Mobility as a Service

Organization of Services Space

Description: The Cloud service, which connects to the existing elements of 

the organizational system, giving you instant access to all web and mobile 

devices without the creation of new applications.

   ERPaaS
Enterprise Resource Planning as a Service

Layer: SaaS

Sub-Layer: Middle Office

Description: An application of ERP in the cloud model.

   FaaS
Failure as a Service

Layer: IaaS

Sub-Layer: Haas

Description: Identification of the Defect as a Service is a new type of Cloud 

associated with the location of errors in the software, performed on a large 

scale. FaaS is often compared to a fire drill. This means that prior to the 

occurrence of unexpected accident scenarios, the FaaS may, from time to 

time, perform in order to search for potential failures and their preventive 

neutralization.

Frameworks as a Service = Platform as a Service

Finance as a Service

Organization of Services Space

Description: This case can be treated in two ways. First, as a concept, e.g. 

Banking as a Service. Second, as an offer  range connected with particular 

applications for financial sector (case: Accounting as a Service).

   GaaS
Gaming as a Service

Layer: PaaS / SaaS

Sub-Layer: Development of Software as a Service / Front Office

Description: Games as a Service is a very interesting solution for game 

and accomplish tasks that 

require high computing 

power.

1998
INTERNET

The introduction of the 

Data Protection Act in the 

UK. The law describes the 

legal obligations of all 

organizations in the UK in 

the use of data. The Act 

covers such areas as data 

collection, storage and the 

exchange of data. The law 

itself is "supervised" by the 

Information Commission

ers Office (ICO). The Data 

Protection Act regulates 

both electronic and paper 

storage.

1998
E-BUSINESS

Yahoo! Groups starts: the 

site of online communities 

equipped with the tools of 

Internet communication, 

which is a combination of 

e-mail lists and online for

ums, available as Yahoo! 

Clubs.

1998
E-BUSINESS

PayPal begins: the pay

ment system and transfers 

of capital earned on the 

internet.
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developers. In total, this is a range of categories of PaaS but addressed to 

specific industry developers. GaaA also offers access to applications and 

games in the SaaS platform for the end user.

Grid as a Service

Layer: IaaS

Sub-Layer: Haas

Description: This is a separate service in the Cloud infrastructure dedicated 

to business customers. Grid Computing is not a solution in the Clouds in 

the  broad  sense,  which  was  already  mentioned  in  the  first  chapter. 

However, the hybrid Grid Computing and Cloud Computing can give more 

interesting and more flexible solutions, eliminating some of the drawbacks 

of the Grid Computing, while providing greater security and less risk than 

the classic CC. However,  the concept called Smart Grid as a Service, is in 

its early stage of development.

Globalization as a Service

Concept Space

Description: The concept of  defining a global expansion of  the company 

through the implementation and use of Cloud-based solutions.

Governance as a Service = Management as a Service

   HaaS
Hardware as a Service

Layer: IaaS

Sub-Layer: Haas

Description: (IT) Equipment as a Service to offer access to virtual IT equip

ment in a Cloud delivery model.

Providers: i-manage (Omaha, NE), MSP On Demand

Healthcare as a Service

Concept Space

Description:  Although the concept  of  comparing  Health  Care to  ‘stream’ 

supply of electricity or the software is not common, in the age of digitalizing 

and technologization of our lives the industry is at the gates of the great 

change as well. If we treat the healthcare system as access to information 

and diagnostic tools in the Cloud, we can easily imagine the potential that 

lies in this area.

Hacking as a Service

Layer: SaaS

Sub-Layer: Anti Office

Description: I do not recommend.

   HRITaaS
Human Resources IT as a Service = Human Capital Manage

ment as a Service

Layer: IaaS

1998.05
HARDWARE

The introduction of the 

Apple iMac series (all-in-

one). This series became 

a key element of the con

sumer Apple computers 

offer since its introduction 

in 1998, and developed in 

four different forms. The 

first form of the iMac G3: 

the egg-CRT monitor, 

shielded with the transpar

ent plastic. The second 

form was the iMac G4, in 

the shape of a hemispher

ical base containing all the 

main components and an 

LCD monitor, with a freely 

moving arm attached to 

the top of the base. The 

iMac G5 and the Intel 

iMac, in turn, have all the 

components hidden 

behind the display, creat

ing a unified structure. 

iMac enjoyed a consider

able reputation among 

professionals and clients.

1998.25.06
SOFTWARE

Microsoft introduces 

Windows 98.

1998.04.09
E-BUSINESS

Larry Page and Sergey 

Brin (Stanford University) 

launch Google.
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Sub-Layer: Haas

Description: The fundamental cloud service, in addition to IaaS, PaaS and 

SaaS, however, often ignored. HRITaaS concerns cloud ‘renting’ of IT staff 

for specific tasks and / or to serve business customers.

   IaaS
Infrastructure  as  a  Service  =  Hardware  as  a  Service  + 

Human Resources IT as a Service

Identity as a Service

Layer: SaaS

Sub-Layer: Back Office

Description:  This  offer  applies to  remote identity management,  including 

administration and verification of identity. Service is essential for the finan

cial industry, medical, telecommunications and public sector. These are not, 

of course, all industries that benefit from IaaS, but they are most important 

ones. Identity as a Service may include data storage, recording features, 

logging, authentication, user account management.

Providers for business users: IBM, BT Global Services, Verizon Business

Information as a Service = Data as a Service

Integration as a Service

Layer: SaaS

Sub-Layer: Back Office

Description: offers opportunities for integrating SaaS applications.

Insight as a Service

Layer: SaaS

Sub-Layer: Back Office

Description: Mix Analysis as a Service and Data as Services provided in the 

form of specialized SaaS applications to handle Big Data.

Internet as a Service = Applications as a Service = Anything 

as a Service = All as a Service = Everything as a Service = Software as 

a Service = Web as a Service = X as a Service (AaaS,  EaaS, IaaS, 

SaaS, WaaS, XaaS, *aaS)

   ITaaS
IT as a Service = Resources as a Service

Organization of Services Space

Description: The IT organization's business model is based on the concept 

of Cloud Computing. A service-oriented model, flexible, cost-effective and 

flexible  commercially.  ITaaS  changes  the  paradigm  of  the  traditional  IT 

organization  into  an  organization  offering  access  to  the  company’s  IT 

resources as a service on the basis of streaming download (as water or 

electricity).  The user  starts  the flow of  services,  when they want  it  and 

stream scales up or down depending on the needs.

1998
THOUGHT

A futurist, Patrick Dixon 

published a book "Future

wise" about global trends, 

with more than 500 

expectations for the future. 

"Futurewise" divides the 

future trends on six dimen

sions:

• Speed- new opportunities 

for dynamic not avoiding 

risk leaders ,

• City - the dominant role of 

cities in the world,

• Tribal - culture based on 

the teams and brands,

• Universalism - globaliza

tion at the expense of 

local identity, the risk of 

international tensions, 

and the impact of the 

digital age,

• Radicalism - the creation 

of one of activism and 

death of the left-wing and 

right-wing division,

• Ethics - the human pas

sions that are personal 

and spiritual values are 

the glue of our common 

future.

→ 1999

API / CLOUD 

COMPUTING

Salesforce.com provides 

the CRM business applic

ation through the website. 

The beginning of the SaaS 

era.
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   iPaaS
Information Platform as a Service

Layer: PaaS

Sub-Layer: Information Platform as a Service

Description: iPaaS is a Cloud service package that allows the execution, 

development,  and  management  of  applications  associated  with  the  flow 

and management of information flows in the Cloud business processes in 

single or in multiple organizations at the same time.

   JaaS
Java as a Service

Layer: PaaS

Sub-Layer: Application Platform as a Service

Description: The offer to share programming environment in Java language 

for developers.

   KaaS
Knowledge as a Service

Layer: IaaS

Sub-Layer: Haas

Description: The offer covers all aspects of the advice, expertise, experi

ence and knowledge that can be delivered as a service to the customer. 

Knowledge as a Service includes: Expertise as a Service, Analytics as a 

Service, Business as a Service, Human Resources IT as a Service.

   LaaS
Location as a Service

Layer: SaaS

Sub-Layer: Back Office

Description:  Applications  related  to  the  location  of  the  content,  data, 

devices, and Internet and mobile users.

‘Landscape’ as a Service

Organization of Services Space

Description: The offer is addressed rather to large organizations that own 

and operate on complex and sophisticated  IT system environment.  The 

point is that these complex, diverse ‘landscape’ is simplified to one, clear 

and easy to use ‘landscape’ with the use of Claoud-based solutions

Logging as a Service

Layer: SaaS

Sub-Layer: Back Office

Description: The application which manages the client’s users login system.

   MaaS
Marketplace as a Service

Selling Space

Description: Cloud-services sales model including aspects such as:

• Self-directories as a response to increasing customer demand for access 

1999
E-BUSINESS

The launching of (not ex

isting anymore) Napster, 

the first program of provid

ing peer-to-peer files . In 

less than a decade, the 

idea of a student Tim 

Berners-Lee, of MP3 

download for free spread 

around the world changing 

and creating a standard 

for the use of Internet re

sources. At night, students 

from the U.S., using their 

high-speed, exchanged 

millions of music files. 

iTunes and Bit Torrent be

came Napster heirs.

1999
E-BUSINESS

RSS starts: the first ver

sion of web formats used 

to publish frequently 

updated content.

1999
E-BUSINESS

Monster.com is launched: 

a job resources web ser

vice.

1999
E-BUSINESS

SourceForge is launched: 

the Internet source code 

repository. It acts as a 

centralized location for 

software developers to 
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to aggregated, integrated and defragmentation / modular services.

• Self-service  system  for  completing  Cloud  offer  from  components 

provided by Clouds suppliers.

• Marketplaces, as an extension of the sales process, offering great oppor

tunities to introduce new products and ‘combined’ sales (cross-selling).

• Flexible and adaptable to the needs and expectations of customers bid

ding system based on automation, modularization, segmentation of ser

vices and access to ratings and customer feedback.

Providers: Parallels Marketplace, FlexiMart

Malware as a Service

Layer: SaaS

Sub-Layer: Anti Office

Description: Each SaaS solution that has been spoiled by malware.

Municipality as a Service

Concept Space

Description: The concept, at an early stage of development, that offers tools 

to manage local administrative units of local governments and to citizens’ 

participation in the development and promotion of the community.

Monitoring as a Service

Layer: SaaS

Sub-Layer: Back Office

Description:  Monitoring  as  a  Service  is  offered  at  an  early  stage  of  

development.  Perhaps,  the  lack  of  awareness among business  users 

and individuals about the benefits of monitoring lingers. Monitoring tools  

provide direct information about the status and the location of your soft 

ware.

Mashups72 as a Service

Layer: SaaS

Sub-Layer: Front Office

Description:  The offer  of  composing applications  from other  applications 

available to the public from various sources.

Middleware as a Service

Layer: IaaS

Sub-Layer: Haas

Description: Middleware in the Cloud.

Media as a Service

Layer: SaaS

Sub-Layer: Front Office

Description: A hosted access offer to audio and video web services.

Marketing as a Service

Layer: SaaS

Sub-Layer: Back Office

control and manage open 

source software develop

ment.

1999
THOUGHT

Ray Kurzweil, in his book 

"Age of Spiritual Ma

chines," predicts the de

velopment of artificial intel

ligence and its impact on 

human consciousness. 

According to Kurzweil, a 

machine with human-like 

intelligence will be avail

able in low-cost computing 

devices in the next few 

decades. It will revolution

ize most aspects of our 

lives, leading to the fact 

that, in the end, people 

and intelligent machines 

will be the same.

1999
GRID COMPUTING

SETI@home was 

launched: the Internet vo

lunteer project data. Its 

purpose is to analyze ra

dio signals for signs of ex

traterrestrial intelligence.

1999
INTERNET

Light psychosis related to 

the Millennium Bug took 

place in almost all industri

alized countries. It was 

about the repair of most of 
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Description: The application to manage all or selected marketing business 

processes.

Management as a Service = Governance as a Service

Layer: SaaS

Sub-Layer: Back Office

Description: The cloud-based leased resource management by the user, 

including  the  functions  of  data  protection,  privacy  policy,  authentication, 

data recovery, billing, provisioning, capacity planning, monitoring and man

agement systems.

Migration as a Service

Organization of Services Space

Description: The migration of  business processes or the entire organiza

tional structure of the client to cloud environment. 

Mobility  as  a  Service  =  Enterprise  Mobility  as  a  Service 

(EMaaS)

Music as a Service

Layer: SaaS

Sub-Layer: Front Office

Offer: Applications enabling creating, sharing, publishing, storage, remote 

access and management of music in the Cloud.

Manufacturing as a Service

Concept Space

Description: The concept of remote, automated production management in 

the Cloud.

Messaging as a Service

Layer: SaaS

Sub-Layer: Front Office

Description: Access to instant messaging in SaaS.

Measurements as a service

Layer: SaaS

Sub-Layer: Back Office

Description: All kinds of tools for measuring the current status of the use of 

cloud resources.

   MS
Managed Services

Layer: SaaS

Sub-Layer: Back Office

Description: This is probably the oldest iteration of cloud solutions. In this 

scenario,  the provider  of  Cloud Computing operates  applications,  rather 

than end-users (anti-spam services, application monitoring services).

the errors found in pro

grams that were associ

ated with the calculation of 

dates and codes (99 is of

ten the end of the registra

tion or the file). It was be

lieved that most of the 

computers and the Inter

net would fail due to the 

Millennium error. The pos

itive side effect of the Mil

lennium Bug was a gener

al modernization of pro

grams and hardware in 

companies and NGOs.

1999 
THOUGHT

James Gleick published a 

book, "Faster: The Accel

eration of Just About 

Everything" where he de

scribes the changes asso

ciated with the dynamics 

of the development of new 

technology in the modern 

world. According to Gleick, 

the main feature of the 

present time is the 'Accel

eration'. 'Acceleration' of 

life, business, new techno

logies - of everything.

1999 
INTERNET

Internet2/Abilene Network 

is formed- the U.S. net

working consortium for re

search and education of 

community, industry and 

government.
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   NaaS
Network as a Service = Networking as a Service

Layer: IaaS

Sub-Layer: Haas

Description: An offer for telecom operators to provide network communica

tions, billing and intelligent features as services to consumers.

   OaaS
OaaS = Enterprise as a Service

Organization of Services Space

Description:  The  model  includes  a  whole  set  of  services  which 

‘cloudy’/overcast the organization, going from the top: Organization as a 

Service for Optimization as a Service to Operations as a Service. This mod

el is a complementary and multi-step migration of organizations to Clouds.

   OPaaS
Open Platform as a Service

Layer: PaaS

Sub-Layer: Open Platform as a Service

Description: PaaS as open source.73

   PaaS
Platform as a Service = Development as a Service

Products as a Service = Selling Products as a Service

   QaaS
Query as  a  Service  =  Analytics  as  a  Service  =  Business 

Intelligence as a Service

Quality as a Service = Testing as a Service = Test Environ

ment as a Service = Software Testing as a Service

   RaaS
Replication as a Service

Layer: SaaS

Sub-Layer: Haas

Description: Replication of data in order to increase the safety and security 

of their behavior, in the case of loss.

Recovery as a Service

Layer: SaaS

Sub-Layer: Haas

Description: All possible solutions for data storage security, including their 

replication.

Resources as a Service = IT as a Service

1999.01
WEB 2.0

Darcy DiNucci, in the art

icle, "Fragmented Future," 

was the first to use the 

term "Web 2.0".

→ THE 00’ 

Hosting development

• The development of 

Cloud Computing

• The birth of outsourcing 

IT infrastructure

• Focus on cost reduction 

and the core business

• Creating more and more 

data centers

• The increase in virtualiza

tion

→ 2000
E-BUSINESS

The crack of speculative 

dot-com bubble.

2000
GRID COMPUTING

The first conference on 

Grid Computing takes 

place. Venue: Bangalore 

(India), the organizer of 

the IEEE.
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Research as a Service

Concept Space

Description: A prospective concept of the implementation of selected as

pects, or participation in research in collaboration with corporations, aca

demic institutions and government administration in the Cloud.

Restore as a Service

Layer: SaaS

Sub-Layer: Haas

Description: A standard element of the service related to restoring of the 

archival version of the system in case of emergency or other needs.

Robot as a Service

Concept Space

Description: The term used by Intel in the report, which describes the ser

vice-oriented computing services for robotics.

   SaaS
Software as a Service = Applications as a Service = Any

thing as a Service = All as a Service = Everything as a Service = Inter

net as a Service = Web as a Service = X as a Service (AaaS, EaaS, 

IaaS, SaaS, WaaS, XaaS, *aaS)

Storage as a Service

Layer: IaaS

Sub-Layer: Haas

Description: With the possible reduction in costs in the Cloud model, stor

age services, which stores even more data, are available for some time at 

an affordable price. This market is growing very fast, if not most rapidly of 

all the Cloud services.

Providers: Amazon S3, Windows Azure Storage

Search as a Service

Layer: SaaS

Sub-Layer: Front Office

Description: The data searching internal (data organization) and external 

(Internet resources). Service with a high growth potential in the context of 

the development of the concept of semantic search, based on the ‘‘under

standing’ an asked  question by the search system.

Security as a Service

Layer: SaaS

Sub-Layer: Back Office

Description: An outsourcing model of security management, most often car

ried out by providing applications such as anti-virus software provided in 

the Cloud.

   SC
Service Commerce

2000.17.02 
SOFTWARE

Microsoft launches Win

dows 2000. The operating 

system built on Microsoft 

NT technology was recog

nized as a more reliable 

and stable than Windows 

98, chosen mostly by home 

computer users. Windows 

2000 was quickly imple

mented by companies 

around the world.

2000
API / WEB 2.0

Blogger starts: a blog pub

lishing service for a single 

user or the group of users. 

Blogger was created by 

Pyra Labs, then sold to 

Google in 2003. Blogs are 

hosted by Google on blog

spot.com.

2000
WEB 2.0

Geocaching.com starts: 

outdoor sporting activities 

supported by the Internet 

service online can be con

sidered one of the earliest 

forms of geosocial on the 

Internet.

2000
WEB 2.0

DeviantArt starts: online 

community presenting vari

ous forms of art handicraft.
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Layer: SaaS

Sub-Layer: Back Office

Description: A mix of SaaS and managed services in the form of hub ser

vices,  to  interact  with  the  end  user.  Sample  features  include:  tracking 

expenses, travel order, and even virtual assistant services.

   SDaaS
Software Development as a Service = Development as a Ser

vice

Layer: PaaS

Sub-Layer: Development of Software as a Service

Description: The service associated with participation, or total absorption of 

client’s software development process.

   SMaaS
Social Media as a Service

Layer: SaaS

Sub-Layer: Front Office

Description: Tools for creating your own business communities (or private 

ones) and management of multimedia content.

   SPaaS
Selling Products as a Service = Products as a Service

Selling Space

Description: The agency service for Cloud solution providers as a function 

of the Cloud Broker.

   TaaS
Testing as a Service = Test Environment as a Service = Soft

ware Testing as a Service = Quality as a Service

Layer: IaaS

Sub-Layer: Haas

Description: The service of testing or sharing the environment (hardware, 

software) for testing the client’s equipment and / or software. In a broader 

sense, this service includes the testing of entire business processes of or

ganizations based on the use of IT solutions. Frequently the testing process 

is done automatically by the software, but it can also involve direct testing 

by employees. An additional element of this service is testing advisory.

Providers for business users: HP

Timing as a Service

Concept Space

Description: The concept, which draws attention to an important factor of 

the time provided in the CC model services. Among other things: the time of 

the service, time as a gauge of used resources, time as an indicator of the 

effective software operation.

Trust as a Service

Organization of Services Space

2000
WEB 2.0

TripAdvisor is launched: 

tourism web service help

ing customers in gathering 

travel information, allowing 

the publication of reviews 

and travel, providing the 

use of interactive travel 

forums.

2000
WEB 2.0

Stephen King offers his 

book "Riding the Bullet" in 

a digital file, just read on 

your computer.

→ 2001
CLOUD COMPUTING

SIIA - the first known use of 

the term SaaS: the Soft

ware & Information Industry 

Association's report uses 

the acronym SaaS and 

equates it to the Application 

Service Provider (ASP).

2001
INTERNET

Wikipedia starts.

2001
INTERNET

StumbleUpon starts: the 

search engine created by 
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Description: Trust as a service is an extension of  Security as a Service 

model. Trust as a Service includes all the elements related to the protection 

and  data  security,  authentication,  registration,  login,  etc..  in  order  to 

increase the reliability of business processes both inside and outside the 

organization. Trust is a key element of the contact between the provider 

and the recipient, but also for the inclusion of providers to the cloud-based 

organization business processes.

   UaaS
Utility as a Service

Organization of Services Space

Description: The concept of a Cloud-based formulator to the user in real 

and measurable utility, based on its current needs. The forecast of needs is 

so unnecessary that you may at any time scale its services in three dimen

sions, depending on changing needs.

   UCaaS
Unified Communications as a Service = Communication as a 

Service = Communizations as a Service

   UIaaS
UI as a Service = User Interface as a Service

Layer: PaaS

Sub-Layer: Development of Software as a Service

Description: The rich UI development environment.

   VaaS
Video as a Service

Layer: SaaS

Sub-Layer: Back Office

Description: Videoconferencing end-to-end solutions which allows users to 

easily meet face-to-face with geographically dispersed colleagues, partners 

and clients.

Voice as a Service

Layer: SaaS

Sub-Layer: Back Office

Description: voice communications solutions for consumers and business.

   WaaS
Web as a Service = Applications as a Service = Anything as 

a Service = All as a Service = Everything as a Service = Internet as a 

Service = Software as a Service = X as a Service (AaaS, EaaS, IaaS, 

SaaS, WaaS, XaaS, *aaS)

Workplace as a Service

Layer: SaaS

Sub-Layer: Virtual Office

Description: Full Cloud work infrastructure for the employee, a group of 

the discovery of the pos

sibility of using collabora

tion and web content filter

ing commands (recom

mendation) of the content 

to users (based on prior 

user activity).

2001
THOUGHT

In the book "Physics of the 

Future: How Science Will 

Shape Human Destiny 

and Our Daily Lives by the 

Year 2100" Michio Kaku 

predicts that glasses and 

contact lenses will be con

nected to the Internet with 

the use of technology sim

ilar to virtual retinal dis

plays (a virtual retinal dis

play – VRD).

2001
E-BUSINESS

PartyPkoer.com starts: an 

online service to play 

online poker.

2001.17.10
HARDWARE

In the Cupertino (Califor

nia), Apple Computer 

unveils a new music 

device - iPod – the digital 

music player which can 

store 1000 songs on your 

hard drive. The device 

made of stainless steel, 

priced at $ 399, had a 

5GB hard drive, and the 

96



CHAPTER II.  MULTIDIMENSIONAL ARCHITECTURE OF CLOUDS│FAUNA OF ACRONYMS TIMELINE CLOUDS ECONOMY

employees, or an entire organization. Access to the necessary tools and 

solutions  for  organizing  work.  It  is  a  perspective  and  target  operating 

model, independent of the physical attribute of the localization of the or

ganization.

Website as a Service

Layer: SaaS

Sub-Layer: Middle Office

Description: Offers a website that uses Cloud capabilities and solutions for 

both the site owner and its users.

   WCS
Web-based Cloud Services

Layer: SaaS

Sub-Layer: Middle Office

Description: These services allow the use of some functions of a website, 

rather than a fully developed application. For example, it may include an 

API for Google Maps.

   XaaS
X as a Service = Applications as a Service = Anything as a 

Service = All as a Service = Everything as a Service = Internet as a 

Service = Software as a Service = Web as a Service (AaaS, EaaS, IaaS, 

SaaS, WaaS, XaaS, *aaS)

   YaaS
You as a Service

Your Activity Cloud Space

Description:  Conscious  or  unconscious  participation  in  the  creation  and 

development of cloud-based services.

Provider: You

You can ask the question about the meaning of  such a large number of 

‘aaS’  acronyms.  Are  they  really  necessary?  Do  they  reflect  the  actual 

amount of services that are part of the balloon marketing? The truth, as it 

usually happens, lies in the middle.  On the one hand, it  is  true that an 

abundance of Cloud services is impressive. On the other hand, the element 

always attracts the attention of new customers and it is an additional incent

ive to purchase.

The fact remains the fact, there are numerous ‘aaS’ acronyms. They are a 

part of the cloud-language, the newspeak which collides technological jar

gon with the language of Internet users. There is nothing else for me to do 

but to try to sort out Cloud acronyms and give them some kind of logic loc

alization. The diagram below attempts to tackle this task.

ability to connect to Mac 

via FireWire. iPod worked 

on 10-hour lithium-poly

mer battery. CEO - Steve 

Jobs said to the Mac fans: 

"It will be the hottest gift 

this holiday season." 

Steve Jobs said that the 

iPod offers three crucial 

elements: ease of use, 

ultra-portability and the 

ability to automatically 

sync with iTunes.

2001.25.11
SOFTWARE

Microsoft publishes Win

dows XP (the 32-bit and 

64-bit operating systems 

family). The name "XP" 

stands for "experience". 

Windows XP was the first 

home PC users oriented 

operating system.

2001
SOFTWARE

Doug Laney uses the 

phrase ‘Extended Rela

tionship Management’ 

(XRM) describing CRM 

extended to the major 

partners, employees and 

suppliers, as well as other 

secondary allies including 

a government, the press 

and industry consortia.
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▼ Schema. Deep Cloud Services. Delivery Model.

LAYER Ic LAYER: Software as a Service

SUB-LAYER: Front Office

Desktop as a Service

Data as a Service

Media as a Service

Social Media as a Service

Blog as a Service

Games as a Service

Music as a Service

Device as a Service

Mashups as a Service

Messaging as a Service

Email as a Service

Voice as a Service

Search as a Service

SUB-LAYER: Virtual Office

Workplace as a Service

SUB-LAYER: Middle Office

Website as a Service

Accounting as a Service

ERP as a Service

CRM as a Service

Content as a Service

Business Intelligence as a Service

Auctions as a Service

Advertising as a Service

Anti Virus as a Service

SUB-LAYER: Back Office

Business Process Management as a Service

Business Process Outsourcing as a Service

Security as a Service

Authentication as a Service

Encryption as a Service

Identity as a Service

Logging as a Service

Collaboration as a Service

Automation and Management as a Service

Aggregation as a Service

Monitoring as a Service

Billing as a Service

Measurements as a Service

Communications as a Service

Voice as a Service

Video as a Service

Integration as a Service

Conversion as a Service

Data as a Service

Data Mining as a Service

Data Quality as a Service

Insight as a Service

Location as a Service

Marketing as a Service

SUB-LAYER: Anti Office

Crimeware as a Service

Hacking as a Service

Malware as a Service

→ 2002 
CLOUD COMPUTING / 

IaaS

AWS – the IaaS’s pre

cursor: Amazon.com 

launches its own network 

services, allowing custom

ers to integrate their rich 

content online with their 

own websites. These web 

services, with the time, 

were extended to provide 

computing power on 

demand.

2002
HARDWARE

RIM launches Blackberry.

2002
SOFTWARE

The beginning of the Tor: 

a system that allowed 

anonymity on the Web.

2002
WEB 2.0

Last.fm starts: a music 

recommendation system.

2002
WEB 2.0

LinkedIn is founded: a 

business networking web 

service (the web service is 
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LAYER Ib LAYER: Platform as a Service

SUB-LAYER: Development of Software as a Service

User Interface as a Service

Games as a Service

SUB-LAYER: Applications Platform as a Service

Algorithms as a Service

Java as a Service

SUB-LAYER: Information Platform as a Service

SUB-LAYER: Open Platform as a Service

LAYER Ia LAYER: Infrastructure as a Service

SUB-LAYER: Hardware as a Service

Computing as a Service

Storage as a Service

Backup as a Service

Replication as a Service

Recovery as a Service

Restore as a Service

Database as a Service

Big Data as a Service

Network as a Service

Ethernet as a Service

Grid as a Service

Networking as a Service

Bandwidth as a Service

Applications Infrastructure as a Service

Middleware as a Service

Data Center as a Service

SUB-LAYER: Human Resources IT as a Service

Knowledge as a Service

Expertise as a Service

Testing as a Service

Compliance as a Service

Failure as a Service

Source: Own work.

run and available a year 

later).

2002
INTERNET

TinyURL starts: the URL 

shortening service.

2002
INTERNET / API

Skyscanner is launched: a 

search engine allows 

users to view pricing and 

the location of air travels.

2002.20.08
WEB 2.0

The first version of Moodle 

(the Modular Object-Ori

ented Dynamic Learning 

Environment) is created. 

This is the e-learning plat

form, also known as a 

Course Management Sys

tem, or Virtual Learning 

Environment (VLE). 

Moodle was originally 

developed by Martin Dou

giamas to help educators 

create online courses with 

particular emphasis on 

interaction and collabora

tion in the creation of con

tent and its constant evol

ution. In December 2011, 

the Moodle database has 

72,177 registered and 

verified sites, serving 

57,112,669 users in 5.8 

million courses online.
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Sales SPACE

Selling Products as a Service

Marketplace as a Service

Your Activity Cloud SPACE

You as a Service

Organization of Services SPACE:

IT as a Service

Architecture as a Service

Composite as a Service

Migration as a Service

Environment (IT) as a service

‘Landscape’ as a Service

Trust as a Service

Utility as a Service

Business as a Service

Enterprise as a Service

Enterprise Mobility as a Service

Finance as a Service

Banking as a Service

SPACE of the Concept

Municipality as a Service

Globalization as a Service

Healthcare as a Service

Economy as a Service

Education as a Service

Cells as a Service

Manufacturing as a Service

Research as a Service

Robotics as a Service

Timing as a Service
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In the scheme above, we can see the architecture of the delivery model, 

based on the Layers, Sub-Layers, and Spaces. Organization of Services 

Space coordinates the work of all Layers and is identical to the IT organiza

tion  as  defined by the  acronym ITaaS,  or  IT as a  Service.  This  Space 

reflects a holistic approach to IT services and illustrates the blurring of the 

boundaries between the Layers of services. Sometimes one service can be 

localized in more than one Layer, due to the business and technological 

context in which it is delivered. The Organization of Services Space is a 

central element of the scheme. In The Organization of Services Space, ser

vices which are defined in three fundamental Layers, that is, IaaS, PaaS 

and SaaS are organized and distributed. Each of the  fundamental Layers 

consists of Sub-Layers where  specific Cloud services are defined further.

The Organization of Services Space connects with Concept Space and Sales 

Space. Concept Space, as its name suggests, is a place of generation and 

development of concepts and ideas, where some of them have a chance to 

develop into a viable and complementary services. Location Concept Space 

reflects the forces which generate it, that is, on the one hand, the IT environ

ment has an impact on it, but, on the other hand, market powers, through de

fining their needs and expectations, influence it as well.

Sales Space is also located partially in the Organization of Services Space 

and partly outside it. The reason is that a part of the sales structure are 

formed by IT organizations, and some of them are organized by the virtual 

marketplace and Brokers Clouds.

The basic Layers are arranged symmetrically, IaaS and PaaS function as an 

iceberg submerged under water,  and an available part  of  already finished 

solutions in the form of applications is localized in the SaaS basic Layer. 

Infrastructure as a Service Layer is divided into Scheme on two Sub-Layers: 

Hardware as a Service and Human Resources IT as a Service. Sometimes, 

these Sub-Layers are treated as the base Layers excluding an overriding 

IaaS Layer. Each of the Sub-Layers has a further typology which refines and 

specializes services to the next, deeper level. It is similar to Platform Layer as 

a  Service  and  Software  as  a  Service.  However,  SaaS  is  quite  highly 

developed in the horizontal dimension. This reflects the multiplicity of types of 

applications available on the market. This what is presented in the Scheme 

still stands high in comparison with the real Cloud-based offering. However, it 

gives the approximate magnitude of space occupied by Cloud services.

The last but, at the same time,  the most important element of the scheme 

is Your Space. This is the Area of Your Cloud Activity which co-implements 

and co-participates in the development of  the World of  Clouds. But this 

topic will be developed in the next part of the book.

IN ANTICIPATION OF THE 2.0 DELIVERY MODEL 

The current Cloud service delivery model evolves and, as I have already 

mentioned,  the boundaries between basic  Layers are blurring.  Business 

2002.07.11
HARDWARE

Microsoft and its partners 

create a Tablet PC.

→ 2003
IDEA / THOUGHT

Nicholas Carr published 

an article in the Harvard 

Business Review titled "IT 

Does not Matter", and 

then published two books, 

"Does IT Matter" and "The 

Big Switch". He included a 

simple proposal there, 

according to him IT has 

become a commodity and 

a public service compar

able with electricity and 

water.

2003.24.04
HARDWARE

Microsoft launches Win

dows Server 2003.

2003
INTERNET / API

Skype starts: an applica

tion that allows users to 

make voice calls over the 

Internet.
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aims to continually reduce costs and from time to time this is achieved by 

simplification of  procedures and organization of the system. It works the 

same  in the model of delivery. In a short time, the model, called the 2.0de

livery model will be probably created.

In total, the whole delivery model can be reduced to two levels - a physical 

infrastructure and application platform. Finally, a Layer of Platform as a Ser

vice is nothing more than a SaaS model for developers. Also, two buckles 

can be reduced to one, supporting the entire system. Due to creative optim

ization,  once again we have three Layers of  services,  but  in  a  different 

format, as it is shown in the scheme below.

▼ Schema.  The  Simplified  Scheme  of  the  Cloud  Service  Delivery 

Model. Version 1

provisioning

chargeback

reporting

compliance

automation

web services application 

services

database 

services

connectivity 

services

platform

virtual 

networking

virtual 

compute

virtual

security

virtual

storage

physical infrastructure

Source: Own work.

A physical  infrastructure  optimizes  the  use  of  physical  machines  and  IT 

equipment through their virtualization. So we have a virtualization of network, 

data processing, data security and data storage. On the physical - virtual in

frastructure software is included, so that we have access to our favorite web

sites. In addition, a number of tools for the creation, development and applic

ation sharing, dedicated to business users and consumers is located there. A 

supporting layer is a layer of code-named 'automation'. All elements related to 

the management of Cloud-based services are defined there.

Going one step further  in  simplifying the current model  to  the projected 

2.0delivery model, you can reduce the scheme to the following versions  ...

▼ Schema.  The  Simplified  Scheme  of  the  Cloud  Service  Delivery 

Model. Version 2.

Source: Own work.

...  where H2aaS means Basic Layer consisting of physical machines, IT 

equipment,  software  that  supports  these  machines  and  IT  Human  Re

sources. The platform, as in the scheme above, links PaaS and SaaS ap

2003
INTERNET

iTunes is launched: the 

Apple's online store where 

music and movies are sold 

in the online downloadable 

form.

2003
WEB 2.0

MySpace starts: an online 

social network.

2003
GAMES

Steamstarts: The Valve 

Corporation Platform for 

the digital distribution, 

digital rights management 

and communications for 

developers of computer 

games.

2003
WEB 2.0

Second Life starts: a vir

tual world social web ser

vice.

2003
WEB 2.0

CouchSurfing starts: a 

social web service for 

sharing accommodation.
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plications in a single zone, and software for end users and for developers. 

Desktop Management Services include access to markets, micro-payments 

and Web Api, which is as follows:

• Marketplace - shops with applications,

• Web API - an open integration points that are associated with each Basic 

Layers,

• Micro-billings - a system of payment for services used by developers 

and end users.

The last two, presented schemes go, as you can see, in the same direction 

- to reduce three Basic Layers to two, more and more emphasizing the IT 

space contact with customers in the form of tools, services and facilities 

associated with an easy and friendly service of leased resources. I think, 

the next stage of development will be deeper and deeper participation by 

developers and end users in the delivery model. By this I mean co-opera

tion  and  a  co-developer  in  the  process  of  applications  and  services. 

However, if this phenomenon has to have a chance to progress, the entire 

system will need to be more simplified and easier to use. Standardization, 

security, open co-operation of all Clouds residents and greater awareness 

of the technology and prosumer customers play a great role in the process.

Presented above, the process of simplifying the delivery model is not the 

only recorded direction. The market is evolving a trend approaching the 

delivery model to a user, abstractive of technology and strange-sounding 

acronyms of Basic Layers. 2.0 delivery model.  in addition to the simplicity 

of  its  structure,  has  also the  educational  mission,  and  thus a  complete 

understanding of Cloud services. I think, today no one asks how the electri

city works or what technology lies behind a telecommunications service. If I 

want to have electricity at my home, I can simply buy it from one of the 

vendors, and the only thing that matters is the price. It is the same with the 

purchase of  telecommunications services,  although here are many addi

tional services. However, before one or the other service became so com

mon that we took it as a core good, it had gone through quite a long evolu

tion from new technologies, through the stage of education, dissemination, 

need, to a natural attribute of life of modern civilization. A similar process 

takes place with the cloud-based services. Although it is not new techno

logy, but a business one, there is still a process of disseminating access to 

information technology and coming down in a collection of basic goods.

One of the attempts to face the expectations of the 2.0 delivery model is the 

following set of Cloud solutions:

Cloud Access Devices (CADs) - grouped devices that Cloud services can 

be provided at: laptops, tablets, smartphones, handheld devices, etc..

Cloud Delivery Platforms (CDP) – the counterpart of the Hardware as a 

Service, and therefore, among others, servers, storage systems, network 

devices,  operating  systems,  software  infrastructure  and  applications,  as 

well as hardware and software maintenance.

2003
INTERNET

The Pirate Bay Starts: a 

Swedish web service host

ing the torrent files.

2003
SOFTWARE

According to the Gartner 

report, it is estimated that 

more than $ 1 billion were 

spent on software that 

wasn’t later used.

2003
WEB 2.0

The popularity of the Web 

2.0 concept had grown 

since the O'Reilly Media 

and MediaLive confer

ence. During the opening 

meeting, John Battelle and 

Tim O'Reilly presented 

their definition of the "Web 

as Platform", where 

applications are built into 

the network, as opposed 

to desktop applications. A 

unique aspect of this 

migration, in their view, is 

that "customers are build

ing their business for you".

→ 2004
WEB 2.0

Facebook starts its operat

ing.
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Cloud  Telecom  Connections (CTC)  -  cloud-based  telecommunications 

services.

Cloud Development Services (CDS) - to aggregation by end users, to the 

development of applications by developers, for testing by interested parties.

Retail Cloud Services  (RCS) - IaaS, PaaS and SaaS available over the 

Internet.

Cloud Location - placement services, applications, and Cloud devices, in 

a particular place.
74

The above list may not be the most accurate one, it is probably not a great 

simplification scheme presented above, but it  shows quite an interesting 

trend of ‘marketization’ service model, that is, to put it in terms of concrete 

solutions to specific problems. The problem is not to simplify the model to 

too vague a level which does not say much, neither to the level of detail  

which loses an overall view and understanding of the whole part. Therefore, 

a layered system, but in different that an existing release, may seem much 

better.

Providers represent very different services according to their  own delivery 

models and this does not support transparency in the market. Some pro

viders focus on building and maintaining large data centers,  while  others 

focus on developing and providing feature-rich and user-friendly applications. 

According to this context, we can distinguish five layers of Cloud services:

Infrastructure

At the very bottom we locate the service infrastructure or the virtualization 

platform. Here, you can get the kind of server environment you want. This is 

the basic offer, where customers have to handle their own servers,all soft

ware installations, and maintenance of the system.

Storage

Data Storage is the simplest and basic cloud-based service. The extension 

of this service is a remote backup, data recovery, recalling the previous ver

sion of the system, data replication, etc..

Platform

The platform model is equivalent to the Platform as a Service, addressed to 

developers.

Applications

Applications are equivalent to Software as a Service, which is everything 

that is available in the form of software for the end user.

Services

A service layer includes interoperable machine-to-machine operations on 

the network. The most common example of this layer are Web-based ser

2004
WEB 2.0

OpenStreetMap starts: 

team project creates a 

free, editable map of the 

world.

2004
WEB 2.0

The beginning of pod

casts: audio files for down

load to be listened on a 

portable media player. It is 

a little bit like the radio 

show, but with the con

venience of recording and 

playback. ‘Podcast’ is a 

portmanteau of  ‘iPod’ and 

‘broadcast’ words. Pod

casting began in 2004, 

although the easy options 

for distribution of audio 

and video files existed 

much earlier.

2004
GAMES

World of Warcraft (WoW) 

start: a multiplayer online 

(MMORPG).

2004
WEB 2.0

Flickr starts: a web service 

to store and share photos 

and videos.

103



Matt Mayevsky THE CLOUDS ECONOMY TIMELINE CLOUDS ECONOMY

vices. Other examples include payment systems such as Paypal, or map

ping services like Google Maps and Yahoo Maps.

It is difficult to predict which delivery model deserves a number of 2.0. One 

thing is certain, the simplification and the optimization are associated with 

the process of education and understanding of Clouds. Understanding and 

evoking the needs to use Cloud-based services is the guarantee of the fur

ther development of the Clouds of the World and, to be more specific, the 

level of its Cloud cover.

75

2004.07
WEB 2.0

DokuWiki starts: an open-

source application 

designed to provide the 

necessary documentation 

for small businesses.

2004.20.07
BUSINESS

Microsoft announces the 

payment of $ 

75,000,000,000 for the 

shareholders in the form of 

dividends or share buy

backs.

2004.19.08
E-BUSINESS

The first public offer of 

GOOGLE IPO at $ 1.67 

billion, which means the 

value of the entire corpor

ation amounted to $ 

230.000.000.00.

2004.20.10
SOFTWARE

Start-up of the first operat

ing system - Ubuntu Linux. 

Ubuntu is a free operating 

system for the average 

user, with the strong focus 

on usability and ease of in

stallation. According to a 

2007 survey, 30% of the 

desktop computers were 

using Linux. Ubuntu is an 

Open Source system 

sponsored by Canonical 

Ltd.
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CLOUDSPHERE

A key element of the Cloud system is a delivery model, or ‘what you get’, 

but no less important is the ‘how you get it’. The answer to the question 

‘how?’ is defined by the so-called deploy model.  Let us ask ourselves: 

who is / will own the infrastructure that we use? and what options are /  

will be available? There are many variants today and there will be even 

more of  them in the future.  The Cloud infrastructure can be owned by 

Clouds Providers, the organization or a group of organizations. It can also 

be a mixed property: partly owned by the provider and the organization / a 

group of organizations. Possible infrastructure sharing options are obvi

ous: open, closed and mixed. Let's see, therefore, what it looks like in the 

current Cloud services deployment model.

CLOUDS TYPOLOGY

Similarly, as in the delivery model and the deployment model,  there are 

three basic units. In the case of Cloud types these are, respectively: Private 

Cloud (in-house or hosted by a provider), Public Cloud (out-house),  and 

Hybrid Cloud (partly private and partly public). Each type of the Clouds has 

unique features that meet specific business goals.

As mentioned above,  the criterion of  availability is crucial  in  the Clouds 

classification . In addition to the three basic types:

2004.09.11
INTERNET

The web browser Firefox 

1.0 starts. The successor 

of the Mozilla browser 

have features such as 

tabbed browsing and a 

pop-up blocker. Mozilla 

Firefox becomes a popular 

alternative to Microsoft 

Internet Explorer (IE).

2004
E-BUSINESS

Sony Libri debut - the first 

e-reader with e-ink.

→ 2005
WEB 2.0

YouTube Starts: a Web 

site for sharing videos.

2005.01
WEB 2.0

Fortune magazine pub

lishes a list of eight blog

gers whom business "can

not ignore". They are: 

Peter Rojas, Xeni Jardin, 

Ben Trott, Mena Trott, 

Jonathan Schwartz, Jason 

Goldman, Robert Scoble 

and Jason Calacanis.

2005
INTERNET

Google Earth is started: a 

computer program as a 

virtual globe.
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Private Cloud: Dynamic DataCenter

Public Cloud: Azure, Microsoft Online Services (BPOS, CRM, Office365)

Hybrid Cloud,

there are others, such as:

Dedicated Cloud: Microsoft Cloud Services for Government

Cloud in a ‘Box’: Windows Azure Platform Appliance

Community Cloud,

Specialist Cloud.

▼ Figure. CloudSphere.

Source: Own work.

2005
INTERNET

Megaupload starts: a web 

service that allows users 

to load and download files.

2005
INTERNET

Musopen is launched: an 

online music library, free 

of charge for copyright (a 

public domain).

2005
WEB 2.0

The beginning of OpenID: 

an open standard describ

ing how users can be 

authenticated in a decent

ralized manner.

2005
CLOUD COMPUTING

The beginning of eyeOS: 

an open source interface, 

moving towards the 

concept of CC.

2005
INTERNET

Etsy starts: an e-com

merce website focused on 

handicrafts and antique 

items as well as supplies 

for arts and crafts makers.
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Dedicated Cloud and Specialist Cloud show some similarities and they can 

sometimes be treated as identical ones. Both, in the first and in the second 

case, it  is about the creation and delivery of  specific Cloud environment 

associated with a specific business customer and / or purpose. While the 

Dedicated Cloud is defined by an entity which it serves, Cloud Specialist 

will be defined by the target. Therefore, in a Providers’ offer specified offers 

of Specialist Cloud, which will be dedicated to specific customers or groups 

of customers, may occur.

Cloud in 'a Box' is a term referring to 'a boxed' software sold as a mass 

product, which comes without any options of personalization. Cloud in 'a 

Box' is a set of standard solutions that the company can use in creation of 

their Private Cloud. Supplier provides only 'box-like' software.

Other types of Clouds require more attention, and thus, the description.

PRIVATE CLOUD

The main advantage of the Private Cloud is a full control over the resources 

of the owner (of the organization). The main drawback is the high cost of 

this type of solution (in relation to other types of Clouds). Sometimes, part 

of the Private Enterprise Cloud is available to business partners. Private 

Clouds are usually owned by a specific organization or are rented directly 

from the provider. Cloud management can be carried out independently by 

the owner or the Cloud-based IT infrastructure (Clouds Provider). The phys

ical Infrastructure of the Private Cloud can be localized at the seat of the 

organization (the customer) or in the data center of Clouds Providers.

▼ Figure. Private Cloud.

for a single organization

Source: Own work, based on: KPMG.

The Private Cloud has its justification in case of deployment by large organ

izations for whom security and data protection are key issues. Examples of 

such organizations include banks, governments,  health care,  and others 

where a large amount of sensitive data, confidential, personal information 

2005
WEB 2.0

Pandora Radio starts: a 

radio and on-line music 

recommendation system 

based on the Music Gen

ome Project.

2005
INTERNET

Google indexes over 8 bil

lion web pages.

→ 2006
CLOUD COMPUTING

Amazon starts EC2 and 

S3. the Elastic Compute 

Cloud (EC2) is available 

as a commercial web ser

vice that allows small busi

nesses and individuals to 

rent computers on which 

one can run their own 

computer applications. 

What is interesting, the S3 

which had a payment 

option for the actual use of 

resources (pay-per-use) 

was a precursor to stand

ard Cloud payment.

2006
CLOUD COMPUTING

The development of 

Google Apps, the office 

suite, as SaaS. Google 

Docs moved CC to the 

public awareness.
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operates. The Private Cloud, however, is not conducive to the effective use 

of resources of the owned IT infrastructure. The infrastructure needs to be 

roomy enough in order to accommodate the huge amounts of data, but the 

free resources will not be available as it is in the case of the Public Clouds. 

The same applies to the infrastructure of operation. The lack of flexibility of 

used infrastructure, the lack of sharing of resources result, in this case, in 

higher maintenance costs of this model. It is, however, a necessary cost 

associated  with  the  risk  of,  in  this  case,  infrastructure  outsourcing  by 

external provider or providers. Sometimes, some organizations, however, 

break out of this pattern and access part of their undeveloped infrastructure 

to external entities (such as eBay).

Organizations implement Private Cloud where it makes the most sense and 

business  sense.  The  Private  Cloud  uses  virtualization  technology  to 

improve scalability, resource management, and more efficient use of phys

ical IT equipment. In addition, it includes data center automation, provision

ing and load measurement. Only authorized employees have access to rel

evant applications and the Private Cloud infrastructure.

A more and more popular version of the Private Cloud is a version in which 

the owner is the host who includes in its system their partners, associates, 

etc.. I call this type of extended Private Clouds, – a Partner Cloud. In this 

solution, the Cloud is often hosted and secured by a third party data center. 

Virtualized applications are transmitted to servers outside the data center 

and the provider lends the necessary tools for monitoring, testing and man

agement procedures of the Partner Cloud.

The owner of the Cloud Partnership offers businesses, as part of a closed 

model CC, tools, technology and expertise with reduced security risks. In 

addition, the owner of the Cloud Partnership releases its own resources, 

ensuring the immediate reduction in maintenance costs. In short, this model 

is a form of the Cloud leverage of resources for an increase in efficiency of 

the IT infrastructure and costs reduction.

The Private Cloud type is ideal  for  customers who severely undergo all 

restrictions of  privacy (health care, banking, government, etc.). However, 

the Private Cloud will  not provide immediate savings due to the required 

investment in the necessary infrastructure.

PUBLIC CLOUD

A Public Cloud model is often compared to the electricity grid infrastructure, 

where the user consumes the electricity according to their  current needs 

and pays for the actual energy consumption which  was used. The user 

does not have to worry about the management, development, infrastructure 

security he/she  uses.  In  this  model,  there  are many customers,  so that 

infrastructure maintenance costs are relatively lower than those in the tradi

tional non-Cloud model.

2006
WEB 2.0

Starts Wikileaks starts: an 

international non-profit 

organization that pub

lishes confidential docu

ments and proprietary 

state secrets from 

anonymous sources and 

leaks releases.

2006
WEB 2.0

Twitter starts: a web ser

vice type of social network

ing and micro-blogging, 

which allows its users to 

send and read short text 

messages (tweets) of up to 

140 characters.

2006
IDEA / CONCEPT / 

THOUGHT

Professor Andrew McAfee 

of Harvard Business 

School, created the term 

‘Enterprise 2.0’ to describe 

how ‘technologies [Web 

2.0] can be used for 

intranets and extranets 

organization’.

2006
E-MOTION

IMSLP starts: a project of 

the International Library of 

Music.
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▼ Figure. Public Cloud.

Source: Own work, based on: KPMG.

Despite the fact that the costs of construction and infrastructure develop

ment  fall  to  the  provider,  corporations  are  reluctant  to  use  this  option 

because of the risk of loss of control over their data, the protection of per

sonal data, sharing their key resources such as information to a third party, 

and also because of rather restrictive corporate and legal  rules (e.g. in the 

case of financial institutions and health care).

The Public Cloud slows down with the need for infrastructure investments, 

providing, at the same time, an unprecedented level of scalability. A Pro

viders’ offer defines the benefit of Public Clouds with the following motto: 

"greater efficiency and flexibility at relatively low costs”.

The Public Cloud is, above all, a very common and developmental model 

with its low cost and universal access. It is almost a perfect solution for 

SMEs (the ideal is missing features of deeper customization solutions for 

the sector) and for individual users. We can argue that these are actually 

the individual users who ‘developed’ Public Clouds business. Already, not 

even millions, but billions of people around the world enjoy the benefits of 

Public Cloud, often without being aware of it. 

This is only the beginning of the development of the Public Clouds. Clouds 

offer significantly expands by the amount of digital devices connected to the 

Internet, but also by the constant and exponential growth of user activity in 

the use of Cloud applications and services. Business just follows the gen

eral and global trend.

HYBRID CLOUD

Hybrid structure contains the solutions to both Private Clouds and Public 

Clouds.  Thanks  to  this,  an  organization  alone  can  decide  which  data, 

2006
WEB 2.0

Spokeo Starts: an online 

social network aggregator 

which collects data from 

many online and offline 

sources, (the problem of 

data privacy and copy

rights).

2006
WEB 2.0

YouPorn starts: a free web 

service for sharing porno

graphic films.

2006
WEB 2.0

Mint.com starts: a free 

online financial manage

ment service for private 

users in the U.S. and 

Canada.

2006
WEB 2.0

The beginning of the Khan 

Academy: a free education

al video repository of more 

than 3,000 micro lectures, 

exercises and learning.

2006.06
BUSINESS

In June, 2006, Gates 

announced that he had 
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resources, applications are to be closed under full control, and which may 

appear on a shared infrastructure. The Hybrid Cloud is an ideal solution for 

large organizations. In this case, the organization does not lose control over 

the key data and, what is more, it reduces the cost of allocating resources 

to the private and the public infrastructure. Financial information could be 

an examples of  protected data in the Private Cloud , while collaboration 

support,  customer service and a supply chain can function in the Public 

Cloud. 

▼ Figure. Hybrid Cloud.

Source: Own work, based on: KPMG.

The Hybrid Cloud offers the fullest effect of benefits to global organizations. 

The disadvantage of this model is the complexity of monitoring and man

aging all  parts of  Hybrid  Clouds from a common portal  or  service.  This 

requires a considerable effort on the part of the IT organization, or it equals 

with the purchase of services of third-party providers, in order to provide the 

necessary ‘glue’ to oversee and manage a distributed cloud environment.

Nevertheless, Hybrid Clouds offer an attractive value proposition by com

bining the best of public and private Cloud types. Organizations can identify 

the most appropriate combination of  services for themselves and imple

ment it in the framework of Hybrid Clouds. On the one hand, Public Cloud 

offers significant savings for users, together with the elimination of capital 

expenditures, reducing management costs of infrastructure and access to 

the latest technology. However, most companies stumble over three main 

obstacles in the form of data of critical for themselves meaning: - Security, 

Privacy and Sovereignty. In addition, organizations are afraid of a conflict 

with the general  provisions of  national  law relating to access, store and 

share of personal data. These provisions do often inhibit Cloud level of the 

organization. In the European Union, for many years now, some standards 

have been developed thanks to which a Cloud computing race with Amer

completed his works in 

Microsoft and from now on 

dedicates himself to in the 

activities of the Bill & 

Melinda Gates Founda

tion. He gradually trans

ferred his duties to Ray 

Ozzie, Chief Software 

Architect, and Craig 

Mundie, Chief of Research 

and Strategy.

2006.10
INTERNET

The first meeting of the 

Internet Governance 

Forum (IGF) - a multilateral 

forum for political dialogue 

on issues of Internet gov

ernance. The Forum brings 

together all bodies inter

ested in the debate on 

Internet: governments, a 

private sector and civil 

society (including technical 

and scientific community). 

The Appointment of IGF 

was formally announced by 

the UN Secretary General 

in July 2006.

→ 2007.30.01
SOFTWARE

Microsoft launches Win

dows Vista and Office 

2007.

2007
CLOUD COMPUTING

Salesforce launches 

Force.com, its platform as 

a service (PaaS).
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ica and in Asia, which are quite far ahead of the degree of cloudiness than 

Europe, will be possible.

▼ Figure. Hybrid Clouds - In Search of Balance.

Source: Own work, based on: Frost & Sullivan.
76

To summarize, the main proposition of  values provided by Hybrid Cloud 

include:

• Data Security and Control:  the Private Cloud provides full  control and 

data security with the flexibility of choice and allocation: Private Cloud - 

Public  Cloud,  taking into  account  the changing business requirements 

over time.

• Effective Cost Management: Under current IT investments and with the 

use of  the Cloud Computing division,  organizations can manage their 

costs in a better way appropriately balancing between fixed and variable 

costs in the hybrid model of public-private IT infrastructure.

• Easy Migration: The organization may relatively easily to scale the load 

by migrating between their Private Cloud and the outside Public Cloud.

• Increased Availability:  The organization  has  the ability to  regulate  the 

load of used resources and it also becomes independent of external pro

viders,  for  example,  in  case  of  failure,  peak  load  or  other  problems 

related to the use of external Cloud infrastructure.

Hybrid Clouds advance strong arguments. However, it is important to main

tain the proper proportions in a mixed CC deployment model.

2007
CLOUD COMPUTING

Google Trends show a 

steady increase in the 

interest in CC. This may 

be due to the release of 

White Paper on CC by 

IBM, which deals with the 

efficiency and innovation 

that can be achieved by 

the CC.

2007
WEB 2.0

Google Street View starts: 

the technology presented 

in Google Maps and 

Google Earth that provides 

panoramic views from vari

ous positions along many 

streets in the world.

2007.05
ARTIFICIAL 

INTELLIGENCE

Ben Goertzel, an Amer

ican writer and researcher 

in the field of artificial intel

ligence, in an interview at 

Google Tech, defines intel

ligence as the ability to 

detect patterns in the 

world and the same body. 

It tries to create a ‘child-

like’ artificial intelligence, 

and then to raise it and 

train in the world of simu

lation or the virtual reality 

as Second Life.
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COMMUNITY CLOUD

Another variation of the Clouds type, beyond three basic ones, is a Com

munity Cloud (Cooperative). The Community Cloud is shared by several 

organizations and supports specific community (community organizations) 

in achieving common business goals. Community Cloud can be managed 

by organizations or a third party, it may be localized at the registered office 

of members of the community, or it can be hosted by an external provider.

SPECIALIST CLOUDS

The Cloud at the level of Infrastructure as a Service, offers the most gen

eral application. The offer here is quite wide and it goes to a large group of 

business customers. It is different, however, at the level of Platform as a 

Service. Here, there are much more distinguishing features, personalization 

options. This also translates into a specific type of Specialist Cloud. This 

particular type of Clouds tends to provide more specialized functionality for 

specific use cases. An expertise involves providing additional methods and 

data structure and interface are adapted to customer requirements. It  is 

expected  that,  with  the  increasing  competition  and  customer  demand, 

future systems will provide even more specialized capabilities. The aim of 

Specialist Cloud is the extension of ‘normal’ Cloud systems by enriching 

with additional, specialized functions.

CONFRONTATIONS: PRIVATE CLOUD
VERSUS PUBLIC CLOUD

The selection of a specific type of Clouds seems pretty easy. But the term 

‘seems’ in the business matter is far too risky. From the point of view of an 

individual user, I do not see much of a problem. A choice is limited here to 

offer SaaS in the Public Cloud anyway. It looks more different from the per

spective of the organization. Here, there are much more  possibilities and 

they grow with the size of the organization. For example, Public Clouds and 

Cloud Community will be ideal for SMEs. SMEs can also take part in the 

extended version of a larger organization of the Private Cloud (Cloud Part

nership) as a cooperator, a partner, a supplier, etc.. The biggest room for 

maneuver remains at large organizations. Although, here too, it seems that 

Hybrid  Clouds  offer  would  be  the  best  tailored  solution.  However,  the 

dilemma related to  proportions  and the decisions  about  what  resources 

should be left in the Private Cloud and which ones in the Public remains. 

Anyway, dilemmas do not often end on this issue. Theoretically,  it  is still 

possible for one organization to participate in several types of Clouds but 

this will result in a higher level of complexity, problems with the manage

ment,  organization of  distributed and shared cloud resources. There are 

numerous dilemmas, but for now, I will focus on a simpler task which cov

ers the confrontation of competing types of Clouds. First, we will see: what 

are the pros and cons of choosing between the Private Cloud and the Pub

2007
HARDWARE

The launch of Kindle: the 

Amazon.com e-book 

reader starts with the 

eBooks virtual bookstore. 

In July 2010, Amazon 

announced that sales of 

the e-books for the Kindle 

reader outnumbered sales 

of hardcover books.

2007
WEB 2.0

Tumblr starts: a micro-b

logging platform that 

allows users to post a text, 

photos, videos, links, 

quotes and audio.

2007
WEB 2.0

Experience Project starts: 

a free online networking 

community service that 

connects people who 

share a life experience.

2007
HARDWARE

Apple introduces the 

iPhone smartphone. Until 

2007, the use of anything 

other than a computer to 

access the Internet was 

inconvenient, expensive 

and occasional. 

Everything has changed 

since the introduction of 

the iPhone on the market. 
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lic one. In the next section, we will see what the battle of all against all look 

like.

▼ Table: Public Cloud vs Private Cloud.

PUBLIC CLOUD PRIVATE CLOUD

ENTRY PRICE low high

ENTRY TIME short long

SELECTION OF 
READY SOLUTIONS

wide Small/narrow

FLEXIBILITY  given by the provider any

SLA
dependent on the 

provider
own

SECURITY potential threat customizable

LEGAL 
RESTRICTIONS

low flexibility

the possibility of 

satisfying the 

requirements

START-UP 
APPLICATIONS

automatic automatic

COMPETENCES high-skilled not required
highly qualified staff 

required

Source: Own work.

And what is the outcome of this confrontation? The table above shows con

frontations of Clouds in nine categories. At first glance, the choice of the win

ner must be based on two different scales of values. In the case of priced -  

costing context, the Public Cloud is an undeniable winner. On the other hand, 

in the context of security - customization the Private Cloud wins. 

Objectivity requires attention to asymmetry of  the Cloud offer for SMEs 

and large organizations. In cases where large organizations have a great

er comfort associated with better possibilities of capital and Hybrid Cloud 

offering, SMEs can rely only on standard solutions. The lack of customiz

ation is a major cost of standard offer solutions for a low price. It is pos

sible that one day the market will change so much that the cost of person

alized offers for SMEs will be much lower and the profit decent enough 

and therefore, the situation will change. Anyway, great opportunities lie in 

the system of self-organization of the offer, i.e. providing the tools and op

portunities that, in an easy and intuitive way, can be exploited by the user  

to re-configure and customize their system. But that is a topic for a com

pletely different story.

The summary of the confrontation - Private Cloud vs. Public Cloud is shown 

in the infographics below.

iPhone, of course, was not 

the first phone that integ

rates an e-mail, or allows 

access to the Internet. But 

it was the first complete 

unit dedicated to the act

ive use of the network re

sources. iPhone launched 

and set new standards for 

mobile phone manufactur

ers. Moving into this in

dustry, it also dominated it.

2007
HARDWARE

The start of the production 

of netbooks - small, light 

and inexpensive laptop 

computers to use Internet 

resources based primarily 

(as a consequence of the 

Cloud). Netbooks were sup

posed to be smaller note

books optimized for low 

weight and lower costs. In 

netbooks certain features 

(e.g., the optical drive) were 

eliminated, basing on smal

ler screens and keyboards, 

and reduced power. Net

books, however, quickly 

build up their capacity and, 

ultimately, differences 

between technical paramet

ers and notebooks began to 

decline significantly. 

However, the growing pop

ularity of tablets has led to a 

decline in sales of netbooks.

2007.08
CLOUD COMPUTING

The SkyDrive debut (offi

cially Microsoft SkyDrive, 
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▼ Infographics. Private Cloud vs Public Cloud.

PRIVATE CLOUD PUBLIC CLOUD

Private Cloud: completely controlled, 

managed and hosted by its own 

organization in which the private data 

center or data are hosted by an external 

provider. are hosted by an external 

provider.

Public Cloud: a data center can be 

accessed in a measurable way by a 

public purchase, resale or method of 

pay-as-you-go. In the Public Cloud a 

user shares the infrastructure with others 

and receives a standardized, highly 

scalable, typically capacitance, on-

demand solution.

41% of organizations are planning to 

launch a Private Cloud

30% of organizations are planning to 

use Public Clouds offer

BENEFITS:
- risk reduction

- increased operational control

- improvement in security and trust

- high flexibility

- greater transparency of IT

BENEFITS:
- increase in the use of infrastructure 

(vendor performance)

- reduction in response time for the 

market

- improved cooperation

- costs reduction

SIGNIFICANCE:
- costs

- scalability

- implementation time

- team / learning curve

SIGNIFICANCE:
- privacy and security

- reliability and availability

- transitional period and availability

- limited scope for customization

number of cloud hosting data centers by regions:

54% of the organizations said that the security aspect was the biggest de-motivator 

in their considering a move of applications to the Cloud.

Source: Own work based on: Cloud Infographic: The Cloud Wars – Private Vs Public. APRIL 19, 

2012.
77

formerly Windows Live 

SkyDrive) – a hosting ser

vice allowing users to up

load and sync files to store 

in the Cloud with the  ac

cess to their data from a 

web browser. SkyDrive is 

part of Windows Live on

line services.

2007.10
CLOUD COMPUTING

The creation of a mul

ti-university project - Aca

demic Cloud Computing 

Initiative (AccI), whose 

goal is to increase stu

dents' technical know

ledge to meet the chal

lenges of Cloud Comput

ing.

2007.05.11
SOFTWARE

The formation of the Open 

Handset Alliance (OHA), a 

consortium of companies: 

Broadcom Corporation, 

Google, HTC, Intel, LG, 

Marvell Technology Group, 

Motorola, Nvidia, Qual

comm, Samsung Electron

ics, Sprint Nextel, T-Mobile 

and Texas Instruments. 

The OHA’s aim is to devel

op open standards for mo

bile devices. On the same 

day, the Open Handset Alli

ance also unveiled their 

first product, Android plat

form, built on a Linux sys

tem for mobile devices. On 

9 December 2008, the 

OHA was joined by another 
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CONFRONTATIONS: STORM CLOUD

A complete picture of  model implementation,  integrated into the broader 

Cloud system architecture presented in the table prepared by the National 

Institute of Standard Technology.78

▼ Table: Types of Clouds in the Context of the Service Model CC.

deploy model
Hybrid Cloud

Private Cloud Community Cloud Public Cloud

delivery model SaaS PaaS IaaS

essential 
features

on-demand self-service

wide access network fast flexibility

resource deposits
measurability of 

services

characteristics

severe scalability
automatic data 

processing

web applications
distributed data 

processing

virtualization service orientation

free / low cost software
advanced data pro
tection and security

Source: Own work.

With this table, we can see the location deployment models for the delivery 

models. This is obviously a collusive division, indicatory. Reality, however, 

does not work from line to line and in most cases the individual schematic 

models overlap, and the boundaries between them are never as clear as in 

the above table.

The data in the table confronts three types of  Clouds this time. But the 

Private and Community Cloud were treated  as a collective set  with  the 

same characteristics. As a result, this confrontation again takes place in the 

line of division, already presented in the previous section, that is Private 

Cloud vs. Public Cloud.

Frost  & Sullivan  presents  a more complete  picture of  the confrontation. 

Let's start by comparing the Private, Public and Hybrid Cloud.

▼ Table:  The Comparison of  the Three Types of Clouds in the CC 

Deploy Model.

parameter Private Cloud Public Cloud Hybrid Cloud

data 
storage

data is in a se

cure enterprise 

environment

data is opaque to 

end users, which 

raises concerns 

over safety

data are split between safe 

environment corporate serv

ers, and public place on the 

basis of certain standards 

and legal requirements

14 new members, includ

ing ARM Holdings, Atheros 

Communications, Asustek 

Computer Inc, Garmin Ltd, 

Huawei Technologies, 

PacketVideo, Softbank, 

Sony Ericsson, Toshiba 

Corp, and Vodafone Group 

Plc.

→ 2008
CLOUD COMPUTING

Google App Engine 

(PaaS) starts. Google's 

aggressive pricing policy, 

with the option of free and 

low-cost account data pro

cessing and data storage 

services, rapidly enters 

the PaaS market.

2008.15.01
HARDWARE

The presentation of the 

first-generation MacBook 

Air (13.3") promoted as 

the thinnest notebook on 

the Macworld Conference 

& Expo.

2008.19.02
SOFTWARE

The war of the format 

video playback (HD) was 

finished. On the day when 

the format is closed, the 

winner is Blu-ray.
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infrastruc
ture

dedicated 

infrastructure

mainly multi-

tenancy, shared 

environment

mix of dedicated and shared 

infrastructure

SLA solid SLA, limited 

only by the skill 

levels and 

provider 

processes

residual SLA, can 

not meet the 

requirements of 

enterprises

flexible SLA corresponds to 

the requirements of 

enterprises

IT team internal team of 

IT / IT staff 

service - on 

demand

IT staff of service 

providers - on 

demand

access to the internal IT 

department, as well as 

access to employees of IT 

service providers

Quality of 
Service 
(QoS)

private networks 

offer better QoS 

thanks to the 

solid SLA

the public Internet 

is less reliable 

QoS

appropriate choice of the 

network, depending on the 

requirements

Cost high - compared 

to Public Cloud

relatively low - 

predictable OPEX

mix CAPEX and OPEX; 

solution more cost-effective 

than Private Cloud

Source: Own work, based on: Frost & Sullivan.
79

Basing  on  the  distinctive  features  of  the  different  types  of  the  Cloud 

presented  in  the  table,  companies  can  choose  the  model  that  is  most 

appropriate to their  specific requirements.  A plan to implement business 

applications such as ERP and CRM might serve here as an example. ERP 

may be located in a Private Cloud, providing the necessary data security, 

and CRM can be deployed to the Public Cloud, making servicing costs drop 

considerably.

It is time for the last, the broadest comparison, also prepared by Frost & 

Sullivan. This time, the confrontation includes Private, Public, Hybrid and 

Community Clouds.

▼ Table: The Comparison of the Four Types of Clouds in the CC Deploy 

Model.

Public Clouds Private Clouds

- Offered as a service via web 

applications / web services on the 

Internet

- The property of a third party

- Utility pricing - payment for the real use 

- Extreme scalability without the initial 

costs 

- Shared web hosting and data 

applications

- IT environment within the 

organization

- Business as the owner and the 

manager of Cloud infrastructure 

- Significant initial costs

- Virtual resources

- Automation of management

2008
SOFTWARE

HTC launches the first 

phone with the Android 

operating system.

2008
CLOUD COMPUTING

Eucalyptus starts: an open 

source platform for Private 

Clouds. The Eucalyptus 

became the first open 

source AWS API compat

ible platform for the imple

mentation of Private 

Clouds.

2008
CLOUD COMPUTING

Cloud Computing is men

tioned for the first time in 

the Hyper Cycle Techno

logy Gartner for growth. 

CC is reported as a major 

technology transition with 

a predictable maturation 

growth of 2-5 years. In 

2009, the CC reached the 

‘peak of the expected 

growth’. In 2010 a trend 

towards ‘niche disappoint

ment’ began.

2008
E-PROJECT

The Encyclopedia of Life 

starts: a free encyclopedia 

based on online collabora

tion, designed to docu

ment all 1.8 million living 

species known to science.
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Community Clouds Hybrid Clouds

- Cloud infrastructure, shared and 

common to several organizations

- Security is often provided through a 

private network

- The ability to create separation for 

organizations - participants

- A common SLA

- A combination of Private and Public 

Clouds

- Number of internal and / or external 

providers

- Private Cloud used for safety-

critical data and compliance

- Public Cloud used for ‘one-time’ 

supply peak load situations, the 

system's own Private Clouds

Source: Own work, based on: Frost & Sullivan.
80

The confrontation presented above, suggests a single conclusion. There 

are no specific, universal winners who have won all competitions. Each of 

the presented types of Clouds is based on a different combination of solu

tions and satisfies a set of other needs. The very diversity of the types of 

Clouds is conventional. It offers more types of known types of Clouds. This 

has its educational- information illustrative purpose and it ‘normalizes’ the 

hermetic language of  advanced information technology.  At the end,  it  is 

easier to imagine a Cloud, than a pile of tangled cables and mysterious 

boxes with flashing LEDs.

▼ Infographics: Types of Clouds on the Market.

Own work based on: North Bridge.

The above infographics show us vividly how the market is dominated by 

Public Clouds. This is justified by the simple fact of a dominant number of 

individuals and their high activity in the Clouds.

2008
INTERNET

Github starts: the Web 

hosting service for software 

development projects that 

use the system Git.

2008
INTERNET

TinEye is started: the 

search engine for images.

2008
INTERNET

Spotify starts: a web ser

vice offering unlimited 

streaming of selected 

music from many major 

and independent record 

labels, based on the pro

tection of DRM.

2008
WEB 2.0 / WEB 3.0

Jinni starts: a semantic 

search and recommenda

tion of movies, TV shows 

and short films.

2008.09
CLOUD COMPUTING

The debut of the Dropbox: 

a file hosting service 

based on the concept of 

CC. Dropbox allows to 

store files and folders 

(with the option of making 

available them to other 

users) over the Internet 

using file synchronization.
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RESIDENTS CLOUDS

We already know what the Clouds Architecture looks like, now it is high time 

to become familiar with the residents. Not everyone is a resident of Clouds 

and sometimes not everyone is aware of him/her being, Clouds residents. 

The thing may seem trivial on the surface, as the proper description can be 

reduced to the dividing line between Clouds Providers and Clouds Receivers. 

However, what I am about to prove now, the division is more complex and 

rich in its diversity. If we add the elements of geomarketing (geographic and 

statistical distribution of the various classes of Clouds residents) the whole 

picture will become even more complex, varied, and therefore, more interest

ing.
81

CLOUDS RESIDENTS TYPOLOGY

As mentioned above, the most primitive typology of Cloud residents can 

proceed along the lines of Clouds Providers - Clouds Recipients. The basic 

version  of  the  classification  of  Cloud  Residents  is  not  much  wider  and 

includes:

• Clouds Recipients,

• Regulators,

• Cloud Providers,

• Integrators.

2008.26.08
SOFTWARE

A computer virus was 

detected on the space sta

tion. Citing security policy, 

NASA did not reveal details 

about how the virus had 

got on the laptop on the 

International Space Sta

tion. NASA confirmed that 

a computer virus had been 

identified in the laptops on 

the International Space 

Station board, which car

ried about 50 computers. 

The virus was stopped by 

the antivirus software and 

no longer presented that 

risk for ISS systems and 

operations.

2008.11
ARTIFICIAL 

INTELLIGENCE

Since November 2008, IBM 

has been receiving $ 4.9 

million grant from the 

Pentagon to study the cre

ation of intelligent 

machines. The Project Blue 

Brain81 is run with the help 

of IBM in Lausanne. The 

project is based on the 

assumption that a combin

ation of artificial neurons 

"in the computer" is pos

sible by placing thirty mil

lion synapses in the correct 

three-dimensional position.

2009
CLOUD COMPUTING

The startup of Windows 

Azure Beta. While the 

transition to the Cloud by 

Google seems to be the 
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In the next section, I  will  describe each of  these groups much broader, 

here, I will confine myself to the shorthand explanation. It is not necessary 

to define Cloud customers and providers, but new terms, such as Regulat

ors and Integrators, emerged. Briefly speaking, Regulators are those who 

decide on the rules, laws, and standards governing the development of the 

Clouds. While integrators are entities adapting the physical devices to be 

operated in the clouds environment.

▼ Figure. The Basic Classification of Clouds Residents.

Source: Own work.

The extended version  of  the  typology of  Clouds  Residents  looks  much 

more interesting:

• Clouds Recipients

• private residents

• business residents

• officials, state and local government

• IT residents

• developers

• IT organizations

• Clouds Providers

• Primary Cloud Services Provider82

• application providers / developers

• resource providers

• infrastructure providers

• Clouds Services Support Providers

• tools providers

• Cloud architects

• Clouds auditors

• adopters

• Cloud media provider

• Cloud Service Brokerage

• service aggregators

• resellers

• arbitration services

• Integrators

• Regulators 

natural way of develop

ment, it is one of the most 

important strategic change 

in the history of the cor

poration for Microsoft. The 

start of Windows Azure - 

Beta is a key event in the 

history of Cloud Comput

ing. The largest software 

company made a small 

but significant move in the 

direction of CC.

2009
CLOUD COMPUTING

Amazon AWS is automat

ically scaled. Amazon 

adds management, auto-

scaling and a load-balan

cing function.

2009
CLOUD COMPUTING

Google Docs, which is a 

free online word processor, 

a spreadsheet, a presenta

tion editor, and a data stor

age service version, 

changes the status of 'beta' 

for the status of 'release'.

2009
WEB 3.0

Wolfram Alpha: the birth of 

the search engine based 

on the answers.
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Of course, the typology can be further enhanced, but at this stage of the 

description, it would rather turn out pointless. What we are most interested 

in,  is  the  typology and the multiplicity of  Cloud Providers entities  which 

reflects the abundance of Cloud offers on the market. Let's look at the vari

ous groups of residents, their place in the Cloud hierarchy, their relations 

with other groups and roles that are assigned to them.

PRIVATE RESIDENTS

All of us, who use the Cloud offers for private purposes, are actually private 

residents. Examples? Youtube, Flickr, Facebook, Dropbox, iBooks, Kindle, 

MySpace,  Maqu,  Google  Documents,  Hotmail,  MusicBrainz,  Sky  Drive, 

Google+,  iCloud,  Dailymotion,  MediaFire,  WhoSampled,  Blip.tv,  Gmail, 

Amazon Cloud Drive, Picasa Web Albums Metacafe, Pinterest, SmugMug, 

Fotolog ... etc, etc/and many more.

▼  Infographics. Generation Clouds in UK.

2,3  billion pounds - the total value of films, books and music stored in the Cloud

200 pounds -  the average value of  purchases of  music,  books and movies in 

digital format

12% of men and 9% of women use Hotmail, Flickr, YouTube and other 

Cloud services for more than 5 hours a day

29% use the Cloud for at least two hours a day

12% of users store more than 1000 emails in Hotmail, Gmail and Ya

hoo

10% of users store over 500 songs

17% use more than 500GB of disk capacity

38% believe that CDs will  have been in use of 

collectors only by 2020

28% also  believe  that  DVDs  will  be  in  the  use  of 

collectors

14% do not want to have their physical books

11% do not want to own a TV set

13% of users store more than 500 pictures

9% shares more than fifty films

6% use such a big storage area that they do not know how big is it and how 

much of it they actually use

Source: Own work, based on: Studies of "Generation Cloud" directed by Rackspace.
83

2009
WEB 2.0

Starts Kickstarter: a web-

based group, public finan

cing of innovative projects.

01.05.2009
CLOUD COMPUTING

Start of IT services at 

Onet.DataCenter

Source: Grupa Onet.pl S.A.

2009.07.07
SOFTWARE

The start of the Google 

Chrome OS, a based on 

Linux operating system, 

only to work with Web 

applications.

2009
THOUGHT

David Siegel in "Pull: The 

Power of the Semantic 

Web", predicts that the 

creation of semantic 

standards and data will be 

slow. According to him, 

perhaps around 2020, the 

Semantic Web will be 

widely used.
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Being  unaware  of  it  we  have  developed  the  Cloud  Computing  market. 

Through our network activity, Web 2.0 model, in which we provide content 

(information,  audio,  video,  graphics,  photographs),  we have created  the 

need for storage of the content outside our devices (limited disk space). We 

wanted to be able to access our content from any device used (data syn

chronization) and we wanted to have this access, not only at home or at 

work, but wherever we are (mobile devices, remote access to the content). 

These are three needs that have revolutionized the world.

We, the private residents, are paving the way for business. If we use tech

nological facilities in private life, why should we bother with similar prob

lems at work? This simple question has triggered an avalanche of changes 

in the organization. The scale of the revolution is not as great as the scale 

of the revolution in private sphere though.. But it is still the beginning of 

change for better. Business is adopting innovative solutions reluctantly. Of 

course, this is related to other than the life of non-professional approach. 

Most of the activities performed in the Cloud are those related to entertain

ment and so we approach the solutions offered by providers. Cloud is used 

to enhance the attractiveness of our private life. In the business sphere, we 

focus on investment which is not aimed at  work and organization facility 

but at a greater profit.

On the one hand, by generating more and more content we increase the 

demand for:

• larger capacity disk of our devices.

By using multiple devices, including mobile devices, we increase the demand 

for:

• synchronization of data between these devices and the need for remote 

backup, our data security.

In turn, the need for the use of devices - anytime, anywhere, causes the need 

to:

• reduce the size and weight of the device - and this, in turn, results in a 

limited  amount  of  disk  space,  and  thus  -  the  transfer  of  data  from 

handheld devices to the Cloud.

On the other hand, the number of Cloud applications and services offers 

tempts us with its plenty and diversity. Shops with applications have be

come an attraction comparable with toy stores for children, where we get 

nystagmus as a result of the excess of products to choose from. Application 

providers can reduce the cost of creating and developing applications in the 

Cloud environment but, at the same time, the pressure between them, to 

stand out, to reach the new super offer which will conquer the market, our 

tastes and wallets, increases notably. A lower application development cost, 

ease and speed of application release to the market, the possibility of in

stant monetization, all it makes suppliers produce huge amounts of applica

tions for individual users.

As we can see from this abbreviated analysis, we are subjected to double 

market pressures. Our needs vs. market offer. This creates a good fuel for 

the turbo-dynamic development of Clouds.

2009
WEB 2.0

The start of Web 2.0 Sui

cide Machine: the service 

automatically removes 

private content and rela

tionships with friends from 

multiple social networking 

sites at once.

2009.8-9.06
IDEA / CONCEPT

There starts the initiative 

of the  Canada 3.0 cyclic 

forum in Stratford, Ontario. 

More than 1,500 parti

cipants gathered in Strat

ford to start a discussion 

on the creation of Canada 

- a world leader in the 

digital economy.

→ THE 10’
• The dissemination of 

the paradigm ‘as a Ser

vice’

• The Cloud offset a cost 

burden from IT CAPEX to 

OPEX 

• Collaborative solutions 

that support the manage

ment of real-time inform

ation

• The Public Data Pro

cessing Model (Utility 

Computing)

• High requirements con

cerning the increase of 

throughput
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BUSINESS RESIDENTS

Private  residents  have  developed  Cloud  Computing  market,  and  what 

about business residents? You do not have to be a great business analyst 

to conclude that Cloud solutions offer organizations huge cost savings and 

growth opportunities. You need to be aware, however, that the offer and the 

benefits from the using of the Cloud depend on the size of the organization. 

The smaller and the younger the organization is, the greater the percentage 

of the benefits the company will have.

According to a survey conducted among companies in Europe by Interxion, 

the Cloud is considered to be one of the priorities of the executive teams in 

69% of the organizations. Among large companies, the percentage is slightly 

higher (71%) than in the medium (67%) and small businesses (68%).

However,  small  businesses  will  become a leader  in  the  use of  Clouds. 

Overall, 76% of the respondents said their companies used or planned to 

implement Cloud services in the next 24 months -  of  which 78% of the 

small firms, compared with 73% of the large and the medium enterprises.

▼ Infographic: Who's Using Cloud Today?

Source: Own work, based on: www.interxion.com

→ 01.01.2010 

INTERNET

Start of Onet.Video plat

form

Source: Grupa Onet.pl S.A.

2010.27.02
HARDWARE

Steve Jobs presents the 

first iPad.

2010
API

Salesforce launches Data

base.com and Chatter.

2010
HARDWARE

One million iPads sold 

within 28 days from the 

date of product launch.

2010
SOFTWARE

Samsung is launching its 

first Android tablet.
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Cloud identified as a priority

31% 69%

69% of the companies 

in Europe has identif ied 

cloud as a priority.

29% 71%

Large

Companies

33% 67%

Medium

Companies

32% 68%

Small

Companies

NO YES

Plan to use cloud in 24 months

24% 76%

76% of the companies in 

Europe currently uses or 

plan to use cloud comput- 

ing w ithin the next 24 

months.

27% 73%

Large

Companies

27% 73%

Medium

Companies

22% 78%

Small

Companies
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Startups can win most of all. Especially those related to information techno

logy, or any digital products. The Cloud model is almost designed for the 

pre-enterprises. What does the Cloud offer them? Almost a full free, or low-

cost infrastructure for a start-up, unlimited possibilities of digital products 

testing, a tool for creating and developing digital products from any shelf – 

from the lowest to the highest. When it comes to technological capabilities, 

they equate with those possessed by large companies. As a result, compet

ition is becoming more perfect. Since the cloud is an ideal development 

environment for startups, the bigger players do not have a reason to com

plain about. For medium and large companies, startups’ abundance is firstly 

- the opportunity to purchase a good product to its portfolio, at any stage of 

its development - and thus at the same time, it is secondly – a cost, time 

and resource relief from the creation of new products. Just follow the star

tups market and at right time, decide to buy a smaller company and its 

product or the product itself. Of course, one can say that a larger company 

does not have a guarantee to purchase a new product, it can always be 

forestalled by another company, or the startup can choose an independent, 

sovereign path of development. Right. But there is a possibility that larger 

companies can invest in startups making them dependent and guarantee

ing itself a right of preemption or repurchase of the product in its entirety.

The second, big beneficiary of the Cloud offer is the powerful SME sector. As 

in the case of startups, here, as well, a huge and diverse range of cloud solu

tions, which develop opportunities for small and medium-sized companies, 

opens up. In most cases, the implemented solutions will be based on the 

Public  and  Community  Clouds.  The majority  of  SMEs were  limiting  their 

costs, among other things, at the expense of new technologies. Now, the bar

riers are gone. This gives a new impetus to the development and the unlim

ited possibilities to compete with larger companies. SMEs have now access 

to technological and organizational tools similar to those held by corporations. 

At this level, the competition has a chance to equalize. An additional benefit 

of this situation is the strengthening of the possibility to globalize business by 

SMEs.

The last group of business drawing on the benefits of cloud-based solutions 

are, of course, big companies - the last, but not aggrieved in the distribution 

of the Cloud benefits. Large companies, however, have its limitations, con

ditions and requirements, which I described earlier on. They are (the restric

tions)  neutralized  by  the  offer  of  a  Hybrid,  Dedicated  and  Specialized 

Cloud. However, as in the case of SMEs, the benefits do not only lie in an 

improved organization and efficient business processes. Business benefits 

are on both sides. SMEs have a tool for the development of a product and 

business which can become an interesting offer in the internal market of 

companies. On the other hand, large firms are thus relieved from the cost 

and  the  risk  burden  related  to  creation  of  a  wide  range  of  their  new 

products. This does not mean that large firms are deprived of the research 

and development of new products. Simply speaking, the scale of possibilit

ies expands greatly for the entire market of enterprises, regardless of the 

size of these companies.

2010
WEB 2.0

Google launches Google 

eBooks.

2010
GAMES / CLOUD 

COMPUTING

OnLive starts: a cloud gam

ing platform where video 

games are synchronized, 

rendered, and stored on 

remote servers and 

delivered via the Internet.

2010
WEB 2.0

Diaspora starts: a free 

personal web server that 

implements  distributed 

network services.

2010
WEB 2.0

Flattr starts: a micro

donates system.

2010.10
CLOUD COMPUTING

TClouds project starts 

(Trustworthy Clouds) fun

ded by the 7th Framework 

Program of the European 

Commission. The aim of 

the project is to investigate 

and verify the legal basis 

for the creation of a 

vibrant and trustworthy 

Clouds infrastructure.
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OFFICIALS OF STATE AND LOCAL GOVERNMENT

No less important from a business resident, is a very lucrative client for Cloud 

Providers – the official state and a local government. If we can imagine a 

company 'in the Cloud', why cannot we imagine the state administration as a 

special case of the organization? I guess, we would never feel so strongly 

affected by Cloud solutions as is in this sector. Millions, and in some countries 

hundreds of  millions of  citizens are registered in numerous offices -  bills, 

registration cards, registration - automotive, business, police, lots and lots of 

data that is needed just in time and related to one another. That is right, this  

raises a concern about far-reaching surveillance and data collection capabilit

ies by various offices. But they still have the data. We have to get used to the 

fact that the cloud is not an anonymous world. This is the cost of digitization 

of everything. We want transparency in the government, offices, often in com

panies, and at the same time, we hide ourselves behind an anonymous nick

name on the Internet. That time has come to its end.

We demand, we would like the clerical procedures, which we experience 

from time to time, to be the least invasive, fast, easy, and intuitive. The pro

cess of digitization and the level of Cloud cover in administration have been 

introduced only in a few countries, and still, it looks more miserable at the 

stage of development. Paradoxically, this is not a problem of high costs, but 

it  is mainly the problem of political decisions and awareness of possible 

solutions.

IT RESIDENTS

A separate category of Cloud residents are residents of the IT sector. In 

general, IT operators play here a double role. Once, as Clouds Providers 

and second time, as Internal Clouds recipients. I do not know which term 

would be more appropriate here - internal or indirect Clouds recipients. I 

shall leave the choice to the reader. Moving one level down, I distinguish 

two groups of  internal  Clouds recipients and they come in the following 

order:  programmers/  developers  and  IT departments  of  companies  and 

other organizations.

For developers, as employees, freelancers, the Cloud environment is / can 

be a great place to work at. As users, they receive necessary tools to per

form their tasks, they usually work in project groups. 

Developers are Clouds internal users in the second layer of delivery model, 

i.e. Platform as a Service (PaaS). The Cloud, in this case, provides for the 

developers the environment made up of infrastructure and tools for creat

ing, developing and sharing, cloud applications and software.

In the case of developers, an interesting phenomenon of the emergence of 

the development community is worth noting. There are five such communit

ies of Clouds developers, noteworthy:

2010
HARDWARE

Barnes & Noble launches 

a new e-reader NOOK

color.

2010.18.12
WEB 2.0

The use of the social 

media to organize, com

municate, and raise 

awareness in the face of 

repression and attempts to 

censor the Internet during 

the Arab Spring. Protests 

manifesting civil resist

ance, often take the form 

of strikes, demonstrations, 

marches and rallies. Until 

now rulers have been 

forced to resign from 

power in Tunisia, Egypt, 

Libya, and Yemen. A civil 

uprising broke out in 

Bahrain and Syria. Most of 

the protests were pacified: 

in Algeria, Iraq, Jordan, 

Kuwait, Morocco, and 

Sudan.

→ 2011
CLOUD COMPUTING

Apple launches iCloud. 

Although Apple had 

already launched services 

in 2000, as iTools CC, and 

eight years later intro

duced MobileMe, it was 

the year 2008 and the 

iCloud service proved to 

be a breakthrough for the 

company and the Clouds 

market.
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Github -  almost a million people keep here more than two million code 

repositories.

CloudMade - provides developers with controlling software with a range of 

innovative tools and APIs, which, in turn allows, them to create applications 

across all  major web and mobile platforms. Currently,  22,463 developers 

create mobile and web api with the use of CloudMade.

ProgrammableWeb - offers over 3000 APIs. 

TopCoder -  the  world's  largest  community  of  software  developers  with 

more than 165,000 developers representing over 200 countries. 

SourceForge – an Internet source code repository. It acts as a centralized 

location  to  control  and  manage  open source  software  development.  The 

SourceForge  repository  hosts  more  than  300,000  projects  and  over 

2,000,000 registered users.

However, divisions / departments of companies and other organizations 

change their  role in the Cloud environment.  Cloud Providers take over 

part of their duties and thus free internal IT staff from routine tasks related 

to maintaining IT infrastructure. The role of IT changes from the executive 

one to supervising, control and advise. In the role of Clouds members, 

they receive necessary tools to control, supervise and manage company’s 

Cloud.

PARTNER CLOUDS ECOSYSTEM

An interesting discussion on partner ecosystems Nitin Mishra84 presents in 

his blog. According to him, virtualization has changed the way applications 

are  delivered  and  improved  cost  efficiency.  Suppliers  have  noticed  the 

impressive benefits of virtualization across all devices, networks, and stor

age layers. Universal virtualization has enabled the transformation of com

plex data centers and improvement in their performance. However, many 

data center architectures are heterogeneous environment which are incom

patible, hampering the process of standardization and full freedom in the 

use of all available resources.

The biggest problem for Clouds Providers is the fact that the key resources 

require multiple sets of tools, processes, data management and management 

teams. If we add to this the huge increase in the amount of data and the  

rising cost of energy used to maintain the system, a very serious problem 

arises.

As a consequence, partnerships of Cloud Providers are formed in order to 

create a wider platform for virtualized dynamic data center (Cisco, NetApp 

and VMware). Together, Cloud providers deliver virtual infrastructure soft

ware, unified data storage, servers and networking technologies that can 

be used for more demanding business challenges.

2011.02
ARTIFICIAL 

INTELLIGENCE

In a demonstration of the 

popular American quiz 

game Jeopardy!, The IBM 

Answer System Watson 

defeated the two biggest 

champions Jeopardy!: Brad 

Rutter and Ken Jennings.

2011.01.03
IDEA / PROJECT

IBM Smarter Computing 

announces a framework to 

support the development 

of a Smarter Planet. The 

entire architecture of 

Smarter Computing, Cloud 

Computing is one of the 

most important elements.

2011.11.03
HARDWARE

The market debut of 

Apple's tablet: iPad 2.

2011.06
CLOUD COMPUTING

Telecommunications 

Industry Association was 

developing a Cloud Com

puting white paper in order 

to analyze the challenges 

and opportunities of the 

integration between the 

services of CC and tradi

tional American standards 

of telecommunications.
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The benefits of such a partnership ecosystem for end-users are enormous. 

For example, simplification of  delivery (for the client). The customer has 

access to a 'one-stop-shop' (one place of purchase and supply) supported 

by  one  SLA and  one  point  of  support  and  assistance.  Specialization 

requires the integration and the interaction. There are no providers offering 

a complete vertical integration of services (all services layer).

Nitin Mishra proposes the following classification of the participants in the 

partner ecosystem:

• Cloud and Web Masters solutions

• Specialists in virtualization and automation software

• Specialist software for businesses

• Independent Software Vendors (ISVs)

• System integrators

• Service Providers

• Manufacturers of hardware

• Supplier of value-added web

• Aggregators

Partners combine their efforts not only to support Cloud technologies, but 

also to  support sales, generate the demand, joint marketing campaigns, 

etc.. Partners in the ecosystem can also ‘repack’ and cross-sell (combined 

offer) each other's offerings. For example, the seller may sell  technology 

services integrator.

An example of a company which applies the strategy of partnership is a pion

eer in virtualization - VMware. Cooperating with service providers, VMware 

created its own affiliate program called VMware Service Provider Program 

(VSSP). The program provides a framework that allows service and hosting 

providers to benefit from VMware virtualization solutions in a way that creates 

a broader business model. Another example is the Global Alliance Partners 

which integrated its software and hardware with VMware technology, and 

thus, supported its products running on VMware virtual machines co-selling 

and / or reselling VMware products to external customers.

The partner ecosystem is very likely to develop because of  the business 

benefits that it offers. An additional challenge is the greater strength of such 

federal unions in implementation, promotion and victory in a single realized 

CC standard by a group. If it is not implemented by such a partnership, the 

only alternative possibility will be a solution imposed by one corporation. The 

one who introduces the standard first, he/she will benefit the most.

Let's leave the partner ecosystem and see what there is in the lower unit 

layer of  Cloud Providers. Generally,  Cloud Providers can be divided into 

three groups:

• Basic Cloud Services Providers,

• Cloud Service Support Providers,

• Cloud Service Brokerage.

In the first group, in turn, we can distinguish three sub-groups:

2011
WEB 2.0

The market debut of 

Google+: the Google 

social networking web ser

vice, integrating existing 

services like Google Buzz, 

and Picasa Web Albums.

2011.15.06
HARDWARE

The launch of Google's 

Chromebook (manufactured 

by Acer Inc.., and Sam

sung). It is a personal com

puter running Google 

Chrome OS. Devices are a 

distinct class of the personal 

computer located between 

the pure Clouds client and a 

traditional laptop.

2011.09.08
SOFTWARE

The debut of Siri - an intelli

gent personal assistant and 

a knowledge navigator, act

ing as an application for 

Apple's iOS. Siri answers 

questions, provides recom

mendations, and performs 

certain actions in response 

to voice commands. Apple 

claims that the software 

adapts to the user's indi

vidual preferences over 

time and personalizes res

ults, and tasks.

2011.05.10
At the age of 56 years 

Steve Jobs, a co-founder 

and CEO of Apple, dies.
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Application Providers - these are providers who offer direct access to the 

application without having to worry about maintenance, development, sup

port and technical assistance to this and for this application. For example, 

using Gmail or Hotmail, you do not have to worry about a server infrastruc

ture, a working memory, and update antivirus software. As we can remem

ber from the delivery model, it is an offer located on the SaaS layer for end 

users and on the PaaS layer for application developers.

Resource Providers – these are providers who administer virtualization 

systems and offer sales of memory, data processing and storage. Such pro

viders include Rackspace Cloud and Amazon Web Services (AWS). The 

layer equivalent in the model of services would be IaaS here.

Infrastructure Providers - infrastructure providers offer includes servers, 

storage,  bandwidth and data centers (energy,  a space hardware,  the IT 

staff). An example of Infrastructure Providers is RightScale. As in the case 

of Resource Providers, here, as well,  the layer equivalent of the offer is 

IaaS. The difference between the resource provider and the infrastructure 

provider is mainly that the first one provides the software infrastructure and 

the latter one - the hardware mainly.

In the second group of Clouds support services providers, we can distin

guish five sub-groups:

Tools Providers in fact, they do not offer solutions to end users, but they 

support tools for development environments (PaaS layer).

Cloud Architects - their task is to design Cloud solutions by creating Cloud 

IT architecture responding to the needs of business customers. Architecture 

should cover all key aspects of the data storage security, system integra

tion, opportunities for further development, and the IT support staff team at 

the end.

Clouds Auditors - for organizations, data security is a very important as

pect in any Cloud configuration. Due to the fact that stored data is often 

confidential, it is important to implement an adequate audit and regulatory 

processes. Clouds auditors are the third independent party of  the Cloud 

business. Their task is to assess the configuration of Clouds and identify 

security vulnerabilities, data leaks and the location of  performance prob

lems. There are 5 main types of audits which can be used by the organiza

tion:

• Security Audit Data: research integrity and security of the Cloud system.

• Regulatory Compliance Audits: examine the compatibility of the Clouds 

system  with regulations and laws.

• Audit Performance and Reliability: this test measures the quality of the 

system through various performance tests. Tests may include extreme 

conditions in order to locate the bottlenecks in the system.

• Audit of DR / BC (Disaster Related to Loss of Data and Continuing Busi

ness): audit answers questions: how fast you can continue to operate in 

the event of an accident / failure, and how much data can be saved.

2011.10
INTERNET

The Anti-Counterfeiting 

Trade Agreement (ACTA) is 

an international agreement 

that aims to establish inter

national standards for 

enforcing intellectual prop

erty rights. The agreement 

was signed in October 

2011 by Australia, Canada, 

Japan, Morocco, New Zeal

and, Singapore, South 

Korea and the United 

States. Upon entry into 

force, the agreement would 

be applied only in those 

countries which have rati

fied it.

The ACTA opponents 

argue that the agreement 

violates fundamental rights, 

including freedom of 

speech and privacy. The 

secret nature of the work 

on the ACTA excluded civil 

society in developing coun

tries in the negotiation pro

cess. The ACTA and its rat

ification process has been 

criticized by the Electronic 

Frontier Foundation iEnter

tainment Consumers Asso

ciation.

2011
HARDWARE

From 1990 to 2011, world

wide mobile phone sub

scriptions volume in

creased from 12.4 million 

to over 5.6 billion. Global 

mobile market penetration 

was 70% in 2011.
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• Audit ROI (Return on Investment): audit checks business case Clouds 

configuration and ascertains the financial sense.

Adopters - their goal is the adoption of existing IT systems to the Cloud 

environment.

Cloud Media Providers - the network providers, including the Internet.

The last group of Cloud Providers are Cloud Services Brokers represented 

by three sub-groups:

Services Aggregators - Cloud service aggregators are either Cloud Pro

viders who offer their Cloud-based services integrated with various other 

suppliers, or middlemen whose main objective is to create a marketplace 

offers.

Resellers / Intermediaries - help to identify appropriate services, advice 

on selection,  sometimes mediate in  price negotiations and offer support 

throughout the purchase process.

Services Arbitration - offer independent advice and assessment services 

selected by the customer.

As you can see in the presented division, Clouds Providers have very differ

ent business domains. The largest number of them is located in the SaaS 

layer where the classification of providers could be further developed more 

thoroughly. But even such a simplified typology of Cloud Providers presen

ted above is quite broad. More and more of specialized organizations are 

on track to purchase Cloud business services. The greater the amount at 

stake, the more complex process of buying, and the more players support 

it, which is obviously not the principle.

For end users, the aggregation of services in the form of markets, or individual 

counseling in the selection of providers and detailed solutions are most con

venient solutions. Aggregators can be used in the case of standard, compar

able, rather low-cost services. Markets are a good place to purchase, both for 

individual and business customers. The individual agency and consultancy 

will be, in turn, related to dedicated, specialist solutions which lie beyond the 

individual purchases of services in the Clouds marketplace.

INTEGRATORS

Providers work with integrators to help customers in the internalization of 

new products and services (for example, in the process of migrating to the 

Cloud). Integrators’ role is to help customers to adopt new technology.

Cloud  Integration  determines  interfaces  delivery  and  data  exchange 

between the hosted data services and any endpoint. A good example is the 

integration of salesforce.com.

2011
BUSINESS

Intel Capital announced a 

new fund to support com

panies working on techno

logies related to the new 

generation of the note

book (Intel compatible with 

the concept). The Com

pany allocated $ 300 mil

lion for the development of 

Ultrabooks. Intel 

announced the ultrabook 

concept at Computex in 

2011. Ultrabook is thin 

(less than 0.8 cm thick, on 

Intel processors), the 

characteristics of the tab

let (touchscreen) and long 

battery life. Ultrabook will 

be a direct competitor to 

Apple's MacBook Air.

2011
WEB 3.0

Panorama Software cre

ates the term ‘BI 3.0’ 

(Business Intelligence 3.0) 

in parallel with the intro

duction of a new Panor

ama NectoTM product.

2012.18.01
INTERNET

Wikipedia, Reddit, Boing 

Boing and some 7,000 oth

er sites darkened their 

websites within the global 

protest against the anti-pir

acy act of the PIPA U.S. 

Senate (Senate's Protect 

IP Act).
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The synthesis of information on Cloud Integrators was vividly presented in 

the article by Glenn Johnson85. He used the following acronyms; S2S for 

the integration of SaaS-to-SaaS, S2E for the integration of SaaS-to-Enter

prise,  C2E  integration  and  Cloud-to-Enterprise  -  to  determine  various 

options for Cloud integration. The figures below illustrate the integration of 

each of the cases.

▼ Figure.The Integration of SaaS-to-SaaS (S2S).86

Source: Own work, based on:Cloud Integration Defined. Can Cloud BPM Be Far Behind? Glenn 

Johnson. Aug 11, 2010.

S2S integration  allows  Software-as-a-Service  (SaaS)  applications  to  ex

change data with other SaaS applications. S2S integration may occur at the 

level of the platform, such as Force.com. The purpose of integration is to 

enable the sharing of information between Salesforce.com and other ap

plications located on Force.com. Quite  often,  however,  SaaS integration 

must take place between two, completely different, SaaS, applications such 

as Google Docs and Salesforce.com.

▼ Figure. The Integration of SaaS-to-Enterprise (S2E).

Source: Own work, based on:Cloud Integration Defined. Can Cloud BPM Be Far Behind? Glenn 

Johnson. Aug 11, 2010.

2012.02
SOFTWARE

Ericsson demonstrates the 

mobile-TV for LTE, a new 

service that uses eMBMS 

(the extended  Multimedia 

Broadcast Multicast Ser

vice).

2012.19.02
WEB 2.0

The debut of iBooks Author 

(IBA) - Apple applications 

to create e-books and their 

publication in the Apple 

iBooks bookstore.

2012.02-06
INTERNET

The name of a popular 

hosting service domain - 

Megaupload was blocked, 

and the site was closed by 

the United States Depart

ment of Justice, in con

nection with an indictment 

and arrest of service own

ers for  infringing copy

right.

Internet file-sharing ser

vices Fileserve and 

Filesonic and Btjunkie, one 

of the most popular BitTor

rent sites, finish their busi

ness. FDzone is closed.

2012.16.03
HARDWARE

The launch of iPad 3.
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The S2E integration allows Software-as-a-Service applications to exchange 

data with enterprise applications.

▼ Figure. The Integrating Cloud-to-Enterprise (C2E).

Source: Own work, based on:Cloud Integration Defined. Can Cloud BPM Be Far Behind? Glenn 

Johnson. Aug 11, 2010.

The C2E integration allows the widest form of the Cloud-based integration, 

providing interfaces between and including the exchange of data between 

any number of SaaS, Public Cloud, Private Cloud and enterprise applica

tions.

When clouds’ C2E integration extends beyond simple integration and com

bines dynamic automation with management of business processes, both 

in the Cloud and in the enterprise systems, the best solution, according to 

Glenn Johnson, is a Cloud - Business Process Management (CBPM).

▼ Figure. Cloud-BPM (Business Process Management).

Source: Own work, based on: Cloud Integration Defined. Can Cloud BPM Be Far Behind? Glenn  

Johnson. Aug 11, 2010.

2012.04
HARDWARE

An international team of sci

entists from the University 

of Southern California, the 

Delft University of Techno

logy, the Iowa State Uni

versity of Science and Tech

nology and the University of 

California at Santa Barbara, 

constructs a two-cubit 

quantum computer on the 

diamond crystal.

2012.04
HARDWARE

The presentation of the 

prototype, Glove One, at 

Peck School of the Arts MA 

/ MFA Thesis Exhibition. 

Glove One is printed in the 

3D handheld cellular phone 

created by Bryan Cera, a 

student at the University of 

Wisconsin-Milwaukee.

2012.24.04
CLOUD COMPUTING

The premiere of Google 

Drive: the service lets stor

age and synchronization 

of files. Google Drive is an 

extension of Google Docs 

which allows users to 

store all types of files on 

Google's servers.

2012.04
HARDWARE

The test of the prototype 

of Google Glasses – the 

glasses for Extended 

Reality visualization.87
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CBPM superintends the workflow, traditional enterprise systems and Cloud 

Computing by automating business rules. CBPM is an example of iBOLT, a 

system that combines the JD Edwards ERP systems, SharePoint, Sales

force.com, Amazon Web Services, Google Docs, and the social media such 

as Twitter. CBPM conducts procedures between the two systems synchron

ized (system-to-system in real  time) or asynchronous (system to human 

workflow) or in combination with one another.

Because the barriers to entry integration clouds market are much lower 

than in the traditional model of integration, we can expect to see a large 

number of smaller, cheaper Integrators.

REGULATORS

While the Cloud has not had a dedicated Regulators yet, we are dealing with 

a number of local laws and regulations governing the development of the 

Clouds, inherited from the existing framework for the functioning of the Inter

net. Cloud Computing requires specific regulations on data security, location, 

ownership and, in particular, intellectual property rights and privacy.

The regulation  in  relation  to  Cloud,  will  be  weighing  the  impact  on  the 

development of Cloud Computing. And it is not about the local or national 

law. The case concerns the transnational regulation. I' is a big challenge, 

especially if you look at the flabbiness of such rules in other areas, such as 

finance and control and related problems, among others, in the EU or an 

embarrassing false start in the regulation of the rights of Internet users, the 

ACTA package.

Regulators constitute the law, but next to the same regulators, there are 

many institutions that co-create the law and it  has a decisive influence. 

These are certainly corporations who are often interested in different solu

tions than those which are the privilege of the ordinary end user. The fol

lowing large and significant organizations do also have an enormous effect 

on regulations:

Cloud Security Alliance (CSA) – a non-profit organization established to 

promote the best practice of the CC security and education on the use of 

CC in securing all forms of data processing.

Cloud  Computing Interoperability  Forum (CCIF)  –  The  Forum  for  the 

development of the global Cloud Computing ecosystem where organizations 

could work together seamlessly to develop the CC technology and related 

services.

Cloud Standards Coordination - a wiki site/service for documenting and 

providing various initiatives for CC standardization.

European Telecommunications Standards Institute (ETSI) -  ETSI TC 

GRID’s goal is to resolve issues related to the convergence of IT and Tele

2012
HARDWARE

The European mobile 

market, measured by the 

activity of subscribers of 

top 50 networks, is worth 

860 million. According to 

the Nielsen survey, in 

2012, half of the American 

mobile consumers owns a 

smartphone.

→ 01.01.2013 

CLOUD COMPUTING

Start of Enterprise 

Onet.Cloud services

Source: Grupa Onet.pl S.A.

01.05.2013 
CLOUD COMPUTING

Start of Storage aa Ser

vice Onet.Disc services

Source: Grupa Onet.pl S.A.
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communications. This applies not only to computer networks, but also to 

Cloud Computing which place a special emphasis on ubiquitous access to 

the Web and scalable computing and storage resources.

Open Cloud Consortium (OCC) - it supports the development of stand

ards  for  CC and a framework  for  cooperation  between the Clouds  and 

sponsors workshops and other events related to the CC.

Open Cloud Manifesto -  promotes the belief  that  the Cloud should be 

open.  Cloud computing industry requires an objective,  targeted dialogue 

about how this new computing paradigm will impact organizations, how it 

can be used with existing technologies, and how to eliminate the potential 

pitfalls of proprietary technologies and the development of CC.

These are just some of the organizations that have or may have the nature 

of Regulators. However, national governments and the political will of the 

international cooperation in this field play the main role in the regulation on 

the further development of the Clouds.

01.06.2013 
Start of Onet.Accelerator 

and OnetBid.Data ser

vices

Source: Grupa Onet.pl S.A.

4Q2013 
Start of Backup aa Service 

services are planned

Sources: Own work, based on: 

5 Key Events in the history of 

Cloud Computing, Kaushik 

Raghupathi. 02.26.2011, 

http://cloud.dzone.com/news/5-

key-events-history-cloud

A historical look at Cloud 

Computing [Infographic], 

Barton George - Director, Web 

& Tech Vertical Market. 12 Apr 

2011, 

http://en.community.dell.com/d

ell-blogs/enterprise/b/inside-

enterprise-

it/archive/2011/04/12/a-

historical-look-at-cloud-

computing.aspx

Cloud Infographic: The Cloud 

Computing History, MARCH 

20, 2012, 

https://www.cloudtweaks.com/2

012/03/cloud-infographic-the-

cloud-computing-history/

CLOUD COMPUTING – 

IMPORTANT EVENTS 

TILL 2010, Udayan Banerjee, 

March 8, 2011. 
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CHAPTER III.  PHYSICS OF CLOUDS│BRIDGES AND CLIFFS

BRIDGES AND CLIFFS

Up to now I have assumed somehow a priori benefits of the migration and the use of Clouds. In many 

sections of this book I have referred to the specific advantages and opportunities offered by the higher 

level of 'cloudiness' of the world. Now, however, one should sort out information in terms of the pro and  

anti-development of Clouds and the benefits and disadvantages of the 'cloudiness'.

I will try to locate all of the most important factors supporting the development of Clouds and its benefits. 

I will also locate the biggest barriers to the development of the Cloud model, and factors which inhibit and 

determine the implementation of Cloud in organizations. Pro-development elements, benefits, are called 

Bridges and Levers. Bridges represent simple and horizontal benefits transportation resulting from the 

migration to Clouds, while Levers define the vertical transportation of benefits, allowing the entry into the 

higher levels of development. Levers are a mechanism in which, with less effort, we can get, above aver

age, disproportionately greater opportunities and benefits. Cliffs represent the largest gaps and weak

nesses in the Cloud model, not necessarily located in the same Cloud. Cliffs mean gaps in the Cloud 

model which are not always connected with all users. 

Many elements, which I will discuss in the below chapter, will appear in the different context of descrip

tions of Bridges and Lever. Such repetitions are necessary because of the combination of several factors; 

their  mutual  interaction  and  interdependence.  The  Cloud  Computing  system  is  not  rigid,  but  quite 

smooth, permeating the structure of the organization and use functions in the private and business area. 

The same phenomenon refers to Bridges and Cliffs. Depending on the situational context, the group of 

users, a given element can occur both on the side of the Bridges and the Cliffs.

Moreover, all the factors described below are presented in one dimension of time. In order to maintain 

clarity of the description I have omitted this aspect, but I want to emphasize that the factors mentioned 

above appear in different places in the timeline of the development and implementation of the Clouds. 
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Other factors will be important at the stage of the implementation, the other at the stage of the develop

ment, and still others in the case of the customization of the Clouds system to the traditional IT. However, 

these matters are so obvious that I have decided, for the above reasons, to ignore them. The figure 

below can be the compensation for some omissions.

▼ Figure: The Examples of the Benefits of Cloud Deployed by to the Time Criterion.

Long-term Benefits

CLOUD

Immediate Benefits

Increase IT Flexibility

Improve IT / Business 

Process Effeciency

Reduce IT Costs

Better Services for 

Citizens

Lower Cost of Failure

Improve Government 

Effectiveness

Drive Efficiency Gains

Enhance Collaboration

Facilitate Business Agility

Enhance User 

Experience

Accelerate Innovation

Transform R&D and Science

Contribute to GDP Growth

Create New Jobs / Business

Empower Individuals

Improve Competitiveness

Transform Education

Promote Sustainability

Level Playing Field

Provide Leapfrogging Opportunities

Source: Own work, based on: Exploring the Future of Cloud Computing: Riding the Next Wave of Technology-Driven Transformation.  

World Economic Forum In partnership with Accenture 2010.
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BRIDGE OF SAVINGS AND COSTS LEVER

There is not probably a nicer message for the customer than such a lower purchase price of the goods. 

Therefore, the payment system in the Cloud delivery model is regarded as one of the main benefits and 

Bridges on the way to the Clouds. Paradoxically, however, many business customers, and I think that 

also individual ones do not always choose the Cloud-based service because of its cost advantages. The 

price may be a Cliff or Bridge, depending on the budget or the depth of the wallet, but the first choice 

concerns the utility.

Let us assume that we chose the utility. It is time to look at prices and cost effects of our choice. In the  

traditional purchase model, for example, of applications we have paid for the license, that is for the per

petual usufruct of the offered program. The license price has  included costs such as:

• cost of equipment,

• cost of infrastructure development,

• cost of software maintenance,

• cost of dedicated professionals in the IT department,

• cost of upgrades and the implementation of new software versions.

Bridge and Lever of ‘pay-as-you-go’ Model

In the Cloud model, the price is not fixed, and we do not have to buy a package of functionality imposed 

on us (although in this regard there are certain limitations). What does it mean that the price is not fixed? 

The pricing model of Cloud Computing is based solution on the pay-as-you-go solution - or pay for what 

you will  use up. So, we do not pay a fixed amount (unless it  is a subscription system), but variable  

amounts depend on how much and at what time we used the Cloud resources.
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In the case of using the IaaS layer, instead of investing in data centers, servers, licenses, and payments 

connected with the maintenance of the infrastructure, the company hires certain resources and can opt 

out of them at any time. In the PaaS layer a developer can work on the development of its latest applica

tion without having to worry about the cost of the hardware and software necessary for their work - just 

renting their work environment and having access to other developers. An individual user does not need 

to buy individual licenses for the software, which will be used at 10% of its functionality. He can benefit 

from the package of useful functions at a certain time. It's like having the ability to use the hell stocked  

garage without having to purchase the property with all the tools.

Pay-as-you-go for the end customer means lower prices, the release from buying everything forever, 

temporality of using purchased services (leased resources) and the ability to opt out of services forever  

or a specified period, and the ability to scale purchase (more-less computing power, more-less features, 

more-less disk space).

Bridges of Costs Migration

Migration costs within the variable, fixed and investment costs are very important for business. The pay

ment model based on resource rent reduces fixed costs in favor of variable costs; so instead of buying a 

server or software licenses, a temporary lease on a different scale to use the server or the application.  

The focus on variable costs makes the actual consumption real, and the use of resources without the 

loss of the existing infrastructure. A graphic example is an illustration of the situation where the company 

has the IT infrastructure (hardware, software, personnel) which uses a scale from 30% -85% depending 

on the intensity of business processes. Let us imagine this with the use of the specific example, namely:  

a supermarket. Add to that the seasonal nature of sales and time of day: the day job - at night downtime 

at work. From the perspective of costs, with less customer retention, days off, idle time of the day - the  

infrastructure costs are rising substantially, and the infrastructure is very unproductive. Shifting the costs 

of the infrastructure to a provider makes the cost flexibility of the company increase, the relief from the 

cost of investment and cost optimization, real and justifying expenditure on the ‘working’ infrastructure.

▼ Chart. What Factors Motivate the Adoption of Clouds?

(% of responses, can select a number of factors)

Source: The Download. Cloud Computing Research Study. 2011. Online report sponsored by Lockheed Martin.
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Power and cooling IT infrastructure are also another migrant from fixed costs to variable costs. The com

pany, having the property of the entire infrastructure, regardless of the intensity of its use, must bear the 

same or similar fixed costs of energy and cooling. In the case of the rent IT, power and cooling costs 

become the component of the variable price of Cloud services providers.

The last advantage of the of pay-as-you-go model is a reduction or no initial cost (start-up costs). This 

cost  is  transformed  from Cliff  to  the  Bridge,  especially  in  the  case  of  the  need  for  using  more  IT 

resources.

Bridge and Lever of Savings by Improving Efficiency

Companies gain significant cost savings through increased resource efficiency and organization. Here I 

identify three areas of the Clouds increase efficiency. These are: the IT resources, IT staff, and the busi 

ness organizational system.

In the  case of  IT resources,  efficiency increases,  among others,  by virtualizing its  own IT business 

resources, eliminating the need to install the application on a user’s computer (using a standard Web 

browser), the optimization of the lease of functions and resources necessary on a variable scale and time 

(as opposed to having everything and using only some part of the resources), and through the use of 

more efficient, new technologies made available by the Clouds Providers.

Companies and individuals can incur lower costs to purchase computers and mobile devices due to less 

needs for computing power and storage capacity in the Cloud environment. This means that the user 

does not have to have a computer with high processing power to run the Cloud application, as compared 

with the larger needs in this field for the ‘boxed’ application. Thus, the Cloud application relieves the 

user's computer and saves its performance and a price.

Another advantage is the fact of the software cost reduction. Organizations do not need to buy separate 

software packages for each user’s computer. The software is shared in the Cloud by multiple users sim

ultaneously. In addition, the CC is able to improve the compatibility of work among different operating 

systems. A user may be connected to the Clouds and still share documents with other users, running on 

any operating system.

The important role in terms of increasing efficiency is the ability to easily move the load between Private 

and Public Cloud (a Hybrid Clouds corporate case).  And do not forget the IT operating costs, which 

include: physical maintenance, upgrades, staff salaries, etc.. By shifting to the Cloud, the company is free 

from such expenditure.

The IT resource efficiency is not only the update of software, but also the upgrade of hardware. The cost 

of replacing the physical hardware is painful for every CFO of the company. The larger the organization,  

the more pain is. The recipe is here, of course Cloud, providing access to the best resources. In the 

interest of Clouds Providers is the possession of the infrastructure better than what the company could 

afford to own.

For Clouds Provider, Bridge and Lever efficiency is also resources virtualization, but also the multi-ten

ancy of the IT infrastructure. The fact of the hiring IT resources makes it possible to spread the costs of  

owning and maintaining the infrastructure for many customers.

IT workers are another area of the Cloud increase efficiency. This applies to both the internal team of IT 

organizations and employees of Clouds Providers. In the first case we have to do with the process of R2, 

the Reduction and Reorganization of the IT team. The Reduction is not an obligatory phenomenon, but it  

can be performed due to the Reorganization. The latter one results from the new role and responsibilities 
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of the internal IT which moves the emphasis of efforts from technological support to business support. 

The task of the IT department, reorganized with regard to Cloud, will be now Cloud management, rela

tionships with Clouds Provider, identifying and supporting the implementation of new business challenges 

based on the Cloud computing system. All changes mean for businesses: a more efficient IT team, lower 

maintenance costs (the part of the function is shifted to the Clouds Provider), lower support costs, the 

elimination of the IT infrastructure costs.

Automatic cuts in the investments in the IT infrastructure are also possible thanks to and through the 

decentralized environment of the Cloud work. There is no longer any problem to provide enough places 

for all employees at the same time. CC allows remote data processing and mobile permanent IT staff on-

board, while limiting the need for  the office space and having all  one’s employees physically within 

reach.

For Cloud Providers the reorganization of the IT team is also an essential element to adapt to the service 

of the Cloud-based offer. Here, too, there is also a roles shift towards the focus on business solutions, 

the secondary role of technological solutions. This process of the increase in efficiency does not neces

sarily lead to cost reduction, but it is certainly to increase the revenue possibilities. An additional field of 

the maneuver for Clouds Providers (IaaS and PaaS mostly) will also be also the possibilities of the cost  

shifting of the software development to developers working in the PaaS layer - the inner dimension of the 

Cloud market.

The last, the third area of increasing efficiency through Cloud, is an organizational system. The automa

tion of  operations can reduce costs through regular posts cuts,  but also by improving business pro

cesses. Especially the latter ones are pretty pampered by the Cloud environment, thus improving organ

izational efficiency. Costs are cut in the field of data entry, call centers, IT departments, and marketing 

research.
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Cloud supports the processes by which the organization becomes more flexible and mobile. One should 

note clearly and distinctly that the proper implementation and execution of activities in the Cloud can con

tribute to the significant reduction in organizational waste. An additional aspect is the significant reduction 

in costs in the case of removals (resources are in the Clouds), or establishing new branches and affiliates 

(both in the region and on an international scale.

My favorite example is the online store. I think there is not any striking example of the flexibility and 

extensibility of Cloud than such a case. In the real world, renting a specific store area space, we have to 

bear higher costs when the customer rotation is lower, and at the same time we run the risk of losing 

additional at the time of increased traffic, because we have still the same storage space. There is no 

space for new products there is no space for new employees. Any change in order to reduce costs and  

increase a store is connected with the long process of reorganization and does not guarantee returns on 

investment. Whereas, what happens in the case of the online store that uses the Cloud environment? 

Virtual space is a stretchable. Fewer customers, the less disk space, a lower payment for the data host

ing. More traffic in business - fast re-buy of ‘surface’, better tools, more people in the ‘office’. The virtual 

Store is 'plastic' and 'stretchable' and reduces or increases its surface area, and thus costs, depending 

on our needs.

The  same  phenomenon  refers  to  our  shelves  for  books,  dictionaries,  encyclopedias,  handbooks, 

magazines, movies, music, games, photo albums, documents. Instead of cluttering our home, we can 

have unlimited space for our virtual resources, and we can also have access to them, not only at home, 

but in the park, on the bus, on friend or colleague birthday, on journey, at school, or at work.  We save liv

ing space, furniture, cleaning, finding, classifying.

139



Matt Mayevsky THE CLOUDS ECONOMY

Lever of Time

The Cloud time lever has three dimensions: implementation, product and operational one. The imple

mentation dimension concerns the reduction in implementation time of the Cloud IT infrastructure. Espe

cially in comparison with the traditional process linked to investments and the preparation of one’s own IT 

infrastructure for operation. The introduction of Clouds in time dimension is painless for the end user.

Cloud reduces the birth and maturation of the product. The Cloud efficiency starts with the creating pro

cess, with the support of pro-innovative factors and the aspect of cooperation. The time of the putting the 

product on the market is also reduced. It concerns for example: digital products, such as applications, e-

books,  electronic newspapers,  games, music.  Along with  pro development  factors,  a)  the life of  the 

product may be significantly extended, b) the organization becomes more efficient in creating new mod

els and / or products.

Considerable are also savings resulting from reducing the time of the operation. The optimization of busi

ness processes in the Cloud, their automation, better links with supporting processes, all it contributes to 

the efficiency of the enterprise organizational system.

Lever of ROI

ROI is a key indicator of an argument for or against the migration of organizations to Clouds. The com

plexity of the ROI is directly proportional to the size of the organization implementing the Cloud. In the  

case of SMEs, or the individual user the case seems to be quite simple. Here, the calculation will focus  

on Cloud-based applications compared to 'boxed'.  Where a more complex hardware infrastructure is 

necessary, Cloud costs will significantly increase. What has so far seemed so simple and obvious - low 

costs of the Clouds, can be a little too complicated. Adding the costs of all services by multiplying a spe

cified period of use, the final price will not always be such an alluring cost effective aphrodisiac.

However, any use of Clouds may be different and one cannot be influenced by general assumptions, or 

even specific use cases. The devil is in the detail, and one should personally complete one’s own calcu

lation for Cloud solutions. Such solutions not always will be perfect, but beneficial for many players. 

▼ Chart. Percentage of entries achieving the business benefits of Clouds by continent, size and 

sector organizations.

Source:  Adaption,  Approaches  &  Attitudes.  The  Future  of  Cloud  Computing  in  the  Public  and  Private  Sectors.  A Global  Cloud  

Computing Study. Sponsored by AMD. June 2011.
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Despite the fact that CC is still in the early stages of development, most organizations notice the benefit 

of the migration to Cloud. The interesting fact is that most Cloud-enthusiasts are in Asia, whereas Cloud-

skeptics in Europe. The high level of the Cloud-indifference in government administration is probably due 

to the low level of knowledge about Clouds among public officials and politicians. It augurs ill for us -  

users as citizens.

▼ Chart. Average ROI of CC.

Source:  Adaption,  Approaches  &  Attitudes.  The  Future  of  Cloud  Computing  in  the  Public  and  Private  Sectors.  A Global  Cloud  

Computing Study. Sponsored by AMD. June 2011.
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In terms of the return on investment Asia dominates. Hence, perhaps Asian optimism referring to Cloud. 

In second place there is USA - the cradle of CC and in the third (as usual falling behind other countries)  

sluggish Europe. The greater return on investment is recorded among organizations employing more 

than 500 employees. It is also puzzling. Up to now it has seemed that the smaller companies can calcu

late investments in a better way. Striking is also a higher proportion of the achieved ROI in public admin

istration to lower rates in the industry.

Bridge of Control by Means of Meters of Used Resources and Efficiency

All  the  savings  and costs  described  above should  be accurately  calculated  before  the  migration to 

Clouds. And that is not over. The process of  the use can be verified by many original assumptions. 

Therefore, it is so important to control the use of Cloud resources through measures which we should be 

provided with by the Cloud Provider. This will allow us to monitor current consumption, efficiency and 

labor cost in the Cloud environment. Meters are required for better planning of renting Cloud resources 

and ongoing cost control.

User Perspectives

The Savings Bridges and cost Levers presented above are treated fairly in general from the perspective 

of the end user with a greater emphasis on the business user. However, the outlined perspective is more 

complex and also concerns the individual user and, at the business level, startups, SMEs and corpora

tions. It will be also different from the perspective of the member of the public administration, or Cloud 

Providers. Different accents in the Bridges and Levels presented above will be unevenly spread in each 

of the groups of Clouds residents. 

The offer of free or low-paid services in the SaaS layer will be of significant importance for the individual  

user.  Startups will achieve significant savings in access to new technologies and support in the crucial, 

early stages of development. Startups are a clear beneficiary of Bridges and cost Levers due to the cap

ital allocated to development. The same is about SMEs, except for the fact that the larger the organiza

tion is, the more important the costs of the IT infrastructure and the possibility of renting the IaaS layer 

are.
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What is beneficial for Clouds consumers is not so great for its Providers. For Providers, the pay-as-y

ou-go model means more work designed to attract a larger number of end users. The lower price must  

be offset by economies of scale. Then there are considerable costs of the IT infrastructure, providing new 

technology, a good team and infrastructure software. Supplier efforts will pay for themselves when its IT 

infrastructure is optimally utilized by end users.

BRIDGE OF RELIABILITY AND RISK LEVER

The Bridge of reliability is, as the most of Cloud factors, dependent on the size of the organization. The 

greater organizational (more users in the organization) weight, the greater demands and expectations 

towards the reliability of Clouds. These requirements are the most reasonable, taking into account the 

cost of failures, downtimes, loss of data in corporations, in the SMEs, at the individual user. You can 

argue who would experience such distressing weave woes more painfully, but the cost of heavy weight 

belongs to the corporations.

Cloud Reliability is definitely noticeable, and in terms of the offered level, a sufficient factor for startups, 

SMEs and individual users. For these entities, a layer of security, a guarantee of the reliability of the sys

tem, are often too efficient and sufficient. Most of the above entities would not have the ability to provide 

the individual level of reliability and scale offered by the Cloud Provider. And even if it so, the cost of the  

reliability would exceed commonsense costs of its assurance.

The Bridge of reliability is deployed in the Public Cloud. Users are confident that they can freely use the 

available resources in the Cloud, as long as the provider does not go bankrupt or suspends operations: 

therefore, the most common choice of suppliers with a stable market position, guaranteeing business and 

service delivery continuity. The more valuable and more sensitive aspect (business or private) implemen

ted in the Cloud, the less our tendency to take risks. The more entertaining character of Cloud services 

we use (movies, books, music), the more we are willing to take the risk. This risk is often reflected in low 

prices, and / or in the layer of free services.

The reliability is ensured not only by the well-known brand providers, but also by the fact of the decentral

ization of services and resources we use. In the interest of providers is the diversification of its most pre

cious good to minimize the risk that could cost him the migration of customers to the competition. We as 

the users can also diversify the use of Cloud services through a choice of providers thanks to which our 

Cloud Computing system gains reliability.

The standardization of Clouds is in its infancy, but it is one of the key elements of reliability. There are  

many initiatives among the Cloud providers interested in the introduction of uniform standards. However, 

it can be a long and arduous process, so for now this element of the reliability is still very labile.

A stronger  element  than  standardization  is  the  ability  to  control  rented  Cloud  resources  by  meters 

delivered by the provider or external developers. We are guaranteed by an early warning system against 

unpleasant surprises.

The Bridge of security consists of backup, security, an antivirus and encryption. All of these elements 

provide the level of reliability and security acceptable by a specific group of users (startups, SMEs, indi

vidual users) so that we might use Cloud solutions.

A key aspect of the Lever risk is the shift of its burden to the provider. It is a Clouds Provider who has a  

headache from thinking about all the security elements, an anti-virus security and better resource and 

knowledge commitment. Business users reduce risk through lower costs of Clouds (less risky capital), by 
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changing the roles of their own IT team (better deployed resources, support and development passed on 

to the provider). Business has the possibilities of launching additional spectrum risk Lever by basing on 

the cooperation with more than one Clouds Provider (the additional multiplier of three layers of services), 

and the distribution of risk between the Private and Public Cloud or Community Cloud.

BRIDGE OF TECHNOLOGY AND RESOURCES LEVER

Bridge of Initiation

The Bridge of initiation opens the way for end users to easily evaluate services, including through a trial 

period to check and test the shared resources. Applications in the SaaS layer are the most common 

example of this practice. You have often two weeks at your disposal during which you can try out the ser

vice at will, test it, and finally evaluate for usefulness and cost-effectiveness of the application. After that 

time, you decide to rent or quit. In the case of purchase, there is not even installation in some services  

because of the access to resources via a web browser. The installation applies to the virtual desktop or 

sync data stored on the computer, with the Cloud-based ones. Regardless of the option, the installation is 

very easy and fast. So the user saves time and nerves on the action.

On the Bridge of initiation, the user avoids the long-term process of implementation, which takes place in 

traditional solutions, he/she has quick access to test services without having to purchase it. An added 

bonus is circumvention of the systems compatibility problem. No matter what hardware you work on, a 

Cloud service will be available on your demand.

Bridge and Flexibility Lever 

Flexibility is a key attribute of the Clouds: scaling up and down in a short period of time (depending on 

your needs), the servers move from the Public to the Private Cloud (within the same data center), easy 

scalability of capacity with the rapid growth in data, requirements (which have been met) of the granting 

additional capacity on demand during peak periods of the use of the IT infrastructure. These all emana

tions of flexibility are very motivating factors in its favor. Flexibility is a choice, freedom from the declara 

tion of the resources use level, freedom from rigid prices, it is also the impact on the organization in the 

form of flexible structures and greater operational agility. Flexibility is except for multi-tenancy and virtual

ization of resources, the third pillar of optimization.

Bridge of Accessibility and Mobility

Cloud services are available under the assumption of two factors, having the device by which we will use 

the services and connections to the Internet. The third factor is the very user, or an 'organic interface'.  

You will appreciate Benefits of Cloud access in the case of changing a company headquarters, or estab

lishing new branches. Connecting the new office, or branch to the Internet results in automatic integration 

with the enterprise management system.

Availability is also a guarantee of easy software updates on time, without having to update the application 

on users' computers. Add to that the easy storage of data, sharing resources, data can be updated. If  

someone already uses this type of  functions, he/she treats them as something obvious and natural, 

without which it is difficult to imagine today, mobile devices, work and entertainment on journey, on the 

road, on the trail.

Availability is an inherent attribute of mobility. At the current pace of life and the need to 'be in motion' it is 

hard to imagine an IT solution without the item. Mobility is the result of availability, as well as 'slimming'  

mobile devices. Access to resources anywhere, saves disk space of our devices and relieves them of the 

need to have more computing power.
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Lever for Development

The continuous development of  services and applications is the hallmark of  the IT market. With the 

Cloud, this development has a chance to accelerate and better fit for our needs. In addition, we as users, 

have a chance and the opportunity to participate in this development. Most Cloud Providers are open to 

suggestions, comments, options for collaboration. Depending on our competence, creativity and abilities 

we can participate in the development of the services market we use. The Lever for development is multi

dimensional and involves all aspects of the participation in the Cloud. In addition to the better conditions 

for the development of Cloud providers themselves, the Cloud environment facilitates the development of 

the organization, and our personal one, through access to advanced technologies, ability to work in a 

group, community, participating in discussions, collaboration, common creating reality. As in many other 

cases of products, or services, the same is in the case of Cloud-based solutions, namely the fact how we 

will use this environment, it will determine if we use them more or less, at a more or less level of benefits.  

With a hammer one can drive a nail into a board and build a hut, or tap your finger and do harm to your 

self. The Cloud is just a tool.

Bridge of Service and Support

In the Cloud, faults are removed remotely without the need for IT staff arrival. Thus, we save a lot of time 

and money. It is comforting for some that the fault that appears in the Cloud will touch not one, but all  

users. Cloud Providers bear so much responsibility for trouble-free operation of the shared system, not 

because the fault could arouse a great sense of shame in them or empathy-oriented users, but because 

of the easy exit barriers of the service users. For companies there is nothing worse than customer disloy

alty, so a provider will do anything so that everything could be successful.

On the Bridge service and support companies can reduce the recruitment of the additional IT staff and 

free from the risk of renting an assistance service with the option of commuting. Who has tried this patent 

knows how uncomfortable and unrewarding the solution is. In this regard Cloud can spoil the user.

Lever of IT Human Resources

When it comes to employees, for many companies the introduction of Clouds may be the opportunity to  

reorganize the IT department. Optimization can be achieved through the appropriate division of respons

ibilities between the internal IT department and a Cloud Provider. Companies can get rid of the burdens 

that are too far away from the main core business. Of course, this process was longer possible due to the 

outsourcing, but it was not as effective as it can take place in the Cloud. Besides, it's not about complete  

getting rid of the IT department, but to appoint him a new role in the new system. The IT department can 

and should act as an expert in defining and enforcing (audit, the current monitoring) requirements for 

Cloud Providers. The Lever of IT human resources saves costs, increases efficiency, improves skills and 

opportunities for the IT staff to optimize company resources.

Lever of New Technologies

Cloud Computing for corporations often means a complex project to adapt existing systems to lease 

infrastructure resources as a service (IaaS). For SMEs, Cloud Computing often means full immersion in 

the Cloud layer, Software as a Service (SaaS) and the use of available applications. In either case, it is  

about access to new technologies in a payment system for the real use of resources.

Especially for SMEs, Cloud provides the unique opportunity to use technological solutions, which up to 

now have been within the corporation. In this case the Lever of new technology means increase in the 

competitiveness of SMEs. In turn, for startups, the Lever is the opportunity to enter the market, to create 

and develop a product, to bypass pitfalls of any investment, which until now have been a barrier for many 

budding entrepreneurs to begin business adventure. Cloud offers a broad assortment of tools, a business 

ecosystem for startups. As examples would be ready applications of online stores. An entrepreneur buys 

a subscription to use the applications, he/she buys the domain, hosting and choose a place and one can 
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work. In many cases, a provider offers a suite of solutions, in addition to the online store, a free domain 

associated with the provider service, a storage space offer on provider servers, support and business 

development assistance.

This is just one of many possible examples and scenarios. The sector of Cloud environments for web 

designers, programmers, graphic artists is very much developed. We can also notice the dynamic devel

opment of the solutions market for e-book authors. In a nutshell, the most dynamic structure applies to  

the business based on digital products and services and supporting the business through digital products 

and services.

▼ Chart. Which benefits are the most important for current and potential users of the Cloud?

Source: Cloud Computing Survey 2009. World Economic Forum and Accenture.
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The Lever of new technologies also works within the organization. The Cloud environment provides end

less opportunities for software testing, reduces the barrier of risk and errors costs, but also gives impetus 

to the development of existing products. And it's not just about digital products. Cloud works pro-innovat

ively and also pro-developmentally. Cloud relieves of  the support processes and system, it  gives the 

opportunity to focus more on company core business and expansion. The Cloud simplifies and optimizes 

business processes, creates the environment of cooperation and the expanded enterprise model.

A similar situation is also true in the case of Cloud Providers. Take, for example the PaaS layer and its  

support in the development for developers. Add to that the arms race among Cloud Providers. Multiply 

this by the number of entities oriented in their activities on new technologies and we will have impressive 

results of the newly-turbo technology market.

BRIDGE OF KNOWLEDGE AND LEARNING LEVER

Bridge of Knowledge

Referring to the previous point, the element of the Bridge of knowledge is, without a doubt, the very 

access to new technologies. The user develops his/her skills, knowledge and competence in the use and 

exploitation of the tools to achieve their business and personal goals. The second element of the Bridge 

of knowledge is the opportunity of its creating in the Cloud environment, collecting and sharing it. The 

third element is the access to the knowledge of the users, groups and organizations in the Cloud.

Learning Lever

On the Bridge of knowledge we have access to Lever science, by which we can quickly and efficiently 

carry out our plans and tasks. The Cloud learning curve bends down much more, which means the accel

eration of user, team and organization’s learning. There is the phenomenon of collective intelligence, 

consisting of joint problem solving. The term of the learning organization is not only one of the slogans of  
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theoretical economics textbooks, but it becomes a real feature of modern enterprises in the Cloud. Both 

the provider and the recipient of Clouds are condemned to continuous learning. It is impossible to draw 

extensively on the Cloud offer without developing skills and knowledge. The Lever of science is one of  

the key and fundamental Levers of the Clouds Economy.

Thanks to the Lever of learning, skills and abilities of employees (not just IT) move up significantly. Col

lective intelligence or learning organization, based on openness, sharing of information and knowledge, 

and the ability to work together. Users must learn to work together and cooperate among organizations.  

Without the cooperation and collaboration it is not possible to obtain the full results of the science Lever.

According to Terrence Lillard, over time, the collective intelligence may be the main advantage of Clouds. 

In many ways, this will allow to achieve an early promise of the artificial intelligence, which has difficulty 

in collecting and processing all data needed to give accurate answers and / or an analysis. Collective 

Intelligence solves this problem. However, it is still at an early stage of development, since most of the 

current Cloud applications do not allow the use of collective intelligence.
94

BRIDGE OF ORGANIZATIONS AND COMPETITIVE ADVANTAGE LEVER

Bridge and Lever of Management

We have to do with the end of a multi-point management, individual and multi-level data storage man

agement, servers, mainframes, network resources, and all the different systems. The company finally 

gets one command center of IT resources. Both the provider and the recipient can centrally manage the 

software, which forms the basis for the service. The provider centrally manages all software, independ

ently pursuing implementation, upgrades and maintenance. This allows complete control over the cor

rectness and performance of the application, which is used by its customers.

Cloud facilitates,  simplifies  and offers  transparency in  management.  But  not  only  the  IT resources, 

though while the implementation this aspect prevails. There is also important impact of Clouds on the 

management of the entire organization. Cloud both at the level of IT resources, as well as at the level of  

organizational, capital, human and commodity resources, consolidates and compiles resources allowing 

a complete picture, control, and above all the management of all the available resources. (It is not a pos

sible ideal yet. There are still too many problems with the data and with a number of unstructured inform

ation which are not entered into the information system of the organization).

Cloud solutions improve the effectiveness of internal communication within the company, by using the 

same interface and access to the same resources. Everyone, after logging in  has access to the same 

information,  thus  the  consistency  and  efficiency  of  the  internal  communication  of  the  company are 

ensured. A very important aspect is the accuracy and timeliness of data. A good example is processed 

information about sales and customer buying patterns. There is invaluable information for the company to 

analyze sales and make decisions about next steps concerning sales and marketing. Cloud tries not to  

waste the available data and is included in Web 2.0 - such as Social CRM (Social Network System Cus

tomer Relationship Management). Although the full use of available information is still a long way (see: 

Big Data), the first steps in this direction have already been taken.

It is difficult to mention all the Cloud effects on the management of the organization, because it depends 

very much on the following aspects: who, how and where introduces Cloud; who - at the level of the  

decision, consciousness, mentality, sense of the needs and opportunities. How - at the level of skills, 

entrepreneurship, creativity and commitment. Where - at the level of the organization, industry, business 

culture. At the level of the organization Cloud also improves decision-making and cooperation manage

ment.
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Cloud offers an individual user better management of their own resources of digitized work (projects, 

documents, tasks, calendar, contacts) as well as entertainment resources (content).

Organizational Lever

The organizational Lever means organizational flexibility and efficiency, especially its dynamic, fluid and 

moving structures. Where it is needed to customize to the changeable expectations of the market, where 

there is the high level of competition and cooperation, then the organizational Lever will prove correct. It  

is an ideal agent for startups, for new companies entering the market and for extreme enterprises, for 

which the rate of reaction is the basis for action.

The organizational Lever has an impact on improving company internal communication, it streamlines the 

process of focusing on core business and supports the development of new models and solutions to 

improve the functioning of  the company.  Thanks to the organizational  Lever,  the company is lighter, 

leaner and more efficient. It optimizes organizational costs and gives you the ability to search for new 

ways of efficiency and profitability, and new control and growth mechanisms.

More and more companies are using Cloud services to improve supply chain management, warehousing 

products, and customer relationships. With the CC, companies have more control, and real-time access 

to their most important information. Without the limitations of traditional forms of the storage of docu

ments and information, in the office and physically making them available to interested parties. Another 

benefit of the organizational Lever is the Cloud ability to closely monitor business profitability, with greater 

accuracy and information updated in real-time for managers and management board and in accordance 

with specific rules and access permissions.

For providers, the organizational Lever is relief from the individual customer service in favor of com

munity support, through the management of one application or service to multiple users simultaneously. 

The automation of customer service and support reduces the required number of personnel in the organ

izational structures of the provider.

Bridge and Lever of Business Processes

Business processes of the organization are its lifeblood, whose functions can be compared to the veins 

and aorta. The metaphor of the organization as a living organism is an appropriate comparison here. Yes, 

like a living organism that needs the right environment and conditions for optimal development, so the 

organization requires adequate resources and incentives for efficient operation. Cloud streamlines and 

improves the flow of information (blood) in business processes. It increases strength and resilience of the 

organization, it heals and prepares for action. The Cloud Lever of business processes optimizes them, 

increases efficiency, reduces operating time, reduces costs and supports the process of structure modu

larization, including the expansion of the borders, and the inclusion of customers and business partners 

in the cooperation.

Bridge and Lever of Cooperation

The Cloud is a nearly ideal place for co-operation (examples: Microsoft LiveMeeting, Microsoft Share

Point, Office Web Apps, Gmail, Google Documents, Dropbox, and many others). The whole structure of  

the Clouds is based on sharing – starting with the infrastructure of providers (multi-tenancy), through the 

cooperating developer environment (PaaS), and ending with the functions to share information, docu

ments, music, videos. I think it would be difficult today to find a Cloud-based application that does not 

have a feature to share content.

The Lever of cooperation promotes the development, innovation, problem solving, it approaches custom

ers, business partners and reduces the distance to the market. 
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Bridge to Market

Test cycles have always been seen as a critical path for the release a product to be manufactured. The 

adoption of Cloud facilitates faster, on-demand resources provisioning, increased efficiency and shorter 

cycles of development and testing of applications (as well as other products), which significantly contrib

utes to reducing the time-to-market release. Interestingly, in traditional environments, 30% of the defects 

in the production phase of applications are mainly due to due to misconfigured test environments. Cloud 

eliminates this problem.

Cloud, integrating and optimizing enterprise resources accelerates the entry of non-digital products on 

the market. Factors supporting this process are, among others, cooperation environment supported by 

Cloud and innovation-oriented factors. But, one cannot deny that the Cloud is an ideal environment for 

application developers, and they are the biggest beneficiaries here when it comes to such aspects as, 

shorter time-to-market entry, multi-dimensional economies of scale (sales, development, partnerships, 

access to resources) reaching out to customers with software in an easier way than traditional application 

distribution on physical media.

Better control  of  sales and sale support,  and the ability to offer  products  (especially digital)  already 

applies to most organizations, but most jams here, lie on the Cloud Providers’ side.

Bridge to Customers

The Cloud Bridge to the market is associated with the Bridge to the customers. Thanks to a better data 

analysis and synthesis in the Cloud, the organization is supported in the customer service (plus automa

tion) and has a greater range of the possibly faster and more accurately capture of trends related to cus

tomer needs and market changes.

The Cloud environment allows to organize and track customer behavior  patterns in  a better  way.  It 

enables them and involves in creating and product development. It also gives the opportunity to include 

information about customer behavior from the social media, showing also the results of the impact of 

opinions about the company and its products on the market.

Especially Cloud Providers have a special ability to track and analyze the behavior of their customers. 

Cloud products provide full, analytic and synthetic information about the following aspects: how do we 

use applications, which functions do we use more often and which rarely, at which times of the day does  

the intensity of the application use increase, what is the geographical location of customers using the 

application, what is the customer mobility factor, what problems and questions are most frequently repor

ted. These types of the opportunities are invaluable for product management and customer relations. As 

the Bridge to market has reduced the time, so the Bridge to customers shortens the distance.

Green Bridge

The Green Bridge reduces CO2 emissions, saves and optimizes energy consumption costs to power and 

cooling hardware which is the part of the Cloud infrastructure provider. Shifting the energy load from the 

recipient (especially industrial) to the provider, moves above factors in the area of the IT infrastructure.

BRIDGE OF INNOVATIVENESS AND NEW TECHNOLOGIES LEVER

Bridge of innovative

In the McKinsey study in 2010, 84% of the global managers expressed their confidence that innovations 

are extremely important for the growth strategy of their organizations, and 94% said that they were dis

satisfied with their innovation.
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 Global managers have the opportunity to verify their discontent in the 

face of the development of the Clouds Economy.
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One of the biggest benefits of Clouds is also one of its most known features: the ability to accelerate 

innovation. By switching to the Cloud model one can reduce IT infrastructure investments while improv

ing capabilities and focus on new ideas that lead to better products, services and business results.

The today's innovation gap has never resulted from the fault of the IT department. It is a consequence of 

the processes and priorities developed at times when every aspect of IT had to be carried out on the 

spot, and every department in the company drifted to an island, with no ability to increase efficiency by 

concentrating the efforts of the entire organization.

Breakthroughs Lever

Cloud accelerates innovation, because it removes obstacles on many fronts. In the Cloud, the cost of fail 

ure is low, but the value of success is high. Specifically, the Cloud allows to: reduce barriers to break

throughs, cut the cost of errors, speed up, to find the 'Big Ideas' faster, streamline business experimenta

tion, new business opportunities.

In traditional solutions, the cost of errors in the process of creating new products is enormous. In the  

Cloud this  problem is  reduced (although more  concerned with  digital  products  and services).  Cloud 

increases the possibilities of testing, the mutation and simulation of products. It gives the possibilities to 

create more prototypes with the same or less effort and labor and capital expenditures than in traditional 

solutions. Bad ideas are quickly locate, quickly rejected, and the Cloud-based collaborative environment, 

supported by the collective intelligence is able to accelerate and rich the process of innovation. And what  

is most important to find a faster 'Big Idea'.

Incremental innovations, such as product line expansions or the improvement in functions can generate a 

small increase in revenue, but studies show that consistent the high jump in revenues is derived from 

'Great Ideas'. The Cloud can transform ideas into products and services earlier than in the traditional 

model.  You can see which ideas gain traction with customers more quickly,  and which ones have a 

chance of a viral expansion.

Importantly, innovations in Cloud are not only the privilege of the corporation. So far, research and devel

opment have been associated mainly with large companies with budgets stuffed to the brim. Although the 

Cloud does not solve the problem of financing SMEs, but reduces the cost and barriers access to two 

specific pro-innovative resources: IT and business partners.

For corporations, Cloud also opens the door to more innovative opportunities through the deployment 

and optimization of resources between Private and Public Cloud, and by relieving its own IT team (at 

least partially) of the support and development of its IT infrastructure. In fact, in all groups of business 

users, irrespective of their organizational structure there will be similar pro-innovative factors. However, 

the largest scale of the possibilities, without doubt belongs to corporations, even though SMEs can com

pensate with creativity and lower access barriers to pro-innovative resources.

In the case of Cloud Providers, their pro-innovative environment is located in the PaaS and SaaS layer. 

The PaaS layer is indeed a platform of innovation, both for Cloud Providers and for developers. It is 

dependent on the provider business model how benefits will be spread among PaaS users and partners.

In summary, Cloud forms and supports pro-innovative factors and processes. It supports the generation 

of better and more effective products by all parties involved in the creation, development, support and 

use of the Cloud. Also individual users have their own contribution through the opportunity to participate 

in the testing process, the use of products (both at the level of the beta and release) and by creating bet

ter content.
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DATA CLIFF

Data Security Cliff

Most organizations, which rejected the migration to the Cloud, have justified their decision on the ground 

of the concern for the data security and privacy. Although confidence in the Clouds clearly increases, the 

inhibitory factors for organizations to adopt CC have been the same for years.

▼ Chart. Impediments to Migration to the Cloud by Regions.

Source: Cloud Computing Survey 2009, World Economic Forum and Accenture.
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A provider must make sure that its Cloud services provide an adequate level of security. The level should 

be appropriate and different for different groups of customers, because the requirements of SMEs, indi

vidual users, governments or corporations are completely different.

Individual users are worried about surveillance, publicity, theft, and (least at all) the loss of data in the 

Cloud. Many users have illegal collections of music, movies and e-books. This is another reason and res

istance to the use of the Cloud, but it seems to me that it is no problem for many users. The worse situ

ation is with sensitive data, private correspondence, financial data, etc. It is worse, but in theory. If you 

asked  an  individual  user  about  his/her  concerns  for  this  issue,  they  would  be  certainly  significant.  

However, the light-heartedness of most individuals is truly cosmic. 

Generally, we distinguish the following types of data in the area of their own security: personal data, pat

ents and trade secrets, data from customers and about customers, organization data, medical, financial 
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and other sensitive data.  The most important  thing business customers expect is  a safe method of 

searching and classifying data in terms of the security level, data control, giving the right to individual 

employees to particular protected layers of data, security and data protection audit.

As I have mentioned different requirements apply to various groups of users. Although it can be said that 

I generalize the problem, but it seems that SME entities will have the most minimal expectations in this  

regard, whereas corporations and public administration will have the most ones. This does not mean that 

SMEs approach to security and data protection is liberal. The point is that the level of security offered for 

SMEs by Cloud Providers is sufficient, and much greater than that used by SME in traditional solutions.

According to the blogger Florence G. de Borja one can distinguish three broad categories of security: 

legal (contracts), compliance with applicable regulations, privacy and security.
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 Going from the general 

to the particular, the most important point is the applicable law in a given country. They determine the 

scale and the level of the data Cliffs and the possibilities of the adoption of Clouds by such sectors as 

public administration, banking, and health care. The second category is the contract between the Clouds 

Provider and the user. In the case of an individual user it is quite simple - we use the service or not. No  

leeway in  negotiating  and individual  solutions  package is  expected,  unless we have a really strong 

expectations and wads of money. On the other hand, at the level of agreements with business customers 

there is a big space to specify the requirements in terms of the security and storage, collection and distri

bution of data. The level of the Possibilities is limited only by the budget and technological capabilities of 

the provider. Finally, the third category concerns the way how the end user segregates and organize its 

data on its own. The level of security of our data is, to some degree, dependent on us through the follow

ing factors: with whom we share our data, how we share, when and where we store data, what level of  

security we determine for each group of data.

The data security Cliff involves many issues and goes beyond the aspect of security, although it is very 

important - but it is different for each user group. The disadvantage of the current solutions of providers is 

that they do not classify the level of security due to the user, but due to the ordered product / service.

Customers are concerned about the lack of transparency in the Cloud, that is the lack of certainty where 

their data is stored. Here we are touching another dimension of the problem and risk-spreading from the 

Cloud type level.

▼ Chart. The data security move by the type of Clouds.

Source: Own work.
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As you can see in the picture above, in the Community and Private Cloud space there is the mainten

ance of the level of data security, rigor and compatibility. In Public Clouds and in the part of the Com

munity Cloud layer requirements are already different, so the security offer is adequate to the expecta

tions of the users.

In addition to the above there are the following types of the risk of the data security:

• The potential risk of the loss of control over privacy and the data security.

• No direct control over the data entered into Clouds, and by the Cloud.

• Concerns about the security of data storage and possible methods of data recovery in the event of the 

system failure or suspension of activities by the provider.

• No guarantee that unauthorized persons will not have access to sensitive data.

• The insufficient level of encryption.

There are also risks attributable to the users such as the risk of data sharing with parties unauthorized to 

this, the lack of the coherent control and supervision system of the access rights of employees to differ

ent levels of the data security.

As pointed out, the problem of data is very complex, heterogeneous and demanding solutions at many 

levels.

TRUST CLIFF

From the point of view of data security trust is especially important for its customers. But, security is not  

the only element of the confidence basket. This basket includes all the concerns and problems perceived 

by the  users.  As  the  below diagram shows  the  most  important  point  of  concern  is  the  fear  of  the 

unknown.

▼ Chart. The Largest, Individual Factors against the Migration to Cloud.

Source:   Adoption,  Approaches  &  Attiudes.  The  Future  of  Cloud  Computing  in  the  Public  and  Private  Sectors.  A Global  Cloud 

Computing Study. AMS. June 2011.
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Asians (29%) are afraid most. Europeans (25%) are in the second place and Americans (12%) in the 

third one. It can be amazing if we look at the low percent of responses indicating the lack of knowledge 

about the migration to Clouds. It seems to me that if these two elements are not identical, they are,  

however, quite close. The fear of the unknown results from ignorance. However, the following study illus

trated in figure shows completely different results.

▼ Chart. How serious is the problem of "lack of understanding of Cloud Computing?"

Source: Cloud Computing Survey 2009, World Economic Forum and Accenture.
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In this study, 46% of the respondents answered that the problem of understanding Clouds is very import

ant for them. The high percentage of responses indicating the lack of knowledge about Cloud can be 

explained by the study date - 2009. Since then a lot in this regard has changed. Let us compare this res

ult with the survey in 2011 in relation to the value of the data stored in the Cloud. This value indicates the  

level of confidence to the Clouds.

▼ Chart. The estimated value of the data stored in the Cloud.

Source:  Adoption,  Approaches  &  Attitudes.  The  Future  of  Cloud  Computing  in  the  Public  and  Private  Sectors.  A Global  Cloud  

Computing Study. AMS. June 2011.
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As we can see Americans store the largest amount of data in the Cloud. Their greater knowledge and 

confidence in the Clouds result from the fact that the U.S. is the home of Cloud Computing. Unfortu

nately, Europe loses the competition with Asia also this time.

This brief analysis shows that Cloud Providers have to really work on it that organizations they might trust 

them more. They have to work at the level of technology (increase in security), and at the level of educa

tion - to increase awareness and knowledge about Cloud solutions.

RELIABILITY AND EFFICIENCY CLIFF

Reliability Cliff

When we deal with machines, computers, there is always an element of uncertainty and risk associated with 

the failure of the system, but, in case of getting rid of the control and ownership of the IT infrastructure in  

favor of the provider, this problem becomes even more obvious. It is not only about the reliability of the infra

structure, but about such reliability guarantee of the provider and procedures to ensure business continuity.

Business customers often associate the lack of the sufficient guarantee of reliability with the immaturity of 

the Cloud system. They fear that Cloud does not provide 100% business continuity at the current stage 

of development; but reputation and the market power of the organization are dependent on the continuity. 

Reliability means reducing the failure risk to a minimum; it is also a responsible and competent IT team 

on the provider side.

Though the Cloud provides very advanced possibilities and IT resources management tools, however the 

level of requirements is maximally exorbitant in the case of corporations and government agencies. Here, 

the risk of error is very costly. The complexity level of the systems managed by large organizations is  

high, and at present the only solution to this problem is provided by the Hybrid Cloud.

Cloud Reliability also applies to the permanent connection to the Internet and / or to the internal, external 

networks of organizations (extranet - intranet). But, that's not all in this case. The Internet is one thing, 

but its bandwidth is not less important is. It is also an important point on the reliability map, although it  

concerns a different type of the provider, which is - the Internet Service Provider.

▼ INFOGRAPHIC. SELECTIVE, CLOUD DISASTER TIMELINE

»Google Gmail, Google Apps: August 15, 2008

Downtime: 24 hours

Google initially attributed the cause of the problem to the Gmail contacts system which prevented 

from loading properly.

»Google Gmail: October 16, 2008

Downtime: 30 hours

It is still not certain how many people were affected by the failure. The problem was received from 

Google Apps customers.

»Salesforce.com: January 6, 2009

Downtime: 1 hour

Salesforce.com had traffic disruption due to the core network failure resulting from memory allocation 

errors.

»Microsoft Azure: March 13, 2009

Downtime: 22 hours

Failure occurred before the service came out of the beta.
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»Microsoft Sidekick: March 13, 2009

Downtime: 6 days

The lack of the access to a calendar, an address book and other key services. Microsoft restored 

most of the data of Sidekick customers.

»Rackspace: June 29, 2009

Downtime: unknown

Rackspace had to pay between 2.5 and $ 3.5 million to customers as a result of the power outage 

that affected its data center in Dallas.

»PayPal eBay: August 2009

Downtime: a few hours

Millions of the customers cannot complete the transaction. Large financial losses.

»Microsoft Office 365: August and September 2011

Downtime: unknown

Global DNS
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 downtime.

»Twitter: August 2009

Downtime: a few hours

Twitter attributed the failure to the hacker attack.

»Hosting.com: June 1, 2010

Downtime: 2 hours

The failure in the data center in New Jersey. The company attributed the cause of the problem to the 

software error in the Cisco switch.

»Hotmail December 30, 2010

Downtime: 48 hours

Information from approximately 17,000 user accounts was suddenly removed. Microsoft explained 

the problem as a result of the wrong load balancing among servers.

»Intuit: March 28, 2011

Downtime: unknown

Some of  the popular  services, such as QuickBooks Online,  QuickBooks Online Payroll  and Intuit 

Payments Solutions disappeared as a result of the break failure associated with Clouds. The company 

explained that the cause of the problem is poor maintenance and a human error. Unfortunately for 

Intuit, it was the second such an incident within a year, a similar problem occurred in June 2010.

According to the International Working Group on Cloud computing, at least 10 hours per year are lost 

due to interruptions in the delivery of Cloud services. According to the report of the Group, at least 

500 hours of downtimes since 2007 have been identified in the case of 13 major Clouds Providers. 

The cost of the number of lost hours was estimated at least $ 70 million.

Source: Own work.

Efficiency Cliff

The Efficiency Cliff concerns efficient flexibility, scalability, load distribution on the available system resources. 

Although these elements have already been qualified to the Bridges and Lever, however the lack of their  

adequate level and preparation disqualify the acceptance of Clouds by more demanding organizations.
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Applications which require very high performance probably will not be used for a long time in the stand

ard Cloud solutions. Furthermore, by reducing data throughput Cloud may limit the number of functions 

available in applications. 

BUSINESS CLIFF

Business Continuity Cliff

The crucial element of any organization, regardless of its size, is the business continuity. Any downtime 

due to an electrical, Internet failure, or problems with the IT infrastructure, exposes the business to the 

tangible losses. The business continuity guarantee applies not only to customers, but also Clouds Pro

viders. Every user wants to be sure that their data and resources will not dissipate at the time of pro

vider’s bankruptcies, mergers, acquisitions, buy-outs and other events such as failure or a disaster.

Users expect guarantees reflected in the transparent procedures in such cases. The dependency on the 

provider and its resources is a sufficient challenge for the end customer. This dependency requires the 

completely different approach of the two entities than it was some time ago. It is providers which must 

prove that they are prepared for partnerships, for the entrance to the structure of the organization of their  

clients. This is not only a pure transaction, purchase - sale. This is a responsible partnership system.

Though customers can easily dispense with the services provider - here there is no mechanism for the cli 

ent attachment to the Clouds Provider (so called vendor lock-in). However, this makes it necessary (more 

than it is the case of the classic model of selling IT services) to focus on customer satisfaction on the pro

vider side.

Organizational Cliff

Elements of the organizational Cliff have already appeared, but one should summarize it just from the 

business perspective. The organizational Cliff is often located in companies in the form of reluctance and 

resistance to changes. The change means an additional effort,  work, study. Employees often defend 

themselves against this by searching for loopholes and problems even if they do not exist. Resistor can 

be the very organizational system, its structure prevents the introduction of Clouds. In this case one 

needs to make an reorganizational effort to rebuild the structure from scratch so that it might be compat

ible with the Cloud. Another problem identified by organizations is bad experiences in previous attempts 

to enter the Clouds. But, a bad experience with the provider does not mean that the Cloud will not bring 

expected benefits.

One should do providers justice, noting at this point the business Cliffs on their side.

▼ Chart. What main problems does a provider identify in the introduction of Cloud to the busi 

ness customer?

Source: Cloud Computing Survey 2009, World Economic Forum and Accenture.
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Cloud Providers also feel the problem connected with the requirements concerning data security and pri

vacy protection in the Cloud. To a large extent, this problem results from widespread, superficial opinions, 

according to which the only data protection can be only when our device is not connected to the Internet. 

More can be done to neutralize the issue from the level of user education and by the introduction of regu

lations and standards which  would weaken the resistance of matter of some organizations and users in  

the implementation of Clouds.

Besides, greater organizational challenge for Cloud Providers is to work in the Cloud model than in the 

traditional one. Being flexible, compatible, like a partner, with the offer warranty and reliability at every 

level is a real challenge for any organization. The organizational Cliff relies here on the rethinking and 

organizing the entire structure so that provider work could not come to a standstill as a result of the mis

matched or unconsidered element at the time of start-up and operation. The Cloud Computing service 

model is absolute for Cloud Providers and requires perfection, which will be tested in all possible ways  

unexpected by customers and in business situations.

Financial Cliff

The organizations, which are not sure of the Cloud ROI, meet at the financial Cliff. Even if the calcula

tions move into positive territory, however they show their disbelief in simple calculations. In addition, 

business customers have resistance to getting rid of the operating costs of their IT resources, which are 

an important point in the balance sheet and give the opportunity for creative accounting.

For some organizations,  the pay-as-you-go solution might not  be really beneficial  if  the burden and 

requirements are dramatically large. Total cost will depend on the scale and the complexity of the rent  

and Cloud system support. Of course, the only choice can be the Hybrid Cloud, but it also requires con

viction and good will of the CEO.

However, perhaps the least happy with the pay-as-you-go are providers. The payment system which 

does not bind a recipient with the provider so much and spreads payments over time, reducing them indi

vidually in a significant way, can be painfully felt by many a Cloud Providers. Nevertheless, providers can 

compensate for the inconvenience by means of the scale economies and reach of sales.

REGULATION CLIFF

I raised the question of the regulation Cliff while describing Cloud residents and data Cliffs. Relevant reg

ulations in the field of data security and protection in the Cloud are one of the key factors in their develop

ment. Although in many countries there are a lot of spectacular declarations and assertions connected 

with legislative actions, but a false start which took place in the ACTA is not a reliable signal and a factor  

arousing greater hopes in this regard. All hope lies in leaders who are not afraid of challenges and diffi

cult subjects, who are aware of how new IT technologies with Cloud at the forefront can help in the devel

opment of our imperfect world. Let us hope that either the United States or any of the Asian countries will  

be such leaders of changes and even Europe will toddle in the right direction.

WEIGHTING – RECOMMENDATIONS

To sum up all the above Cloud Bridges, Levers, and Cliff one should apply the weighting of the entire  

structure. Here is an illustration and the result of the weighing in the Public and Private Cloud space.
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▼ Figure: Bridges, Levers and Cliffs in the Public and Private Cloud.

Source: Own work.

On the basis of the illustration it is seen how value accents and Cloud deficiencies are spread. The weigh 

for the Hybrid Cloud has not been presented, as this question has been already discussed in the section 

concerning  deployment  models.  Here  I  would  like  to  draw a  synthetic  conclusion,  namely  whether 

Bridges and Levers will lead the user to a specific purpose or not, without the risk of losing balance and 

falling off a Cliff.

The Bridges and Lever presentation is impressive in its quantity and complexity. It seems that the Cloud 

benefits are overwhelming. it is certainly easier for smaller units such as individuals, startups or SMEs to 

move on the Cloud trail.  Larger organizations will  have to be equipped with additional  constructions 

based on their resources and Hybrid Clouds will give them more freedom of movement and the benefits 

of the applied model.

In general, the greater complexity of the system deters larger organizations, and the issue of costs is not  

entirely unambiguous, whether they are actually lower in larger deployments. A Public Clouds lawyer is 

management in most cases. The main defenders of Private Clouds are persons managing informative 

operations or data centers.

The ideal image of Clouds means a system in which the security level is indisputable, and the regulations 

provide the opportunity to implement Cloud solutions by any organizational entity.  The ideal Cloud is 
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extremely flexible, efficient and scalable. The costs of using Clouds are transparent, understandable and 

within the financial capabilities of each user according to their actual needs and requirements. The Cloud 

environment is an open, organizations in the Cloud are modular, ready for high-speed inter-organiza

tional connections, and coopetition.
103

 Business continuity in the Cloud is a stable and reliable compon

ent. Users have sufficient knowledge and skills to make full and effective use of Cloud resources. Cloud 

is an environment of trust and guarantee of accelerated growth and innovation. I can see the perfect 

Cloud in such a way. Current Clouds Cliffs can be explained by the immaturity, the initial stage of the 

Cloud development. So far, future scenarios for the Clouds are favorable. It promises to be a high level of 

cloudiness.
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THE MECHANICS OF CLOUDS

NEW IT ORGANIZATION

We are at the beginning of changes in the IT paradigm. We have covered the way from mainframe com
puters through the server/customer model to the Cloud and post – PC era. The Cloud model is accepted 
by enterprises more and more often due to the possibilities of the cost reduction and the improvement in 
scalability and the increase in the flexibility of the IT infrastructure

The paradigm change of the IT organization is not a technological change. This is a business model 
change. Due to its scale and effect it can be comparable to the changes the automotive industry experi
enced some time ago as a result of the implementation of in-time concept management, including: auto
mation and robotics. 

The new Cloud business model forces IT organizations to change the way of conducting activity, busi
ness organization, relations with customers, a service delivery model. It is a very deep change. If we  
assume that IT should be delivered in the model of public services, comparable to the offer of telecom
munication operators or energy providers, then it is a really substantial change in the pattern we have 
been accustomed to so far.  

IT organizations hope that half  of  our  data processing loads will  be transferred to Clouds and most 
applications and within the company infrastructure of enterprises will migrate to Clouds for the next few 
years. It forces the IT sector to reorganize a traditional business model in a rapid and deep way. 

Except for providing new Cloud solutions from scratch, IT has to also allow for the fact of existing old sys
tems, less flexible, of limited scalability. One cannot expect all business customers to change old sys
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tems for Cloud ones. Above all IT has a task, and it will be, to customize present corporate systems to 
the Cloud environment. 

In order for the new business model to become common there should be uniform standards, the aim of 
which will be to increase security and trust to Clouds. In fact, we are not afraid of telecommunication or  
energy services provided to us. We do not investigate how it works. Simply, we hope that, for variable  
and small  payments dependent  on energy consumption or  a  telephone bill,  we  will  obtain  what  we 
expect. At home we will switch on an electric bulb, we will order a taxi by phone. Cloud must be maxim 
ally simplified too. There is the end of magicians with their technological devices; there is the beginning 
of the era of concrete, simple and intuitive services. 

It requires a new view on the IT organization - a business, pragmatic view with broad approach to the 
market. Creating an offer based on the service mart or a platform with applications target the IT model on 
mass using the infrastructure. It, in turn, limits the possibilities of the customization of the offer. Neverthe
less, such a model has won in the Internet service market for individual users, and the same direction of  
the market changes will be for business users.104

We have a service, mass, public offer. We have also a payment model connected with the real resource 
consumption. We have a new channel of the service distribution – Internet, computer network. There are 
also next conclusions–changes in the mentality of IT employees from technological for business one. 
What a user (it does not matter whether business or individual ones) expects is the solution to a concrete 
problem, facilitation in the concrete aspect. Technology is secondary and subordinate to the aims, such 
as the improvement in activities of the company, or delivery of the concrete and expected service to an 
individual user. The maximal level of satisfaction is taken into account. Appropriate proportions between 
the satisfaction level and the service costs will determine the choice of the technology.  

For certain IT providers must be prepared for the increase in the cooperation factor in the Cloud model. 
The cooperation will be multi-dimensional. Not only at the level of specialized companies, but also at the 
level of MSP IT with IT corporations, IT providers with brokers, or IT providers with business customers. 
Especially this latter aspect is essential. IT providers will have to establish cooperation with their custom
ers in the business processes organization, management and supporting. 

Challenges of the IT organization reach much further than it has been described above. They also con
cern creating new, more efficient organizational systems in the form of enterprises platforms and modular 
organizations. Cloud should be the space for experiments, tests, piloting new productive and organiza
tional ideas. 

DIRECTIONS AND TRENDS OF CHANGES

Basing on articles of the following bloggers: Chirag Mehta105 and Mark Samuels106 I will do my best to 
answer the question about the influence of particular change factors on the organization and the struc
ture of IT providers.

I will concentrate on the most important aspects, such as: the strategic change of the customer role, a 
delivery model, a sale channel, the change of the role of internal departments of the IT enterprises, the 
change of the IT employees role, turbo-dynamic competition ( including: Cloud wars, partnership and 
cooperation).

The strategic change of the customer role concerns both business and individual customers. In both 
cases the more technological consciousness of customers and expectations of the friendlier payment 
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model for services are of key importance. However, the individual customer market is one step ahead of  
the business customer market in models already used, based mostly on free services (costs passed on 
advertisers) and the freemium and subscription model.  

In the case of business customers the change of the role of IT internal departments of enterprises which  
must adapt to the Cloud new environment plays a significant role. It also entails the relational change of 
the very IT provider. In both cases roles migrate from technological concentration to the concentration on 
business solutions. On both sides of the business customer and provider, market and Cloud require
ments mobilize for bigger cooperation openness and partnership involvement. Changes touch relational 
level, but they also concern concrete business-technological solutions, which will create appropriate con
ditions and environment for collaboration, cooperation and co-participation in both complex internal and 
inter-organizational business processes. 

IT providers are subject to the same market forces as their business customers. Pressure on the bigger 
productivity of resources will lead to concentration on the firm main activity. Organizations will shift loads 
on external partners, which restrain market flexibility efficiency in their basic area of activity.  Economic 
calculation will decide which business processes will be left, and which will be tele-transferred to the eco
nomic account. Similar problems and challenges of IT providers and recipients should help with creating 
new organizational models from either side. There will be modern, capable of operating, cooperating and 
competition in the era of the Cloud Economy.  

I have begun the description of aspects with the change of the customer perspective and the market 
forces causing concrete behavior of the organization, because they are the source of the organizational 
transformation of  both  Cloud providers and recipients.  Changes in  roles,  business  models  and also 
changes in the structure of competitive advantage are secondary to that.  

The change at the IT supply model is one of pattern models and is becoming the icon of the IT Cloud 
transformation. The reorganization in the IT labor market is a result and factor connected with the deliv
ery model and the change of the role of internal departments of IT enterprises. The reorganization formu
lates new roles of IT employees, posing a threat in the form of regular posts reduction, changes in posts, 
but also creating new opportunities and challenges. 

I will try to refer to all the aspects mentioned above in a short and synthetic way. 

CHANGE IN CUSTOMER PERSPECTIVE

For a long time the advantage in relations between a provider – recipient in the IT industry was on the 
side of providers. According to Thoran Rodrigues, it results from the three industry features.107 The first 
one is valuation and an investment model. In the traditional model hardware /software the implementa
tion of any IT system was connected with significant, initial investment costs: costs of the purchase of 
necessary equipment and the license for software, project development costs, etc. Such a big initial  
investment contributed to commitment to a provider for a long time. The change of the provider would be 
followed by big costs which a business recipient did not want incur once again. 

The second feature is the lack of interoperability between systems. It  is difficult to transfer one’ own 
resources from one system to another, and thus to be open to try a new system. At last, the lack of trans
parency in the scope of the model valuation and structure was the third stop feature. Providers invented  
complex price structures which nearly prevented from any comparing prices. With the aim of comparing 
prices, users were forced to get in touch with tradesmen, and the whole purchase process was signific
antly lengthened.
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The Cloud model solves these problems, though one should emphasize that for some providers it is a 
very long road from the model to real solutions. However, the Cloud model essentially decreases barriers 
of the broad using, changing and testing new solutions of the IT infrastructure. 

Besides, accepting simpler valuation models, providers can more involve and motivate customers to pur
chase their services. In contradiction to the old paradigm, providers have to facilitate customers to com
pare offers. 

 At last, we can see the better interoperability of services. It is especially important for services in the 
SaaS layer. The pay-as-you-go payment model reinforces the view that if a user can nullify his/her agree
ment at any time, he/she should be able to easily transfer their data from one system to another at any 
time. There are certainly some limitations and inconsistencies among various operational systems, API, 
software, but many competing Cloud providers already offer automated data import/export from and to 
systems of their competitors. 

For customers Cloud means independence from the offer of local providers. Cloud, thanks to remote 
access to resources, gives the real possibilities of the global access, offer comparisons and choices of 
the best solutions. It does not matter if you rent services in the IaaS, PaaS, or SaaS layer. If your needs  
do not differ from standard solutions, you have a choice among providers from America, through Europe 
up to Asia. The risk of the choice for a customer decreases along with the layer of delivered services. In 
this regard SaaS is the least risky and the most competitive when it comes to a price and functions. 

The additional, side effect of the greater transparency of the offer of the IT providers in the Cloud model 
is increasing consciousness of IT solutions by customers. The greater consciousness means the greater 
understanding of the offer and the increase in demand. A conscious customer is able to determine his/her 
own needs more precisely. In the process of the observation of the customer activity by a provider it is a 
very important factor for the further development of the offer and creating new solutions.

Shifting market forces from IT providers to customers is connected with many implications for both the 
market and providers. When the price level is equalized in standard services, then the main area of the 
possibilities for providers will migrate in the direction of the diversification, distinction, better, more attract
ive solutions. It will stimulate the market to greater activity and concentration on innovativeness and new 
technological solution. 

IMPACTS OF THE CLOUD DELIVERY MODEL

Very essential changes for IT providers just begin at the level of the service model, about which I have  
written in detail in the previous chapter. The externalization of the application development, operational 
infrastructure and continuous back-office processes, gradually erode the factory side of the IT function. 
The externalization of more than 80% of the applications is a step accelerating Cloud. As soon as it hap
pens, the role of the IT organization will move from the technology provider to its broker

The Cloud delivery model will compel the provider migration to the higher level of margins. In search for 
higher margins each integrator of equipment and system will move its activity to the higher level of the 
PaaS and SaaS layers. Software is the key to the future increase in profits and provides the highest level 
of success with the lowest risk level. Equipment producers will be still the key partner for many providers, 
but in the SaaS and PaaS layer one can expect Cloud wars. 

Significant revenue will come from the vertical integration of Cloud applications along all layers of the ser
vice model. Who possesses an equipment infrastructure, providing services in the IaaS layer cannot rest 

163



Matt Mayevsky THE CLOUDS ECONOMY

on its laurels. Admittedly entry barriers are high here due to significant costs of activating a data center, 
however competition is also strong.  It is not enough to possess a data center even if there are no more 
development ambitions. If a provider does not strive for expansion by means of the scale effect, niche, or 
vertical integration, competition will enter its activity area even not moving its own seat to the vicinity of  
the competitor. What is it competition in the Clouds Economy? If access to Clouds is common from any
where, at any time, can a provider from New York be afraid of a provider from Tokio? Yes, if the provider  
from Tokio personalizes only its own offer and customizes it to expectations of American recipients. The 
distance and location of the seat are of no essential importance unless we talk about dedicated services. 
And even in such a case there can appear exemptions promoting the thesis about ubiquitous and global 
competition among Cloud providers

Besides, there would be the significant waste of resources to possess the offer being able to meet needs 
not only of the regional, but also the international market, and not to try. Cloud supports the global expan
sion.  

Today Cloud providers have more challenges and possibilities than whenever. That is their time. Such 
challenges as telecommunication market service, which is very Cloud absorbing, mobile cloud computing 
service, Big Data, Social CRM tied with social networks are only some huge areas waiting for their innov
ators and winners.  

Today the hot product of Cloud providers is the virtualization of resources and data storage. The former 
increases the efficiency of the IT previous infrastructure of enterprises, the latter practically serves all res
idents of Cloud. 

Development boom is certain to happen to Cloud services. On the one hand, there will appear a vertical,  
horizontal and transverse integration, on the other hand, a diversification in search for niches.  Another 
important tendency, which will refer to services, but from the level of IaaS, PaaS and SaaS layers, will be 
their  blur.  This  classical  division will  experience yet  a  lot  of  evolutions,  and even a revolution.  It  is 
dependent on providers’ contrivance and recipients’ possibilities how this aspect will develop. Providers 
can form very specialist solutions combining service elements from three layers. In turn, recipients can 
take advantage of Cloud resources in such a way which will  change and redefine the Cloud delivery 
model anew. 

CLOUD CHANNEL OF DELIVERY

Another factor of the changes in the IT organization, which I have mentioned many a times, is the usage 
of the Internet as a sale channel. The change which has occurred in the manner of the software distribu
tion (but not only) is impressive. Beginning with the sale of programs on floppy discs, through  nice card
board CD cases and hundreds of pages of more or less clear instructions – and ending with a just – to - 
click distribution on the Internet. However, also such a model has been exhausted in the face of the 
Cloud model.  Why deliver applications via the Internet to thousands of users and worry about updating, 
lose sight of the digital activity of consumers (that is, how and when they use an application), since one 
can deliver one application to Cloud, which will serve thousands of customers. 

That little change is of great consequences for the IT organization. The product is all the time visible,  
available and open to critique and customers’ remarks, which cannot be ignored. In this regard the sale 
of the boxed software was more comfortable, but also more complex. One had to provide a distributor,  
physical channels of the sale, to deliver product to the site, to press-form a disc, to print an instruction 
and other documents necessary for a given product. Many a times the whole process extended to an 
international distribution, which expanded logistic organization even more. Thus, a provider had to incur 
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immense costs to create a distributive system, or it had to share a profit with external resellers. In addi
tion, there was a lot of time for organizing the whole system. In the case of external sale channels, a pro
vider lost impact on the sale of its product. To be honest, the Cloud delivery looks much nicer. No distri 
bution costs, no option of sharing a sale profit (unless it is a broker system, but even than it must have a 
business and cost justification). Additional asset is a continuous contact with users, tracking their actions, 
correcting errors, disturbances, problems, keeping abreast of all matters and the continuous develop
ment of the product - the application, which is advantageous for both users and providers. 

Thanks to the Cloud access channel – one should pay attention to the change of the world. We do not 
talk about a distribution, but about access. Get to the point, due to the Cloud channel access, a provider  
can  concentrate  on  its  main  competence  more  than  whenever.   Providers  should  expect  Cloud  to 
become the dominant delivery channel also for mobile applications to end users.

In the Cloud access channel the transaction risk is transferred from a recipient to a provider. The provider 
has to encourage the recipient to take advantage of its services, mainly as one of the below options: 
• Freemium 
• Freeware
• Demonstration version
• Donationware
• Careware
• Postcardware

Freemium is a business model stemmed from the combination of the freeware model (free software) with  
the premium model (extra functionality for a small payment). This model assumes that basic functions of 
the application are for free, and these more useful for a small payment. 

The freeware model is a kind of the promotion of the provider and encouragement to use the part of its 
assortment for free. 

The demonstration version, sometime known as: shareware, trialware, demoware, crippleware. The pro
vider delivers the complete version of the application mostly for two weeks. After this period, a user can 
have access to the application only for payment. 

Next versions, such as: donationware, careware, poscardware concern less popular solutions, rarely 
applied by Clouds providers. They are connected with the promotion of the programmer or programmers 
making the application available for free, but at the same time they count on the good will of users and 
support the project with some donations or for charity.

The access move from devices to Cloud (Internet) does not end with it. Paradoxically devices, for some 
produces (I have no enough data to think that it is for all of them, but I suspect so), are the end port of 
applications connected with the Cloud access system. In fact, it is no discovery, since we have to use a 
physical device to have access to virtual resources. However, such providers as: Apple, do their best to 
create a compatible,  homogeneous environment binding devices of  one company with Cloud. And it 
makes one main difference. Many producers do not care about where and how a user will use Cloud. 
Here a producer is only one of the providers delivering a component in the form of the device to the  
Cloud environment. Another provider will be a producer of the system software, yet another a provider of 
applications, or completely different – a Clouds Provider. Apple organizes a whole. It offers equipment,  
an operational system, API and access to the Cloud environment. This solution has its merits and demer
its. Nevertheless, as recent moves of such giants as Samsung, Google, or Facebook show this trend 
seems to strengthen. After reaching the appropriate market mass, a provider tends to create a wide 
range of compatible offers containing software, devices and Cloud. 
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There is little likelihood that producers of devices would cope the Apple business model in mass, but it is 
necessary for them to cooperate with Clouds Providers in the comprehension of the broader part of the 
IT system for a user. That is enough to look at the offer of telecommunications operators. It is too little to 
have only a device. Contemporary telephones, oh, I’m sorry,  smartphones are so packed with Cloud 
applications that the offer of any telephone would seem something seditious today. A customer demands 
a complete system for conversations, photos sharing, messages, access to social services, films, games, 
e-books, and whatever can be imagined. The same phenomenon is visible in other mobile and stationary 
devices. Though, it seems to me that mobile devices are and will be in the lead.

Since we talk about mobility, and earlier about tele operators, it is interesting how deep subjects, after  
which the Cloud concept patterns, will  enter the market – that is telecommunications companies and 
energy operators. In fact, both have the Cloudlike business model with the sale channel for the utilities  
transmission. On the face of it, the energy sector is not an ideal partner, but….if energy services could be 
expanded by the access to rates of the energy consumption, which could be provided in Cloud, and one 
could add a payment service and purchase history, then from there it is one step to the extension of such 
an account of the user by additional Cloud services. Let us add the Cloud energy saving factor; the fact 
of the greater use of the infrastructure, decrease in losses connected with unused IT resources, a tend
ency to use renewable energy sources. All this could interest at least some providers of energy. The alli
ance of the Cloud provider with the provider of energy seems quite interesting and it would be a good dif
ferentiator in the market. Only one argument could be enough for the Cloud Provider: access to hundreds 
of thousands of customers thanks to the energy operator.

More obvious is a marriage of Cloud providers with telecoms. This is so much easier, as the paths of 
cooperation  have  been already sawn by  application  providers  for  mobile  devices.  For  the  rest,  the 
cooperation of telecommunications operators with the Clouds Providers already occurs; it is rather about 
its expansion, creating a common offer, closer project alliances. The case of telecoms is also interesting 
for another reason. Firstly, it is telecom to release a Cloudlike model on the market at first. Secondly, tele
coms were one, and if not the only one of the traditional industries of the greatest dynamics of changes 
since  the  pre-Internet  times.  Being  exposed  to  continuous  competition  of  Internet  communication 
devices, telecoms have been forced to adopt a wide range of solutions to be able to meet market require
ments. This tendency is still continuing. What is the application of this in the context of Clouds? I wait for  
a moment when telecoms transform into Clouds Providers in mass. This is an extraordinary chance for 
them to develop further in a dynamic way and get a foothold on the new developing super market. Tele
coms have the whole necessary infrastructure to perform such an operation of the transformation. Let us 
imagine only one event of extreme importance. There is the broadband Internet available for a lower fee 
than a phone subscription with the opportunity to run it on mobile devices with skipping greater telecoms. 
Such or other possible threats from the side of competitors and/or new technologies should give a boost 
to an abrupt transition of telecoms to Clouds.   

To sum up the previous considerations – the Internet communication and delivery channel  reduce barri
ers to the entry into the market of Clouds Providers. Being in the network each new provider will reach 
much wider public (theoretically) with ease (also theoretically) without the need for big marketing invest
ments (theoretically).Theoretically, because practice shows something else. An idea is something differ
ent than life. The guarantee of success is a good offer, suitable for the purposes, capital investments for 
promotion and sales support, and the key factor, though occupying little place in percentage, which is  
good luck. However, the Internet simplifies distribution, because Cloud software usually works in the 
browser, without the need for using installation procedures.  

Somebody could ask – What about traditional IT providers? Such providers will have to repack their offer,  
refresh it and put into the Cloud box. For traditionalists the road to Cloud will go, depending on the infra
structure and specialization they have, - three paths, which can intertwine. The first path is the offer of  
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virtualization, the second one is Cloud hosting, the third path is the moving applications to the Cloud 
environment; virtualization, starting with its own infrastructure, ending with the offer targeted at a busi
ness customer. The Cloud hosting oriented towards data storage, remote backup and similar services 
available through Cloud applications and the previous API available through the Internet browser. Bene
fits of these moves will not be analyzed any longer, because it is very clear.

There is also the third path of changes, namely: brokerage and consulting. Some of the IT providers will  
have to deal with consulting and brokerage in search and creating new solutions for a customer basing 
on resources of the third subjects as a result of the lack of the appropriate infrastructure or concrete spe
cializations enabling the production of Cloud API. 

CHANGING ROLE OF INTERNAL IT DEPARTMENTS OF ENTERPRISES

The IT role  migrates  from technological  services  and  evolves  in  the  direction  of  business  roles.  A 
strategy, architecture, risk, a management program, user’s support, manager relations will be at the level 
of business services, and not in IT functions. The CIO position will expand to broader groups and shrink  
in the technology area.  

Organizations, which will not make these changes, will not be able to take advantage of new business 
opportunities supported by technologies in a complete way. Remodeling of organizations has to occur 
both at the level of the whole organization, and in the IT department. CC refers to both IT and manage
ment changes.

Peter Fingar108 pays attention to the fact that in the enterprise management process, a command-and-
control method has to be changed for a connect-and-collaborate method, where all members of the team 
are leaders. It gives the opportunity and lets other members lead, when they know best about performing 
an action (...). Though Cloud enables radical changes, however the culture of a firm determines a result. 
Permits, risk tolerance, cultivating a lot of little competitions – all this is a signature of the business cul
ture oriented towards Cloud.” (Fingar, 2009).109

Changes in IT internal departments will refer to four aspects:
• Concentration on new skills,
• Reduction in  organizational sizes with the increasing factor of IT resources management  (internal and 

external),
• Development of management, advisory and expert capacity,
• Concentration on ensuring continuity of services

The role of IT departments as a business consultant in matters of technology will especially increase.  
Making the right decisions in the field of the migration to Clouds including business purposes of a com
pany will be dependent on IT departments. 

IT EMPLOYEES  ROLE  CHANGING

Cloud raises concerns about changes on the labor market among programmers. According to some 
scenarios of future, Cloud will reduce the It market size. It does not seem probable. An opposite trend is 
more credible, which will increase demand for programmers and IT specialists. If changes in the organiz
ational system of IT providers and also internal departments of IT enterprises are dynamic, then one 
should expect big perturbations on the labor market. It is obvious that it can entail layoffs, reduction in 
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regular posts, changes in positions in many companies. However, it can also be followed by a lot of pro
fessional opportunities for IT employees. 

IT employees will  have plenty of variants to choose, each of them will carry various possibilities, but  
sometimes limitations. Occasions for employees will be placed in the following areas:
• In IT departments of enterprises migrating in the expert direction, 
• On developers platforms organized in the PaaS layers, 
• At Clouds Providers’.

There is also the forth, independent area connected with a freelancer job or starting one’s own business.  
However, in such a case very high competences will play an important role in the former solution, and a 
very good idea in the latter one. The role of independent marksmen will be confined. Rather broader 
structures  or  cooperation  platforms  will  be  at  the  forefront.  I  can  see  the  greatest  possibilities  in 
developer environments organized on PaaS platforms. 

PaaS will offer work on interesting and various projects. It is probable that there will be platforms the vir
tualization work level of which will be quite substantial. Thus, a remote work model in the IT environment 
will become more common. Cloud will create new informatics skills, the variety of work, collaboration and 
cooperation forms. 

TURBODYNAMIC COMPETITION

Cloud has colossal  impact on the landscape of  the competition of  IT providers. Cloud Providers will 
strengthen their expansion through internationalization and globalization of their activity. The develop
ment of the Cloud market began in North America. And it moves into the European, Asian and Latin 
American  market.  The  Cloud  absorption  is  accelerated  by  organizations  and  there  appear  strong, 
regional providers in Brazil, Poland, China, Japan, India. Cloud turns out to be popular with countries, 
where computer piracy is a significant problem.  

▼ Figure: The Market of Clouds Providers.

Source: Own work.
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The market of Clouds Providers forms dynamically, expansively and contains a lot of subjects from vari 
ous areas, as it is shown in the above scheme. The most important and hugest group of subjects is tradi
tional IT providers which transform in percentage (in part or as a whole) in the direction of the Cloud busi 
ness model. A part of these subjects has already begun their adventure with Cloud, other prepare for  
journey. In the course of the transformation to Cloud there will appear new entities and Cloud concepts. 
In the new Cloud environment providers will build their new identity, they will try new strategies with the 
aim of entering the market in such a strong and concrete way as it would be possible.

At the same time the competition among operators of different sizes will intensify. Thanks to Cloud, IT 
SMEs have the opportunity to increase their competitive advantage through access to new technologies, 
tools supporting development as effectively as in the case of the IT corporation. Equal opportunities will 
intensify most among Clouds providers at the developer level. It is known that the creation of the decent  
data center is associated with significant costs. In this layer, richer people have undeniably a greater 
asset in the form of greater equity and greater capacity to finance purchases through greater support  
from financial institutions. However, at the developer level the advantage refers to such factors, which are 
even within startups. It is about human resources (programmers), access to development tools (the PaaS 
services layer) and ingenuity, business sense of the market, the ability to create the market hits in the  
form of applications, software, new and better solutions for customers.

The market will be stimulated to the turbo-growth through the considerable dynamics of new transforma
tions, and entries into the environment of Clouds Providers. A number of entities that will  orbit in the 
Cloud will step up its competitiveness, which will result in lower inside and outside-market prices. On the 
one hand there will be strong tendencies to support cooperation, alliances, partnership involved, on the 
other hand there will be a contribution to mergers, takeovers and acquisitions.

The Clouds Provider market will diversify very much in the beginning. In capital-intensive areas, there will  
appear a strong tendency to form an oligopoly and sometimes even a monopoly. In areas of low entry 
barriers and high margins connected with diversity, custom solutions – there will be still many entities 
competing with one another. The greatest diversity will take place in the upper layer of services - SaaS.

New entities, not connected with direct competition of IT providers, will enter the market. One can indic
ate them: telecom, consumer electronics manufacturers, energy providers, digital TV operators, hard
ware manufacturers, and other isolated entities. Some of them will bind their Cloud offer with their basic  
services as a complementary suite of solutions, others will try to transform deeper into Cloud, such as 
telecoms

One should also pay attention to all kinds of agents, experts, resellers and other entities, which may  
be an asset, the closeness in the relations with business customers or Cloud providers at all. The vari 
ety of Cloud solutions, a large number of entities, will certainly not be conducive to the optimal choice 
of Clouds Providers. Therefore, there may be important here a brokerage system based on a reliable  
expertise and skills in moving on the market of, nomen omen, unstructured offers. It will be precious 
here not only to know providers, the skill to search for them, but also experience on the market, a tech 
nological  background. That is why, the future will  belong to the IT vendors who will  decide on the 
brokerage transformation. An important player on the market will become, transforming into a new role, 
the internal IT departments of enterprises. When it comes to the latter, one should also mention busi 
ness customers using Private Cloud solutions, extended by the business partner environment. Though  
this move will affect the internal market in the Clouds, but it is also an important point on the map of  
Clouds Providers.

The New Race of entities is companies that are created and will be in the environment of Clouds from the 
beginning by the Cloud business model; not burdened with legacy systems, clients served by the pre-

169



Matt Mayevsky THE CLOUDS ECONOMY

Cloud principles, not burdened, in the end with the experience and the pre-Cloud-based structure will 
shape and develop Clouds Economy.

Cloud acts as a kind of accelerator, and a catalyst, in one. It accelerates the development of the IT mar
ket, replacing old systems with new ones, dynamics of the transformation of IT suppliers, but also accel
erates the putting new products on the market, streamlines and accelerates business processes of the 
organization. We can say that a well-used Cloud has a chance not only to catch up, but also to win the 
needs of the market in such a sensitive aspect which is the flexibility and speed of response to changing 
customer needs. Cloud has a chance to set new standards of business in the near future.

CLOUD WARS

The change in the paradigm of the delivery model will lead to the reorganization of the whole IT market. 
Competition in some segments will intensify. New players will appear from non-IT areas. One can expect 
numerous Cloud wars.

For Clouds Providers a key battleground will be mainly the PaaS and SaaS layer. Of course, having own 
hardware infrastructure here is a necessary condition I mentioned this earlier, writing about the need for 
vertical integration of API. But now I will extend this aspect.

The PaaS layer is crucial for the creation of the developer environment. The more number of better 
developers organized by the supplier layer, the more API available in the SaaS layer. The more number 
of good API in the SaaS layer, the more end customers can be expected. And the more end-users, the 
more traffic in the Cloud - more used and exploited resources, greater needs for computing power, more 
disk space used, higher resource efficiency, and thus, higher profits.

Conclusions: the possibilities of independent developers will be limited. PaaS providers will do their best 
to control as much as possible of the developer pie and attract the greatest number of the best program
mers to their platforms. The will outdo in a price and device offer, tools for creating and developing soft
ware. Maybe, they will also offer developers financial support. PaaS will be the main battlefield of Cloud 
wars. By creating their own developer market Cloud Providers will be able to control services provided in 
the SaaS layer. Thanks to this control, providers will have quick and unique information about the follow
ing aspects: which services are more profitable, what are cost centers, where are places of the greatest 
profits located? Thanks to such knowledge, they will be able to control the development of their own 
developer market, pushing it in the direction of solutions advantageous for themselves. 

PaaS vendors will strive to introduce the latest cutting-edge technologies with the aim of attracting the 
appropriate class of programmers and continuing innovation on the platform. 

PARTNERSHIP AND COOPERATION IN THE CLOUD

A significant factor in the changes for the new IT organization in the cloud environment will certainly be a 
greater emphasis on multi-dimensional, deep collaboration:
• Provider - Horizontal Provider
• Provider - Vertical Provider
• Provider - Recipient

Technologies that support collaboration, the use of the user based on the needs of the non-linear busi
ness processes, Business Intelligence, and consumer interface all  these require experimentation and 
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iteration. Larger values will be generated in the process of intra-organizational and inter-organizational 
multifaceted cooperation.

A new generation of Cloud-based business leaders and end-users, with more technical knowledge than 
ever require trust and greater involvement in the business processes of enterprises. It is not only about 
the customization of products and services, but also about a new business model for collaboration, offer
ing users the opportunity to experiment with new products and services, in which there will emerge the 
best business opportunities based on co-operation for the benefit of both parties.

The road to the partnership will be also, in many cases, the beginning of the road to the merger.

THE CHANGE IN STRUCTURE AND ORGANIZATION OF IT PROVIDERS 

Cloud Computing is becoming a strategic model for large IT organizations, for which more efficient use of  
THE hardware infrastructure is the obvious treatment. Smaller providers will invest in the higher layers of 
the delivery model, including the brokerage model.

The conversion of the IT market will have its origin in changes in the structure and organization of IT  
vendors.  A corporate  center  is  fluid.  All  corporate  functions have the same problem, the overlap of 
responsibilities and the lack of clear control. IT functions work in a similar way. In this case, a strategy, a 
management program, business process design, all these are important, but alone it is not necessary to 
provide the technology. Secondly, no amount of alliances and co-operation changes the fact that busi
ness needs results which somebody must control. Finally, the emphasis on reducing the cost means that 
instead of reducing the resources needed for 'making things properly' resources must be managed so as 
to provide IT 'making things proper'.

The need for efficiency combined with savings will change IT functions. Technology will be consumed as 
part of business services, which integrate IT functions with business and sustain it.

Cloud becomes a machine to meet more quickly business needs. Providers must be prepared for the fact 
that business customers can use multiple sources of Cloud supply. This requires more flexibility, interop
erability and cooperation from the IT organization. Moreover, IT vendors need to learn holistic approach 
to the needs of business customers. Even if their services cover only a part of business processes, these 
processes are integrated into the wider business structure. An IT provider must change its role from a 
technology provider to a business partner. Greater understanding of the needs of businesses is the key 
to success for Clouds Providers.

The traditional IT delivery model is seen by the company as inflexible and not responsive to the changes 
and needs of the market. It pushes the gradual evolution of the IT organization, by building Cloud envir
onments focused on teamwork, in parallel with a reduction in the traditional model. The good news is that 
a lot of resources in information will retire over the next 10 years. 

The delivery model in which technologies are provided as a service, will significantly reduce the source of 
competitive advantage based on information technologies. Startups, micro and small businesses with 
access to the same technology, tools and resources as IT corporations will be able to (in theory) compete 
with lower costs and the price for the end customer. The differences do not lie in access to technology, 
but in how to organize, create and manage new products.

The nature of the demand for information technology will also change. Most employees become know
ledge workers.  Social  media have become the main channel  of  communication with  customers and 
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internal communications, and the amount of data in circulation is increasing. As a result, increasing ele
ments of the drive are innovation, marketing, sales, and a customer service. More than 80% of the capa
city to generate and capture opportunities in IT will depend on Business Intelligence collaboration, and 
client interface (customer feedback). The heart of each of these opportunities is the need to attract, integ
rate and interpret information of both synthetic and diffuse.

The influence of Cloud Computing on the IT organization is often underestimated. For several decades, 
the development and expansion of the IT organization meant an investment in infrastructure hardware - 
software. Focusing on their own resources will have to migrate in the direction of efficient organization 
based on deep and multidimensional relationships with clients and subcontractors.

The scheme created by Deloitte illustrates the Paradigm shift in the organization and IT delivery.

▼ Schema: The Clouds influence on the IT organization.

Source: Own work, based on: Cloud computing market overview and perspective, Patrick Callewaert, Paul A. Robinson, Peter Blatman, 
October 2009 - Deloitte Consulting.110

172

Define and create the 

capabilities that IT w ill 

offer

- strategic planning

- organization

- governance

- architecture and planning

- competency and career 
development

-metrics and process 
excellence

Deliver high quality IT 

solutions and ongoing 

service

- solutions delivery

- solution maintenance

- transaction processing

- process improvement

- infrastructure readiness

• hardw are

• databases

• netw orks

on premise computing

define

align

deliver

m anage

cloud computing

Align IT capabilities

 w ith needs and 

priorities

- relationship management

- business initiatives

- IT value

- program prioritization

- demand management

- service level management

- high-level investment 
managment/budget 
management

- strategic sourcing

define

align

deliver

manage

Manage IT

- management reporting

- asset management

- payroll and benf its

- regulatory and internal 
audit compliance



CHAPTER III.  PHYSICS OF CLOUDS│THE MECHANICS OF CLOUDS

The figure shows the change in the accent from focusing on providing services, sorting, organizing and 
prioritizing. This reflects the essence of the delivery model in the concept of Cloud, and its impact on the  
business model of the IT organization.

Cloud also changes an outsourcing paradigm. The change consists in the accent shift from an outsourcing 
contract length towards the width of the offer by generating new solutions and causing IT demand. Out 
sourcing providers will move up the value chain by offering consulting and management services.

There will appear the variety of services related to Clouds operation:
• Counseling about the IT integration in enterprises interested in the combination of Private and Public 

Clouds, in the direction of the hybrid environment,
• Change management organization and risk management,
• Implementation and Private Clouds management to consolidate and optimize the infrastructure,
• Developing custom applications for new Cloud software platforms,
• Development of  new applications that integrate collaboration, communication and the Cloud-based 

platform,
• Managing migration of enterprise applications to the Cloud and supervision of risk and compatibility.

Service providers which are focused on providing services at lower levels of the infrastructure will have to 
become more flexible and faster in implementing new technologies and adapting to the dynamic techno
logical cycles. They will have to provide new services as soon as the market expects. The ease with 
which users have access to social networking technologies, mobile devices and the SaaS technology will 
mean that IT outsourcing partners will be ignored in the supply chain to the end customer. Providers will  
be required to support the new technologies and in a much more dynamic and committed than ever 
before. This will lead to tactical responses of outsourcing service providers, for example by levers of ser
vices catalogs in order to provide a wide range of IT solutions. But the most significant change in the 
business model of IT concerns the shift from hierarchical supply structures towards the modular, custom
izable sets of services that can be distributed to clients in an open, direct and dynamic way.

As a result, Cloud platform providers will focus on:
• The automation of business processes in order to provide less reliance on labor resources,
• Hosting on a shared infrastructure (of the supplier or leased by the supplier) and not on the customer's 

premises,
• An offer price list based on transactions – the real consumption of resources,
• The provision of the basic platform for multiple customers (multi-tenant) and not restricted to a single  

recipient.

SUMMARY - NEW IT ORGANIZATION

What will a new IT organization look like? To what degree the changes will be profound, reforming the 
whole IT market, and how much there will be a beauty treatment, hiding old products in new packaging? 
Will IT providers create new business models and revolutionize organizational systems of their clients?

In part I have already answered some of the questions mentioned above, I will try answering the other  
questions by reviewing three interesting diagrams illustrating the evolution of the IT paradigm.

Companies  will  always  search  ways  to  increase  the  efficiency  of  their  organizational  systems,  IT, 
resources, production, etc., especially in the parallel solution reducing costs. The traditional IT model no 
longer meets the business needs.
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▼ Schema: The IT Paradigm Shift from Traditional One to Cloud Computing.
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Cloud means a complete transformation from the traditional IT system to the modular system, customiz
able, intuitive, and above all, dramatically more efficient. This refers to the process of sharing resources 
(such as hardware, development platforms and / or software) via the Internet or other WAN technologies. 
Clouds provide on-demand access to the shared pool of dynamically configurable computing resources. 
These resources are available mainly in the pay-per-use or on the subscription basis.

What does the diagram illustrating the Cloud computing ecosystem say? One should say that the bound
aries between the different layers in the IT delivery model are secondary to the nature of the service. The 
change in the focus from technology to solutions will contribute to creating diverse, new forms of more 
market-oriented entities. And the most interesting fact is that in the same way as the trend of solutions 
modernization in the form of services is run, in such a way the same organizations will become more 
modular. Modularization will make IT organizations more customizable to other interdependent, comple
mentary IT vendors, but also and above all, to their business customers who have to modularize their 
organizational structures.
 
The second chart (below) shows the evolution of IT towards the Clouds from systems based on main
frames, through enterprise systems.

▼ Schema: The Evolution of IT Computing Models.
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Source: The Evolution of IT Towards Cloud Computing. Randy Bias. August 31, 2011.111
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What we are interested in this schema is the impact on the organizations of IT vendors. The change was 
presented at six levels. In terms of SLA (Service Level Agreement), the system is still in standby mode, 
the services are in constant readiness work. Scaling data has shifted from the vertical to the horizontal  
option, so we use more applications. Access to the hardware became a product / common service. The 
high availability level migrates towards software. The emphasis in the area of software has shifted from 
the centralization, through the decentralization towards the distribution. Consumption, or otherwise the 
use of data processing has gone from mainframes, through an enterprise, to the Cloud.

Conclusion: We can see the move of the new IT organization towards greater openness, the ease of 
using and applying, and the availability of resources offered. The main change concerns the maximum 
facilitation in the access and the use of the infrastructure and services offered by IT providers. This forces 
the suppliers not only to reorganize existing resources, but also to create an easy, intuitive, friendly offer 
and possibly comparable to offerings from other suppliers (although this last element will be difficult to 
implement, as shown on the telecoms market).

The final third diagram is an illustration of the evolution of IT starting with the pre-Internet era, through the 
era of the Internet, ending with the Cloud era.

▼ Diagram: The Evolution of the IT Sector.
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Source: Own work, based on: IT 3.0 Manifesto – The Cloud Service Movement, August 30, 2011.112

In its significance the below diagram supplements the two previous ones with such  aspects of the new 
organization as collaboration, the change in the source of  IT inspiration from the organization to its  
external environment, linking IT and business and also process evolution.

Let us go back to the key question. What will be the new IT organization like? It is difficult to answer this  
question in one sentence because of the variety of the forms of providers which will emerge in the Clouds 
environment. Above all, let us look for the common points, universal for Cloud Providers, independent of 
the type of services offered, organizational size and specialization.

In my opinion, common features will certainly be modularization, openness, great potential for adaptation 
to changing market needs, high dynamics performance, the increasing rate of coopetition (simultaneous 
competition and cooperation). All these features will  be built on the Cloud model, determined earlier, 
which will be, by its nature, a service, universal model with a pay-per-use price system.  The business 
model will evolve and will depend on the place of delivery in the delivery model layer. Entities connected 
with the IaaS layer will focus on vertical integration of API and creating broad platforms of developers in 
the PaaS layer. There will also appear the new provider model focused on creating the universal infra
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structure of the Cloud company, which could be rented as the Cloud space , being very stretchable, for 
some time, depending on the needs and possibilities of recipients. Such an enterprise of enterprises will 
have the complete work and cooperation infrastructure without the need to have their own office space. 
What will be needed in such a system is a facilities field enabling access to the Cloud enterprise and 
employees who will be able to telecommute, without physical presence in one place.

The closer to the top SaaS layer, the greater number and diversity of Clouds Providers will appear. Many 
Clouds wars which will happen to the IT market will support the two following parallel processes: the mar
ket consolidation in the lower layers of the delivery model, and the greater diversity and competition in  
the higher layers.

LIFESTYLES IN THE CLOUDS

Lifestyle is rather broad and complex notion, referring to both individual behavior patterns and social, cul
tural, political and economic context. We can distinguish lifestyles typical of the whole social structures, but 
also niche or very individualized subcultures, conditioned by the specific choice factors and forms of imple
mentation. Cloud creates conditions for the emergence of new, strange ways of life in many different com
binations. Cloud can also support traditional ways of life, enrich, improve and develop them. The concept of  
lifestyles in the Cloud is obviously a far-reaching mental shortcut. The assumption is that the Cloud lifestyles 
include all types of the activity and behavior of digital device users with online access to digital content and  
other users. And it is not about the most primitive activity connected with viewing the weather forecast once 
a week, but it is about the most committed and creative activities in the digital reality. Using Cloud-based 
applications to communicate with other users, share information, store data, create and upload content, lik
ing, recommending, archiving, viewing, listening, etc. 

Many of Cloud activities are not reflected in the actual reality and there are many such which promote the 
activity from the one to the other reality. The Cloud is for an average user like an information mouthpiece, 
with the bilateral action. We can receive and transmit information in a one-to-one, one to many, or many-
to-one option. This involves a lot of consequences, the most important is that the information mouthpiece 
runs in a multidirectional way, all the time, and creates huge amounts of data which must be stored, 
shared and backed up somewhere in the Cloud. Together we create digital content, as regular users, 
commentators, digital interlocutors or as authors.

Therefore, one can introduce another Clouds metaphor, as a warehouse. In this warehouse we store our 
digital treasures, movies, music, pictures, texts. Sometimes we share them, boast, put them on hold to 
the warehouse, which is a structured, durable, and available on demand. We collect data by creating 
them, but also often stealing by illegal downloading of music and movies in peer-to-peer options. Data 
storage has become quite easy and affordable through such tools as Dropbox or SkyDrive. Cloud not 
only allows storage and remote data access (including remote backup), but also it enables to organize 
the data thanks to various applications, such as MyCabinet. This is good news for all muddlers and those 
who do not have the time to create fancy folders, systematization and categorization of digital resources.  
The Cloud can store everything which is in digital form, but also thanks to the Cloud we have access to  
all our activities (of course, the application providers too). We can have remote access to the history of 
our logins, transactions, comments, and any activity, meticulously recorded in the Cloud. In this regard,  
along with the entire Cloud IT environment is ruthless. If you are not a hacker, it will be difficult for you to 
hide in the digital  world,  and the apparent anonymity,  which you enjoy is an illusion created to give 
impetus to the whole spiral of digital content.

The Cloud is also a place; although virtual, but thanks to it more useful and desirable many a time. Above 
all, Cloud is a place for business, educational, social meetings, etc.. While meeting on social networking 
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sites, chat rooms, instant messaging, we meet in the Cloud. Place of these meetings are stretchable and 
unlimited. In such a Cloud location two persons can meet while chatting, arranging a date, as well as 
tens of  thousands of  people discussing some important,  public matters on Facebook wall.  We have 
access to venues in the Cloud from anywhere, on demand. We can invite users from around the world to 
such meetings, at any time. Meetings can apply to both private and business matters. In the second 
option, we can create virtual organizations, or just the virtual workplace. But for many users, who are per
manent Cloud residents the most interesting places will be battlefields and other worlds and realities cre
ated by game developers. As in the case of a complete virtual world, for example: Second Life, Active 
Worlds these are the places which we can participate in, play, grow, make money, as if it were in the real 
world. Almost like in the real world.

We can ask ourselves whether the Cloud is or will be prosthesis for our real life? Will it rather be the substi
tute or its complement? I think it depends on each of us individually. It is our choices which will be the  
answer to this question at both the individual and the collective level. There are definitely some activities, 
associated also with lifestyles, which are best developed in the Cloud, and thanks to the Cloud. Such as 
online dating, social networking sites, MySpace and Facebook have become our reality. Thus, for some 
users their social life has moved to the Cloud. What is a limitation of the real world: travel expenses, time, a  
distance, a number of contacts in units of time – al this is of no importance in the Cloud.

Roles similar to those from the real world are created In the Cloud world. Sometimes they intermingle  
mutually,  and  sometimes  they  are  a  curiosity  of  Clouds.  Here  there  are  financiers,  entrepreneurs, 
employees, celebrities, home-birds, cinema-maniacs, people of knowledge and culture, the ignorant, the 
digital illiterate, etc. Some of these roles reflect our activity in the real world, but some of them are cre 
ated only in the Cloud. Ultimately, the Cloud will slowly and consistently eliminate anonymity. But now, 
the anonymity allows many users to enter into roles which they would not play in the real world. For the 
time being one can hide behind Cloud, pretend to be someone else, create a new identity.

Cloud creates new social caste, 'formatted in the Cloud'. These are residents quickly adapting to the laws 
of the Physics of Clouds. There appear Cloud aristocracy and pariahs. Those who create, develop a bet
ter world, and destroyers, for which activity is the sense of destruction; pariahs, passive recipients of con
tent, and the middle class, using tools for its work and entertainment purposes, and in a more conscious 
and responsible way.

Lifestyles, styles of being, personality, everything bounces off and reflects in the Cloud like in a mirror.  
For some users, the Cloud is like a glass. They are transparent, ethical, as a model. For others, Cloud is 
like a distorting mirror in which they distort, deform their actions. They are asymmetrical between the real 
world and Clouds.

One of the distinctive features of the presence in the Cloud is awareness of the existence and laws of the 
Physics of Clouds. For some people, 'earth is flat', for others Cloud is a virtual world governed by peculiar 
laws of physics, where space is not the same as in the real world, where gravity is strongest around the 
biggest social networking sites, where time slows down accelerates depending on our activity digital.

Cloud could be the 'Promised Land', the opportunity of a career, prestige, popularity and development. 
It's a world of fast surges and successes, but also the devastating world in which the moody audience 
can destroy the identity and good name in the blink of an eye. It's an instant information world. It's a 
world in which the equivalent of the light spread is information spread. Time is measured by the rate at 
which information in the Cloud arrives and spreads.

Cloud records our activity, follows every move, good and bad decisions. Facebook shows our timeline, 
communicators create the history of our relations, collected and stored data signify our bit abundance.
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For some users to have the data is as important as broadening the ownership for landowners by a new 
land. And in both cases it is about ownership in terms of assets, being a landlord. There are only different 
purposes. The owner of property can be a simple data collector who collects data that only have value for 
him/her.

There are also many activists here, implementing their ideas, proselytizing, attracting other users to their 
concepts. This is a place is for informational missionaries, opinion leaders, the last idealists, proponents 
of various truths, devotees of conspiracy theories. In the Clouds various attitudes, currents, concepts and 
ideas clash. Cloud focuses virtual reality and acts as an amplifier of the most stentorian voices (loud in 
terms of the impact range, influence and the amount of comments, likes and dislikes), regardless of their 
value. In  the Cloud, unfortunately, the quality of communication is not of such importance as and the 
scale of virtual decibels, the volume of information and the speed of its viral infection, information infect
ing more users.

It is interesting and curious how the Clouds world facilitates and streamlines both operations creating a 
value and also those which destroy this value. In this approach Cloud is similar knowledge which, on the 
one hand can be used to invent a vaccine against a dangerous disease, but on the other hand it can con
tribute to creating super weapons to kill more efficiently. In the Cloud we can create and destroy, being  
digital aristocrats and virtual pariahs, we can develop a better world, or ... That's it. The choice is belongs 
to us.

In the Clouds, anyone can create their own world, your own home ... Home in the Clouds'. You have a 
digital library of e-books, a lot of digital music, dozens of photos galleries. You are a collector of digital  
art, digital images, sounds, graphics, multi projections. You have also your collection of digital movies, 
but more often you use your e-cinema and e-theater. In particular, e-theater gives you the opportunity to 
meet loud residents with interests similar to yours. You often track new information on your news reader, 
and thus you try to keep abreast of what is going on around you. Sometimes you comment on an article,  
sometimes you engage in polemics with another impulsive user. Sometimes you write on your blog. If 
you have time, you reflect some your activities from the real world, sending photos, micro blogging, send
ing videos. You share all this with your friends. You track, from time to time, their activities, but very 
rarely. They are certainly to track yours with the same enthusiasm as you do.

You extensively correspond in both private and business matters. You have several e-mail addresses con
nected to a single e-mail client by which you coordinate and archive all messages in one place. You also 
use an organizer that reminds you of tasks, appointments, projects stages in which you are involved.

You also like travelling, though unfortunately very often you have no time for it. But you always the oppor
tunity to travel to discover new interesting places in Clouds. Some time ago you visited a very peculiar 
and interesting museum of the contemporary art in Australia, and took part in a virtual vernissage of your 
friend.

Despite the fact that the steady stream of information of you friends, more or less known to you flows in 
front of your home in Clouds, but you rarely invite anyone to your flat in Clouds.  However, it happens 
that you add someone to your digital resources to watch a movie or listening to music. You share what 
you have, what you think is interesting and worthy of attention. But you share only with those who have 
interests similar to yours. You do not impose your own opinions or values on anyone. 

Your home in the Clouds is well organized. It consists of various cabinets and drawers where you store 
your digital treasures and many tools that you use to work, have fun and develop interests. Only your  
imagination limits the size and shape of your home in the Clouds. You have a lot of materials (modules),  
from which you can still rebuild and build your house in the Clouds.
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Cloud offers greater freedom to choose a lifestyle than the real world, the ability to experiment, fuse in  
different communities, choose a variety of roles. A Cloud value is also its ordering and organizing dimen
sion. Thanks to remote access to real-time synchronized data we can better manage your time, tasks 
and information. If and to what extent we will be 'formatted' in the Cloud, it depends only on us. 

We are witnesses to a real interesting experiment which takes place here and now, right before our eyes. 
It is about children who are socialized in the world of Clouds. It is amazing that within one generation, we  
can observe the changes so drastically occurring in our lives, the changes which transform our patterns 
of behavior, interests, leisure time and ... our lifestyles.

There's a reason why I have quoted here as an example of  the young generation, for  whom digital 
devices, the Internet,  smartphones, tablets,  Cloud are a matter of  course, an element of  which 'has 
always been', that is, since the moment when the individuals’ awareness was stimulated. Just at this 
stage there will be a division into the technologically conscious and educated caste of Clouds residents 
and those excluded from the Cloud. Maybe it is a bit exaggerated image and vision of the future, but con
veying to what we are witnessing today. We live in the era of the modern Middle Ages, in which values 
become impoverished, wisdom is spilled in the form of so-called common knowledge that demonstrates 
resistance to science, objectivism and rationalism. Just as in the Middle Ages as now there dominate ple
beian entertainment, fast rumors and neurotic,  emotional behavior of  the digital crowd. The value of 
knowledge and learning is becoming a privilege. It does not result from their availability, but because in 
the world of free and broad choice they require intellectual effort and consequences, which is too hard to 
bear for many individuals.

Thus, we come to the first elementary characteristic of the lifestyle on the basis of knowledge, and more 
specifically the 'brain ware', which is the technological awareness and ability to use technology. In terms 
of Clouds one can introduce another term which could render the essence of things more accurately,  
which is 'cloud ware'  -  Cloud awareness and the ability to use functions,  tools,  Cloud opportunities. 
According to the cloud ware criterion, we can distinguish Cloud illiterates, ignorant users - that is, those 
who take advantage of typical Cloud tools without the awareness and knowledge of what Cloud is and 
how Cloud works. Another group is a Cloud geek, a fanatic of Cloud tools, a Cloud-maniac, usually con
nected with  the developer,  business or  journalism (techno-journalists,  techno-bloggers)  world.  Avant-
gardes are another group of the cloud ware category. Members who first want to test new tools, applica
tions; they are invited to new social networking sites to test new Cloud solutions. Many a times an avant-
garde is also a Cloud geek, but it is not always too clear. Advanced users (hard users) are the last group 
of this category; they have a deep, even expert knowledge of the Clouds and can enjoy the benefits of  
Cloud Computing in a perfect way.

One of the most widely represented lifestyles in Clouds, but with its real counterpart, is the style-oriented 
work. This is a style of people whose lives orbit around work, business, earning jobs. The Cloud is con
nected with  a fairly substantial  developer  environment with its representative communities and open 
source projects, but not only. One of the Cloud layers is a layer strictly dedicated to developers - PaaS. 
Close to rhe developer environment is also the whole set of start-ups, small and medium-sized compan
ies involved in the creation and development of  digital products and services, including Cloud-based 
applications and solutions. We can actually define this group as cloudcrats, the people who create and 
develop the Cloud world. Cloudcracy is very diversified. There are both individuals and groups that man
age certain Cloud spaces, but most of them are basic staff executing tasks, creating and developing a 
broad structure of Clouds.

A business Cloud style is not only cloudcrats. It is also c-employees, c-civil servants and c-entrepreneurs.
113 All  those who work, perform their work and business tasks in Clouds and through Clouds. I have 
already mentioned such elements of  the Clouds world,  as the Cloud organization, Cloud enterprise, 
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Cloud workplace. All this defines and determines users’ actions focused on the business side of life. In 
the Cloud they find their  structure and business organization tools,  but also their  business partners, 
cooperators, and of course customers. A Cloud business style flourishes on business networking sites, 
on the access platforms with  work  tools offered in such places as SalesForce or  Zoho. Cloud also 
provides an opportunity to promote and distinguish oneself through a whole host of different activities 
related to the creation and sharing of knowledge. Examples of such places are expert services of Q & A 
types,  such  as  Quora,  Answers.com, Google  Answers  or  Ask.com.  Other  places include the  blogo
spheres, allowing the presentation on their knowledge and expertise on the blog. In this case, the most 
representative Web Service are: Blogger, Gizmodo, TechCrunch, Mashable, ReadWriteWeb, Engadget 
and TMZ.com.

Cloud offers a rich set of tools and places for business and careers. The set of possibilities in this respect 
is impressive and will definitely satisfy the most fastidious and demanding users. Everything is possible 
and available. It is just a matter of money or time spent on searching for a cheaper substitute for applica
tions, or solutions which we are interested in.

Cloud lifestyles or rather residence time in the Cloud reflects our behavior, preferences and patterns by 
which we go from site to site, from application to application, from function to function. Sociologists and 
marketers have here an excellent vantage point for research and social behavior. Of course, the greatest 
potential in this regard have such c-giants as Google, Microsoft, Facebook, Apple, and others from the 
higher or at least a mid-range digital world leaders. The main division which emerges from the Cloud 
determining global residence styles in the Cloud is a provider, recipient and content intermediary. This 
division is connected the user location in the chain of the content value. It is often that a user can appear  
in different places of the chain. However, for the purposes of this analysis, I will use this simple division 
without any additional intermediate classification. 

Firstly, we have to do with a provider, or an author. We are the giver of the content at the level of writing  
emails, messages, also using micro blogs. I will not engage in the assessment of the value of the con
tents, I am only talking about the fact of the generating information. The greater awareness, skills and 
competence of the user, the greater range of Cloud-based tools he/she has to use. There are tools to 
create a text, audio, video, multimedia. So let us stay at the author level and consider who this type of 
user in the Cloud is and what he benefits from. Let us start with the text. In this collection there are blog
gers, c-journalists, c-commentators, c-filmmakers, c-writers, c-media artists. Now let us see where the 
individual content providers are. The examples of the most popular blogs have been posted above; a few 
years ago c-journalists dominated on the journalist social services sites. However, this trend has not 
been developed. The blog model has won, in which the blogger has two main ways of development. 
Whether he/she tries to create the independent social media as an  orchestra man, or involves in a spe
cific blogging platform, (thematic blogospheres) and creates the content in the framework of the informa
tion service, where the source of information are largely, exclusively texts from blogs. This model is used 
for example in The Huffington Post.

C-commentators, in turn, are active members, commenting on the content written by authors, journal 
ists  and  bloggers.  This  is  a  group  of  users  who  rather  comment  on  the  events  and  phenomena  
described  earlier  than  they write  their  own articles.  C-commentators  are  divided  into  several  sub 
groups. The first one is specialists and experts who make a significant contribution to the development  
of  the  information  post  comment.  These are  conscious and 'nethicals'  users  who have something 
important to write, comment, say, developing content in a way that is often more interesting than the  
real authors. The second sub-group are the active ignorant. They form a kind of the crowd of onlook 
ers, whose comments do not make any contribution, and they are often ignored by co-commentators.  
Within this subgroup, however, are also those whose purpose is to make their presence felt and their  
comments provoke a discussion. We can define this group as a commentary trolls. The last subgroup 
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is  haters.  This  is  a  type  of  forever  dissatisfied commentators  with  'blood on  their  teeth',  attacking  
everything and everyone. I distinguish: active haters, who look for an outlet for their emotions from  
time to time, and dormant haters, whose activation is when the active hater gives the signal to attack.  
Haters act like wild tribes, vandals looking for places where they will mutually give impetus to a spiral  
of hatred and absurdity.

The place of c-filmmakers is mainly YouTube, though no less popular services to provide access, share 
and subscribe to the video are Chinese Tudou, French Dailymotion, or American Metacafe. C-filmmakers 
revolutionize TV, how to create a story, and comment on reality through the moving image (video). It is  
not just a fad, or a simple, niche lifestyle. This is a subculture, industry in which interesting ideas and 
interesting filmmakers grow. Anyone can be a creator, author; and the cost of the creating videos as well 
as the possibility of their storage and distribution has drastically decreased thanks to Cloud. For authors 
are organized competitions such as Off-Camera (Independent Film Festival). In 2012, Your Film Festival 
was announced - an international competition for the authors of film stories. The competition is organized 
by YouTube and Emirates airlines in partnership with La Biennale di Venezia (Venice Film Festival) and 
Scott Free Productions -  the best film will be later produced by Scott Redley. There is no better testing 
ground for young artists as services hosting video. This is a place for the first film attempts, experiences 
and gaining the first audience of one’s work. The lifestyle in the form of the c-filmmaker does not concern 
only professional activities and career development in this direction. It is also making history from one’s 
life and experiences, the possibility and opportunity for visual expression and sensitivity of artists to share 
their vision of the world, their video-reflections.

As possibilities paradise opened up to c-filmmakers with the advent of YouTube, as c-writers had to wait 
a few years in the queue to the digital world. Although the possibility of creating digital content already 
existed, but only a few factors such as the emergence of the Apple Tablet, Kindle readers expansion, the 
development of self-publishing services have opened the door wide for the c-authors. It quickly became 
clear that great opportunities are paid r with great effort and a huge question mark at the end of the road 
of the c-writer. E-books do not have such acceleration, such distribution power in the Cloud as video. 
There are other rights on the book market, there are other traps than on the video market. Although 
everywhere there are some unique opportunities independent of the hierarchical system of the real world. 
Very popular videos on YouTube can earn a living through the visit and watch multiplier by their users. 
The creation of best-selling e-book is also theoretically possible, but it is controlled differently than on the 
real market. In this case it is important that as luck would have it, we can sink in the stream of echo  
information which can make a millionaire's within weeks. An example of the last blockbuster e-book is 
"Fifty Shades of Grey" by EL James sold in tens of millions of copies.

On the other side of the counter, where authors prepare content, there are customers, the consumers of 
the content. However before I say about consumers, I would like to express a few words about intermedi
aries in the content supply chain. An intermediary can be anyone who 'likes' (the function: 'I like it' on 
Facebook) by clicking on the 'number one' (the reference function of Google), or using other reference 
functions of the social media. An alternative option is to share content / digital product, or to send it by 
email. We are intermediaries while recommending a particular product or digital content, sharing it and 
commenting. We can be intermediaries in good faith, involving in the stream of more or less controlled 
information. We are all unconscious driver and promotion force, which can contribute to the spectacular  
success  of  the  author.  The pendulum of  our  ratings  can  be  swung  to  the  other  side  and  discredit 
someone else's work with our devastating critique. Our intermediary has different colors and shades, 
starting with more valuable ones and ending with embarrassingly ruthless ones. Since we talk about the 
dark side of the intermediary we cannot escape from mentioning piracy, non-compliance with copyrights 
However, it is a diffusion phenomenon, governed by its own rules having often a good influence on the 
reorganization of the market related to copyrights. Although on both sides of the fence are contradictory 
attitudes it is an effect of the collision which, paradoxically, wakes up new solutions. On the one hand, 
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opposition  to  piracy and pushing  through legislation  which  rigidly  and precisely regulate  copyrights, 
including corporate privileges, which is in their interest; on the other hand, willingness to use Internet 
resources at any time and anywhere, and above all for free. Fortunately, pressure between the two atti 
tudes creates new business models, hybrid solutions which adapt to the realities and rights of Clouds 
Economy.

Waiting for the benefit of the conflict of two cultures; corporate and pirate, let us return to the category of  
the contents recipient.  The most popular representatives of  the category of  recipients are streamers 
(video-maniacs, audio-geeks), players, collectors, info-maniacs, and routine recipients. Streamers, the 
recipients of the streaming contents connected with such a form of the media as video, podcasts, audio,  
and multimedia. A 'nethical' streamer takes advantage of legal places of the access to digital contents, 
which is offered as an option for free and also a payable option. There are many places which collect and 
make popularized content available for free, for example lectures from the TED Conference (Technology, 
Entertainment, Design) at www.ted.com, podcasts offered by the BBC (www.bbc.co.uk / podcasts) music 
(www.last.fm/music/+ free-music-downloads), or free videos on YouTube. However, users often benefit 
from the grey area of the digital content through peer-to-peer (the communication model in the network).  
In some variants of this model content is not hosted on external servers, only on users' computers. Thus, 
users create a large, illegal library of movies, music, e-books, which they share, and provide each other.  
The most popular peer-to-peer networks were eDonkey (eMule application), formerly FastTrack (Applica
tion: Kazaa), and currently the BitTorrent is a leader (the protocol for the exchange and distribution of  
files via the Internet).

It's difficult to imagine a Cloud user who would never use the streaming option. We are streamers, we are 
only different in scale. There are often podcasts, video or audio recordings of the conversations on news 
websites. We use streaming to download content for business purposes, but most traffic is, of course, in 
the area of entertainment. This is a huge market for digital content, where Cloud appropriates the largest  
space of our free time at the expense of traditional culture and the mass media (although in the case of 
the latter, it is no loss). So, neither movies online, nor e-theater should be something strange. The latter  
is still in the experimental phase. Whereas the e-cinema has been easily transformed from the video-on-
demand model to the e-cinema form, there is still a problem with theatre. A Hosted film can be watched 
at any time, regardless of whether we watch it solo, in a group, but it does not matter to us if anyone is  
watching the same as we watch at the same time. An e-theater is, in turn, a unique form in time. Time 
performance is determined exactly, and streamers can watch a play in real-time. The experiment relies 
on the participation of the audience in the creation of the plot, in the choice of variants of the develop
ment of the script of the play. An example is the play Effi Briest 2.0 (the classic novel by Theodor Fontane 
from the nineteenth century) staged on Facebook by the director Jorinde Dros.

In addition to streamers, there are players, a very distinct subset of the recipients of content. Games are 
a powerful and growing segment of the digital, and in consequence, the Clouds market. It is also the driv
ing force of many websites, for example Facebook, which in addition to being a social networking site is 
also a place to share applications, including games by developers. This is a place which attracts and 
keeps the attention of many millions of users thanks to such popular games as Angry Birds. Games in 
the Cloud combine many important, connected with entertainment, educational and social values. They 
introduce an element of competition. They make it possible to create virtual teams, co-participation in a  
multi-user, virtual space. Games encourage us to make new friends, develop new skills, depending on 
the type and value of the plot. The games are hosted on special platforms for users. Thanks to this the 
action of the game can be shared by many participants at the same time, from anywhere. Games are a  
business, of course, but not only for developers. It is also a way for players to make money. Especially in 
Asian countries such as South Korea, leaders of competitions and online games tournaments have the 
status of stars and celebrities. In addition to participating in the tournament there are easier ways for  
games users to get rich. There develops here a very dynamic market of the virtual accessories used in 
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various games. Irrespective of the fact whether there will be special avatars, clothing, weapons, or other 
gadgets, they have real value for users.

Maybe, content collectors are not so much connected with games, but they are certainly to have much in 
common with streaming. Cloud has opened up additional opportunities for collectors of the digital content 
thanks to free and low-cost, remote data storage. A collector is a type of a user who is the owner of spe 
cialized extensive or digital libraries including such qualities as: video, an audio, a text, a video. The Web 
2.0-based on active generating content by users has launched an avalanche of services and tools for 
creating and sharing content. Cloud has provided the ability to create remote libraries, tools organizing 
collected content and above all, the synchronization of the content. The whole mechanism of the Clouds 
Economy is focused on creating, collecting, sharing, distribution and information storage. A huge number 
of tools, functions and applications support the whole value chain of digital content.

As in the case of streamers, collectors differ mainly with a scale and resources of their activity. Even as 
average users we collect data that we always want to have at hand. Similarly like streamers, we are all  
on the collectors. We collect bookmarks, e-books, documents, presentations, videos and music. Espe
cially if we move to work, to school, if we are on the road and we use various digital devices, we always  
want to have access to their resources. For example, collecting music in iTunes, at first we convert files 
from YouTube to MP3 or we just use the music French service - Deezer. Then we synchronize data with 
music among our music devices: a notebook - smartphone - a tablet. Going for a walk we have music 
which we have just downloaded to our laptop and listen to it with headphones on our smartphone. The 
same sequence of operations can take place in a variety of network configurations and digital content, 
irrespective of the fact whether it will be digital comics, games, books, magazines, or podcasts. We col
lect and have access to our favorite, needful content. We can share digital content, publish it, comment 
on our social media profiles (Twitter, Facebook, Google+).

Info-maniacs and routine content recipients differ only in the amount of connections to sources of informa
tion. Info-maniacs, as the name suggests, are dependent on receiving content in the Cloud. They use mul
tiple sources of information, including e-mail correspondence, internet news, but above all they are users  
capable of managing the content they have received in a perfect way. They take advantage of various tools 
in the form of an application for reading messages such as RSS feeds. The most popular is Google Reader. 
Another very useful reader, which can be powered by Google Reader, is a Reader application that has its 
own version for tablets and smartphones. For info-maniacs data synchronization is essential. Good readers 
have a lot of useful features for trading, archiving, and sharing news. With a huge mass of content available 
on the Internet the basis is a critical selection of information sources, a selection of significant content chan
nels we are interested in, and their service by means of appropriate Cloud tools.

In this way, we have come to the end of the story about the division between the two main groups in the  
value chain of content, i.e., their suppliers and recipients. Cloud lifestyles are much more rich and varied. In  
general, one can divide them according to patterns of behavior. They will be as different and strange as our 
behavior and habits in the Cloud. The most expressive style is probably a virtual celebrity. This is a very act
ive type of a person, known or / and for his/her extraordinary activity (a very active commentator, a collector 
of connections, a manufacturer of posts, likes, etc.) or / and the real value he/she has (an authority in a  
given field, an expert sharing his/her knowledge, a blogger, etc.). Quite often, celebration follows the Cloud 
user from the real world (actors, singers, artists, politicians, public figures).

A virtual celebrity is the user attraction our attention, someone whom we often want to join in social 
circles. We often follow information about virtual celebrities through the social media. It sometimes hap
pens that the virtual celebrity activity is linked to the promotion and sales support of his/her digital or real 
products and / or the image. But also there are individuals for whom self-celebrity is a goal in itself, a way 
of being in the Cloud reality and being the center of attention and interest of others.
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A virtual coolpusher and coolhunter have a different path to pursue. The former one catches trends, 
opportunities, possibilities, mostly, for commercial use to develop his/her own business or as a represent
ative of another organization. In turn, the coolpusher has the task to promote a trend, fashion, product. 
The coolpusher is connected with virtual mercenaries of the promotion. However, the coolpusher has 
greater independence in action, often pursuing one’s own goals and supporting one’s own business. 
Mercenaries can be hired by him/her  or  by another  organization to  support  a virtual  promotion and 
product or service sale. Very often it is the task of mercenaries to impersonate regular users who give a 
positive opinion about a supposedly product or service on various forums and social media.

Our lifestyles are mainly reflected in social networks. This is a place where we spend our time most often,  
where we communicate with friends and where we share our activities, both the Cloud-based and real  
thoughts. For some, social networking sites are a kind of a mirror reflecting everything which they do in the 
real world. 'I am rollerblading' - a message on Twitter. "I've noticed an interesting building '- I am sending a  
photo on Facebook. 'I have made a presentation as a part of my homework' - I share it on slideshare.net. 
Some users transfer their social life to social networking sites in quite extensive way. Whereas for some it is 
a new Cloud living room, others are permanent residents of different interest communities. Such places 
attract users with specific passions, interests, common goals. These are very different sites and places, for 
example for travelers, cat owners, lovers of hiking. Cloud communities develop on the basis of different,  
sometimes strange criteria. The basic criterion is obviously an interest and passion, but there are those that 
relate to a philosophy, a religion, a sexual orientation, and even physicality (services for beautiful people:  
BeautifulPeople.com example). Many of them relate to our real activity and values, but in many ones we  
realize ourselves thanks to an anonymous formula of such services.

In all these places we realize our ego, we join in the relational structures, fulfilling our need for affiliation. 
In a way more expressive than in the real life we become active; we join discussions and promote our 
own values. In these places, we wear different masks, depending on our mood, imagination and purpose. 
Social services reflect different attitudes, and through mass exhibitionism of opinions and self-promotion 
we show what we are really like. In part Cloud through the opportunity to be anonymous, in part, thanks 
to the lack of physical interaction, encourages us to more extreme opinions, reflections, evaluations and 
discussions with all good and bad consequences. In a social networking layer Cloud has its revelers, her
oes, celebrities, dating enthusiasts and Zeligs114. The latter type of the user blends into the background 
and expectations of the majority. It flows with the mainstream and trend set by community leaders. The 
community leader is a particularly interesting type of the person who sometimes is connected with a vir
tual celebrity. However, whereas the celebrity is focused on a self-promotion, for the master of the com
munity (the community leader) the most important is influence on his/her audience, imposing one’s own 
opinion on it, moderating moods.

Social networks are a special place focusing our patterns of behavior. It is here that all Cloud lifestyles 
are reflected most widely.  Although one should emphasize that Cloud lifestyles are connected with the 
way of the use of the greater range of Cloud resources.

In the description of Cloud lifestyles one cannot escape from mentioning the community type of the user. 
It is a community type, but it is not as a result of the participation in social networking sites, but it is with 
regard to the social nature of the activity. I am thinking of all the recent idealists, for whom Cloud is a 
digital paradise to promote ideas and concepts. These are missionaries promoting values of various sig
nificanceand importance, but very often they are very active and persuasive in their actions. Evangelists 
(and the Wikipedians) of new technologies, promotion of knowledge, science deserve the greatest recog
nition. 

The Cloud is a gigantic place with the smooth architecture of virtual cities and villages. It is a place that 
reflects our real life. It is also a place to which we move our digital goods more and more deeply and  
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where we spend more and more time. This Cloud planning creates development centers, places of the 
access to unique content and people, but it also creates peripheral slums or a grey area of the illegal 
market of the digital content trade, exchange and the development of ideas dangerous for the world. 
Regardless of the risks and dangers, Clouds world is a world of the future.

We are the creators of our own worlds in the Cloud. We complement them from the available modules in 
the form of applications, places in the Cloud, and the available solutions offered by Cloud Providers. We 
get our friends, co-workers and colleagues involved in our worlds. Our worlds are powered by the energy 
coming from our activities and creating content.

Without a  doubt,  the Internet gave rise and the first  impulse to  the development  of  digital  lifestyles 
(being). It is the Cloud which deepened the Internet trends (seen as a synthesis of the concept of Web 
2.0); it  gave new impetus and generated a new wave of  changes. Cloud combines the Internet with 
mobility, data synchronization, applications. Cloud also draws us actively into the world of information 
and communication technologies. If the Internet can be compared to the information highway, the Cloud 
is the docking station in this metaphor on demand. The station, which is wherever we are, offering a 
range of accessories needed to navigate on the Clouds info-highway.

MULTI ECONOMY OF CLOUD ENTERPRISE

THE CLOUD IS THE FUTURE OF EVERYTHING

I agree with the James Staten’s thesis that the Cloud is the future of everything.115 Although the argument 
is extremely general, however in its generality it renders all power and strength of the Cloud impact on 
our modern world.

We are in the mid-advanced stage of the development of the CC. The process of the allocation of market  
and influence begins among the CC providers, as it was in the case of PC manufacturers in the 80's.  
There will be an aggregation of the big data center in a public offer, but there will be a highly secure host
ing  for  corporations  and governments  at  the  same time.  Cloud Providers  are  beginning  to  play an 
increasingly important role in the process of organization and value chain management. One can indicate 
a lot of factors influencing the evolution of the value chain, such as: the market globalization and defrag
mentation, slimming and flattening companies, excluding processes not directly related to the core busi
ness outside the organization (business process outsourcing), a synergistic co-factor of the seeking cost 
savings and specialization, which favored cooperative relationships in the value chain, and finally the 
possibilities of management and organization of the value chain through the development of IT tools.

Whereas the CC is changing the way of doing business and the way people communicate, it does not  
change the traditional  data processing. The important thing for us consumers is to connect users to 
another user and connect devices to other devices, access to the latest information in real time and 
providing unlimited computing power.

The business Cloud development will be driven by applications such as Salesforce.com, and the main 
trend on the market today is the use of the Private Cloud by enterprises. Let us look at the various 
aspects of the business in the Cloud and the implications resulting from the cloudiness of the organiza
tion.
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CLOUD ABSORPTION IN INDUSTRIES AND SECTORS

Not all organizations are willing to migrate to Clouds. In the chapter concerning Cliffs I have already 
described factors inhibiting cloudiness organizations. However, I have purposely omitted one essential 
factor, which is an industry. That is a question: can an industry support or inhibit cloudiness organiza
tions? Yes, it can. Various industries demonstrate the different level of the Cloud absorption. Another 
question: what decides about the degree of the industry Cloud absorption? What are patterns of the 
behavior of organizations in particular sectors in reference to Cloud? 

USA Cloud Adoption & Trend 2012 locates five the most Cloud absorbing industries which are: the IT 
sector, education, manufacturing, professional and business services, and government administration.116 

In turn, studies of 2009 carried out by the World Economic Forum and Accenture indicate six industries, 
in a little different order, though a leader remains the same. There are: the IT sector, the media, telecom
munication, government administration, education, health care.117 Manufacturing and agriculture are out
side the leaders.

▼ Figure: Which Industries Are Most Likely to Be Impacted by Cloud Computing?

Source: Cloud Computing Survey 2009, World Economic Forum and Accenture.

It is not my intention to analyze all possibilities of industries, but to indicate factors of their Cloud absorp
tion. By Cloud absorption I understand the greatest benefits, the possibilities and the ease of the imple
mentation of Clouds by organizations belonging to a given industry. In the next section of the text I will 
refer to the aspect of the Cloud absorption of the following industries: Internet enterprises, education, 
health care, the pharmaceutical industry, the travel and tourism sector, weather forecast, agriculture and 
anticipating threats, manufacturing, the financial sector (including the banking sector and accountancy), 
the telecommunication sector and the IT industry.
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INTERNET  ENTERPRISES

Internet enterprises are natural Cloud organizations. They can be determined as created in Cloud (on the 
Internet), and thus one can place an equation between the notion of the  Cloud enterprise and the Inter
net enterprise. They differ from each other mainly with a layer location. It is very easy to guess that most 
organizations orbit in the SaaS layer. The most known and the most representative Internet enterprises 
are:  Google,  Facebook,  MySpace (who can still  remember the  time of  the  domination  of  this  last? 
YouTube, Twitter, Mozilla, Amazon, eBay, or GoDaddy. They have a common Internet environment as a 
place of providing services in favor of their own customers – Cloud users. 

The Internet enterprises market is continuously evolving and changing. A change is an  immanent feature 
of Cloud organizations with regard to the dynamics of the development of the Internet and technologies 
connected with it. Enterprises also change their place on the map of competitiveness by following the 
migrating value. That is a factor characteristic of this market – the migration of the value. It is customers 
who determine the value of sales of given goods, and since they have a broad choice, changing needs, 
then the value also changes its location. It verges on miracle to anticipate the value migration, and to  
forestall moves and tendencies of customer choices. Though there are two possibilities in this strategy.  
The first one tries to understand and forestall market trends, the second one generates demand and cre
ates the market where it expects the most abundant financial profits. 

While following the migrating value and by creating new points on the map of the value Internet enter 
prises change their position. On the one hand, they can integrate or develop vertically, on the other hand 
they can remodel horizontally. Verticalism refers to moves downwards or upwards of the layers of the 
Cloud delivery model, horizontalism combines complementary functions and/or services in one layer. As 
an example of the companies using the vertical strategy can be: Amazon.com., eBay, whereas Facebook 
is an example of the horizontal strategy. 

One can also locate the migration of enterprises to Cloud from other, non-cloud directions, such as tele
communication, IT, digital television, electronics manufacturing. Microsoft implements the most effective 
migration to Clouds. 

Internet enterprises have defeated IT in the determination of the main battlefield of competitive informat
ics technologies.  Such a field is Cloud.  The payment model of Internet enterprises, their flexibility and 
resources efficiency have inspired and attracted IT to Clouds. 

The key feature of the Cloud absorption of the Internet enterprises is the digitalization of products and ser
vices, which means that products are created in the digital form and distributed in the Internet channel of  
sales. 

MEDIA

There are a few traditional industries to be under huge technological pressure and market changes. One of 
these industries is the media. The traditional division of the media into radio, television and the press has 
been blurred. The Internet, which in the beginning was also regarded as the media, has been thrown away 
from the mainstream and determined as one of so called BTL channels (below the line), along with print,  
events and other non mass forms of the information transfer. Today it is the Internet which deals the cards 
in the media market. Whereas, the traditional media migrate to Clouds either being consumed or trying to 
preserve the traditional form of their activity. I do not know if today there is any media not connected to the 
Internet. Connections, integration can differ only with scale. The traditional media are at the one end of the 
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extreme, taking advantage of a simple website for basic supportive activities, thus treating the Internet as 
overlay on the traditional media. On the other side of the extreme are the traditional media which have 
allowed to be absorbed by Cloud. The media, which have transformed into the digital media, where creat
ing, storage and the information transfer take place in the Cloud.

The traditional  media were  subjected  to  competitive pressure from the Internet  media side.  Such a 
pressure increased for years. At first, they were treated as a curiosity from the world of nature, later as an 
element added to the traditional media, and now as the competitive or dominant media providing informa
tion faster and more precise to a specified recipient. The traditional media has lost the battle for the dom
ination over the world. They will  be a complementary element for the on-line media, though attaining 
such a scenario will last a little. 

A milestone in the changes in the media market was the dissemination of the Web 2.0 concept, where a 
user got right to express his/her opinions and became a central provider of content. All the rest is as a 
consequence in various emanations, such as a social network, blogs, podcasts, video, e-zines, newslet
ters, newspapers and Internet magazines, RSS, readers, e-books, audiobooks, and Internet television. 
All these forms and possibilities of creating content have begun generating a giant number of data. A side 
effect: a refuse dump .A positive effect: pearls in the refuse dump. The problem of the traditional media 
and a nail in their coffin lie in the similarities in terms of their form and content with the Internet refusal 
dump; a lot of information, but of low quality, fast, feeding on changeable emotions of recipients. The tra
ditional media have entered the competitive field, in which the Internet as the media has been and is a 
natural winner. Nobody will create more banal and controversial contents better than users themselves. I 
cannot remind when I last read a newspaper, watched TV, or listened to the radio in which there would 
not be any references to the Internet as a source of information. 

The media market is a providers market, we are – users and providers at the same time. Each on this  
market can be both an author and a recipient of the contents. The institutional media face the problem of 
the efficient business model, in which users would pay for the contents. It is difficult to motivate recipients 
to this, since they have access to the contents for free and in abundance. Of course, one can always find 
more demanding recipients of the contents, who are critical to sources of information. New models are 
already tested as a freemium option, that is a part of the content (an introduction) is for free, another 
must be paid. The media face a great challenge, because they do not compete only with one another, but 
also with users as independent providers of the content. However, hybrid solutions are formed, in which 
the media are organized as places of the creating content by users on their own. An organizer deals only 
with a business side of the project, and users provide content to on-line services. They are mostly blogo
sphere environments, organized as separate, distributed blogs, such as Blogger, or Wordpress.com, or 
as a newspaper,  in which an Editor places the most interesting articles from blogs (for example: Na 
Temat.pl –About Something.pl). 

The media market is defragmented in an extreme way, but it also creates synthetic solutions, as these 
mentioned above. The Internet has brought about significant decreasing barriers of entering the sector 
from the enterprise and the journalist level. Thus, the struggle for a customer has intensified. 

The media is a naturalized Cloud industry with regard to the digitalized product that is content. All the rest 
is just a form, an idea for creating and a way of the business organization. Cloud reduces IT costs of the  
service, it also increases the efficiency of the IT infrastructure, supporting the cooperation of teams, but it 
also fosters the spread of information. There are just hundreds, or even thousands of applications organ
ized in the form of functions for sharing, forwarding, pasting, sending information to social networking. 
There are mostly buttons next to a text as a plug to other social networking websites. They are often  
organized according to the two criteria: share information and track information. Representatives of the 
first  option  are  mainly:  Facebook  Like,  Facebook  Send,  Google  +1,  LinkedIn,  Pinterest,  Reddit, 
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StumbleUpon Badge, Twitter Tweet, Twitter Follow.  The second option is a partial repetition of the first 
one. The most popular plugs to track information are:  Facebook, Twitter, LinkedIn, Google+, YouTube, 
Flickr, Vimeo, Pinterest, Instagram, Foursquare, Tumblr, RSS.

Cloud allows to create information and knowledge libraries,  as well  as associate information. Cloud 
replaces a man in many activities, but still incompetently.  We have just learnt to search for information, 
but the opportunity is expected to associate information at semantic level, that is the meaning of words, 
expressions,  phrases  and sentences.  An ideal  solution  relies  on asking questions  and receiving an 
answer at the level of Big Data.  

The Cloud absorption provides also the possibilities of tracking activities of the content recipients, the identi 
fication of the most active recipients (reception and a number of commentaries), attractiveness of contents, 
the media impact on recipients (a number of clicks and commentaries) and influence on other media (a 
number of quotations). All these data form the media map of the content and recipients’ activity in real time.  
They allow better coordination of the media and create the risk of the manipulation of recipients.  

The media need information to create information. On the one hand they operate at the level of informa
tion sources, on the other hand they must distribute the processed information in a suitably effective 
manner. That is why, the media are becoming machine for information processing, and there is no bigger 
informative environment than the Internet. It is a natural place of the media activity. Cloud increases the 
efficiency of the media system, it provides tools for the media Business Intelligence, including the creat
ing a map of behavior patterns of the content recipients. 

Cloud also changes the media business model. On the traditional market if I want to read one article, I must 
buy the whole newspaper. In the Cloud model I can pay only for what I am interested in without any addi
tional costs for the content which is not interesting for me. Thus, the media are closer to the Cloud payment  
system, so called pay-as-you-go. A web service Piano is an example of such a developing system. 

Another model on the media market in Cloud is a system creating a complementary place of services of 
the editor including the content offer, an Internet library, readers (an application for concrete types of 
readers), and a system of references of the content recipients. Such publishing houses as Marvel, or DC 
Comics are an example of extensive systems – applications offering a full spectrum of tools to the con
tent recipients. They offer applications which are a bookshop, a reference system, a reader and a library 
at the same time.  

Cloud flattens organizational structures of the media, it significantly reduces operating costs, but it simul
taneously provides tools for the informative distributed  management and its providers and recipients.

With regard to the media subject, it is also worth noticing changes in the cultural space, which more or 
less successfully migrates to Cloud. There are the following examples: the Internet cinema (Hulu), the 
Internet  theatre (digital  theatre),  Internet concerts  (often broadcast  on YouTube),  Internet  bookshops 
(pubit,  Amazon,  iBook),  including self-publishing systems, Internet galleries (memedump,com), virtual 
museums (1944.wp.pl). The common denominator of the examples mentioned above is the digitalization 
of the content and the need for the appropriate disk space. These factors testify of the Cloud absorption 
by culture. An additional asset is the same as in the case of the media low barriers of the entry into 
Clouds, including even less storage of digitalized sets in Clouds. Let us add unlimited access to recipi
ents and we have a nearly complete set of Cloud absorption elements. Nearly, as one should also add 
such factors as the lack of costs of sets of physical storage and less costs of the service (people, equip
ment) of  the business organization. However, in many cases, Cloud emanations dealing with culture 
share their tasks between the real and virtual reality. 
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To sum up, the media and culture are industries of the high rate of the Cloud absorption due to a digital
ized product, the digitalized channel of the distribution, the unlimited and geographically distracted num
ber of recipients, the possibilities of the effective segmentation of recipients, interactivity with a recipient, 
participation of the recipient in creating content, and references. Recipients also participate in creating 
the effect of the information echo, just through the reference system, and also through sharing content, 
tracking content and commenting on content. In the world where information has strongly shortened its 
life cycle, Cloud is a natural place for organizations dealing with content management. I began, indeed, 
with the media and culture, but there are much more industries basing their own activity on information, 
for example publishing houses, databases, business intelligence, education, including: courses, trainings, 
research, and many other. 

EDUCATION

The Cloud context of the education sector has a double meaning. Firstly, Cloud offers operational bene
fits for institutions dealing with educations. Secondly, the education sector has a very important social 
mission to fulfill, and that is why it must search for forms and solutions increasing effects and the possibil
ities of carried out activities. To get to the point – Cloud creates unimaginable in scale and results of  
changes the possibilities for the education sector. It is not only a natural environment for education. It is  
the future and inevitability of this sector. 

There are the following factors of the Cloud absorption: a digitalized product (information, knowledge in 
various forms: a text, graphics, audio, video), quantity and geographical spread (availability) of education 
providers, quantity and geographical spread of education recipients, dispersed, cooperative organization 
of information and knowledge (generating new knowledge, updating changes concerning market needs, 
defragmentation and the synthesis of knowledge). 

Today knowledge is created not only in institutions of higher education (huge disproportions in the pro
cessing method and the knowledge distribution – for example: the Stanford University versus Warsaw 
University), knowledge arises in a lot of places and has an unlimited number of sources. In ancient times, 
when the average length of the life expectancy amounted to about forty years, people in their sixties 
became a storehouse of  knowledge.  The natural  respect  was  shaped for  these,  who had gathered 
information and knowledge for decades and were organic for younger generations. In the era of the digit
alized information, which is stored in data centers, shared, distributed and synthesized by applications, it 
is not the age which determines knowledge resources, but skills connected with its searching, analysis,  
synthesis and diffusion. Schools must change their approach from treating pupils and students as a data
base container to intelligent individuals capable of searching for information, processing and the effective 
use through successful decision making. The faster there will be the change in a science paradigm, the 
quicker we will stop wasting time and resources for the ineffective system lasting for long years. I am far 
from generalizing the problem, but disproportions in learning are substantial in the world and unfortu
nately, to disadvantage of all who participate in this less efficient version of the system. 

Cloud Computing is commonly regarded as a key element in the field of education, especially in the sec
tor of institutions of higher education, where there is a need for the application of more advanced tools for 
organizing knowledge and learning. 

In general, most countries in the world experience results of the cuts in education budgets. For such a 
reason and due to the fact that universities must be able to continue providing services of high quality 
despite limited resources, the role of Clouds is becoming very essential. In addition, Cloud Computing 
substantially increases pupils and students’ learning abilities. Thanks to Cloud, teaching strategies are 
becoming more and more efficient, successful, various in the form and cheaper in implementation.
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As an example is the PaaS layer, which provides a lot of possibilities for students of informatics. It is an 
ideal environment to study through solving concrete problems, performing tasks, collaboration, testing 
solutions, knowledge, applying new programs and programming languages. It is a testing ground for stu
dents, but also the possibilities of getting the best employees by Cloud Providers. By and large the role of 
the Provider can be of the double dimension. They can be a partner and cooperator of the institution of 
higher education, but their role can also be confined to the delivery of the infrastructure without any inter
ference in what happens in the PaaS layer. There is an additional benefit in the PaaS, namely the possib
ilities of establishing international teams of collaborators consisted not only of students, but also busi
nessmen. It is dependent only on will, understanding and creative invention of educational institutions 
how much and how deep PaaS can be applied in the education system.

In turn, all data and education information, and also personal data concerning students and teachers can 
be stored in the IaaS layer. Thanks to the development of the Cloud education market, Cloud providers  
can develop their specialization and professionalism, being interested in schools and institutions of high
er education service they can form data centers only for institutions of knowledge and learning. There are 
a lot of possibilities.

The uppermost layer of the SaaS provides the unlimited possibilities of application implementations of 
Clouds in the teaching process. Let us begin with the fact that students of informatics working in the 
PaaS layer in the framework of their studies can create solutions and applications for their colleagues 
form other faculties not connected with informatics. Irrespective of that, students from various faculties 
can test in the PaaS and SaaS layers all applications supplied by different providers. Today a pupil or a 
student personally searches for applications which are interesting for him/her.  Tomorrow a provider can 
establish collaboration with an education institution and in the framework of the students’ training the pro
vider will enable to test solutions suitable for a given faculty, a project, etc. 

Testing is one thing, and using it is a completely different story. The future school is a school of augmen
ted reality. It is a school with access to new tools, functions, possibilities, implementing projects, team 
work, beyond domains of science, cultural differences and borders. It is a multi – school of augmented 
reality. Such a model of the school is possible only in Clouds. The model equipped with necessary tools 
and services provided by Clouds Providers at all three layers.  Let us imagine a business project. Stu
dents should organize an enterprise, create a product and release it on the market. They should make all 
these tasks in team, which contains students from various universities dispersed in the world (plus one 
student, who is working at home because of the leg injury – e - learning). The whole business process is 
possible thanks to the simulation based on a provided application. Instead of writing a dissertation on 
business operations one can carry it out in the simulation resembling the real world. What more, student 
teams can compete with one another, they can also have businessmen in their teams who have been 
invited by them. Thus, we come to one of the teaching methods through competitiveness. Cloud creates 
new teaching models, except for teaching by play, also teaching by simulation and by errors. Thanks to 
Cloud and simulation systems costs of errors are lower, error tolerance is higher and teaching by errors – 
more efficient. 

The most important asset of SaaS in the field of education is the fact that it can provide the infinite world  
of the possibilities of educating for teachers and students. With regard to the fact that Cloud Commuting 
usually binds schools resources all over the world, pupils will be able to learn at more rapid pace. One of  
the most important feature of the system as a tool for teaching is the fact that disciples could learn at  
their own pace and in accordance with their interests.118

Thanks to Cloud schools will  be able to share precious data with one another without the danger of 
exposing their own confidential and classified data. Sharing of information will also accelerate at direct, 
basic level.  At schools or universities Cloud disciples and teachers will be able to collaborate with one 
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another. They will also share information and develop their analytical abilities through access to all kinds 
of information on the Internet.

There will appear net multi – schools and global ones. Collaboration will go beyond the walls of universit
ies and will contain institutions of educational environment, including enterprises and public administra
tion. The virtual Cloud   will demolish walls isolating and separating schools and universities from the real 
net world. Cloud will create science and work environment unparalleled so far, characterizing with team 
work, common projects, sharing and co-creating culture. School transforms in the portal into the expans
ive world,  into multiculturalism, advanced research project,  business incubators,  social  interests  and 
development networks.   

The Cloud organizational – technological revolution enables to adapt IT to needs and requirements of 
teachers, and expectations of disciples and students. 

▼ Infographics. Education of Future – in Cloud.

THE VALUE OF THE EDUCATION SECTOR AMOUNTS TO 7 TRILLION $.
It is 570 times more than the value of the on-line advertising market. 
It is 7 times more than the global value of the mobile phone market. 
It is more than the Gross Domestic Product of Italy, France and Great Britain

THE CRISIS OF EDUCATION

30% of the American pupils have failed at high school

33% of the American students require reeducation

46% of the American students have not finished college

In USA every 26 seconds, one student stops learning at high school

New IT trends transfer education to modern world and contribute to improvement in learning outcomes.

1. DIGITAL CONTENTS

In the next decade the sale of digital textbooks will increase very rapidly.

The sale of digital textbooks 
(percent of the American textbook market)

2.  MASS DISTRIBUTION
The content transformation from the print format into the digital one improves distribution and makes access to 
learning more common.

3.  TEACHING PERSONALIZATION
New technologies enable to create new individual teaching profiles and provide nonstandard solutions, and thus 
guaranteeing to master a given subject in a perfect way.
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93% of the teachers think that on-line tools improve efficiency online

95% of the teachers think that on-line tools involve pupils

40% of the savings from e-learning versus courses conducted by an instructor

THE DIGITAL EDUCATION OF TOMORROW

The anticipated growth in hybrid teaching
Hybrid teaching courses, which combine traditional class learning with on-line components, are increasing faster and 
faster.
The percent of the persons using hybrid solutions:

THE CLASS OF THE FUTURE
• Education community adopts new technologies which lead to more efficient educational solutions 
• Cloud Computing
• Teaching by analysis 
• Teaching by play 
• Personalized teaching environment 
• Open contents 
• Mobile teaching

WHO PROVIDES SOLUTIONS TODAY?
Editors of educational publications and institutions conferring an academic degree are the key to the further 
development of the digital education.

AMERICAN UNIVERSITIES EDUCATE 19 MILLION STUDENTS EVERY YEAR
• By 2014, 81% of the college students will have also been participants of on-line classes. 
• In 2010, 6,3 mln students took part at least in one on-line course
• 96% of the universities offer at least one on-line class.

NON - PROFIT UNIVERSITIES WITH THE POSSIBILITIES OF ON-LINE STUDIES/A NUMBER OF STUDENTS:

MAIN PROVIDERS OF DIGITAL CONTENT/A NUMBER OF STUDENTS:

Pearson - 9 mln

Cengage Learning - 2,7 mln

Connect - 1,8 mln

Source: Own work, based on: Infographic: Digital Education and The Cloud. Knewton.com. NOVEMBER 16, 2011.119 
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Purdue University - 8.114

Ohio State University - 4.819

George Washington University - 3.629

Arizona State University - 3.000

Boston University - 3.000

University of Southern California - 2.500

Villanova University - 2.117
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Parallel and complementarily to Clouds we are witnesses of the revolution taking place on the school 
textbook market. Putting tablets on the market, an iPad sale boom, the new possibilities of using tablets 
and the domination of mobile equipment have at last reached schools. There is a long way to change 
anything, but the breakthrough has just begun. There are more and more experimental classes using 
only tablets and interactive whiteboards.  Taking a school bag off the pupil’s arms and replacing it (the 
school bag, not the pupil) with a light, friendly tablet, will influence not only the improvement in her/his 
stance and healthier spine, but above all it will create, as it creates, unimaginable in scale and range the 
possibilities of introducing new forms of teaching for recipients and providers of knowledge.

A few features,  such  as faster  updating  textbooks,  linking  them with  global,  Internet  knowledge re
sources, inter-university and inter-school collaboration, team work, interactive teaching, teaching by com
petition, teaching by simulation, teaching by errors, savings costs connected with printed textbooks (sav
ing forests in South America and not only) are that asset which is now appearing. Where is the place for 
Cloud? In each layer: in data storage, in providing computational power, in the PaaS testing layer, in ac
cess to the variety of applications in SaaS. 

Digital work tools – it is not only a better coordination of the IT resources, but it i also a better coordina 
tion of teachers work, the possibilities of their geographic range and providing knowledge to the farthest 
corner of the earth.  It is also creating and storing knowledge through lectures, which can be recorded 
and played back in real time, but also in available video, in the form of podcasts, interactive and audio 
presentations. A lecture does not go down the drain, it is not an individual, unique element. Now unique
ness refers to physical presence in a lecture room, all the rest can be played back on and on. Such a lec
ture can be commented or be the subject of subsequent lectures providing new interpretations, com
ments and inspirations.

Digital work tools mean better controlling work and pupils, better organizing teams, analyzing activity, 
personalizing education methods, searching for talented pupils and helping such students who require 
additional support. 

At last, digital tools also give the possibilities of the collaboration with the institutional environment of 
school. It among other, the possibilities of organizing and inviting (physically or virtually) businessmen, 
scientists, lecturers from various universities, officials, who can participate in the process of forming and 
distributing knowledge. Cloud also gives the opportunity of carrying out virtual disciple and student intern
ships in companies being long away from school. Such a virtual internship is a perfect practical experi
ence by saving commuting time, costs (workplace entailing a desk, a computer and an office space). In 
such a way the possibilities and place capacity for virtual trainees increase.

The changes mentioned above lead to spreading science democratization. So far there has been the 
conspicuous division between a teacher and a pupil. In the era of Cloud boundaries must be flexible. No 
problem, it is not about role changing. It is only about more partner and team relations, in which pupils  
and students are taught to manage teams. They are also taught both team and independent learning 
skills, and how to teach other. The traditional role of a teacher is changing from the authoritarian know
ledge provider for a moderator, coach, who leads a team, inspires, advises, indicate possibilities. Pupils 
and students must learn independence from the beginning of the education process. It is a great chal
lenge, but also great possibilities, which are the essential feature of democracy. 

The last element of positive changes, which Cloud brings to the education system, is a distributed man
agement system. Cloud can solve the problem of both insufficient and excessive number of teachers. 
Treating teaching staff as a resource, Cloud will dispose them in a better way by taking advantage of 
their potential, possibilities, working hours. It copes with replacements at work. A teacher can be avail
able in Cloud, conducting lessons on-line, organizing virtual or mixed classes: at school + virtual. Distrib
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uted and divided resources are also a chance to hire teachers to various virtual classes or lectures for 
higher remuneration. This is a perfect motivation system for lecturers, who thanks to Cloud are more 
mobile and available, being able to show their offer to more schools, pupils and students. Besides, this is 
also the opportunity to promote good and outstanding teachers who can, thanks to a reference system 
and transparent Cloud, be spotted and appreciated.   

Cloud reduces employing the IT team at school and university, increasing the efficiency of teams. Unfor
tunately, initial costs of the migration to Cloud are still for many educational institutions too high. There 
must be the support of government and local administration to introduce thorough changes. The weak 
preparation of teachers verging on no understanding Clouds along with high initial costs of the migration 
to Cloud in the context of low budgets of schools and universities should be numbered with Cliffs. Not 
only teachers not being connected with IT, but also persons teaching informatics have problems with it. 
Besides, it is not enough to understand the concept of Clouds, one should also learn how to take advant
age of it and imagine its possibilities and implementation results. 

With regard to the fact mentioned above, cloudiness in education, despite undoubtedly the high level of 
Cloud absorption of the industry, will be a difficult and long-lasting process but above all, it will differenti 
ate more initiative individuals, faster in Cloud adaptation than stragglers, schools and universities orbiting 
on the margins of the Bigger universities, of the higher rate of internationalization, better access to new 
informative technologies and with bigger budgets, will be leaders of the changes. It is they which will give 
the keynote   modern education. To be honest, this phenomenon is taking place now.  Cloud gives the 
opportunity to schools and universities, which so far have had no chances to compete with first league 
education institutions. Cloud is a chance and occasion for schools and universities with smaller budgets, 
with limited quantitative and qualitative resources of the teaching staff, with less experience and know
ledge in education management. It is a chance, but if the education market is more open, if it democrat
izes and omits stiff conventions of state and mental borders

Today, schools and universities win competition in the education race thanks to better teachers, bigger 
budgets, more effective internationalization of relations and better teaching methods. The export of new 
possibilities from competitively stronger units to the huge number of weaker institutions has chances to 
be carried out thanks to Clouds and understanding by educational leaders opportunities which Clouds 
can give. For leaders it is the opportunity to an international expansion, (on-line courses), to attract new, 
better teaches and lecturers (on-line work), new pupils and students (e-learning, virtual classes, on-line 
courses) and to accelerate the development of teaching methods. The leader market can be a market for 
everyone provided that there is sufficient understanding and the will of collaboration in Clouds on either 
side.

The Cloud market of the educational sector is an ideal place for intermediaries to create Cloud solu
tions and structures for schools and universities, including supporting education in Clouds and educa
tional institution management. Intermediaries have a chance to enliven and prepare the education sec
tor to deeper and thorough changes. Intermediaries can also create hybrid solutions combining tradi
tional education and Cloud solutions elements. The market has a chance for experimental, evolutionary 
and organic development. Intermediaries can take on various roles in the collaboration with schools  
and universities; starting with providers of solutions and ending with subjects forming their own educa
tional  platforms  for  remote  learning  programs  and  experimental  methods  for  pupils,  students  and 
teaching staff.

The educational sector has a chance to expand its own activity in many dimensions, not only in technolo
gical one, net collaboration or augmented reality. Educational process is extending, though to be honest, 
it never ends. It assumes only different forms. Schools hand us on to universities, they, in turn, to com
panies, and the latter teach us new patterns of behavior to perform business tasks. The problem is that 
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the whole process can and should be better organized, and educational units and educational processes 
should be mutually tied supporting skills needed for the more effective creating and development of the 
better world.

 
HEALTH  CARE

Health care is a huge, developing sector of the future. New technologies surround this market form 
each side starting with informative through biotechnologies, nanotechnologies and ending with robot
ics. People live longer and longer, health consciousness and concern for health are increasing, health 
services defragment and at the same time we have to do with the complete offer of the health care.  
The health care market is fragmented. Except for huge units such as clinics, hospitals there are a lot of 
smaller units connected with health, including rehabilitation, and the plastic and esthetic surgery market 
being strictly connected with the sector. In addition, there is a strong tendency to form health care 
chain.

That giant market operates enormous data about patients. The data which are not available in all the 
places where we are treated or can take advantage of. A visit to one laryngologist in one health center  
can be in vain if  we go to a competing doctor. Certainly, we can always ask for printing our medical  
records, but such collecting all the illnesses we have suffered from or visits to physicians do not make 
our life pleasant. So, we have a problem with synchronization, updating, availability and collecting data. 
Each center can have its own management system of our data. As a result there is no system synchron
izing all  our data. One can bind to one public or private chain of health care centers. One can also 
oppose the synchronization in fear of  our own personal data. However,  we have to do with wasting 
resources, time which result in the lack of efficient and personalized treatment. 

Health care is a very Cloud absorbing market due to its own service feature and the importance of the 
informative factor. Information is a key element in effective treatment, and in the continuity of applied 
methods, knowledge about   the whole course of our illness. For doctors and us-their patients the most 
important thing is a correct diagnosis, but it can only take place if we have a synchronized and central
ized patient’s record, available on our demand. Today, our data are drifting in various places. 

Cloud would enable better coordination and fragmented market management of medical services, better 
using  equipment  resources and doctors,  and nurses,  more  effective data administrating.  Cloud also 
provides the new possibilities of the contact with a patient, on-line care, telemedicine, and thus more time 
saving and more resources of the health care. In fact, contemporary technologies do not eliminate a dir
ect contact with a doctor, but they can improve these contacts and minimize.

Better and current information in Cloud, but above all  access, which we would have to our medical 
records, would result in our involvement and collaboration in the process of care and treatment. In addi
tion, Cloud gives the opportunity to automate not only a lot of processes connected with medicine, but 
also these simple, standard and routine examinations, diagnoses and solutions. 

The health market consists not only of patients and doctors, but also of insurance companies, laborator
ies and firms buying medical services for their own employees. The number of the data and units forming 
the huge sector of medical services requires thorough changes. In many countries health care is ill. The 
most often reason is the permanent lack of money for public health care and high costs of private med
ical services. Cloud can save at least the part of limited budgets of institutions dealing with health and 
treatment. 
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PHARMACEUTICAL  INDUSTRY

Cloud offers a lot of supporting solutions in the pharmaceutical industry. Some time ago scientists from 
one of the pharmaceutical companies applied Cloud services from Amazon, thus they decreased the time 
needed to analyze data to find a correct treatment method of a given illness. They shortened the analysis 
time of big data sets from 140 days ((on the stationary computer) to six days (in Cloud). Another example 
comes from the manufacturing sector, where Cloud Computing is regarded as the best tool for combining 
information of the factory system from providers, distributors and customers. The result: few disturbances 
in the delivery chain. 

TRAVELS  AND  TOURISM

Everyone who has ever travelled abroad appreciates importance of the availability of detailed, up-to-d
ated information on time. Let us imagine such a story. You are somewhere abroad in a foreign country. 
You have just got off the plane and you want to find a place to sleep in and store your luggage. You do  
not know how long you will fun in that town. You did not book a room in a hotel, because you chose a 
flight as a last minute option. It was a unique offer connected with a low flight price. So, now you are  
standing next to the airport thinking   about taking advantage of services of one of the taxes waiting for  
passengers right next to the airport. But, you know that going by taxi is extraordinarily expensive in such 
places. That is why, you are choosing the option of searching your destination by issuing a command to 
your intelligent spectacles (augmented reality). You are looking for your destination, but at the same time 
you are filtering occasions to find something close to a park (as you like jogging in the morning)  and with 
access to a bicycle rental do (you want to go sightseeing by bike). The intelligent spectacles are choos
ing available locations and visualizing them before your eyes. Next filter: a price and recommendations of 
travellers from the Internet social network you belong to. So, you have chosen a place. Hit the road! The 
intelligent spectacles are showing a map, marking out a route, indicating where you should go, which bus 
you should get on. Issuing the voice command, you are buying a week ticket for public transport. Just in 
case, you would be bored with your bicycle

While going to your hotel (you have already booked the room and confirmed your stay in the hotel) you 
are passing various places, buildings. Thanks to augmented reality you can see information about the 
objects you are passing. In order to concentrate on such places, you are taking your headphones and 
listening to a virtual guide, who is keeping on informing you about town attractions. If a given text is bor
ing, you are issuing the voice command and turning on another sequence, so the guide is starting to tell  
you about another object or an event.

You have just reached your destination. You are unpacking, refreshing, so you are ready for next route. 
It is time to eat something. You are checking what cuisine and restaurants are recommended from your 
buddies from your network website. You are choosing a place. You are going to the bike rental (you have 
a membership card, you often make use of the international rental). Time to go! While passing other 
places you are turning on a notification filter about cultural events which would be interesting for you.  
Another command to the intelligent spectacles that they should remember a venue and book a ticket for 
that interesting event. Finally, you are reaching the restaurant you have chosen. You are ordering a 
meal, at the same time you are relaxed listening to the latest hit of the summer, your favorite band or  
singer.

All tables are being reserved. You are sitting alone, you can see two tourists from Asia going in your 
direction. They are asking in broken English if there is a free place.  Yes, it is. You are asking them 
where they are from?  They are two Korean women. You are turning on a simultaneous translator in 
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your intelligent spectacles and you are beginning a conversation with the women in their own mother 
tongue.

Such a story can happen maybe in a few years. Most of the technologies and the possibilities described 
above are just in our reach, a few ones wait for commercialization. Cloud provides the possibilities of 
covering the very fragmented market of tourism and travel. We have also intermediaries in the form of  
travel agencies, but not everyone likes such organized trips, and besides, travel agencies do not reach 
for all possible resources and tourist attractions. They rather cooperate with the limited number of service 
providers.  

Cloud can change the organization of the whole market in a thorough way but on a few conditions. 
Firstly, it is a mass migration of subjects of the travel and tourism market to Cloud, secondly, it is develop
ment of  the semantic and automatic option of  combing services in  alternative choice scenarios.  For 
instance, when we decide on a concert abroad, a system automatically chooses an airline, reserves a 
hotel room in the vicinity of the venue. All our activity comes down to acceptance, with a possible modific
ation to the solution offered by the system. It makes us nearer and nearer to Web 3.0 and the semantic 
retrieval of information, or rather the semantic organization of information. 

The travel  and tourism market contains (as it  has been described in the above industries) immense 
amounts of data, which change and outdate very fast as a result of complex and variable factors such as 
weather conditions or flight prices. A very labile factor is weather which can determine a lot of our choices 
and solutions. There is quite a big pool of labile and accidental agents, especially in choosing a tourist  
offer, save somebody can program themselves (like a cyborg) for a given route and sequence, regard
less of  the circumstances. For those who often change their mind and succumb to the mood of the 
moment, drawn reality can make more fun.  

Benefits for a user are innumerous, beginning with time and money saving, through the giant resource of  
the possibilities, which is included in the framework of the whole system (less occasions leak from the 
spectrum of the possibilities and availability) and ending with better organization and entertainment – 
recreation efficiency of free time

Let us pay attention to such possibilities as digital maps, simultaneous translators navigation, virtual – 
multimedia guide (you go and can see the history of a given place), trips without a guide (a virtual guide 
in headphones, the possibilities of organizing trips by friends, thus a guide does not mark out an itinerary, 
but participants).  A car finds a parking room by itself.  A transport map (the map advises you how you 
should go, by which bus, how much a ticket costs, how many bus stops are needed to get to a destina
tion, what is around you: a cinema, events and fair filter), simultaneous translators. And a special offer:  
augmented reality (for example: Google spectacles) gives huge data, let us look at such a thing: you can 
see a man and the spectacles show his profile from Facebook, you can see a building and at once you 
have information about him (voice communication).  

For travel intermediaries Cloud means better and more efficient combining of the data – hotels, restaur
ant, patrol stations, planes,  car rental offices. Thanks to it, the intermediaries will have better access to 
resources. More transparency of the system will exclude weak chains and promote more valuable units, 
binding them in net, semantic solutions together. Thus, competition among travel agencies can intensify 
and its point of gravity will be transferred from resources to creative compositions and also an offer to  
form its own solutions by customers. On the other hand, Cloud with Web 3.0 can eliminate a big number  
of the intermediaries from the market in favor of self – organizing and automatic solutions. 

Cloud can unrecognizably metamorphose the travel and tourist industry. The today’s market offer is only 
the beginning, the stopgap of informative technology with Cloud in the target, main role.
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WEATHER  FORECAST  AND  THREATS  ANTICIPATIONS

There is no need to convince anyone with common sense of the necessity of improving and developing 
weather forecast or threats and disaster anticipation. However, when it comes to applying Clouds, one 
should do so, despite the fact that also in this case common sense is desirable. One should remember 
that the activation of common sense can take place after previous providing elementary dose of know
ledge about Cloud, its application and possibilities.

Despite the substantial technological advancement of present civilization we cannot control the weather. 
Not only is it difficult for us to harness weather elements, but also we have many problems to anticipate  
its changes. It results from a number of factors which are very changeable and require huge computa
tional power for an analysis in real – time. Let us take into account the fact that a given region to which a  
weather analysis refers is not a homogeneous or closed system. In order to analyze all results and pos
sible weather scenarios one should include the analysis of the weather data structure from the whole 
world. It would require organizing a common data center dedicated to such a task. I am not sure whether 
it is an organizational or rather technological problem. Maybe, they both are a challenge. It would require 
establishing a central unit coordinating completely weather phenomena and providing concrete forecasts 
to institutions and individual users on their demand. The technological problem refers to the question 
accentuated earlier in the form of Big Data, that is a huge number of the data needed for the analysis.  
Besides, as I have already mentioned, there is an overwhelming number of analysis agents. The manual 
introduction of such changes would be Sisyphean work. One should introduce and spread tools for direct 
data downloading, transferring and conversion, such as: pressure, a temperature, humidity,  precipita
tions, cloudiness, strength and speed of wind and many, many other.    

A weather forecast, its anticipation (its control is unreal for the time being) is key for many economic sec
tors, such as: agriculture, sea economy, especially in desert areas, tourism and travel, water manage
ment.   

A weather forecast is also connected with all activities carried out in the outdoor area, for example con
struction sites.  Better anticipation means reducing losses resulting from downtime and also better time 
and resources management. 

Cloud is certain not to eliminate all problems connected with weather forecast, but it gives the possibilit 
ies of more efficient and effective work, and also searching for new better forecast methods, weather 
simulations and threats anticipation.

In the case of agriculture, we have to do with analyses and advice referring to what and when one should 
sow, grow, cultivate, fertilizers and sprays to use. In many cases agriculture has not gone beyond the 
boundaries of 19th century. Cloud can provide supporting tools in a cheap, affordable, way and on time. 

PRODUCTION

The Cloud absorption of the production sector can be disputable with regard to the variety of its forms. In 
this case Cloud absorption will be the more, the more degree of complexity, and distribution of production 
process. The production process confined to one, internal organization can be easily implemented to 
Cloud,  but  binding  this  system with  a  delivery  and distribution  system is  a  more  difficult  challenge 
because of combining various processes, external subjects.  Production management applications must 
correspond to specifics of the industry. More universal systems serve storage management or delivery 
management and planning.
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Huge, very developed ERP systems (enterprise resource planning) consist of the following modules:  
• Financial Accounting
• Management Accounting
• Human Resources
• Production (engineering, payments for materials, commissions, planning, capacity,  workflow manage

ment,  quality control,  production processes,  production projects,  production flow,  product  life cycle 
management) 

• Supply Chain Management
• Project Management
• Customer Relationship Management
• Data Services
• Access Control.

So far ERP systems, including production management have been available to corporations. The intro
duction of ERP to Clouds enables smaller firms to take advantage of advanced systems of support, con
trol and production as well the whole enterprise management. Such systems will not be as complex and 
rich as those dedicated to corporations, nevertheless even such limited solutions give more possibilities 
and benefits to MSP.

Cloud absorption of production has its barriers and limitations in the form of the specifics of industries,  
but also the mentality of employees, especially managers accustomed to traditional solutions and mis
trustful of solutions, which are potentially exposed to hacker and virus attacks, and other disturbances in 
the Cloud environment. For many enterprises such precious data concerning production cannot go out 
beyond physical boundaries of the firm. This place has a hybrid solution. In order to compete with one 
another enterprises must have flexible, appropriate and dynamic production processes, often bound with 
business processes of their numerous contractors. A number of data in the course requires possessing 
their own data centers, which many a time is, as I have shown, an ineffective resource and cost solution. 

Cloud allows the better automation of production, efficient programing of business processes, ERP avail
ability (called by the spiteful: an ERP version for the poor), optimization of production and distributed 
delivery management and commission system.  

However, the most important phenomena in the evolution of the production system belong to challenges 
of tomorrow. It is about automated factories for rent, in the business module, similar to the Cloud module. 
Thus, Cloud plays a greater role, and a purpose of such units requires the higher level of informative 
technologies, robotics, and management elements based on artificial intelligence.

FINANCIAL  SECTOR

The financial sector will rather stick to the Private Cloud with regard to personal data I specifics of the 
industry. Today it is difficult to assume the common application of the hybrid module. Nevertheless Cloud 
absorption of the industry is evident. The number of data, its storage, necessary computational power, a 
number of employees and collaborators distributed in organizations and outside them, the need for data 
synchronization, and above all,  information update connected with the loss of personal data, disturb
ances and breaks in the access to resources. This sector operates in the space of public trust (though, to 
be honest, trust is sometimes a disputed matter) and data security is the key and fundamental aspect of 
whatsoever implementations and changes in the IT system.  

Despite that each of the biggest American stock exchanges, Nasdaq, NYSE and CME announced in 
2011 their own Cloud strategy, but other stock exchanges and financial markets migrate to Clouds very 
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slowly. It  is  too  slow due to  the  potential  benefits  for  themselves  and their  customers  (increase  in 
incomes and competitive avantage) and for the whole market (activity transparency). 

The New Platform of NYSE Technologies is significant and bold step in creating the IaaS layer and an 
offer similar to Amazon Web Services in financial markets. On the other hand, NASDAQ and CME Group 
with the Cloud strategy enter an upper layer with a Data as a Service offer providing Nasdaq Data-on-
Demand and CME Data Cloud respectively.

Since the first step has been made, it seems that the domino effect is just ready.  However, it is not so 
easy. Capital markets are governed by specific regulations and are not only limited by national law, but 
also by conservative mentality and competences of their managers. But, let us not generalize. The world 
is more amazing than one could imagine. 

Previous business cases are concentrated on four trends, which form a substantial challenge for Clouds 
tending in the direction of financial markets:

Market costs data are increasing due to the expansion of the electronic trade. 
• New retail outlets and technologies are targeted at fusions and consolidations. 
• Transparency requirements are driven as the response of regulators to the financial crisis. 
• Mobile technologies enable new patterns of market data.120

According to  Joel York,  one can sum up all the trends mentioned above in one statement:: “too many 
data, too many crushed applications  121 In response, the Melbourne Group offers a Cloud strategy for 
stock exchanges and retail outlets (the below figure). 

▼ Figure. Harnessing the Cloud.

Harnessing The Cloud:

An Action Plan for Exchanges and Trading Venues

Make Core Market Data Assets Available from the Cloud

Create Cross-selling Opportunities with Direct Feed Customers

Monetize Stale Data Assets by Targeting Unmet Business Needs

Expand and Simplify Global Access and Delivery

Deliver New Products Faster to Meet Emerging Customer Needs

Increase Market Transparency for OTC Derivatives and Complex Products

Source: Cloud Strategy for Financial Markets and Exchanges. Joel York. August 23, 2011.122

The fundamental challenge of the financial sector is an effective (when it comes to costs) analysis and 
distribution of the snowballing number of the market data. A good Cloud strategy should create a lot of 
possibilities for stock exchanges and brokerage houses both in the reduction in internal costs of the data 
managing, and improvement in profits with extended data delivering.   

Cloud can also accelerate the process of investment automation, the dissemination of the investor auto
matic module and elements of artificial intelligence. Automatic investment programs are already available 
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and applied by investment funds. This direction can turn out perspective due to more possibilities and 
capacity of the program analyzing more data than a man. 

BANKING  SECTOR

Cloud skeptics think that the banking sector will never enter Clouds. However, it turns out to be com
pletely different. That tendency is the continuation of the improvement in the recent IT banking systems. 
Not all institutions share information about the introduction of Cloud in fear for incomprehension of this 
process by clients and because of competition in the sector. Nevertheless, it is known that among other 
ING and Deutsche Bank have entered Clouds

Tony Kerrison (CTO in ING) is building a big Hybrid Cloud which will not only enable to other banks enter 
Clouds, but also will determine standards in the sector.  With 1,7 bilionami dolarów of assets and man
date to fill the market (among other, with IBM, Hewlett-Packard, Cisco, VMware and EMC) in the form of 
the Cloud, scalable IT infrastructure for financial institutions, ING is on the road to success. According to 
American Banker, the ING project includes the construction of the big Hybrid Cloud combining features of 
Public and Private Clouds. The infrastructure will bealso  available to other banks. Kerrison believes that 
thanks to the hybrid and co-shared IT infrastructure one can reduce costs in the migration process from 
investment costs to operational ones, and increase the scalability and flexibility of recourse availability on 
demand. 

According to Computerworld, Deutsche Bank, is almost ready to activate its Cloud. The company, which 
has won a prize of the  Open Data Center Alliance  for work on hybrid identity management in Cloud, 
which has elaborated an infrastructural platform, which will enable programmers to engage 2000 virtual 
machines at the same time. The German investment bank, which is significantly operates in London, has 
elaborated the layer of the Infrastructure as a Service (IaaS). The aim of the new platform is to enable 
programmers to fast form and deploy virtual environments with the possibilities of using 2000 virtual 
machines in real-time. The virtual machines (VMS) are operated by various systems of collaboration and 
knowledge management, such as: Microsoft Windows, Unix, Solaris and Linux.123

Banks have decisive influence on regional and global economy; their openness to new technologies, 
function extension and migration of new sectors and industries will determine the speed of the develop
ment and clouding level of our civilization. In the fact disproportions in Cloud adaptation in the banking 
sector are extreme. On the one hand, very traditional banks maintaining their clients with this tradition  
and non-technological approach; on the other hand, banks being in Cloud from the very beginning of 
their activity. I mean Internet banks formed in Cloud, which have the biggest experience and develop
ment potential in the Cloud environment. Banks adapt to new technological changes very slowly due to 
the industry specifics, the place in economic structure and the role of the institution of public trust and 
economic stabilizer. Nevertheless, there is such substantial pressure of other industry raiders on the fin
ancial sector services that banks must take a decision about the changes. 

Operators of credit cards in fear for the trend connected with the micro-payment services development 
and targeted migration from the payment based on credit and payment cards  to the payment system by 
means of mobile devices can be an important advocate of changes in such a process. Not to be removed 
from the market they must collaborate with both banks and operators of mobile phones, and producers of 
mobile digital equipment. In addition, there is also pressure of Internet payment systems, such as: Pay 
Pal. All the trends cause banks to be forced to expand their boundaries. However, the changes can be 
also curbed or accelerated from the level of the regulator of national and international law. There is need 
for complex collaboration of many institutions at strategic and operational level.
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ACCOUNTING

At the lowest level of the financial structure are located accountancy departments of the organization.  
That is also a huge market operating immense data and organizationally legally tied with such institutions 
as: tax offices, statistical offices, banks and other institutions of the financial environment. Both scale and 
data  circulation  disproportions  are  huge  here  due  to  the  variety  and  size  of  the  organization.  The 
accounting department of the organization employing over a dozen persons can consist of one account
ant; in a corporation such a department can have tens, hundreds or even thousands of employees. One 
can also add intermediary subjects, with outsourcing services in accounting, staff management, remuner
ations, etc. 

All such subjects have been already computerized, they use accounting and financial programs. And pro
viders Depending on national regulations are completely customized to the systems of the institutions of the 
financial surroundings. Some time ago accounting departments used box solutions in mass in the form of  
programs ready for finance management. These programs are still on sale and were in the module system 
as required. Financial modules for bigger entities are provided as larger systems, for example ERP.

What can Cloud offer accounting departments? Application renting, data sharing, mobile and team work, 
lower costs of application using and data storage, better and faster technical support, IT structure relief, 
updating the  just in time application.

Cloud absorption of the accounting industry refers to the digital form of the service, telework and service, 
cooperative and complex business surroundings around the accounting unit, the high level of the compu
terization of the accounting department, the number of variable data in circulation, connected with vari 
ous dependent, cooperating and master units.

TELECOMMUNICATION

I have already mentioned telecom in the context of the Clouds many times, but I would like to sum up the 
importance of this industry for Cloud and vice versa. It is telecoms which used the Cloud model by offer
ing the possibilities of creating telecommunication operators. In spite of the fact that such a concept was 
not as hurray optimistically accepted as it had been thought before, but the example of the Virgin Mobile  
shows that some managed to succeed in this domain too. 

The Cloud absorption of telecoms can be calculated as a number of served customers and data in circu
lation such as: personal data, transactions, invoices, transaction history, adapting an offer to a customer, 
loyalty program. Cloud allows the more efficient identification and analysis of users behavior patterns: 
time and a place of using telephone, geo-marketing, expenses, making use of: time, a place, frequency, 
a function choice. Customer operation actions are transparent for telecom due to available technologies, 
but a number of the data in circulation for marketing and sale analyses is connected with substantial, 
variable needs of the computational power. In addition, one indicates the automation of many processes 
concerning customer service: promotion, sale, users accounts management and the automation of the 
vindication system, notifications of: invoices, payment, promotions, the automation of free minutes count
ing, data a transfer a number of points (a loyalty program), the migration of customers as a part of the 
subscription offer, phone and account remote locking (in the case of theft). All these data have to be 
shared and available in various places of the complex organization of the telecommunication company, 
among other, with the aim of checking the identity of customers and thus, their better service. Besides, 
also a customer has access to his/her account, an activity course, by an Internet browser.
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The  considerable  number  of  customers  supported  by  telecoms  would  require  the  huge  number  of 
employees for the service. In order to reduce costs, telecoms make outsourcing some operations to 
external call centers and implement automation and self-service systems in the customer service area. 

All the data described above require data capacious centers, places allowing the effective using of the IT 
infrastructure. Downloading data from Clouds must be without any problems, and above all, safe. Cloud 
enables access to data through geographically dispersed organizational units of a given corporation (a 
centralized, physical structure versus centralized, virtual Cloud). 

Cloud absorbing factors occur both outside and inside the organization ( a number of variable data in cir
culation, pro-automation factors of business processes, necessity of variable computing power, dispersed 
organization, mobile and telework, virtual cooperation), inside the branch (competition based on the tech
nological race and innovation search, cooperation need, competition factors), and outside the branch 
(pressure of raiders: industry blur, advanced products and services, alliances that go beyond the bound
aries of industries.    

Telecoms have to be natural allies of Cloud Providers (alliances, partner structures) , but they can also 
migrate in the direction of the new role of Cloud providers without the resignation from the previous func
tion of the telecommunication operator. It would let telecoms create, for example, their own developer en
vironments in the PaaaS layer and the more efficient, technological race in the SaaS layer, that is mobile 
applications.  Besides, some telecoms would create an offer of the Cloud Provider for smaller entities 
from the telecommunication industry in the IaaS layer, sharing its own IT infrastructure. 

Cloud will be the natural environment of the telecom activity and one can expect the explosion of various 
forms and work solutions, cooperation and business models. 

LINKS  CHAIN

The previous descriptions of the industries and sectors indicate many common features of Cloud absorb
ing factors (in the descriptions I have omitted IT due to a separate point dedicated to this sector). There 
are:
• The big number of rotating customers, 
• Variable preferences, fashions, the big choice of products and services in the industry offer mody, 
• The big number of data in circulation: data collection, storage, analysis and synchronization, 
• The short information lifecycle: need for data continuous updates: fast inflows of information, informa

tion rotation, information outdating, 
• Service nature of the industry,
• The high level of the digitalization of products/services, 
• Pro-automation factors of business processes of the industry, 
• The fragmentation of the organizational structure: the number of oddziałów, the organizational disper

sion of the company, the number of remote and mobile employees in general, the number of devices in 
circulation), 

• The computerization of the industry: dependence on the Internet as a sale, service, customer support
ingchannel, 

• The computerization of the industry: the level of the dependence on hardware and software in the oper
ation of the organization,

• Fragmented, competitive market,
• The high level of co-opetition: simultaneou competition and pressure on cooperation, 
• The internationalization and globalization of the industry.
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Depending on the size of the organization the Cloud absorption of a given entity can be higher or lower. 

Besides, there is also an operation place, that is the location on the map of competitive pressure. 

▼ Figure. The Possibility of the Potential Use of CC in Various Industries.

Source: Own work, based on: Exploring the Future of Cloud Computing: Riding the Next Wave of Technology-Driven Transformation. 
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In the case of the description of industries, I have often paid attention to inter industry raiders from other 

industries  and blurring  boundaries  among  industries.  The high  level  of  the  Cloud absorption  of  the 

industry also indicates the level of its liquidity, its mutual permeation with other industries. It is justified 

due to the digitalization of products and the digitalized environment of organization proceeding. Thus, the 

convergence of some industries creates new niches, possibilities, products and solutions. Cloud can bet

ter organize this process, and also accelerate, but above all, create conditions for better cooperation and 

using available IT, capital and human resources.

IN THE ORBIT OF CLOUDINESS

There is no single, universal scenario of the Clouds migration to organizations. As there are different 

needs,  capabilities  and structures of  organizations,  so there will  be different  paths of  the entry  into 

Clouds. There are a few general sound principles that improve the entire migration process. These prin
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ciples are not unique to the Clouds, and based on the general project methodology; analyzing the situ

ation, identifying needs, proposing solutions and creating a solution plan with a schedule. Just the last 

item is the right point of the migration to Clouds. One of the examples of the complete process of the  

Clouds implementation is placed below.

▼ Figure: Cloud Deployment Plans.
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Source: Own work, based on: IDC.
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Consolidation means preparing the old IT system to integrate with Cloud, and includes such elements as 

system customizing and the decisions on which resources will be adapted, which will be separated with 

different types of Clouds. Virtualization increases the efficiency of IT hardware structure, automation sim

plifies and streamlines IT processes.  Finally,  we get  an efficient  management  system that  does not 

require a continuous change and interference with the IT structure, and it allows us to efficiently control 

basing on the scalability and flexibility of Clouds. Elements illustrating the process of the migration to 

Clouds do not have to be the same everywhere because of the simple fact in which the organization 

does not want to have its own IT resources and uses all the facilities of providers. There are also other 

possible scenarios, such as the organization has efficient, consolidated and virtualized resources or its 

own Private Cloud and intends to use a hybrid solution. Each situation will create a different solutions 

scenario. One cannot identify the individual implementation stages, such as consolidation, virtualization, 

and automation (there are different types of automation) with the whole Cloud Computing.

VIRTUALIZATION

I will not describe in detail the various stages of the preparation of the IT infrastructure to travel in the 

Clouds with one exception; virtualization, which deserves special attention because of the ability to run 

thanks to the Lever of IT resources.

Virtualization and Cloud Computing are the main catalysts for flexibility and innovation in the implementa

tion of business applications. However, they are often mistakenly interpreted as synonymous concepts.

Virtualization applies to the systems administration and tools for data management, which has many 

technical applications, most of which has nothing to do with the Cloud. Virtualization technology enables 

organizations to use a single piece of physical hardware in order to replace the work of many people.  

Multiple instances of the operating system running on one device are much more economical than run

ning each system on separate hardware.
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On the other hand, Cloud Computing means access, via the Internet, to business applications in an 

environment different than the local one. Cloud Computing can certainly benefit from virtualization but CC 

can be used without prior virtualization.

Charles Buck in an interesting way describes the difference between virtualization and Cloud Computing 

in non-technical terms. Imagine that you can be controlled by commands issued from another person - as 

if  you had a keyboard interface in  your  brain.  Now imagine that  the person in control  watches you 

through the enclosed link of CCTV
126

 (Network), or Cloud Computing.

To describe virtualization, imagine that you are standing between two mirrors, and now you can see 

dozens of the copies of your own person, and each copy is able to complete the task independently of 

other copies. All copies are in one piece of equipment, and the equipment means – real, actual you. This 

is virtualization.

To link virtualization and CC, you connect all virtual copies to the network and share on the one 'bar', to 

which many users can be connected simultaneously. Users can interact with the system remotely. In this 

way, you gain Cloud-based virtualization Lever.
127

It is hard not to take advantage of the opportunities to increase efficiency of the IT hardware system. The 

most common type of virtualization is server virtualization, in which more than one operating system runs 

on a single physical machine. This is the standard. Different organizations have different needs and cap

abilities, and therefore different levels of virtualization. Virtualization can be an aim to streamline the IT 

infrastructure organization, but it can be one of the stages of a broader modernization, including the entry 

into Cloud. Another popular type of virtualization is to virtualize desktops.

One of the most common reasons for the implementation of full virtualization is to improve operational  

efficiency. This allows organizations to use existing equipment more efficiently by deploying greater load 

on each computer. This means that servers using full virtualization can increase the efficiency of com

puters to process data, and increase memory resources, much more strongly than in the case of servers 

with a single instance of the operating system and one set of services.

PREPARING FOR THE JOURNEY

Before an organization decides to migrate to the Cloud has to ask themselves a series of questions at 

every stage of the journey.

Firstly, we must perceive a few key aspects:

• How are we to understand the migration to the Cloud?

• How long will it take us to migrate?

• How to reduce the risk? (Risk mapping).

• What changes will occur in the structure of costs, during, and after the migration to the Cloud?

• Does the organization accept the migration to the Cloud?

• Does the organization understand the consequences of the migration to the Cloud?

• Is the planned migration to the Cloud in line with current regulations?

The key to success on the road to the Clouds is the knowledge, followed by understanding. In an organ

ization, this knowledge must flow from the top to the bottom. CEOs should have an elementary orienta

tion about the scale and impact of the entrance changes on the Cloud environment. Of course, one could 

claim at this point that we first have to analyze the situation of the organization before there are answers 

to some of these questions. That's right, some of the questions will be asked on the next stages of the  
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journey to the Cloud. At each stage the answers will be more accurate. The first questions indicate the 

willingness of organizations to migrate to the Cloud.

Secondly,  one  should  estimate  the  Cloud-absorption  of  the  organization,  and  then  select 

resources for migration.

• Which part of the organization is appropriate to move to the Cloud, and which does not?

• Which part of the resources we want to control directly, and which we can indirectly?

• Which applications and processes, and at what time can migrate to the Cloud (a cost and time cri

terion).

• Which resources should the organization virtualize and at what stages?

The selection of resources for the Cloud travel is crucial for the whole migration strategy. Depending on 

the current situation, (including: the existing IT infrastructure, application dependence on the infrastruc

ture, data security risks, linking business processes with other organizations, the complexity of these pro

cesses), one forms the alternative migration scenarios. These scenarios need to have a destination in 

the form of the selected Clouds model.

▼ Figure: The Cloud Migration Zone according to the Level of Preparation.
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Source: Own work.

In the case of the preparation and the possibility of the transfer of enterprise applications to the Cloud 

one should take into account several factors, such as the complexity of the application, the migration cost 

effectiveness, security, and scalability. The first Cloud-absorption feature is its ease of application and 

hardware platform independence. For example, it will  be easier to move e-mail or tracking work time 

applications to the Clouds than the complex ERP system. In addition, there is the degree of application 

dependencies on old hardware environment, which is related to the feasibility of the whole process, time 

and costs. The next parts of the journey determining the application are the level of risk and security. The 

organization must determine which applications are associated with an increased risk of the transmission 

to Clouds, because of their safety and sensitive data administration. The last element is scalability which 

means a forecast which applications, in what time period will grow both in terms of development, as well  

as handling larger amounts of data. The major changes expected in the forecast, the greater argument 

for migration.
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Thirdly, the choice of the model.

• What type of Clouds will be optimal for our organization?

Fourthly, the choice of Clouds Providers.

• How do we choose a Cloud Service Provider and what are criteria to assess the choice?

The choice of a provider is one of the most important choices made by the organization. It is a significant 

component of the success of the project associated with the migration to the Cloud. Time, a cost and 

success of the whole project are dependent on the proper selection of a provider. Fortunately for the 

organization there are many possibilities in terms of the Clouds implementation and a large selection of 

providers.

Fifthly, the ROI.

• What are our current IT costs and what they will look like at the various stages of cloudiness organiza

tion?

Each choice will have to be justified by cost and effort and will be connected with specific work at a  

specific time. Alternative scenarios of the migration to the Cloud will allow us to choose the optimal 

solution in every aspect, even in such important as ROI. However, we must be aware that all invest 

ments can have financial implications hidden, and the multiplicity and complexity of factors that Cloud  

will affect not always are included in a simple mathematical formula. Therefore, the calculation must be 

included in the context of anticipated changes and goals. The Cloud is the organizational Lever, which  

increases competitive advantage, but the start of this whole mechanism is spread over many interre

lated components.

Sixthly, the preparation of the organization.

• Training developers and employees.

During the migration, the organization has to prepare for the changes. If the organization management 

gave the green light to the Cloud journey, all participants need to be aware of what this trip is related  

with; what inconveniences can be, what consequences can result and what can happen to the organiza

tion at every stage of cloudiness. During the migration it is important for employees from various depart 

ments to be informed, trained and involved in the whole process. This is particularly important in terms of 

the flow and speed of adaptation to the changes in order to eliminate the organization resistance at an 

early stage of the migration.

Seventhly, the post-implementation evaluation and management.

• Audit and meters.

After a successful trip to Clouds, a necessary element in assessing the migration completed is the audit 

properly carried out by a team of employees and by a specialized external entity. This will enable, at 

every stage of cloudiness, to eliminate and correct any potential deficiencies. There is also a very import

ant role of employees in the organization - the host of Clouds, especially those who will first test the  

Cloud environment.

In the next, final stage of Clouds connected with the implementation, we have to decide who is to man 

age the entire (Cloud and non-Cloud) IT system, what are the competences of Cloud managers, what  

is the division of tasks and responsibilities in relationships a provider – a Clouds customer. All meters  

relating to the proper and effective Cloud management by the organization play here a very important  

role.
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SCENARIOS OF THE CLOUD MIGRATION

According to the Gartner research, there are five scenarios by which organizations applications migrate 

to the Cloud. Firstly, the application re-hosting or move to a different hardware environment and change 

in the configuration of the application infrastructure. Secondly, there is the start of the application which 

runs in the Cloud Providers infrastructure. Organizations can also use the third option, 'revision', that is, 

to modify or extend the existing base code to support or upgrade older software. In this case, they can 

use the re-hosting or option to deploy applications to the Cloud. In the fourth case, the organization 

rebuilds a solution on PaaS. In the fifth case, the customer can replace an existing application with a ser

vice in the SaaS layer.
128

Scenarios for the Cloud migration will be mainly determined by the choice of the target operating model  

in the Cloud and by the base IT environmental situation of the client organization. This baseline assess

ment will consist of the following aspects:

• Infrastructure requirements: state of the use, the need for; changes, upgrades, new solutions,

• Availability  of  infrastructure:  does  the  infrastructure  belong  to  the  organization,  or  to  a  Clouds 

Provider?

• Availability of the budget,

• Release Calendar: time as a determinant of the migration scenario.

▼ Figure: Four Scenarios of Organizations Migrating to Clouds.
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Source: Own work, based on Gartner.

The figure above shows an example of four scenarios of the migration to four different models of Cloud: 

Corporate, Private Cloud, Public Cloud, Virtual Private Cloud provided by the supplier and Hybrid Cloud.

In the first scenario of the migration to the Corporate Private Cloud, the Cloud environment is usually cre

ated from existing and available hardware and software resources.
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Pros:

• Optimal use of the organization's existing assets.

• 'Reserves on Demand', which can be adapted to Cloud infrastructures.

• A higher level of security and compliance with regulations and standards, as Clouds are located in the 

customer's organization.

Cons

• Additional investments (CAPEX) required to run a Private Cloud with investments in existing IT infra

structure assets needed to automate processes in the Cloud and services management.

Corporate Private Cloud will  have a chance of  success, depending on whether the organization has 

already an adequate IT infrastructure, capable of the inclusion in the Clouds. Apart from infrastructure 

requirements, it is essential to also have one’s own IT team, which will be able to maintain and manage 

the Cloud. Generally, the most important is the starting point in which there is an organization in terms of  

Cloud-compatibility and Cloud-preparation of the existing infrastructure for the cloudiness of the client 

organization. I mean all the preparatory stages, such as consolidation, virtualization and automation. Cor

porate Private Cloud will be ideal for large organizations, which have not fully utilized infrastructure.

In the second scenario, the Public Cloud is a model of the distribution of the Cloud-based resources pool 

outside the organization, and is provided by the Cloud Provider. The advantages of this approach are: 

(among other things) skipping initial costs, the use of self-service system (the selection of only those ser

vices that will be required by the organization), the lack of fear of becoming dependent on one provider 

(services can be shared, migrated among providers, Public Cloud does not tie a client to one supplier), 

the lack of its own IT resources. Disadvantages of this approach are: concerns about data security and 

compliance with applicable laws and regulations. 

The Public Cloud will be best used in organizations that do not have the extensive IT infrastructure and 

without a sufficient budget for Private or Hybrid Cloud. It is ideal for startups and SMEs.

The Virtual Private Cloud is the third scenario for the migration with additional assets in the form of secur

ity and compliance. This scenario does not require investments (CAPEX), no resources are required to 

manage the Public Cloud. Resources are provided by the supplier. In addition, there is also no concern 

about dependence on the provider. Ensuring the security, privacy, standards and regulations is possible 

through the use of the closed system of Clouds. Virtual Private Cloud is not shared with other organiza

tions. This model is reasonable for organizations that do not have any adequate infrastructure, reluctant 

to  bear  high  initial  costs,  without  any  resources  to  manage  any  Cloud-based  infrastructure  (those 

provided by the provider). However, the main responsibility for compliance with standards, regulations, 

privacy and data security lies with the recipient. Virtual Private Cloud is a good solution for organizations 

of various sizes, not interested in investing in their own infrastructure, but also reluctant to a standard 

solution provided by the Public Cloud.

The fourth scenario is related to the Hybrid Cloud, which is the combination of two or more implemented 

Cloud models. In this case, there is a better use of the organization's existing assets, including reserves 

on demand, the ability of resource and load transfers among different models of Clouds. However, the 

main challenge will be the integration among used Clouds models. The Hybrid Cloud is the best solution 

for large organizations.

SELECTION OF CLOUDS PROVIDER

One of the crucial migration factors determining success is the right choice of a Cloud Providers. We can 

use several methods of the selection. A provider can be internal (one’s own IT department), and the outer 
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one, whereas in the second case two approaches come into play: a direct and indirect provider (broker). 

Each option has its advantages and disadvantages, but the final choice should be determined by the 

presence of the long-term strategy in the Cloud, and not by any temporary solution, for example based 

on a limited budget.

Another factor determining the choice of the provider is a planned of level of the organization cloudiness.  

Until now, the context of migration has been complex, but it can also apply to a various scope and scale 

dependent on the layer of Cloud services which we are interested in, such as IaaS, PaaS and SaaS. 

Depending on our needs and the level of our knowledge, we choose services from a concrete layer or 

the solution, which includes the offer of one or more layers in the Cloud delivery model.

Depending on the scenario of the migration, appropriate responses to correctly raised questions should 

determine the effective provider selection:

Experience

• What is the experience of the provider in the scale of the range: (breadth of experience, which is a mul

ti-branch experience), depth (the level of professionalism) and time (time presence on the market)?

• What is the experience of the provider in the context of our particular problem – the migration to the  

Cloud?

• If and when did the provider implement a similar service; if it was, for which customers?

• What difficulties did it encounter in the implementation of services in the similar case?

• What has succeeded in achieving and what is not implemented and why?

• What experience and competences does our IT team have? And how will this experience translate into 

the roles and responsibilities of an external provider?

Data security

• How will our data be protected?

• Who will have access to our data?

• What are the procedures for a data backup and where are backups stored?

• What are the possibilities of the data migration and how much does it cost?

• What happens to the copies of the data after the termination of the contract?

• What options of the managing access to data and applications does a service provider offer?

Breakdowns and downtimes

• What (if any) compensations are expected in the case of breakdowns?

• What types of reports / incidents are available to customers?

• What guarantees do we have that in case of any breakdown our data does not disappear?

• What guarantees of the business continuity do we have in the case of any breakdown?

Costs

• What is the fee model like?

• Are any initiation fees required?

• Are any additional fees for technical support and assistance required?

• What fees are anticipated in the case of the scaling resources?

Completion of cooperation

• What are procedures for the termination of cooperation in dispute?

• What are the consequences of breaking the contract?

• What will be the consequences of changing a service provider?

• What are the conditions, possibilities and costs of the migration to another system?

212



CHAPTER III.  PHYSICS OF CLOUDS│THE MECHANICS OF CLOUDS

Finally, one should compare the available offers that meet our critical assumptions. An example of such 

comparisons is posted below.

▼ Table: Clouds Providers Offers Comparison.

Company / Name 

Services

Hypervisor 

Platform
OS

Minimum Duration 

of the Contract

SLA 

Guarantee
Prices of Services

IBM

Data Processing 

on Demand

VMware,

Xen

Windows Server, 

Red Hat, CentOS, 

SUSE, AIX

year It depends on 

the location of 

the data center

$ 5.700 annual 

membership plus a 

fee per-CPU

Rackspace

Cloud Services

Xen Red Hat, Fedora, 

CentOS, Debian, 

Ubuntu, Arch, 

Gentoo

no limited 100% 1.5 cents / per hour 

256 MB RAM, 10 GB 

disk space

Amazon.com

Flexible Data 

Processing in the 

Cloud

Xen Windows Server, 

Red Hat, Fedora, 

Open SUSE, 

Debian, Ubuntu, 

Gentoo

no limited 99,95% Standard: Start from 

10 cents / hour for 

Linux, 12.5 cents / 

per hour for Windows

Source: Own work.

In summary, the choice of the Clouds Provider is a key factor determining the satisfaction and benefits  

resulting from the organization cloudiness. It is worth focusing more effort on this stage, due to the implic

ations of the choice of the right provider. I think the best solution is the method of small steps which 

means trying a few selected providers in the small, low-cost tasks. During such a demonstration sample 

of cooperation, all shortcomings and warning signals can reveal which will let an organization protect 

itself from the consequences of the wrong choice of the Clouds Provider.

ENTERPRISE C.01

NUMEROLOGY OF BUSINESS

Since the term - Web 2.0 was popularized all new phenomena have been numbered, but such a formula 

is often abused. However, it is a very useful way to promote and show the changes in various fields, both 

technological and social ones, including the economy. Therefore, it should not be amazing that numero

logy is used, for example in an enterprise 2.0, which refers to the social networking tools used quite com

monly on websites since 2000. What is it – the enterprise 2.0. It is a new form of business organization  

centered round Web 2.0 tools such as wikis,  blogs, social  networking and bookmarking sites,  micro 

blogs, mash-ups and mobile applications. The term 'enterprise 2.0' is similarly related to 'Office 2.0' and 

'Workplace 2.0'. While the last one is characterized by such attributes as task management, event man

agement, a calendar, email, notes, website. These attributes are based on two pillars: teamwork and 

data synchronization - all in the Cloud.

Similarly for the purposes of this publication I introduce a new term related to 'enterprise in the Cloud', i.e. 

'Enterprise C.01', where 'C' means Cloud, and '01 ' means the stage of development of this special type 

of the enterprise. 
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HOW DOES CLOUD CHANGE ORGANIZATIONS?

The question 'how does Cloud change the organization?' can be specified by the type of Cloud. It can be, 

but  will  the differences be so strange? For  sure changes accents  will  be  spread in  a different  way 

depending on the type of Cloud. The main factors determining the choice will be, among others: the data 

security level, having one’s own IT infrastructure and available budget. In the case of Private and Hybrid 

Clouds there is an assumption that the organization creates or has created a Private Cloud based on its  

own IT environment. The choice of the Public Cloud would indicate a lack of its own infrastructure. How 

does it affect the change? Does the type of Clouds determine the depth of the changes? Does it determ

ine greater efficiency? I do not think so. The scale of change will certainly be higher in the corporation 

than in a small business, but the consequences of the changes depend on the commitment, and how 

Cloud is used in business. And this item is no longer so clear. Regardless of the type of Cloud implemen

ted changes in the organization will be definitely visible. We will look at what the changes will be like and 

what influence they will exert on the functioning of the organization.

The first field of changes in the organization will be the IT environment. In organizations with their own IT 

infrastructure the role of the IT department will change. The concentration of efforts will move from the  

support and development of its own infrastructure to the expert and advisory role, supporting, in the first  

place, business operations of the organization but then also technological ones. A Clouds Provider Sup

port can take support and infrastructure development. This assumption is possible in the case of the 

implementation of the Hybrid Cloud. In the Private Cloud, the role of the IT department will not change. 

Finally,  the organization  may choose the  solution not  due  to  the  optimization  of  the resources,  but 

because of the data security. In this way, the process of sharing tasks with the Clouds Provider can also 

be reduced in the Hybrid Cloud. The logic of the corporation will support the creation of very different and 

complex cloud models. The situation seems to be quite clear only in the Public Cloud. Here, the Clouds 

Provider takes on most of the tasks. Employees designated in the organization are only to control the 

consumption of Cloud resources and steer the scale of Cloud services necessary for the efficient pro

ceeding of the customer organization. Public Cloud gets rid of the changes in the IT infrastructure of the 

organization, because the infrastructure is relieved of its own servers in favor of the use of the IaaS / 

PaaS / SaaS outer layers. On the other hand, in the case of Private and Hybrid Clouds changes will  

include the IT department, due to the definition of new roles related to the operation, management and 

development in the Cloud environment.

Cloud has the greatest impact on the communication system of the organization, which is the whole info-

circuit representing the structure and functioning of the organization on the market. Cloud extends the 

communication channels, and includes, on an unprecedented scale, participants in the business environ

ment of the company.

Inside the organization, Cloud simplifies, accelerates, and improves the transparency of the communica

tion system. Cloud makes it possible to collect larger amounts of information from various sources. All 

sources can be divided into:

• Associated with the employees of the organization: working on site, telecommuting, mobile, geograph

ically dispersed in the regional, national, or international.

• Associated with business processes: manufacturing, logistics, delivery, sales, marketing, finance, HR, 

research and development.

• Associated with the business environment B2B (Business to Business): collaborators, co-workers, sup

pliers, business partners, and B2C (Business to Customers) customers and prospects.

All  these sources accumulate huge amounts of  data.  The data are distributed,  often non-structured, 

occurring at different times and with varying intensity. Besides, not all data have the same value, for 
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example because of the possibilities of their use. The use of the data depends on the suitability and 

applicability. There are data whose implementation is just-in-time, there are also data that require signific

ant processing before being used, which is conversion into knowledge. Accurate information on time is a 

core value for  any organization,  on which the decisions of  employees,  managers and the CEO are 

based. All data of the organization create its informative and knowledge resource indicating the level at 

which a given organization is an organization of knowledge, and to what extent it is a learning organiza

tion. Cloud sucks information from such an amount of sources, to which we want and have access. Cloud 

will collect all available data storing it in a safe place for our organization. Employees authorized by the 

organization can have access to these data from anywhere and at any time.

The following aspects are crucial for the organization: to ensure data security, storage, analysis tools, the 

conversion into knowledge, access and synchronization. The trick is about data management. Whereas 

the amount of data in circulation may be infinite, export data to individual employees, or subcontractors 

must  already be  very balanced.  It  is  about  the  conversion  of  data  into  information,  knowledge and 

decisions. The overwhelming amount of regulated data can result in the organization inefficiency espe

cially, if we take into account the increasingly shorter life cycle of information. The Clouds system can 

handle large amounts of data, and shift it successfully where we want, but it will not be helpful to the  

organization if the data are not properly processed, evaluated and delivered in time to the right people in 

the organization. Thus, the data circulation must have its nodes in which the data conversion takes place. 

Problems arise when there are large amounts of data and unstructured data. In this case, there are no 

mature ways to embrace the phenomenon called 'Big Data'.

Let us examine the impact of Clouds with the use of the example of two different companies: bicycle 

manufacturer, ‘Bicycle XYZ’ and the technological startup ‘TranslogiC’ creating an application on smart

phones, enabling the simultaneous translation. In the first case we have to do with a local company; so, 

let us start with it. The company operated on the domestic market not having its own sales infrastructure, 

being based on the same suppliers for years. Bikes produced in the company were a standard product, 

aimed at families. The offer consisted of men, women and children's bikes. The company felt competitive 

pressure from producers - raiders from other countries for a long time. Bicycle XYZ did not any aspira

tions to go beyond the domestic market. The problem was about a lack of experience, the necessary 

logistics infrastructure and lack of the capital for development. But the new CEO had a different vision of 

the company and the migration to Cloud was one of the first decisions he made.

After the Cloud had been entered, all employees in the company and in the field had access to the  

same information. Every day the company published new content related to its own activity and inform

ation from the market, on the basis of the most interesting reports of field workers. Data collection,  

which was possible thanks to Cloud led to the increase in the market awareness and a sense of the  

need for changes among employees. An information and knowledge factor was the element supporting 

changes and preparing employees for the restructure of the company. Rigid departments of the com 

pany changed its structure to more flexible and collaborative ones. Project and task management was 

implemented, which required combining employees from different departments, from different places  

and positions  of  the  organization.  This  led to  greater  team integration,  and  more  dynamic action.  

Employees on their devices had access to the projects which were in the course of the implementa

tion; they could make changes in them, attach documents, share information. They had also access to 

the shared calendar of projects so that they might see what who is responsible for what and what  

deadlines are for tasks. Through the data synchronization, all the information was available for both  

employees in the company, as well as for field workers. The head of the company commissioned mar 

ket research related to the intention of creating a new line of bicycles for young customers and launch

ing a new product with which he intended to conquer not only the domestic market but also to enter  

the selected, foreign markets.
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Bicycle XYZ created a new corporate website and through various promotional campaigns encouraged 

its existing and potential customers to collaborate on the development of a new prototype bike. CEO 

invited designers from China and from the German market to participate in the design of the new product. 

The whole project was visible and available to all  participants upon registration on the website. This 

allows the company to collect the data about people who could be bike customers in the future. Work on  

the project was carried out at two levels. The first level was public. Here customers gave opinions about 

company proposals, made comments, shared experiences. The company invited the most active parti 

cipants of the project to its headquarters with the aim of testing various prototypes. The second level con

cerned selected employees forming a project team along with the invited designers from outside. After 

months of trials analyses the most interesting prototype was chosen. The next step was to develop man

ufacturing processes based on the newly implemented ERP system provided by the Clouds Provider. 

After developing all  procedures, estimating the new project for a new business plan, and designating 

external suppliers to production, a new bike was launched. 

First, there was concentration on sales on the domestic market. Existing sales channels in the form of 

wholesale and specialty stores were used. Both groups were included in the Cloud processes of Bicycle 

XYZ. Thanks to this, information of  sales was faster and more precise. Employees of  the marketing 

department kept abreast of opinions from customers and remarks from outside vendors of bikes. All data 

were collected and stored in the Cloud, and data analyses were available only to authorized employees. 

The first sale reactions were optimistic, but customers often paid attention to the problem of rapidly con

suming tires. A production manager immediately contacted a tires supplier. It turned out that the supplier 

had had problems with its subcontractor and had used different supplements to the production than 

usual. Although the contract stipulated such a solution, however, the result was not satisfactory. The sup

plier obliged itself to replace all the defective tires. Bicycle XYZ informed about a possible fault on its  

website and announced the exchange of tires of  the customers who had bought bikes from the first 

series. Despite the false start, Bicycle XYZ made itself liked among customers with regard to the quick  

response, no information withholding and fast removal of the malfunction. In addition, Bicycle XYZ com

mitted to buy the first series bikes from customers who did not want to exchange the tires, and they 

wanted a refund. Such cases, however, occurred sporadically. 

During the first evaluation of the new type of the bike a few important comments on designer items came 

to light. Some were so inspiring that Bicycle XYZ decided to introduce a new, improved model, which 

proved to be a market hit. The company kept gathering more and more information from customers and 

employees. It was time to reorganize. The company was slimmed down, more mobile workers were intro

duced, components of telecommute work were used. In the company's headquarters only the necessary 

staff was left to manage various business processes. All secondary business processes were disconnec

ted from the company, freeing the organization from the cost and efforts dissipating energy on peripheral 

activities. Some elements were outsourced, some were moved to the co-workers. Due to the changes 

the company became very modernized. Organizational structures flattened, decisions were made faster 

and accelerated implementation procedures were accelerated. On the one hand, company shrank by 

focusing efforts on its core business which was the production of bicycles. On the other hand, the organ

ization expanded through the extensive research and development department, and also on the basis of 

the cooperation  with  external  organizations  from different  countries.  An innovative,  extended,  virtual 

research  and development  system was  created,  which  became the  grateful  subject  of  articles  and 

descriptions in the trade, economic and business press. All this contributed to further increase in the 

authority and recognition among customers and business partners. 

Bicycle  XYZ  began  to  create  and organize  fan  clubs  associated  with  its  new bikes.  The company 

provided its infrastructure to such fan clubs (fan pages on social networking sites), but running these 

clubs was entrusted to  customers.  The company also began to organize cycling competition,  which 

increased the promotional range of influence and recognition of the Bicycle XYZ. The number of different 
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projects, which Bicycle XYZ began to engage closely with, was possible only thanks to the remote man

agement  of  multiple  processes at  the  same time.  Cloud gave the opportunity for  synchronized  and 

secure  telecommute,  and  the  tools  available  in  the  SaaS layer  effectively  optimized  its  operations. 

Bicycle XYZ did not have its own IT department, but it created a special team dedicated to the overall  

optimization of the business processes of the company. Since then the team wanted to simplify and 

improve procedures and search tools and methods that would be most appropriate for the rapidly grow

ing organization.

Flattening and shrinking the company resulted in the improvements in the financial liquidity of the com

pany. The company did not stop investing in the research and development department. CEO started 

looking for the services extension, being simultaneously interested in the technological startup creating 

applications for mobile devices for persons practicing sports. Bicycle XYZ invested in the startup and ori 

ented it to the development of the applications for cyclists. Applications were available in Cloud as a 

freemium model. Some research was also carried out on the possibilities of the data absorption while rid

ing bikes produced by the company, to the offered applications.

As a result  of  the implemented changes Bicycle XYZ could enter foreign markets.  The distribution 

model, based on external sales channels, proved correct, but it also required modernization. It was 

decided to introduce a franchise model thanks to which external sales channels can be incorporated  

into the company structure.  To meet the demand caused, the company had to increase production  

capacity. The expansion of the existing plant or taking it over was considered. The second option was  

tempting, because of the expansion plans and the entrance of new production to the foreign market. In 

the end it  was decided to purchase a new plant. With the Cloud there was not a problem with the  

transmission of data. Everything was available remotely and in this case the company could save a lot  

of money. The same applied to the coordination between two factories. Data were collected centrally,  

so there was no problem with  their  timing,  a  fast  and accurate analysis,  and, above all,  accurate  

information in time. 

Company could respond to market changes in real time without decision – making delays. Cloud links in 

the supply chain and production resulted in a flexible order execution. Bicycle XYZ specialized in rapid 

modifications, frequent changes in models, rapid modernization of products. The inclusion of external, 

business partners in Cloud processes resulted in time and money savings. Products were not stored in 

bulk. The focus was on the production of short series. Each series of bikes was different, peculiar, and  

even collectible. 

After several years of the successful expansion, Bicycle XYZ grew into an industry leader. But, this is not  

the end of the organizational changes. The company expanded its production capacity and divided into 

three separate but equity related units. One of the part took part in the research and development, the 

second one - sales and marketing, and the third one - production. Each of these units could specialize in 

a particular field of activity, but the common denominator of all the organizations was still bicycles. Now,  

the more important thing was to collect relevant data and their redistribution after an analysis and syn

thesis. Thanks to the Cloud cooperation of marketing and sales there was available information about the 

development of the market, trends, preferences and expectations of customers. This information was 

processed further, as a guideline for the production and the conclusions from the analysis to the research 

and development department. Cross-sector teams, which had access to information from all sources, 

continued their work. Bicycle XYZ metamorphosed under the influence of Clouds. Organizational capa

city increased, the company became more efficient and flexible.

In summary, Cloud influences the intra-organizational communication and relationship with external entit

ies. Inside the organization, Cloud streamlines and simplifies the access of employees and customers to 

information, enables information sharing, decentralizes the organizational structure, cumulates dispersed 
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information, provides data exactly on time, at the same time, to all parties concerned. Through accessible 

and up – to - date information, it accelerates changes. At the external level, the organization better com

municates with the market environment.

Cloud introduces broader and deeper capabilities related to the data analysis, which is the Social Busi

ness Intelligence, including reports on demand: customer preferences, behavior patterns, purchase pat

terns, seasonality, use cases, testing, history of problems, sales and marketing analyses, proposals of 

the customer re-segmentation and proposals of solutions in response to emerging issues. The whole 

information and communication system becomes much more efficient thanks to Cloud. Of course, the 

case of the Bicycle XYZ described above is not associated only with the introduction of Clouds. The need 

for a comprehensive organizational effort is necessary so that changes might have effect and their place 

on the time map of the organization. The Cloud is here an essential, base element that catalyzes and 

accelerates efforts, efficiency, and organizational ergonomics. 

There is the following sequence of changes: employees’ mentality, Cloud, the organizational structure.  

The introduction of Clouds is obvious, the mentality of employees can accelerate or delay changes,  

but assuming the positive effect of the first two variables there is an impact on the organizational struc 

ture of the company. And from that moment we can talk about the real consequences in the scale and 

depth of the changes. One should also notice that all the described elements of the Cloud infrastruc 

ture are only tools. And as it happens to tools, everything depends on the skills and how they are  

used. Thanks to them we can climb to the top of business. Even the most clouded Cloud will not make 

our  enterprise achieve  the desired success if  we do  not  have appropriate  skills,  or  our  team and  

products are too weak.

Before the final analysis let us look at the example of the technology startup, which was announced 

earlier. TranslogiC operates on the market of mobile device applications. It is a young company, consist 

ing of a few people, not having a significant capital. The Private Cloud is out of the question. TranslogiC 

has access to the Public Cloud, but it is interested in its access to the tools and resources of the PaaS 

layer. It looks for an interesting offer on the market, and when such an offer is found, the company enjoys 

its access to the tools by means of which its new product can develop: a simultaneous voice translator  

for mobile devices. By dint of PaaS the company has access to the developer environment. The com

pany does not need to worry about the IT infrastructure, the developer tools, the test environment. All 

this, for a small fee is available in the Cloud. We can say that in this case the Cloud not only changes the 

organization, but creates and develops it. TranslogiC employees work remotely, they do not have their 

own office. Work drags over time, but TranslogiC does not generate fixed costs. Payments are depend

ent on the time and resources used in the Cloud. In this way, without time pressure TranslogiC creates a 

prototype of the translator. For the time being it is an alpha version of the application. By dint of Cloud 

environments, TranslogiC adds two other co-workers obtained on the PaaS platform. After numerous 

tests, the partners decide to make an application in the SaaS layer more available, but only to invited 

users. The product works and has positive opinions. To create a 'release' (commercial) version of the 

applications, TranslogiC must have substantial equity. Partners first look for available sources of funds, 

the type of association of business angels, venture capital firms. But no one is interested in giving of 

money at this stage of the product development. Finally, the partners decide to use a different financing 

path, which is crowd - funding. Instead of looking for a single investor with one million dollars, they decide 

to look for million investors with one dollar. They describe their own project in one of the sites involved in 

the crowd - funding - Kickstarter. After twenty-four hours from the announcement of its offer TranslogiC 

has already won already $ 3 million of the capital. The company can move to conquer the market.

Despite the rapid supply of funds for development, TranslogiC has acquired its capital quite carefully. The 

partners decide to continue working on the structure of a virtual organization. In the fact, the company is 

not dependent on a physical location. They have a global product, and should be present everywhere. 
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The omnipresence is possible from the web interface. They open up the market for its products broader 

and broader; they provide a beta version to anyone interested. Thanks to the part of its capital they buy a 

small firm having the function of speech recognition which is of great importance for the product. Now 

they can start preparing for the commercial version of the translator. They begin to interest mobile net

work operators in its product. However they are not particularly interested in the product that is not yet  

well known on the market. TranslogiC changes the strategy. It starts to work actively on social networking 

sites, offering the translator as a freemium option. Some functions are free, some available for a fee. At 

last  the Internet media notice the product,  and the echo of  digital  information spreads far and wide 

around the world. TranslogiC has become recognizable and now the same telecoms are interested in 

cooperation followed by the accelerated growth in TranslogiC.

It is a beautiful vision, is not it? Perhaps more often and often such cases will be able to see the light of  

day through the nomen omen Cloud. 

And since we discuss the subject of light, we might to refer here to the lenses through which one can see 

more and better. The metaphor of the lens allows to better understand the function of Clouds, in which all 

business processes are reflected in a transparent  and clear way.  Mike Pearl  can see the impact of  

Clouds  through  three  overlapping  lenses:  the  internal  business  operations,  innovation  around  new 

products and services, and the energetic expansion and the diversification of communication channels. 

Through the lens we can see the different changes in the structure of business organizations.
129

Cloud introduces the Lever of organizational, communication and cost changes in the company. Organiz

ations  can  lever  opportunities  by  improving  their  flexibility,  scalability  and  cost  management.  For 

example, instead of investing in their own IT infrastructure, for many organizations it will be more cost-ef

fective to use the variety of Cloud-based solutions, and spared resources will be spent on core business.  

The same phenomenon is with the concentration on the core business, instead of supporting activities.  

Although a long time ago the latter process was introduced and recommended by practitioners and theor

ists  of  management  under  the  name  of  re-engineering  and  different  varieties  of  the  outsourcing. 

However,  the Cloud revolutionizes the organizational  structure in such a way which has deeper and 

richer effects than all previous organizational and management methods. 

With the rapid development of Cloud, Web 2.0 and mobile technologies, organizations have the oppor

tunity to encourage wider and more diverse channels of communication and community in order to con

nect to a growing pool of internal and external stakeholders. Employees, supply chain partners, distribu

tion partners and end-users - turn to the extended Clouded organization. These digital interactions are 

based on Clouded backbone communication – at both technical and societal level. Companies should 

harmonize these multiple social and mobile interactions to a greater market expansion, both organiza

tional  and technological  one. The ability to interact with the organizational  environment  provides the 

entire spectrum of organizational opportunities.

The Mobile Cloud has a significant impact on changes in organizations. Businesses have already felt  

the benefits of the organizational dispersion, remote access to data and the ability of the information  

central control. Also employees expect to be able to work from anywhere, through the use of smart 

phones and access to enterprise and communication applications. Just look at the statistics. The num

ber of mobile subscribers worldwide amounted to 4.2 billion in 2008. Frost & Sullivan predicts that this  

number will increase to 6.8 billion in 2018, and nearly two-thirds of these devices will be connected to  

the Internet.
130

Smart  phones offer significant  benefits  to  organizations and their  users,  especially when companies 

implement them within the Lever of the unified communication. The boundary among mobile workers and 

the so-called 'stationary' employees is being blurred. There is no longer such a rigid division into workers 
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on the road and those sitting in the office as it was some time ago. Now, thanks to Cloud and mobile 

devices the whole organizational  structure is becoming more fluid and pulsating, changing its shape 

depending on needs. The only barrier to introduce major changes in organizations is just the mentality of  

managers and employees. In many cases, there is an opinion that if something has worked so far, it will  

act in the future. The financial crisis, which we have had since 2008, is the best opportunity to make 

changes. Unfortunately, it is not so obvious for everyone. 

Let us look, though, at the part of the possibilities of the Cloud influence on the organizational structure of 

the company. Firstly, Cloud flattens and reduces organizational structures. I call this process 'organiza

tion decrease'. Cloud can be treated as the optimal diet for the company. Cloud streamlines and acceler

ates the  metabolism of  the organization.  This  creates the  conditions  for  organizational  optimization, 

through which the company becomes more rapid, agile and flexible. In an organization there are simul

taneously two overlapping processes; the decrease in the organization, resulting in the focus on the core 

business. And at the same time there is the extension of the organization, but it is based on the expan

sion of the networking of the communication system, which like a neural network comprises a growing  

part of the market. A good example is here the neuron metaphor. Cloud creates a neural organization, in 

which nucleus (core) is the core business and dendrites are communication connections with other play

ers on the market such as customers, collaborators, partners. The ‘market sensitivity’ of the organization 

is dependent on quantity and quality of dendrites; that is, the ability to capture market signals (informa

tion) and to process them into useful analyses. Dendrites fulfill a dual role. On the one hand, they pick up 

signals from the market, on the other hand, they transmits signals from the organization. Cloud makes a 

neural organization functional; thanks to Cloud dendrites are efficient and organizational sensitivity is 

high. In turn, the axon can be a metaphor of the value chain, or the combination with other neural organ

izations.

▼ Figure: Neural Organizations.

Source: Own work.
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Thus, in the neural organization, 'expansibility' is the quantity and quality of dendrites including the mar

ket environment of the organization, and the decrease in the organization relates to the relief of the nuc

leus, which is the core business.

A well-functioning neural organization has not only better market sensitivity, but also faster information 

flows 'from' and 'to' the organization. Information is more accurate, noise information is limited, an update 

is 'on demand' and 'on time'. It can be said that the organization of neural 'communicates' in real time. 

This means that it does not despise, does not forget and does not lose information. There is no desyn

chronization effect of information.

Another element of changes in the neural organization resulting from the cloudiness is a modularization. 

This means that the organization has high rates of cooperation and capacity for structural adjustments to 

other market players. The modularization is the ability to achieve the competitive advantage through 

good and healthy connections with allies, or other neural organizations. The modularization is associated 

the 'plug in' feature (on). Whereas the modularization means the organizational adjustment to connec

tions, the 'plug in' structure informs about its readiness to engage in multi-dimensional and multi-direc

tional value and supply chains. 'Plug in' is a green light to the next connection in the enterprise value 

chain.

Fluid organizational structures are possible by dint of Cloud in the context of mobility of employees and 

devices. Cloud influences the activities scope of the organization through a single interface, available for 

the company and the market  environment.  Of  course,  one interface is  something conventional  with 

regard to the possibilities of using different interfaces for different (segmented) groups of customers and 

suppliers.  However,  for  many organizations, physical  location becomes a secondary element. Let us 

compare the case of the online and offline stationery shop. The offline shop is a traditional shop. The 

physical location of this store is crucial, decisive for sale. The shop should be located in the vicinity of 

schools, or in the neighborhood of offices and various companies. In the case of the online store, phys

ical location is not so important. Efforts accent shifts from the physical location to the logistics. This effi

cient logistics will determine the trade success. Service organizations involved in digital products (soft

ware, e-books, audiobooks, photos stocks, music, videos, etc.) have even more opportunities. In this 

case, the range of the company can be theoretically global. Cloud creates a new type of the enterprise 

based on the metaphor of the interface: the organization as an interface.

Once again it is worth emphasizing the impact of Clouds and mobile technologies on the decentralized 

business model of the organization. It is the key to any organizational and structural changes that move 

multi-aspect boundaries of enterprises. Mobility requires different emanations, such as data access, syn

chronization, unified communication. All changes that Cloud entails provoke reflection on the possibilities 

of creating a new form of the organization; especially where the automation of business processes and 

thus the repeatability and predictability of tasks are required and expected. I mean the metaphor of the 

‘organization as a drone’. In other words, it is about the 'unmanned' organization requiring a minimal 

human intervention. Such an organization is managed from the 'control panel’, as opposed to the tradi

tional type of ‘control and employees management. Perhaps the ‘enterprise as a drone’ will be one of the 

future models of the Cloud organizations, especially in the context of such solutions as self-investment 

programs on the capital markets.

ECONOMY OF COOPERATION

Why do we cooperate? Edward O. Wilson in his book "The Social Conquest of Earth" states that altruism 

is not the result of an individual choice, but choice group. Wilson argues that the tribe made up of many 

members, is more likely to sacrifice for victory than smaller tribes, with less tendency to cooperate. His 
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book draws on social  psychology,  archeology and evolutionary biology,  and analyzes  these species 

which have developed advanced forms of social life: bees, ants, termites and humans.

According to Wilson, people have become genetically conditioned to associate in groups. Anyone who 

has joined a group,  tends to  view their  group as superior  to competing groups.  Our groups:  tribes, 

groups, communities, nations compete with each other for dominance. Also, as individuals, we can also 

fight for survival and reproduction in groups.

Overall, selfish individuals can overcome altruistic person, but a group of co-workers overcomes a group 

of egoists. Wilson concludes that the human condition is largely a product of the tension between the two 

pulses. People experience a multi-level selection in this way: individualism versus group interests. Both 

modes operate in  the same person, but largely in opposition to each other.  The individual  selection 

shapes selfish instincts in every member of the group in relation to other members of the same group, 

but not to members of other groups.

Individual choices are responsible for what ethicists qualify as morally reprehensible behavior, and for the 

most part group choices fall into the category of ethical or good behavior. Together, these two determin

ants make up our personality of good and evil.

What are the implications for the management of today's organizations? It can be expected that the 

organizations that support the altruistic gene by the culture of cooperation will outweigh the organizations 

with the dominant gene of selfishness.
131

The economy of  Cooperation is  part  of  Cloud Economy and results  from many overlapping market 

factors. One factor is the diversity of organizational forms on the market, their defragmentation and mod

ularization. In the world of a monopoly or oligopoly one or more organizations can cover a large part of  

the market and to handle it. In the world of the fragmented, fractional market environment, organizations 

are like puzzles that must be properly matched to one another in multi-dimensional supply, value and 

support chains. The direction of optimization, which has been adopted by the market, requires a search 

for savings in every aspect of the organization. The same also concerns a structure which now needs to 

be light, efficient, focused on the core business. The removal of elements supporting the organization to 

outer space does not eliminate the need for assistance to the organization in its market functioning.  

There are changes in the organizational model, but not in an aim. 

Collaboration has become one of the key elements to increase efficiency. It has grown into a key factor in 

the capability of the proceeding on the market. It is in line with the trend changing etatism to various  

forms of collaboration with employees of  the organization, starting with remote work, through mobile 

work, virtual task teams, and ending with temporary work. There is also a growing migration from fixed 

contracts for short-term contracts or on the self-employment (own business), which in many cases is the 

most advantageous for both sides. More and more people become freelancers either by choice or by 

necessity. This trend will strengthen. Organizations no longer need so many permanent employees. Such 

as machines  and electricity  reduced employment  in  factories,  so now new information  technologies 

reduce and will reduce employment in organizations. One should get used to this fact and seek her/his 

chance and a business opportunity. 

Both leaner  organizations  and 'freed'  employees  are  doomed to many forms of  cooperation.  It  has 

already been decided by the market through the postulate of the concentration on creating solutions for 

customers. This trend has persisted for years, mutating, but it is still developing. We as customers are 

not interested in the single function of a product or service, but the complexity of the solutions. This 

determines the competitive pressure to create wider value chains and flexible supply chains. Organiza

tions learn how to create and deliver more personalized offers, in which the customer arranges for a solu
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tion herself/himself. This trend can be called the democratization of the market. A client came to be an  

entity. We decide about everything, to the extent which we can afford.

It is worth asking oneself if the organization needs a manager for the co-operation? In his article: "Do 

Organizations Need a Chief Collaboration Officer?"
132

 Jacob Morgan tries to find an answer to this ques

tion. According to Morgan, the answer will be affirmative, but not in every case, not in any organization. 

Prior to the implementation of cooperation, the manager would be responsible for the development of use 

cases, evaluation of suppliers, developing a strategy and action plan, risk assessment and team building. 

Once deployed, the manager for the co-operation would focus on the team integration, training programs, 

strategy development. The long-term role of this function would be to scale the program of supporting the 

culture of cooperation, continuous evaluation and team development, and integrating cooperation in the 

framework of an overall business strategy.

ECONOMY OF DISTRIBUTED RESOURCES

Another element of Clouds Economy is the Economy of Distributed Resources. From this perspective, 

everything is a resource: organizations, employees, innovations, technologies, solutions, collaboration, 

capital, etc. Each organization, intentionally or not, uses the Lever of resources to increase their compet

itive advantage on the market. In turn, the Lever of resources operates more efficiently if it has better 

resources, and they are better deployed to each other in time and space.

The problem is that in spite of excess resources, the market is not transparent. Therefore, it is easy to 

miss  unique,  valuable  resources  connected  with  business  opportunities.  The  second  issue  is  the 

change in the value of resources over time. In some cases, such as in the use of fixed assets, the re 

source value outdates over time. Whereas, in other types, an employee, who develops and specializes 

in his/her field, gains in value with time. One of the key methods of achieving the purpose by the or 

ganization is to find, complete, update the value of resources and their Lever in an efficient and ergo 

nomic way.

In the Cloud, the rotation of resources is even faster and more important due to the dynamic changes on 

the market, and the fluid value of resources. Let us take, for example the telephone company. Clients 

(including resource companies) rotate at the first level followed by employees and co-workers, at the third 

– an offer which must respond to market signals. A customer has more opportunities to choose, so if 

he/she should be our client, it requires more efforts than usual. There are more efforts than earlier, but 

less than in the case of acquiring a new customer. Hence, the pressure of organizations to maintain 

existing resources of the client. This, in turn, entails a number of actions at least maintaining and prefer

ably increasing customer satisfaction. On the one hand, we have a customer service, technical support, 

etc., on the other, offer extensions, higher bonuses for regular patrons, thirdly, involving clients in the pro

cess of the co-creation of solutions, or offer. This last item is not necessarily connected with the product 

design process, which is an offer. Customers enter the model of prosumption at the stage of composing 

an offer for themselves where it consists of many elements. If there is a service of the  telecommunica

tion provider, then under subscription, the operator offers us over a dozen or even tens of (if not more)  

different functions to choose. Some are payable, the other free. The operator collects data about our 

decisions and models, on the basis of broader trends, the offer in accordance with our preferences. We 

are a resource of which organizations must take care in particular.

Organizations compete for the best resources on the market. In the Cloud it is and it will be more visible,  

because of the greater and wider access to all organizations participating in the market game.
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▼ Figure: The Economy of Distributed Resources.

Source: Own work.

ECONOMY OF AUGMENTED REALITY

Economy of Augmented Reality has many planes, and references to the Cloud. One of its many emana

tions is fluid boundaries of the company and the possibilities of their expansions. Whether from the per

spective of cooperation, or the absorption of market signals, organizations move their boundaries further 

than ever before. The traditional companies with clearly defined boundaries can behave only in relict 

industries where market signals are not significant, and the number of suppliers and buyers is small. In 

industries that are characterized by high dynamics of changes, a customer rotation, high levels of com

petition and fragmentation of the organization, there boundaries plasticity is a desirable and necessary 

feature.  The permeability of  boundaries  means that  the signals  'from'  and 'to'  organizations are not 

interfered, and the organization is open to the market. The shifting of the boundaries is associated with 

cooperative dynamics and the ability to involve different groups of stakeholders in the perimeter of the  

organization. However, it should be noted that the organizations, in this case, have double boundaries. 

The first one concerns the circuit around the core business and basic functions protection, the second 

boundary deals  with  extensive collaboration  and cooperation with  the  market  environment.  The first 

boundary takes care of the tightness connected with data security, the latter one passes signals and the 

required resources of the market environment. Intelligent organizations are able to produce the strong 

gravitational field around which the market environment moves and orbits. The closer to the core organiz

ation it is, the greater gravity and the stronger relationships with it.

The second Emanation of the Economy of the Augmented Reality is a virtual space. However, this phe

nomenon does not concern only organization, but our lives in general. The world constantly expands by 

the virtual space, while creating and absorbing new elements and areas of our business and private 

activities. Organizations develop their space activities, but also an office space by the virtuality.  Not only 

that, over time, they replace the real, physical attribute in the form of the office space, shop, or ware

house (digital products) with the virtual space. Due to logistics and transport organization, including the 

machines to move (bikes, cars, trains, airplanes, ships) the physical, real world, has drastically shrunk 

(relatively, of course), and at the same time it has widened and expands by the virtual space. Cloud 

accelerates this process. It makes the rate of changes even more efficient and more justified. Also, our  
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private life has expanded by the virtual space: shopping, leisure activities, chatting, dating, blogging, 

commenting and more other things realized in the virtual space. It  is a new world to which we have 

access from any device connected to the Internet. Interestingly, we experience the loss of access to our 

virtual space more painfully than a temporary lack of access to any of the physical attributes of our life  

such as a house (in the case of travel, holidays), work, school, etc. Our private or business activity in the 

cyber space constantly generates new information, and this information is constantly expanding our vir

tual world.

Further elements of the augmented world were discussed earlier, albeit in a different context, but they 

are  still  valid.  I  mean the  extension  by co-operation  and  through merger,  acquisition,  affiliation  re

sources. It is also important from economic and business point of view the extension of products and 

markets. An expanded product has richer features; it can be as a result of the Cloud value chain. The 

extension of the product includes all the features added to its base function. This trend has persisted for  

years and the Cloud reinforces it even more, accelerates and enhances. An example? A car packed with 

electronics, WiFi, an auto-map, a system warning of traffic jams, radars, changes in weather conditions. 

Another example is a smart phone, in which the basic function associated with the initiation and recep

tion of voice has been expanded to send and receive texts, photos, videos, data transfer 'from' and 'to' 

Internet,  games,  video  calls,  GPS,  and  more  other  additional  features  and  applications.  Physical 

products (although not only) are becoming containers in which manufacturers pack more and more digit

al features.

The same thing happens to the markets. Their expansion is also associated with the Cloud and more 

specifically with the metaphor of the ‘organization as an interface’. The possibilities of the expansion of  

the ‘organization as an interface' are unlimited. The extension can affect the local, international and even 

global market. The paradox lies in the fact that the physical boundaries of the enterprise can decrease at  

the same time, as well as boundaries surrounding the primary activities of the organization. At the same 

time, the market environment and the boundaries of the organization are constantly expanding. We have 

to do with possibilities and tools which in good hands of the manager can be the accelerator of massive 

changes in the organization, leading to market success.

The last symptom of the Economy of the Augmented Reality is 'wearable devices' (a device to be worn  

such as a watch, glasses, etc.). A good example is the smart glasses (a prototype of the Google intelli 

gent glasses), which expands our visible reality by additional information to help us communicate with the 

environment. Intelligent glasses will enable us to see the real, informatively enriched reality, buildings 

with a historical and information description, the way to the nearest bus stop, or other destination, a pro

file of the person on a social network we talk about (face recognition), information about attractions in the 

area in which we are now. At the same time, relieved of clicking the phone keypad, we will be able to  

issue voice commands, and the result of these commands will be displayed before our eyes. Moreover, it  

is not the only device that will be soon in use. In this case  we have to do with the extension of reality by 

the number of supported devices, starting with PC, through the notebook, the netbook, the ultra-book, the 

tablet and ending with the 'wearable devices'. In fact, this smartphone is the first fully portable computer 

with which we deal. But this is only the beginning of a series of mobile devices 'to wear' in the coming  

decades, which will flood the market.

ECONOMY OF APPLICATIONS 

Forrester Research announced in 2011 the results of its research exposing seven technological trends 

that will have an impact on changes in the field of business applications: Software-as-a-Service (SaaS), 

mobile  technologies,  Business Process Management  (BPM),  usability,  Platform-as-a-Service (PaaS), 

social networking and flexible computing. The changes will particularly affect the ownership and value of  
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enterprise applications. If the development of applications is dependent on an enterprise, to whom will 

the right of  ownership belong? If  the application were created from the beginning on request of  the 

organization, the problem would be simple to solve. Ownership could be bought by the organization. But 

if the core application belongs to Clouds Providers and developed features are already an initiative of 

the organization, the situation gets complicated. Also, the value of such a modified application will vary 

over time. The closer it will oscillate around the core business of the organization and the more person

alized it will be, the greater value will be for the specific organization, and the less value will be on the  

external market. And vice versa. The more standardized application, the greater its range of application 

is.

Cloud changes the world of applications. Whereas in the era of the PC a number of applications was 

counted in the tens of thousands, as in the era of Clouds Economy the multiplier has increased to mil

lions. The accelerator of the market of application harvest is technologies and mobile devices. They gen

erate the largest number of applications for smartphones, tablets, or laptops.

In the article "Seven trends that shape the future of enterprise applications and ERP” Paul D. Hamerman 

describes seven trends which Cloud brings to the world of business applications
133

Trend First. Cloud Models change the economics of applications. Traditional methods of application 

updates have become too costly and difficult to implement. Therefore, customers have stopped buying 

new updates even for a few years. There is also the problem with the hardware, and system adaptation, 

which takes extra time and effort.  All it adds up to a smaller and slower rotation of the life cycle of inform

ation technology in business. Only the SaaS layer solves this problem. The update is easy, non-invasive, 

low cost, and it can be frequent. The product life cycle speeds up, and the modernization and develop

ment are an ongoing process.

Trend Second. Mobile technologies accelerate business processes. They accelerate and thus put 

pressure on suppliers to generate new and better solutions in the form of new applications. Speed, 

mobility, ease of work, regardless of location, and thus decentralized business models require a reor

ganization of business processes. The insane amount of data in circulation, which needs to be handled, 

cooperative and innovative pressure,  all  it  accumulates in small  portable devices,  the role of  which 

assumes the form of  the management  center of  communication and information for individuals and 

teams in companies.

Trend Third. The flexibility of business processes developed through the built-in tools for model

ing. The enterprise application configuration and process management were historically the domain of 

technical specialists within the IT, prioritizing and spoolers change requests from the business stakehold

ers. The end result was a low level of business agility, in which processes often adapted to software limit

ations. The package of tools, available in the Cloud, results in  flexibility and the ability of appropriate  

technological adjustments to business processes, and not vice versa. 

Trend Fourth. Application user experiences lever her/him to a higher level of uses.  The learning 

curve is increasing exponentially. The user who uses Cloud applications he/she quickly uses more and 

more things of the available functions in opposition to the 'boxed solutions', where the level of function 

using fluctuates around 30%. It is also associated with the ability to track user activity in the Cloud and 

improving  track  activity  and  functions,  modeling  solutions,  removing  unnecessary  options  by  the 

developer. For the user and the supplier the activity of one and the other is more transparent, under

standable and faster. Applications are like a Venetian mirror, where the user is standing on one side and 

the provider on the other. The user can see the changes and the supplier  analyzes the reasons for 

changes.
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Trend Fifth. The extensibility of functions improved through PaaS. Most of the 'boxed' and dedic

ated solutions were related to the requirements of the mass market service as opposed to the high costs  

of personalization solutions reducing the number of potential buyers. In both cases, it inhibited openness 

to buy updates, and the introduction of costly changes to the software business. Thanks to PaaS, applic

ations are systematically and continuously developed. Application development costs have decreased, 

such as the costs of testing. The developer environment has extended. Cloud applications are often 

updated and the personalization possibilities have disproportionately increased, with a significant reduc

tion in costs.

Trend  Sixth.  Platforms of  flexible  data  processing scale  transactions  and analyses.  Forrester 

defines an Elastic Application Platform (EAP) as an application platform which automates the elasticity of  

transactions,  services  and  data,  providing  high  availability  and  performance  by  means  of  elastic 

resources. EAP provides better performance and is more cost effective in use. However the benefits, in 

terms of business processes, focus on the possibility of insight and predictive analysis that comes from 

the processing of huge amounts of information instantly and on demand. This not only helps large organ

izations with effective managing large quantities of transactions and internal data, but it also helps many 

companies derive knowledge from vast amounts of data, absorbed from the market.

Trend Seventh. Collaboration comes to the application through the Web 2.0 door. Business has 

been interested in the strength of the social media developed on the basis of the concept of Web 2.0 for 

many years. But organizations use social networking tools in their operations rather in a sluggish way.  

Despite this, the trend is clear. The social tools imposed convention on cooperative organizations. Only 

time will tell how and to what extent companies will use these functions to its operational activities.

Cloud will generate an increasing amount of applications, not only for organizations, but also for indi

vidual users. Just look at the recent sales performance tablets and smartphones. The results are stun

ning and the trend will continue for many years to cover the whole range of mobile devices. One of the 

fastest growing markets for Cloud Computing is and will be the one with the shops of applications. A 

good example of a business that achieves success in this market is just the Apple Store. The ease to 

purchase, quick updates, new products, new functions, variable fashions, all it creates huge demand for 

newer and newer solutions. One can, without exaggeration, venture to say that the Cloud creates and 

develops the applications world. The Economy of the Application based on Cloud, embraces developer's 

environments working in the PaaS layer and applications sharing space, that is the SaaS layer.

The more digital devices, the broader their use, the greater number of applications we have on offer. The 

future? - development of information technology in cars, household appliances, and devices 'to wear' 

(wearable devices).

ECONOMY OF MUTATECHNOLOGIES 

Admittedly Cloud Computing is not technology. Nevertheless, this new concept of the business model 

has appeared in the technological environment and has a huge influence on the technology. Cloud accel

erates and supports the development of innovations, promotes the work based on cooperation, giving a 

boost to the development of new technologies. In the literature such terms as ‘converging technologies’ 

or ‘emerging technologies’ dominate. I suggest the term mutatechnologies, which is a combination of two 

words: ‘mutation’ and ‘technology’. I wanted to introduce the term which will reflect the impact, changes 

and ties of technology. The rigid distinction among different types of technology is very conventional. 

Increasingly, some technologies affect the other. There are node technologies which interact radiating to 

other areas of research and development, there are also technologies located on the 'techno-edge', of a 

niche nature. However, they all pulse, change, mutate. Mutant technologies are like viruses, spread to 
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new areas of business and life in the form of new products and solutions we use. Why is it so important 

in the context of Clouds, and what has it in common with Cloud? A Cloud is a carrier of technology. The 

Cloud environment accelerates processes of the technology mutation, creates and improves the time and 

space to the technology development. The context of Cloud Computing, it is the information context. In 

fact we talk about IT Cloud, the information based on Cloud and living off information. Let us not forget  

the test possibilities and benefits of the test Cloud environment (PaaS). 

Mutatechnologies grow by dint of Cloud, but the Cloud also benefits from mutatechnologies. This process 

is multi-track, bound, characterized by numerous asymmetrical feedbacks. Technologies mutate through 

close relationships with each other, interdisciplinary, combining in a single solution. But they also mutate 

under the influence of specific applications in specific products, or solutions. This is an ongoing process, 

continuous. Muatechnologies are the future of  the world development;  they give impetus to new re

search, breaking the existing boundaries and stereotypes. Only the strongest mutatechnologies have a 

chance of the survival, development and sometimes the creation of new separate technologies. 

Clouds Economy incorporates mutatechnologies as one of the most spectacular parts of the whole sys

tem. Mutatechnologies move the center of gravity from the two previous pillars of IT: hardware and soft

ware to brainware (awareness of the technology, the ability, willingness and terms of its use). One of the 

examples of mutatechnologies is the environment of emerging technologies under the codenamed of 

NBIC. It is the acronym identifying different technologies emerging from the common trunk of IT: Nano

technology, Biotechnology, Information Technology and Cognitive Science.

Mutatechnologies have enormous importance in the macro or global development, in the development 

of individual countries, but also at the micro level, i.e. at the level of individual organizations. Mutatech

nologies create technological levers to enable improvements in every area of the organization. They 

improve existing solutions and create new ones. Clouds Economy enables organizations to develop in 

the environment of  mutatechnologies, but assuming skillful  proceeding at the brainware level.  Cloud 

reduces the barriers to entry, the use of the environment of mutatechnologies, opens a faster diffusion, a 

technological diffraction. The scale and scope of the use of mutatechnologies depends on the skills and 

abilities of the organization as a whole system and on its employees and groups as elements of the sys

tem.

CLOUDS ECONOMY

Internet boom that took place in the 90-ies of the last century and the dotcom rush before a spectacular 

break of the speculative bubble heralded pink future for so-called Digital Economy. The Traditional Eco

nomy (bricks & mortar) was contrasted with the Digital Economy. Next there came the stock market crash 

caused by the break of  the speculative bubble associated with dotcoms and the market cooled web 

optimism for some time. Independence, strength and potential of the Digital Economy were questioned. 

The New Economy was no longer the light of the future, the Traditional Economy gained favor.

After several years dotcoms, however, began to rise from their knees, but only when a paradigm shifted 

from Web 1.0 to Web 2.0, where the value of Internet services depended on the activity of its users. 

Internet business gathered momentum and increasing sales of mobile devices only accelerated this pro

cess. As a result  of  the spectacular growth in new social  networking sites, the appearance of  much 

money around them, the Internet was back in grace, but in a new dimension. The Internet became the 

driving force of thousands of companies, organizations and employees; but no longer as a main area of 

the Digital Economy. There was not such a apparent division between Old and New Economy. Digital  

Reality kept spreading into more and more areas of the Old Economy. Such a process has continued up 

to now. I think the turning point will be a temporary financial crisis lasting since Anno Domini 2008. The 
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world after the crisis will be a new, different world. The crisis is a moment in reality, when all system defi 

ciencies, all shortcomings appear. Existing dogmas are falling; they ruthlessly collide with the logic of the 

new needs and new challenges. This is a time of the formation of the Clouds Economy.

Clouds Economy is the Multi-Economy. It means that this is neither a homogeneous, nor a static eco

nomy. There are a lot of economies in one world of Clouds, among others: the Economy of Cooperation,  

Economy of Distributed Resources, Economy of Augmented Reality, Economy of Applications and Eco

nomy of Mutatechnologies. This is not a closed list. Anyway, it is not about a terminology and a list of  

names, but it is about showing the diversity of the new world. Clouds Economy is an economy where dif

ferent economies, different paradigms clash. Cloud creates Lenticular Reality in which certain phenom

ena and trends are not only transparent, but very clear. This is a syndrome of our times. Just as the 

effect of 'halo' in the case of the spread of information in the social media. Lenticular Reality creates the 

world not only more transparent, but more chaotic, distorted in the reflection of various lenses. The ability 

of the correct interpretation of phenomena and trends which in the Lenticular Reality will often appear as 

contradictory, mutually exclusive, but coexisting, gains in importance. In addition, the Lenticular Reality is 

the world of the variable and unstable public attention, conveying its commitment from topic to topic,  

depending on the temporary interest.

Clouds Economy appropriates space, blurs the line between the virtual and the real reality, creating a 

single Cloud-based reality.  There are the  following characteristics  of  Clouds  Economy:  Acceleration, 

Change,  Diffusion  and  Diffraction.  A good  metaphor  for  Clouds  Economy  is  present  rapid  climate 

changes. Let us take for example, all phenomena, disasters and emergencies associated with the ele

ments of nature, such as typhoons, hurricanes, sudden temperature changes, etc. Let us translate it into 

the intensity and violence of the changes in the political and socioeconomic areas. In the first and in the 

second case we will not get rid of the violence of phenomena. Socioeconomic processes initiated in the 

last century still collide with the dynamic perspective of the twenty-first century, which is the prospect of 

Changes and Acceleration. This Acceleration demolishes, deforms, reorganizes the world, not in the dir

ection of new and solid forms, but towards liquid, variable and flexible forms. We have to become accus

tomed to the variability and instability of certain things. We need to recognize that a new paradigm, which 

is introduced by the Clouds Economy, is a Change. The Change is a constant factor, but also the Change 

is a desirable factor. The Change determines the development, even if it is paid with high costs of the 

implementation. People are distracted and confused, politicians do not find a recipe for the crisis, and 

many companies cannot find themselves in the era of Clouds. All it leads to the resonation of the world, 

to mixing influences of different overlapping political, socioeconomic, or technological phenomena. Some 

people see an opportunity in the Change and exploit, others see threat in the Change and seek stability 

in the old traditional structures. Unfortunately, there is no return to the twentieth century civilization. Our  

chance is to escape to the front.

IN SEARCH OF C.01 ENTERPRISE

What is it C.01 Enterprise? What attributes does it have? In what industries is it most common? How is it  

born and how does it develop? Before answering these questions, first I will determine the requirements 

of a new type of the enterprise. Firstly, the sine qua non condition is a flexible, high-performance Cloud 

Computing system ‘at hand’. Such a system responds to every need, on the request of the company. And 

now at this point we collide with the first, perhaps the most important paradox, in which the Cloud Com

puting system becomes enterprise. Because all in all, what is it a company? It is an organizational sys

tem with the bundle of objectives, in which one of the most important is a profit. So we can imagine a pro

gram which has attributes of the company and works for certain purposes, at a certain time, on certain 

markets. Science Fiction? Not necessarily, if we take into account the number of automated business 

processes and the trend to slim the organization staff down in favor of the automation based on ICT. In 
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the end, almost everything can be programmed. But, without going into details, let us move on in search 

of C.01.

The second element of the C.01 requirements is to balance between work individualism and cooperation 

at many levels: a team, between departments, within and outside the organization and among organiza

tions. C.01 must be characterized by the attribute of coopetition, which means simultaneous competition 

and cooperation. There are the following signs of individualism: independent work in the company or on 

the road (remote, mobile) based on the task methods under the control and supervision of the organiza

tion. I  have often mentioned the important factor cost determining the formation and development of 

Clouds. But, if we consider the aspect of cost savings and optimization of resources, why not refer to the 

time of the employee's work? Why such a view persists that tying the employee to the desk and the 

drudgery in the office for eight or more hours, regardless of the amount of real work will be more effective 

than remote, mobile and also task and project work? Yes, there are some jobs that require standby, sta

tionary operation, independent of the workload. However, the Cloud gives us the ability not only to control 

what the worker does in a time of work, but also gives the answer to the key question of the productivity  

and efficiency of individual employees, groups, and entire organizations. So we have another determin

ant, which is hiring part-time work, and for a specific task.

The third element is the flow of data and access to the data center. The data flow is associated in this  

case with the smooth control of information streams within the organization, and 'from' and 'to' the organ

ization. These movements must be as organized as it would be later possible to optimize a data analysis 

in an optimal way. Thus, the essence of the requirements is in the appropriate structuring of data. Non-

structured data is a problem with their analysis and stacking excess information baggage, with which it is 

unknown what to do later. Before IT copes with the problem of Big Data and unstructured data, it can  

take a long time yet and businesses must learn to effectively use the data that are currently in circulation. 

For accuracy, C.01 requirement is access, collection, compilation, an analysis and on this basis, appro

priate decision-making based not only on intra-organizational data (i.e., data from the company's busi

ness processes), but data from the business environment of the organization, for example social net

working sites.

The mentioned earlier data coordination center is connected with the data flow, but not in the traditional 

center, but in the forward-looking approach. The data center will coordinate the system which connects,  

monitors and manages all the data of the digital equipment organization and operations - everything from 

surveillance servers; computers, phones, vehicles fleets, security systems in buildings, etc. This is a 

huge universe of instrumented and connected devices of the new, widespread business infrastructure.

The fourth element of the requirements is data security. C.01 must learn to cope with different risks and 

threats connected with data security by deciding on the proper segmentation of the data, the different 

ways of their security, procedures and standards eliminating risks. C.01 is the type of information com

panies, which with a defective information structure exposed to attacks, information leaks, hacking the 

organization, is vulnerable to a continuous trackage, problems and also lack of business continuity.

The fifth requirement of C.01 is the adaptation of all technological and resource layers to flexible and fluid 

task performance on the market of variable expectations and preferences. This requirement includes all 

three areas of IT, such as hardware, software and brainware. C.01 has to be an organization equipped 

with a system of rapid response to market needs, transforming itself, capable of changes and flexible,  

scalable production and customer service.

The sixth requirement is the sensitivity of the organization, the ability to capture market signals. This abil

ity is connected to a multi-plug-on, computer system providing the collection of information from multiple 

sources at the same time. Thus, C.01 is a sensors enterprise based its work on the system of sensors,  
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switches, indicators, data recorders, analyzed in real time. The sensory aspect refers to both the com

pany's market sensitivity, but also the system efficiency. It is about a self-optimization of the organization 

in the downloading energy, power and the resources consumption.

Since we are already in the optimization, the close (seventh) C.01 requirement is to optimize organiza

tional efforts so as not to duplicate tasks, to adapt resources and efforts to purposes, to submit resources 

to the resource Lever in order to achieve better results at lower cost.

To meet the challenges, organizations need to think about data in a completely new way. All computers,  

servers and storage devices in the enterprise must be treated as one system. Such an approach is called 

'virtualization  services  of  data  transmission’.  Each employee  can  keep  asking  their  application  (the 

application that is running) about the current data (access and data analysis in real time). The data are  

processed in the background, without delay, the data update is carried out on a regular basis. This ease 

of use and security of the data integrity allow employees to obtain a specific value from the collection, 

storage and data analysis at optimum costs. The organization can take full advantage of analytical tools  

for forecasting, predictive modeling and business optimization.

Enterprises can, by analyzing trends, predicting future actions based on past results and observing the 

correlation among the different activities, precisely define and achieve its goals while minimizing risk and 

the optimal use of available resources. All this is possible by recording and analyzing large data streams 

absorbed in real-time.

An amazing array of accomplishments can occur in various industries through the use of advanced ana

lyses to detect data patterns in circulation. Banks can better detect and prevent frauds in credit card 

transactions, hospitals can have to access to the streams of vital signs of patients being both in hospital 

and also outside, and the city can manage traffic in a smooth way responding quickly to traffic conges

tions and accidents on roads. All these scenarios can be and are performed by automated IT systems 

and improvements in the collection and processing of large amounts of data collected every day.

The eighth requirement is to change the approach to the purchase of technology and new solutions. 

Especially in the SaaS layer, whose offer is also available in many stores with applications, including 

whole folders of applications according to different categories, references and dates of the appearance 

on the market. Organizations need to learn how to use this new way, both at the level of decision and 

implementation. The change in the approach is dictated by the rapid application lifecycle, the need for the 

continuous adaptation to the needs of the market (as an arsenal of applications to gain and maintain a 

competitive advantage), with easy access and purchase (virtual directories with applications) and a relat

ively low price (in reference to boxed' solutions and all the more, to dedicated). Wherein, organizations 

should focus on the purchase of specific solutions to improve efficiency for the whole system of the enter

prise, and not just for its components. The point is to skillfully select solutions, not applications per se. 

The application is just a box of tools. It depends on a recipient what a set of tools can be there fit. A pro

vider’s offer is only a set of proposed opportunities. Recipients must personally decide what an organiza

tion truly needs and what impact it will have on the development of the whole enterprise.

Changing the metaphor of the organization as a 'fortress' for the metaphor as a place of cooperation is 

the ninth requirement of C.01. The main reasons for changes in the approach to the cooperation of enter

prises are related to the optimization of operational activities (instead of doing everything at once, one 

should concentrate on core activities,  and other  functions should be shared among subcontractors), 

costs decrease and increase in the results of pro-innovative actions and also flexible, agile adapting to 

the requirements of the market (the ability to rapidly transform the organization, consisting of modular  

cooperating units).
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PROSUMPTION 2.0

It is not without significance for the model of the C.01 company is a process called prosumption, in other  

words, 'innovative consumption'. Prosumption means that the client is both the producer and the con

sumer of the product or service at the same time. This trend, which started in the 90's of last century in  

the Clouds Economy, has a chance of the expansive growth. Companies are increasingly providing the 

tools for so-called self-service, where customers themselves compose the solution (a product, service) 

consisted of the available modules. This phenomenon  occurs successfully on the Cloud market, but it is 

also increasingly being used by suppliers in other industries such as the telecoms, cable television oper

ators, health care, or financial institutions. It is easier to create an individual offer at the level of service 

which in large part depends on work rather than a physical product. So customers are encouraged to cre

ate their own solutions, thanks to which a user becomes participant in the innovative modeling of offers.  

For a company it is a no-cost opportunity to track trends and expectations of the market, expanding the 

offer and shifting the burden of creating a solution to the customer. It does not always work, because 

many customers prefer standard solutions, avoid independent thinking, and choose option to ‘take the 

line of least resistance’.

By developing 3D printing technology, prosumption also slowly moves to the world of physical products. I  

think the effect can be more interesting than on the services market, although even here there will be 

recipients of the standard and those who will try self-production. It is a very interesting solution for all 

types of designers and for all who will not only want to be prosumers, but also manufacturers. 3D printers 

will reduce the cost of the entry to the craft sector, where the main focus migrates from the manual skills 

and product development in the direction of designer skills. Someone who has a sense of art will be able 

to sell or share their designs with other users, for example, a new type of shoe, a design towel, a shirt, or  

a mug.

Why am I  quoting  here  topic  associated  with  prosumption?  Therefore,  the  trend  is  in  the  broader 

paradigm of the C.01 enterprise, which enters various distinct roles, among other things, as a provider, 

as a modular component of a larger organization in the chain of cooperation and as a producer of manu

facturer's tools just for prosumers. Prosumption 2.0 has a huge potential for development and is closely 

related to the Cloud market. Prosumption digitizes another product segment - physical products, incor

porating them into the information bloodstream, and powers the development of Clouds Economy.

ATTRIBUTES OF ENTERPRISE C.01

What is the enterprise C.01? This is a new type of enterprise created and run in the Cloud. This is one of 

the future business models, fast, dynamic with the smooth structure of organization. The features of the 

C.01 enterprise have already appeared in previous organizational models described in the literature, as a 

virtual enterprise, learning organization, knowledge organization, expanded organization, the organiza

tion without boundaries, and many others. However, in the case of C.01 it is about the Cloud environment 

in which the enterprise proceeds, uses Cloud resources and 'lives' thanks to the Cloud. While analyzing 

the attributes of the C.01 enterprise we will find items are are already used by organizations, but never 

before to such extent and on such a scale in a single model.

Starting with the boundaries as one of the key elements in determining the enterprise space, we can 

conclude that the boundaries are less important than in the traditional enterprise. In C.01 boundaries are  

fluid, variable, semipermeable. The high level of cooperation, modularization, need for agile and flexible 

structural changes causes the boundaries not to be rigid, they do not interfere with the market reception 

and adjustment features to cooperate with other modular organizations. Boundaries in C.01 are contrac
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tual and vary depending on the organizational context. They are stronger in the core business environ

ment, including patents, corporate symbols, sensitive data, financial data (but not always, some com

panies have financial transparency, such as the companies listed on the stock exchanges). C.01 bound

aries act as neurotransmitters of the market. The competitive advantage is not based here so much on 

internal resources, but on skills, competencies and abilities of cooperation. The competitive advantage is 

the sum of three key resources: brainware, software and hardware, which do not all have to be within 

the boundaries of C.01. A key resource is brainware, at the level of technology, and more importantly, at  

the level of business and organization. These abilities intermingle, creating an effective blend of pro-

development.

Can we therefore talk about the organization without a structure? Not really, C.01 is a specific type of the 

organization with no permanent structures, extending by dint of the neurotransmitter function of smooth 

boundaries. These so-called neurotransmitters can be scattered all over the world through a new operat

ing model, separating the operational functions of the location. I mean remote, mobile and virtual work.  

The C.01 enterprise becomes largely automated IT system, which is controlled by competent managers. 

Staff functions are taken over by the applications, including automated business processes, for example 

in the form of avatars to customer service. Collaborators become temporarily docking elements to C.01 in 

order to perform certain tasks. The C.01 enterprise runs smoothly on a specialized market, where organ

izations do not lug unnecessary tasks and resources, and focus on what brings them the most profit, and 

what they know best. The previous description of C.01 shows that it is a type of the enterprise, which is 

ideal to proceed on the service market, for example in the implementation of the production, marketing,  

logistics, support and the added value creation. Thus, the function to create products and services moves 

and isolates. It is pushed from C.01 in the direction of the client (prosumption) and outside the organiza

tion (research and development units).  The organization assumes the function of  the orchestra con

ductor, where each musician can be away from the conductor in space. They are ties with time coher

ence and involved in the appropriate place in the score. Thus, we are approaching the next metaphor of 

the organization as an ‘orchestra’.

Also Web 2.0 enters very much the structure of the C.01 enterprise at many levels:  communication, 

cooperative, data and information sharing, data extraction and assimilation and also at the level of social 

Business Intelligence. TheC.01 enterprise is an organization sensitive to market signal thanks to an open 

system of the ultra-sensitive connection and link with the market environment. Cloud just allows the form

ation of such connected (connect everything) organizations. Connections concern staff, other organiza

tions, facilities and also social networking sites. Especially the last point is interesting. The 'socialization' 

of the C.01 enterprise does not only rely on the purely 'social' nature, but the ability to absorb data from 

social networking business environment and the skillful conversion of the data in the prediction of reality 

and support in decision-making. The 'socialization' dimension of connections will work on markets with a 

high number and the rotation of customers.

Whereas the classical companies operate as fortresses, having structures and boundaries closed, want

ing to be anonymous, the C.01 company is in opposition to these phenomena. While proceeding in the 

Cloud, C.01 opens to other entities, opinions, criticism and a reference system. C.01 exhibits itself as a  

resource on the market for other organizations and must adapt to the public nature of the Cloud market. 

Here, anonymity is not included. Here transparent value is taken into account, although sometimes it cre

ates a temptation for image manipulation of this value.

The attribute of the smooth organizational structure of C.01 is dependent and directly proportional to the 

rate of ability to cooperate, cooperation capable of quick alliances, quick adjustment and docking in multi

dimensional supply and support value chains. Such as all business processes, product life cycles and 

innovation cycles accelerate in Cloud in the same way cooperativeness of the organization accelerates. 

In the Cloud, one of the most important values is 'time' as a resource, a response time to market needs 
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and time to adapt. What is important and significant for C.01, it is transparency of the efficiency of all  

resources of the organization thanks to the Cloud. This transparency will increase from the perspective of 

the enterprise market (the scale of enterprise efficiency, comparative options), and from the perspective 

of the organization's internal resources (the possibility of continuous monitoring and comparison of intra-

organizational resource efficiency with extra-organizational ones). A continuous monitoring system will 

show the true value of our work, productivity and resource efficiency.

Smooth cooperation, a Cloud collaboration chain are just some of the attributes of C.01. It is worth pay

ing attention to the spread of the Cloud cost model in C.01 price-list solutions. Not only Cloud resources,  

but also the non-Cloud will be available more widely in the pay-as-you-go formula. This model is more  

efficient (paradoxically) to both parties of the contract. For the recipient it is clear due to the control of  

expenditure, relatively lower fees and expenses corresponding to the actual use and the resources con

sumption. But, it is also for a supplier due to the real overview of the situation and the real tracking of its  

own resource efficiency. In the Clouds, Economy does not 'have' is the most important, but the 'access'. It 

will not be rewarding for everyone to have all the resources, just as not all organizations have to be the 

owner of all business processes related to their business. The crisis here is the best teacher. Organiza

tions learn more and better to use resources and count money. Cloud organizations can achieve mastery 

in this field.

The agility of the C.01 enterprise means the ability to adapt rapidly and a cost-effective response to 

changes in the business environment. According to McKinsey & Company, the benefits of the agility 

mean a faster revenue growth, a greater and more durable cost reduction, more effective risk and threats 

reputation management. Within a few years, many CEOs will talk about how the Cloud has helped them 

create a much stronger connection between the transformation of IT and business transformation.

In February 2011, 600 corporate decision - makers took part in the survey examining business perform

ance which was carried out for VMware ® by the independent market research agency AbsolutData.
134

 

The majority of the respondents (67%) represented companies employing more than 5000 employees, 

and 30% of the respondents from companies with more than 30,000 employees. Respondents from all 

over the world participated in the study: 37% from the USA, 27% from Europe and 36% from Asia. 

Respondents represented eighteen industries, and had positions related to company management (62%) 

and IT management (38%).

The results showed that according to more than 80% of the respondents agility is a factor which is  

medium-, or more than a medium- related with the improvement in corporate revenues, costs and risk 

profiles. 66% of the respondents identified business agility as a priority.

Extremely efficient companies outperform other organizations in all dimensions of business agility. Espe

cially in identifying trends and customer demand, in the introduction of new products and functionality,  

executive programs management and scaling resources depending on needs.

CEOs of companies with flexible business functions and IT agree that the infrastructure and technology 

are the main drivers of enterprise agility. Studies have shown that companies that have implemented the 

agility on the scale of the whole enterprise in Cloud, has become more market 'sensitive' and flexible.

Almost two-thirds (65%) of the respondents believe that Cloud Computing plays a key role in increasing 

the efficiency of  IT. Nearly three quarters (72%) of  the respondents,  who have already implemented 

Cloud in the whole enterprise, believe that the Cloud plays a key role in the IT agility. The majority of the 

respondents (65%) agree that CC can help their organizations with the provision of flexible architecture 

to support the changes.
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The answers obtained during the research indicate that companies that hesitate to enter the Clouds 

because of the perceived threats can suffer losses in competition with companies - competitors which 

have already entered the Clouds. Looking ahead, a number of future business leaders will be determined 

by how they will apply Cloud.

UPDATE OF COMPETITIVE ADVANTAGE

One of the characteristic and the more spectacular aspects of the C.01 company is the update of its com

petitive advantage in the same way as the software update. It is for a simple reason stemming from the  

technological-information nature of the C.01 system. The C.01 enterprise is an organization subject to 

the similar rights which take place on the application market. So, do Clouds Providers become 'enter

prises' suppliers? In a sense, yes they do. It can be in a tool and infrastructure sense. However, an entre

preneur model the architecture of the organization on his/her own. He/she can get such functions of the 

'application' company as are needed to perform tasks, burdens, and he/she can afford. An Application 

enterprise is a scalable enterprise. It means that its functions and resources change their scope and 

volume  along  with  the  growth  and  needs  of  the  organization.  The  Application  enterprise  becomes 

'stretchable' and 'plastic'. It can be handled by a smaller number of employees by their authorizations, 

independent of the location. And it can support a scalable number of customers in accordance with their 

precise segmentation.

In the Clouds Economy, the organization must constantly 'update'. Clouds are application environment 

based on streaming updates. Applications are a major and essential tool for everything. Therefore, the 

competitive advantage shifts towards fast updating and implementation of new functions and solutions. 

The learning curve is increasing, but also triggers the need for permanent staff learning. The update is  

not uncritical acceptance of all the news, but it's very thoughtful move on the part of managers, in the dir

ection of the endless improvement in the C.01enterprise.

The proper update of C.01 gives a guarantee to maintain adequate competitive advantage and value. 

This does not mean a mindless 'arms race', because it is not about a number of applications and tools of  

which 9/10 would be unused. Update costs will not be significant. What matters above all, it is the ability 

to use available resources. Thus we come again to the conclusion that it is brainware which a key critical  

feature in market success and Cloud plays the function of the amplifier of human skills and intelligence.

BREED THE ENTERPRISE

Cloud is the perfect place for startups, especially technological related to IT, but not only. Cloud has cre

ated favorable conditions for the emergence and development of new companies through no-cost and / 

or cheap access to business tools. Going one step further, Cloud creates the environment of 'breeding' 

companies. Breeding companies will assume two dimensions. The first one is the production of organiza

tional systems, such as the one described in the section on the C.01 enterprise. I mean the production  

and availability of full applications to manage the entire enterprise. This trend is already included in the 

ERP formula, unfortunately in a very truncated version in Cloud. However, in the future, applications to 

C.01 management will be as effective as drones:135 agile, efficient, modular, reaching a target quickly and 

accurately and their service will be remote and team.

The second dimension of 'breeding' companies will take place in the PaaS layer next to Clouds Pro

viders, but also next to corporations. An example of such a breeding structure is Nokia, which has cre

ated the developer environment for its products. Besides, there will be more such examples. It is a much  

cheaper way of organizing new business ventures, products and solutions (and thus control of the mar
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ket) rather than loading its own organization with all it, which should focus on the core business. It is also  

a more cost-efficient method than acquisitions and purchases of entire companies along with their innov

ations.

Breeding companies will be one of the major and characteristic trends of Clouds market for the next sev

eral, perhaps dozens of years. During this time, this trend will assume a massive and permanent nature. 

Also it will spread to other areas of the business, due to its cost and organizational efficiency for both cor

porations and an increasing number of employees to hire. Perhaps this trend will be so entrenched that it 

will be an applicable standard on the whole market.

Thus, it will change the role of corporations becoming the ports to which smaller entities and co-workers 

will dock. Such airstrips are PaaS platform, but also other places of the availability of tools work, or an 

entire enterprise infrastructure.

In some way, some structures already play a similar role,  in addition to PaaS platforms, also open  

source systems. In 2011, there appeared more than 10,000 new open source projects (many of them 

deal with the application development). The open source is an example of the environment that reduces 

the traditional barriers to the entry to the market; it shortens a product life cycle, cutting down drastically  

the work cost on innovative solutions. The developers are polyglots IT (the knowledge of various pro

gramming languages) that use their skills on various community and open sources platforms and. In 

general, the market migrates from independent software vendors and enterprises to developers com

munities. Such a formula gives advantages to developers because it engages them in various projects, 

giving them the choice of the development and interest path, without the disadvantages of corporate 

bonds. It also provides the ability to create and develop developer companies by dint of cheaper, more  

convenient and accessible tools and the infrastructure of software development. For infrastructure pro

viders (Clouds Providers or corporations) developer communities mean greater efficiency of the owned 

IT infrastructure and control of this part of the SaaS market, where developers make their applications 

available.

Companies 'breeds'  give also benefits to startups and SMEs due to cost savings, remote access to 

resources, charges for actual consumption of resources, access to the latest technologies, but also level 

the playing field at the start of new businesses. It is not about business egalitarianism, but a truly compet

itive environment, which is characterized by greater pressure on innovation, creativity and technological 

development. A 'breed' place means equal opportunities in access to resources and more opportunities 

to create new and unique solutions. It is also the possibility of the rapid, international and global growth  

and the greater prospect of access to capital. Let us take for example the spectacularly rapid capitaliza

tion of companies such as Instagram, or Groupon. Although both firms were not created in a strictly 

'breed' environment strictly, but they come from the same Clouds environment which supports and accel

erates 'breed'. Another source of high-speed access to capital for SMEs is crowdfunding sites such as 

Kickstarter, Fundable, Loudsauce or Microryza.

WAYS TO USE CLOUD BY SMES

Links with the Cloud are not always tantamount to the total revolution of the entire organization. The 

effects of cloudiness do not result only from the fact of migration to the Cloud, but from the ability to use  

and manage Cloud-based organization. For many years organizations and freelancers have been using 

Cloud solutions to support their non-Cloud business processes. Above all, they use applications (SaaS) 

supporting communication, backup and data storage, data sharing, social CRM, and project manage

ment to a lesser extent.
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Communication is the most obvious and most common element in the Clouds, both in companies and by 

individual  users. Firstly,  an email  to which we have access from the most popular providers: Gmail,  

Mail.ru, India.Com Email, Outlook Mail / Hotmail, Yahoo! Mail, Zoho. Secondly, IM (instant messaging cli

ent), such as Skype, FaceTime (Apple), Google Talk, Windows Live Messenger and Yahoo! Messenger. 

Both tools are quite commonly used by SMEs. It is difficult to imagine a functioning company that does 

not use emails or instant messaging. But communication is the tip of the Cloud iceberg. If we consider 

the communication system of companies, then their extended range also includes all the features and 

options of the publication and distribution of information, such as the corporate website, corporate blogs, 

newsletters, e-zines, RSS feeds, fan sites on social networking sites and microblogs. Besides, this num

ber of  different tools and communication solutions should not be something amazing if  we take into 

account the digital nature of the communication based increasingly on mobile devices.

Another Cloud field of tools quite successfully operated by SMEs is the backup and data storage. Cloud 

Computing  backup relieves  of  buying  and maintaining  one’s  own  infrastructure  to  create  and  store 

backups. The Cloud is much cheaper and more convenient in use. We do not have to remember to make 

a copy; the system will do it for us, in the background, without charging digital devices on which we work. 

Access to the backup and the data we have from anywhere, from any computing device connected to the 

Internet.  Access can be shared, fast  and secure. Secure for  SMEs and individual  users.  As I  have 

already mentioned, corporations have different requirements in this regard, but also different solutions to 

this problem. There are the following examples of the providers of the Cloud backup and data storage: 

ASUS WebStorage, Dropbox, Box, Dell  Datasafe, Google Drive, SugarSync (Salesforce) or SkyDrive 

(Microsoft).

Data storage is also related to the data sharing. This feature is quite common, actually it is a standard in 

many solutions offered by Clouds Providers and located in specific applications. Data sharing is one of  

the standard and the key elements of Web 2.0 and has penetrated from the consumer into the business 

market in a quite effective way. The sharing function does not apply to the data stored on the Cloud  

drives, but it also relates to the information sharing on social networking sites, in corporate intranets, with 

the particular emphasis on shared documents, tasks, and other content essential in the performance of 

the projects based on cooperation. 

Whereas Cloud ERP has its Cloud day, Cloud CRM is already a quite common solution used by SMEs. 

That is a pretty standard tool of customer relationship management which is an element of many experi

ments, innovations, modifications, alterations and improvements. Many companies compete on the CRM 

market, so it must manifest itself in the diversity of offers and solutions for clients. Social CRM applica

tions are more and more used, which is the model based on the intake of customer information from 

social networking sites. The undisputed leader on this market is SugarCRM. Other solutions of this type 

are: Address Two, Dynamics CRM, Sage CRM, Zoho CRM, Workbooks.com or TeamWox.

The last Cloud tool, which I wanted to mention, is Project Management applications. They are not as 

widely used as tools described above, however, they are worth noticing due to their potential for develop

ment and cooperative nature. Such as in the case of CRM, also PMs (Project Management) are changed 

significantly and increasingly using solutions from the Web 2.0. Therefore, there are quite a lot new types 

of PMs from so-called line of Social Project Management (SPM), included in a broader set of tools known 

as Social Business Technology Tools. Social PM facilitates work, but above all, cooperation. It is a tool  

coordinating the work team to track project  and tasks progress of  individual  members of  the project  

groups. SPM allows us to effectively manage even the most complex projects with complex tasks and the 

work of  many employees and groups working in a  distributed environment  (remote,  mobile,  virtual). 

There can be the following examples of such solutions include: Socialtext, Jivesoftware, Bantam Live, 

Centraldesktop and ProWorkflow.
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CLOUDS UTOPIA

In December 2010 the Office of Management and Budget (USA) announced that the government intro

duced a policy:  ‘priority for Cloud’,  which means that government agencies must first include a specific 

type of Cloud Computing in their projects. If the agencies did not decide on the migration to Clouds, they 

will have to justify their decision. 

Let us imagine what public administration can look like in Cloud with the use of the example of a fictional 

character. Our heroine, let’s call her Joan, wants to register a company. Therefore, she logs into the sys

tem of the public administration in Cloud and guided by an avatar she completes various formalities con

nected with the registration of the company. She fills in an application, and by giving her personal details 

and the number of her identity card she makes the system fill in her data on its own. In the case of having 

to choose more than one option, the avatar asks Joan for a decision. After a few minutes the company is 

registered. Without any trip to the office, without any queue, without wasting time. Though a lot of institu

tions, after the tightening of security standards (economic crimes), have reduced the possibility of settling 

some procedures on-line, there is still big pressure to relieve customers of direct contacts with a clerk.  

In many cases customers settle some routine matters in offices. Sometimes it would be nice to imagine  

the army of avatars supporting citizens at any time of the day or night instead of the elaborate bureau

cratic structure. For many customers their presence in an office is tantamount to taking a day off from 

work with no guarantee of the efficient and effective settling a matter. We waste our time and justify the  

existence of the greater number of regular posts and clerical positions than it is really needed. Customer 

service in offices is the same as customer service in the private sector. However, in the case of the latter 

by  looking  for  savings  we  automate  procedures  and  improve  organizational  effectiveness  of  work. 

Whereas, in the case of public administrative structures a way to solve the problem is often a greater 

number of clerks. The sanative process of the administration is often restrained by clerical inertia or the 

lack of political will of the government.

That is why, Joan instead of settling her matters in Cloud is certain to go to offices on and on for some 

time. Let’s imagine this whole clerical structure issuing various kinds of documents, permits, administrat

ive decisions. Let’s imagine that different offices deal with different aspects concerning the same matter. 

A centralized database in Cloud, from which one could download and complement documents concern

ing a given matter would immensely influence acceleration and simplification of administrative processes. 

It can be also the effect of the designed organization which is, in a greater way, concentrated on the real

ization of procedures than solving problems.  If procedures were pushed to Cloud and automated, pro

grammed to remote self-service by customers, then there would be significant relieving a system. Reliev

ing of work, time, incorrectly and ineffectively divided efforts. 

One can raise a question about the meaning of the migration of the public administration to Cloud. As 

thanks to the present state a government can give sinecures, increase a number of workplaces, maintain 

the army of loyal voters. One can do so, and for a long time many a government will surely take advant

age of the privilege of the victorious group according to the rule: ‘divide et impera’. Nevertheless, in the 

era of (as I hope) greater consciousness of society, in the era of the crisis and the search for savings 

everywhere, Cloud is a good panacea for a slimming treatment for the public administration covered with 

the excessive fat of etatism. We save everything, we talk about decreasing natural resources, about sav

ings in companies, about rationalization of expenditures. The problem is that those who are responsible 

for the financial and administrative system still fail an exam in efficiency of such an organization as public 

administration. The crisis did not arise because half of all the employees quitted their work on the same 

day and retired. It is not as a result of the crisis that we suddenly stopped shopping and spending money 

on more or less redundant products and services. The problem consists in the ineffective and outdated 
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system, which is not flexible and smooth enough. The organizational structure of the state administration 

is not prepared for Accelerations and Changes. Expectations of citizens are unambiguous. Greater trans

parency of procedures, better control over expenditures, fast and competent service on time, on demand. 

Cloud is surely no cure for all evil, but undoubtedly it is one of the key elements of the modernization pro

cess and the public administration rationalization.  

What is the problem? In fact, the problem is that we persistently maintain the present state. Firstly, unem

ployment is decreasing thanks to the administration pumped with permanent jobs, secondly, slimming 

down administrative structures would threaten with failure in the next election, thirdly, it is better to post 

pone unpopular decisions and to shift them onto another ruling team. Moreover, the resistance of matter 

also takes place in offices. Firstly, with regard to the battle for maintaining the present state, that is a post 

which a clerk has already taken, secondly – because of the reluctance to changes. Cloud would require 

reorganization, repeatedly changing roles, changes in procedures, learning, adjustment. Each change 

arouses resistance, but the administrative resistance to change is sometimes concrete.

 

Can public administration profit  from the Cloud? Despite all  that resistance, YES thrice!  Bridges and 

Cloud leverages are unambiguously profitable. The reduction in operational costs will increase the pool 

of available financial resources for basic administrative operations. Savings are based on work efficiency, 

and this, in turn, is connected with Cloud environment and its emanations in the form of: brainware, soft

ware and hardware. Greater concentration on solving problems instead of handling procedures would 

involve  clerks  in  work,  quality  improvement  and public  administration  capacity  in  a  greater  degree. 

Instead of the carrying out of boring and repeatable procedures, clerk’s tasks would evolve to higher 

level. It would be connected not only with greater responsibility, but also with greater satisfaction, the 

increase in a development opportunity and competence, and hence remuneration

The whole system would become more effective. The rationalization and the increase in the IT environ

ment efficiency would translate into greater organizational efficiency, and this would result in greater work 

productivity. One should regard the reduction in full-time jobs not as a trauma, but as a chance .  Many 

clerks work with no inspiration, nor vocation, treating their own workplace as a comfortable, effortless and 

safe alternative to a job in the private sector. The reorganization would give a chance to leave only the  

most committed, competent employees who would guarantee the development of the system. Such a 

chance is mainly for those who want and feel the vocation to clerical jobs, having potential for develop

ment. Without the appropriate involvement of the clerks included in the clouding process of the public ad

ministration, the whole project is doomed to fail. Changes in the migration to Clouds should be connected 

with real and concrete occasions for leaders who will be able to pull the whole project in the correct direc

tion.  

The significant increase in enterprises migrating to Clouds is not translatable into the same tendency in  

the public sector.  However, recent studies by Forbes Insights in collaboration with KPMG International 

note that the public sector is becoming increasingly open to Cloud. The same studies show that Australia, 

Italy and Denmark are leaders on the road to the clouding of the public administration.136

According to a survey published in December 2010 by 1105 Government Information Group137, the reduc

tion in costs, fast access to a database and applications as well as the simplification of the informatics 

infrastructure and management are three main reasons for which federal agencies migrate to Clouds.138 

Similar conclusions are also included in studies on attitudes and approach to Cloud Computing among 

organizations of the public sector in Europe, Asia and Europe. Findings show not only the difference in 

involvement in favor of the deployment and the development of the Cloud environment, but also distinct 

differences in perceiving chances and opportunities in the Cloud development, between the public and 

the private sector.
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▼ Figure: Differences in the Approach to the Migration to Clouds Among Organizations of the 

Public and Private Sector.

Source:  Adoption,  Approaches  &  Attitudes.  The  Future  of  Cloud  Computing  in  the  Public  and  Private  Sectors.  A Global  Cloud  

Computing Study. Sponsored by AMD. June 2011.
139

As it is very clear from the above figure, the private sector exceeds the public sector by 100% in making 

use of Clouds. It sounds comforting that 36% of the surveyed entities of public organizations consider the 

possibility of clouding. 

The move to Clouds can give a lot of advantages, but one type of clouds does not suit everyone. You can 

choose a type of Cloud, allowing for boundary parameters of business, administrative and organizational 

processes which are to be covered with clouding. The most often type of the Cloud environment to be 

considered by a government is still the Private Cloud. 

In general, federal agencies and departments decide on Private Clouds due to the high level of security 

sensitive data or with regard to the data of strategic importance connected with state security. Private 

Clouds are organized on their own dedicated hardware, services and infrastructure are kept in the private 

network. Such security increases reliability, efficiency and full service of the system.

▼ Figure:  The Prognosis of  the Deploying Specific  Types of Clouds by Organizations of  the 

Public and Private Sector Which Have Decided to Migrate to Clouds.

Source:  Adoption,  Approaches  &  Attitudes.  The  Future  of  Cloud  Computing  in  the  Public  and  Private  Sectors.  A Global  Cloud  

Computing Study. Sponsored by AMD. June 2011.140

Depending on tasks, needs and resources, units of public administration can deploy various Cloud solu

tions in the form of different types of Clouds. For instance, Public Cloud is and will be deployed there,  

where public opinion and enterprises have access to data. As an example there can be projects or pro
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grams involving local community in participation and expressing its own opinion when it comes to plans 

and projects concerning their area. In turn, Private Cloud is exclusively applied by a concrete department 

or an agency, and it can be administered by an agency or a third unit. Such a type of the Cloud will work 

there, where data security requirements are tightened. Community Cloud is shared among several de

partments or entities, which have common goals, similar security requirements, privacy policy and sys

tem compatibility. 

The most popular and useful solution for public administration entities is an offer located in the SaaS lay

er. Those are mostly applications including functions of project collaboration, and hence: work efficiency 

management,  costs,  documents,  content,  etc.  For example the Experience Center of  the USA Army 

moved to Cloud with the aim of recruitment management and searching for potential recruits. The project 

of this application will enable to reduce costs from 83 mln $ to 8 mln $, and it will increase efficiency by  

33%. In turn, the Federal Department of Labor replaced an old, box matter management system with the 

SaaS system, which lets users monitor the activity of the unemployed looking for work on demand, from 

anywhere.

▼ Figure: % of  the Respondents of  Public Administration,  Indicating Interest  in CC Services 

According to Layers.

Source: 1105 Government Information Group and Beacon Technology Partners. December 2010.
141

▼ Figure: The Level of Interest and Deployment of Applications from the SaaS Layer in Public.

Source: 1105 Government Information Group and Beacon Technology Partners. December 2010.142
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There are a lot of examples of  deployments and migrations of  public administration organizations to 

Cloud. Below I have placed examples of the deployment from various markets. 

Allied Command Operations NATO: collaboration with IBM based on the application of Private Cloud 

with the aim of information compatibility among 28 member states, including:  testing and creating net

work solutions for command projects, control, intelligence, reconnoitering and reconnaissance.

• US. Customs Patrol and Border Protection (USA): the deployment of the team work software and 

the e-mail in Private Cloud, located in one of the data centers of  the Department of Homeland and  

Internal Security. 

• DISA (US Department of  Defense)143:  elaborates applications in  Cloud for military use, such as: 

Forge. Mil, GCDS and RACE.

• ‘Kasumigaseki Cloud’ (Japan): at national level it develops and enables collaboration between various 

ministries. At local level‘Jichitai Cloud’ creates and insures interoperability among local government units.

• National Laboratory Los Alamos (USA): the deployment of Private Cloud with HP technology, which 

lets scientists use servers on demand.

• NBC (National Business Center) the deployment of six Cloud applications available for commercial 

use: NBCGrid (IaaS), NBCFiles (Cloud Storage),  NBCStage (PaaS), NBC Hybrid Cloud, NBCApps 

(SaaS Marketplace), & NBCAuth.

• Department of Treasury (USA):  the transfer of  the website  Treasury.gov  to Public Cloud  Amazon 

EC2. The site is connected with the social media, such as: Facebook, YouTube and Twitter. 

• Department of Agriculture (USA) taking advantage of Public Cloud Amazon in support of searching 

for vendors accepting Supplemental Nutrition Assistance Program.

• National Laboratories (Departament of Energy USA): using Cloud in scientific data processing and 

increasing the bandwidth.  

• NASA (Nebula project,  USA):  the  open-source  Cloud  Computing project  and  the  service,  which 

provides infrastructure on demand to NASA scientists to share big, complex data sets with external 

partners and society. 

• Data.gov (USA): the initiative of ‘open government’ – from the Executive Office of the President of the 

USA, which via Cloud provides easy access to public data sets generated by federal agencies. 

• Defense Information Systems Agency (USA):  Cloud enables to buy basic computer environment 

and its use on demand.

• Colorado state (USA): the deployed plan includes a very safe Private Cloud, business data systems; 

a virtual Private Cloud for archival storage and data recovery; and also Public Cloud for e-mails and 

office, Internet applications

• Cloud Computing Center in Wuxi (China):  the deployment carried out by IBM with the aim of sup

porting the local innovations of software and promoting economic growth. 

• Michigan state (USA):  a plan to provide Cloud services via the hybrid model to its agencies, towns,  

districts and schools. 

The most advanced in the migration to Clouds are public administration units in USA, Australia, Canada, 

South Korea. In Europe the most advanced in the deployment of the Cloud in the public sector is the UK. 

The public  administration  of  the UK has already reduced expenses  on government  IT by 16  billion 

pounds. It is a very promising market for Cloud providers, that is why it is not strange that we have to do  

with intense effort to elaborate the most optimal offer for governments.  

Google Apps for Government meeting requirements of the American government certificate FISMA (Federal 

Information Security Management Act) is one of the offers. About 100 American federal agencies use APG. 

The annual cost of Google Apps for Government for one user amounts to 50$. The package includes the 

following applications: Gmail, Google Calendar, Docs, Sites, Video, Groups and Postini. Another provider is 

Microsoft,  which  offers:  Microsoft  Business  Productivity  Online  Suite,  Microsoft  Exchange Online  and 

Microsoft SharePoint Online.
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In the coming years, the federal market of IT in USA will be propeller by two main forces: cost pressure 

resulted from cuts in federal budgets (without the loss of system productivity) and by the pressure con

nected with the deployment of new technologies. The Obama’ administration began the restructuring the 

whole federal organization IT, basing on the rule:  ‘to rent,  not to buy’ and solutions of the open source 

type.

▼ Figure: The Prognosis of the Value of the Federal Market IT (USA) (USA) in 2013-2018.

Virtualization

Unified Communications

SOA

Smart Grid

Open Source

U.S. Federal IT Market
$ 518 Bilion over

2013-2018
CAGR 3%

Business Intelligence/Data Mining

Cloud Computing

eDiscovery

GIS i Geospatial

Health IT

Non-relational Databases

Source: Own work, based on: U.S. Federal IT Market Forecast 2013-2018.
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The value of the IT cumulative market in USA is estimated to amount to 518 billion $ in 2013-2018. Dur 

ing this period the IT federal market (USA) will increase at 3% level CAGR.145 Such technological seg

ments as  Business Intelligence, Cloud Computing, eDiscovery, GIS  and geospatial management sys

tems  of  non-relational  databases,  Smart  Grid,  SOA,  Unified  Communications and  virtualization  will 

achieve a double-digit growth in 2013 - 2018. The total, annual value of the federal IT market in USA will 

exceed 93 billion $ in 2018. 

The clouding policy of the public administration has a lot of effects, both intra-organizational, connected 

with citizen service, and also it  has an impact on the growth in GD. In fact, from both sides. Firstly,  

administration can thanks to Cloud decrease expenses in a significant wayI, and hence it will gain better 

organizational- resource effect with a lower budget on IT. Secondly, making purchases of CC services, 

the administration contributes to the Cloud growth in the IT sector, supporting its development and thus 

increasing tax revenues in a real way. The additional bonus of the Cloud purchase model is the fact of 

the continuous use of the latest solutions and technologies in the option of  resources’ rent instead of  

their purchase. The public administration is also the element of the whole structure of the country com

petitiveness. The speed and administrative efficiency connected with the service of people, economic 

entities, education, health care service, as well as regulations and adapting the law, etc. streamlines the 

whole public-market mechanism. In fact, public administration is the biggest national corporation and the 

efficiency of organizations and institutions functioning in the territory of the state is dependent on its effic

acy. 

In the world there are occurring more and more initiatives, projects and research programs analyzing the 

possibilities and results of the deployment of Clouds to public administration. Various countries are at the 

different stage of the adapting Cloud Economy. The government of Great Britain can boast a very inter

esting initiative; in February 2012 it enabled access to CloudStore (http://gcloud.civilservice.gov.uk/cloud

store), where government agencies can purchase 1700 applications, provided by 250 Cloud Suppliers. 

The shop helps the government change fundamentally a way of the IT supply by moving the accent from 

long-term agreements from main suppliers on short-term contracts from smaller suppliers. The govern

ment plans that half of all new expenditure on IT will have been intended for Cloud services by 2015. 

However, there are doubts that in the near future units of the public administration will not make use of 

the new offer due to obligations resulting from the performance of present, long-term agreements with IT 

suppliers.
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Another idea which sometimes appears in the aspect of the public administration migration to Cloud is 

the creation of the common Cloud for a few countries. Of course, it is not about common sharing the 

data,  though it  would  be very advisable  at  some levels  (statistical  offices,  border  traffic  data,  trade 

exchange data, police collaboration, etc.) It is about creating the IaaS infrastructure commonly shared, 

thanks to which operating costs would be significantly lower. It would give immense opportunities of col

laboration, tool development, but it would require more level of trust and the ability of cooperation among 

countriese. The European Union is a good testing ground for such a type of the project. Though, not only 

here, much is dependent on good political will.

244



ROAD MAP 
AND A COMPASS 

CLOUDS

CHAPTER III.  PHYSICS OF CLOUDS│ROAD MAP AND A COMPASS CLOUDS

ROAD MAP AND A COMPASS CLOUDS

While traveling in the Clouds one can easily get lost in the maze of Cloud types, layers, services. For  

each user, whether an individual, businessman, or official, it is essential to have the necessary know

ledge where and how to find appropriate solutions for oneself and Cloud places. The presented earlier 

layered Cloud architecture and the whole list of acronyms from services, despite appearances, do not 

facilitate to navigate in the Clouds. Architecture explains the dependence, the hierarchy of services, but it 

does not answer the question how to look for these services, how to compare them, where to look for 

Cloud solutions. A road map and a compass are necessary by dint of which Clouds residents will be able 

to move freely. The taxonomy of Cloud services is such a map and compass at the same time.

LAYERED TAXONOMY OF CLOUD SERVICES 

As I have mentioned, the first step in the classification of  Cloud services was the description of  the 

Clouds architecture. Let us start with the simplest, taxonomic formula based on three main layers of the 

CC services.

▼ Schema: The Layered Taxonomy of Cloud Services.
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Source: Own work.
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The above schema illustrates the taxonomy of Cloud services based on three basic layers of CC. Each 

layer has its delivery leaders. 

In the IaaS layer I have separated three subcategories: Data Storage, Data processing, Compute and 

Service Management. In the next layer, PaaS, subcategories include: General-Purpose Services, Busi

ness Intelligence, Integration,  Development & Testing and Database.  The last  layer of  SaaS can be 

divided  into:  Billing,  Finances,  Legal,  Sales,  Desktop  Productivity,  HR,  Content  Management,  Data 

Backup & Recovery, CRM, Document Management, Collaboration and Social Networks146. In the follow

ing sections I will describe and illustrate the wider selection of subcategories from three layers of CC ser

vices.

TAXONOMY OF CLOUD SERVICES FOR BUSINESS CUSTOMERS

The greatest stratification of services takes place in the SaaS layer, as I mentioned while describing 

acronyms from Cloud services. Without a doubt, the leader in the amount of SaaS applications is the 

consumer market. It is a very dynamic and evolving market driven with a huge number of digital devices,  

mainly smartphones and tablets. The SaaS business applications market is not so spontaneous, but 

there is a large and distinct diffusion in the form of taking over many parts of the consumer market to the  

business market. The clearest trend is the 'socialization' of cloud-based business applications. One adds 

more and more features from the Web 2.0 to such systems as CRM, or CCC.147

In the offer for business customers one can distinguish several SaaS subcategories, depending on their 

purpose. The table below shows an example of such a stratification with selected Clouds Providers.

▼ Table: Subcategories in the SaaS layer.

ACRONYM NAME CLOUDS PROVIDERS

CRM Customer Relationship Management Oracle, Salesforce.com, RightNow, 

Microsoft (Dynamics® CRM Online)

ERP Enterprise Resource Planning SAP, Netsuite, Workday

SCM Supply Chain Management Descartes, Ketera, Ariba

CCC Content, Communication and 

Collaboration

SumTotal, Cisco webex, IBM Lotus, 

Microsoft (Microsoft Office Live Meeting, 

Microsoft SharePoint Online, Microsoft 

Office Communications Online)

OWA Office Web Apps Google Documents, Microsoft Office Web 

Apps 

DCC Digital Content Creation YouTube, Adobe

Int. aas Integration as a Service Castlron, Boomi, Pervasive

Source: Own work.
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CRM

CRM on-demand is  one of  the most mature products  on the SaaS market.  The first  such solutions 

emerged in early 2000 and since then the CRM market has grown to maturity. On the provider market we 

can find many niche developers specializing in sub-segments of the CRM (marketing, BI, sales, support). 

The undisputed, the largest provider of CRM is Salesforce.com.

ERP

ERP defines a broad area of the sub-categories starting with human resource management and ending 

with financial  management. Today, most of the SaaS ERP customers are a medium sized company. 

Large companies are unlikely to use this kind of solutions, because of the complexity of their needs that 

can be met by the dedicated systems.

SCM

Applications to Supply Chain Management aim at improving the externally oriented processes, manage

ment of selected fragments of the supply chain, as well as better control of the supply base.

CCC

Tools to Content, Communication and Cooperation Management differ with levels of cloudiness. From 

the top level (e.g. 60% of e-learning solutions is available in the Cloud, 70% of tools for Web Confer

ences Management, 47% of the software Support Team Collaboration) through the medium level (10% of 

e-mails and only 15% of Instant Messaging) to the lowest level (2% of Enterprise Content Management).

DCC

Digital Content Creation is now a small part of the offer on the SaaS business market, but on the C2C 

market (Customers-to-Customers) it is increasingly accelerating. An increasing network bandwidth, the 

number of services for the collection, sharing and viewing of digital content accelerate service develop

ment. However, the greatest engine of DCC is the users themselves and specifically their participation in 

the creation of the new digital content.

Integration as a Service

According to Gartner, in 2008, the company spent more than $ 1.5 billion on integration projects. While  

the overall integration needs are huge, the range of Integration as a Service is low due to the initial stage 

of the market maturity.

Platform as a Service

A service enjoys great popularity with developers. However, despite the great interest, the platform is at 

an early stage of development. Suppliers have expanded the scope of their services in order to allow ten

ants extensive development by creating and sharing software.

Infrastructure as a Service

Interest in this layer of CC services is large and continues to grow. However, due to the repositioning of  

existing web hosting offers, and their uncritical branded as Cloud services, has led to confusion in the 

market. It is worth paying attention to comparing the various offers and assessing to what extent the solu

tion falls within the Cloud model, and how much it is a 'dyed November. One should carry out a detailed 

analysis and comparison of products, due to the very large differences in conditions that the suppliers 

provide. In this case one should also pay special attention to such aspects as a place of storage and data 

processing, who owns the infrastructure, how our data is secured. Especially at the level of offer related 

to backup and data storage we can gain much as customers. In this case, the suppliers offering similar 

solutions must focus on the effect of the scale and thus, they will compete on price and the amount of 

free storage to start.
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Data Processing Services

The main value offered by suppliers is flexible computing power available on demand by the changing 

needs of customers. Suppliers’ offers differ with prices, but also with the scope and complexity of the ser

vices.

THE TAXONOMY OF SAAS APPLICATIONS FOR PRIVATE CUSTOMERS

Here is an example of the categorization of services in the SaaS layer for private users, for example, a 

Microsoft's offer.

▼ Table: The Overview of Microsoft's Cloud Services.

TYPE OF 
SERVICES

NAME SERVICES PURPOSE

Multimedia

Xbox LIVE

Network entertainment system designed for Xbox 

users. This allows the sharing of online gaming, where 

this mode allows us to communicate with other users 

and access to additional resources through the 

network.

Multimedia
Zune®

Brand including a portable media player, media player 

software and media buying platform.

Update

Windows Update

Technology of upgrade installation to Windows users. 

It is the largest system software update in the world. 

The software on the client computers after checking a 

version is automatically updated to the latest version. 

The customer has the ability to track and process 

management.

Unified 
Communications

Windows Live 

(including: Windows 

Live Hotmail, Windows 

Live Messenger)

Set of services to help search for content, relationship 

management and information.

ID
Windows Live ID

Service that provides a single user identification with a 

single login for all websites that use this service.

Search
Bing™

Internet search engine provides tools to help 

accelerate decision-making and access to desired 

content.

Storage SkyDrive Consumer drive for storing and sharing data.

Source: Own work, based on: Windows Azure Platforma Cloud Computing dla programistów.
148 

More extensive and more comprehensive categorization for the individual user SaaS is presented in the 

table below.
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▼ Table: The Categorization of Services at SaaS Layer for Private User.

CATEGORY SUB-CATEGORY Examples of Services and SaaS Applications

Brand Monitoring Measures of Social Media Attensity, Statsit, Sysomos, Vocus, SocialFlow, 

Simplify360, Brandwatch, Webfluenz

Communication Blogs WordPress, Blogger, BlogHer, Drupal, 

ExpressionEngine, LiveJournal, Open Diary, 

TypePad, Vox, Xanga

Microblogs Dailybooth, FMyLife, Identi.ca, Jaiku, Plurk

Networking Services of 

Location-Based

Foursquare, Geoloqi,  Gowalla, The Hotlist, Yelp

Events Eventful, The Hotlist, Facebook events, Upcoming

Information Aggregators Netvibes

Fundraising Kickstarter

Social Networking Facebook, Twitter, Pinterest, Instagram, Bebo, 

Chatter, Cyworld, Diaspora, Google+, Hi5, Hyves, 

IRC, LinkedIn, Mixi, MySpac

Cooperation / 
Create Authority

Cooperation Central Desktop

Content Management 

Systems

WordPress, Blogspot, E107 (CMS), Drupal, Joomla, 

Plone

Diagrams and Visual 

Collaboration

Creately

Document Management 

and Editing Tools

Docs.com, Dropbox.com, Google Docs, Syncplicity

Social Bookmarking (or 

Social Tagging)

CiteULike, Delicious, Diigo, Google Reader, 

StumbleUpon, folkd, Zotero

Social Media Gaming Zynga

Social Navigation Trapster, Waze

Social News Digg, Stumble Upon, Newsvine, NowPublic, Reddit

Cooperation Academic / 

Research

Mendeley, Zotero

Wiki Wetpaint, Wikia, Wikidot, Wikimedia, Wikispaces, 

Wikinews

Entertainment Shared Games Zynga, Kongregate, Miniclip, Newgrounds

Media and Entertainment 

Platforms

YouTube, MySpace, Cisco Eos, mtv.com
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Virtual Worlds Second Life, Active Worlds, Forterra Systems, The 

Sims Online, World of Warcraft, RuneScape

Multimedia Livecasting YouTube, Skype, Ustream, blip.tv, Justin.tv, 

Livestream, oovoo, OpenCU, Stickam

Shared Music and Audio Pandora Radio, GrooveShark, Spotify, Guvera, 

Bandcamp, ccMixter, The Hype Machine, imeem, 

Last.fm, MySpace Music, ReverbNation.com, 

ShareTheMusic, Soundclick, SoundCloud, 

Turntable.fm, 8tracks.com

Shared Photos and Art Instagram, Pinterest, Flickr, Picasa, deviantArt, 

Photobucket, SmugMug, Zooomr, Webshots

Shared Presentations Prezi, scribd, SlideShare

Shared Videos YouTube, Qik, Vimeo, Dailymotion, Metacafe, Nico 

Nico Douga, Openfilm, sevenload, Viddler

Reviews and 
Ratings

Business Reviews Customer Lobby, Yelp, Inc.

Social Q&A (Questions 

and Answers)

ask.com, Askville, EHow, Quora, Stack Exchange, 

WikiAnswers, Yahoo! Answers

Product Reviews epinions.com, MouthShut.com, Yelp.com, 

Cnet.com, Amazon.com product reviews

Source: Own work, based on: Wikipedia.

As we can see on the basis of the tables, the taxonomy of SaaS applications for a personal user is quite  

rich. The vast majority of applications on the consumer market does not have or has limited possibilities  

of personalization. It is related to the massive scale of the consumer market. The number and variety of  

potential buyers of Cloud services, result in the large stratification and defragmentation of applications. 

Another result is the pressure on the purchase self-service systems and applications support. There are 

three main types of the shopping offer for a private user:

• Take It or Leave It: the standard services, without the possibility of personalization,

• Thousands of Shades Clouds: defragmented services, highly specialized,

• The Modular Cloud Service: self-service to create one’s own solutions from the available modules.

The  Cloud  services  market  targeted  at  private  users  will  continue  to  grow  rapidly  and  vigorously. 

However, intermediaries organizing applications stores such as the App Store, or PaaS and SaaS pro

viders will earn most. Especially, every major supplier will want to attach and accustom customers to their 

solutions. Examples of such providers, besides Apple, are also Microsoft and Google. It is also significant 

that even the providers of such importance and the possibility do not offer only their own applications, but 

also allow and give access to applications of other developers. Of course, not for free. For example, 

deploying an application in the App Store is connected with one-time annual fee, plus the commission on 

applications sales amounting to 30% or more.

With a growing number of applications offers on the market it will be more and more difficult for small  

and medium developers to break into the customer’s consciousness and wallets (outside the distribu

tion infrastructure of major providers) despite the fact that they are mainly suppliers to the consumer  

market.
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THREE KEY TAXONOMIES OF CLOUD SERVICES

Previous taxonomies were based on a relatively simple schema, which will not always work. Especially,  

the higher requirements of the user are, the more useful taxonomy of Cloud services will be helpful. The 

taxonomy provides knowledge and understanding not only about the set in which a given service can be 

found. A well designed taxonomy allows us to select a desired product from Clouds Providers in a better 

and more accurate way.

The professional literature provides us with three options in this regard; from the simplest taxonomy of 

Intel,  through  the  Forrester’s  matrix  System,  to  the  expanded  tree  structure  of  C.N.  Höfer  and  G. 

Karagianni. Let us see what each of these classifications looks like, and the final selection and applica

tion will belong to the client.

▼ Schema: The Taxonomy of Services CC by Intel.

CC Taxonomy

Software as a Service Infrastructure as a Service

Design Engineering

Marketing

Customer Relationship Management/ 

Partner Relationship Management

Order Management/Procurement

Workforce/Field Service 

Management

Manufacturing

Sourcing

Finance

Content Management

Collaboration Management

Office Applications

Business-to-Business/

Business-to-Consumer

Business Process Management/ 

Enterprise Resource Planning

Social Computing

Portals/Serch

Digital Media

Utilities/Management

Context Awareness

Home/Leisure

Computing as a Service

Storage as a Service

Communication as a Service

Infrastructure Service 

Management

Client Software Platform as a Service Cloud Client

Data Software

Computing Software

Cloud Management Software

File Storage Software

Internal Cloud

Rich Internet Application Platforms

Cloud Platform Tools

Business Intelligence as a Service

Application Development as a Service

Web Hosting

Business Analysis Process as a Service

Open Clod Platform

Custom Cloud Platform

Rich Internet Application Runtimes

Browser

Client Application Services

Context Awareness Services

Widgets

Personal Cloud

Plug-ins
Service as a Service

Billing as a Service

Security as a Service

Metadata as a Service

Service Bus as a Service

Source: Intel Cloud Computing Taxonomy and Ecosystem Analysis. Intel Information Technology. Cloud Computing. February 2010.
149 

As we can see in the above schema, in addition to the existing three flagship categories, Intel has intro 

duced three additional. At least one of them should not be questionable, especially as it has already been 

noted as a management support service of the Cloud. I mean, Support as a Service including such import

ant elements as Payments, Security and Support. Another category introduced by Intel applies to the whole 

range of services related to Cloud software used by the client's web browser. There is a range of services to 

enable start-up, operation, maintenance and use of the application. The last, a new category, is a Cloud Cli

ent, which means features support and facilitation of the use of Cloud services.
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Another type of the Cloud taxonomy is the solution proposed by Forrester. On the road to its own tax

onomy, Forrester describes the Cloud Computing market by a two-dimensional structure.

The first question: "what resources are shared?" is defined by the horizontal dimension of the market.  

The second question: "who are the resources shared with?" is defined by the vertical dimension. At the 

horizontal level we have shared resources, such as infrastructure, middleware, applications, information 

and processes. The vertical level informs us about the type of Clouds deployed, i.e. the Private Cloud, 

Community, Public and Hybrid. The figure below illustrates the initial diagnosis by Forrester.

▼ Figure: What Resources Are Shared, and with Whom Are They Shared, in Cloud Computing.

THE TYPE OF RESOURCES SHARED IN CLOUD COMPUTING

Increasing business value

IT-centric resources People-centric

Infrastructure

Replacement of physical or 

dedicated hardware

Middleware

Replacement of 

middleware software 

installation and operation

Applications

Replacement of licensed 

business application

Information and process

Replacement of process exe

cution and information work 

including human resources 

THE LEVEL OF SHARING DESCRIBES THE ECONOMY OF SCALE IN THE CLOUD

Public cloud

Cloud service market

Level of sharing
Hosted (cirtual privet) cloud

Cloud and integration service market

Private cloud

Tool market

Source: Own work, based on: Forrester Research, Inc.

Based on the two-dimensional (horizontal-vertical) description of the market, Forrester suggests the fol

lowing taxonomy of CC services.

▼ Figure: The Forrester’s Full Cloud Computing Taxonomy.

LEVEL OF 
SHARING

Public Cloud IaaS PaaS SaaS BpaaS
Pure cloud 
market

Hosted (virtual 
private) cloud

Dynamic 

infrastructure 

services

Integration-as-a-

Service

Dynamic apps 

services

Dynamic BPO ser

vices (Business Pro

cess Outsourcing) Extended 
cloud 
market

Private cloud
Infrastructure 

virtualization tools

Middleware 

virtualization tools

Apps virtualization 

tools

BP virtualization 

tools

Infrastructure Middlware Applications Information and 
processes

Business 
value

Source: Forrester Research, Inc.
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This taxonomy is not especially useful for the end user. This kind of taxonomy concerns the Clouds Providers 

and their market strategy. For Forrester the presented taxonomy is the starting point for the analysis of the 

Cloud market.150 The conclusions drawn from this analysis can be summarized by the following points:

• The invasion of new companies on the Cloud Computing market.

• Public Cloud creates value based on mass Cloud services (economies of scale),

• Private Cloud is based on the licensed tools and consulting.

• Clouds Providers will create new business models involving business customers.

• Clouds Providers diversified their offer by including individual services, specialized, complementary 

from cooperating providers and sub-providers,

• Providers will focus on the standardization of applications and platforms, not customization,

• Some providers will separate and segregate their Cloud resources from the core business.

• Clouds Providers will seek customers from the ICT market.

The last and the third type of taxonomy, which will be analyzed is a tree structure based on the character

istics of services of the largest Clouds Providers, such as Google App Engine, Amazon EC2, and Sales

force. C.N. Höfer and G. Karagiannis have presented a very simple, well - thought - out and useful tax

onomy for the end user.151

▼ Figure: The CC Taxonomy Based on Tree Structures Developed by CN Hofer and G. Karagiannis.

Source: Own work, based on:  H.fer, C.N. i Karagiannis, G. (2011) Cloud computing services: taxonomy and comparison. Journal of 

Internet Services and Applications, 2 (2). pp. 81-94. ISSN 1867-4828.
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A tree structure consists of a few up to several branches. Each branch represents a specific range of 

sub-categories. The First base branch is the choice of one of the three basic services: IaaS, PaaS and 

SaaS. The second branch means the choice of the type of licenses by the property: a property producer 

vs open source. The third branch distinguishes services for business and private customers, while the 

fourth one defines the payment system in three ways: a free option, pay-per-use and dynamic charges,  

being included in the set beyond the first two ones. The fifth branch gives us the choice of the contract 

between the SLA (Service Level Agreement), and the no SLA. It is the de facto the choice between the 

contract, (on which we have an influence as a receiver) or a contract imposed by the supplier, e.g. in the 

form  of  standard  rules.  Sixth  branch  is  connected  with  a  type  of  security  offered  by  the  provider.  

However, the seventh branch tells us whether a given service is a standard service. The eighth branch 

informs us about the openness of Clouds. Openness, or rather transparency gives us the knowledge of  

the very important elements, such as: a Cloud security system, information about the hardware, proced

ures related to data recovery, a location and methods of storage, emergency procedures, information on 

whether the supplier provides services directly, or it is an entity pursuing third party services (a broker), 

etc. Up to the eighth branch level, there is no distinction between IaaS, PaaS and SaaS. Only from the 

outside branch of the eighth level there are differences in the underlying taxonomy of individual services. 

To sum up, I put below a full list of the first eight branches in the tree:

• First Branch: Base Services

• Second Branch: License Type

• Third Branch: Type Recipients

• Fourth Branch: The Payments

• Fifth branch: Formal Agreement

• Sixth Branch: Security Measures

• Seventh Branch: Standardization Efforts

• Eighth Branch: Openness Clouds

Further down, at the next level in the SaaS layer, we find successively operating systems (ninth branch: 

Linux, Windows, Mac OS, OpenSolaris), support of application and frameworks (tenth branch: Apache, 

MySQL Enterprise,  IIS,  Facebook applications),  available development tools  (eleventh branch:  Com

mand-line tools, SDK). The last twelfth branch is Virtualization Technology.

In the PaaS layer, the ninth branch is language support and software environment, the tenth branch is 

supporting operating systems and eleventh branch is support of application and frameworks. In the last, 

SaaS layer, the ninth branch is client application domains.

C.N. Höfer and G. Karagiannis in his article "Cloud computing services: taxonomy and comparison" com

pare the offers of the two Clouds Providers: Amazon (EC2) and Microsoft (Azure). The result of this con

frontation of providers is put below.

▼ Table: The Comparison of Microsoft vs Amazon Services according to the Taxonomy based on 

a Tree Structure.

Branch / Provider Amazon EC2 Microsoft Azure

Service IaaS PaaS

License Property-based software platform Property

Users Corporate User Corporate User
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Payment System Pay-per-use Pay-per-use, the offer of free 

promotions

Agreements SLA SLA

Security PKI no data

Standards Public API SOAP Support and REST API

Openness Moderate Basic

Language Support 
and Development 

Environment

no data .Net, PHP

Support System Pre-configured or non-configured with 

Linux, Windows Server and 

OpenSolaris

Windows

Support of 
Application and 

Frameworks

Pre-configured or non-configured with 

databases, such as MySQL, Oracle

Live Services, Microsoft Services. 

NET, MS SQL, MS Share Point, and 

Microsoft Dynamics CRM Services

Developer Tools Command-line tools,

developer API

no data

Virtualization Xen no data

Source: "Cloud computing services: taxonomy and comparison”. C.N. H.fer and G. Karagiannis.

The above taxonomy, based on a tree structure, can seem (on the face of it) very complex, but with a 

little effort it turns out to be very helpful and useful for benchmarking of different Clouds Providers offers. 

In fact, such a taxonomy will not always be necessary and it would be quite laborious to use it in any  

case related to the purchase of services in the Cloud. However, practising a comparison based on the 

taxonomy can provide  invaluable  knowledge and save us a lot  of  trouble with  too quick  and hasty 

decisions, especially when it comes to larger budgets for migration to the Cloud.

CLOUD PRICING MODELS

Pricing Models of Cloud services mature and evolve from simple forms to systems based on the value of 

transactions and a number of users.

The price structure of Cloud services is based on various factors, dependent on the capacity of data stor

age, the variability of the capacity at the time and computing power used. There are sometimes additional  

fees, hidden deeper in the agreement (SLA). The final calculation of prices does not rely on adding the  

prices of individual services, but it is dependent on how the calculations are imposed by the provider. As a 

result, a simple comparison of the prices of services providers will not be reflected in the final price. 

It is also important to recognize what costs are incurred by providers and what parts the price consists of, 

from the providers’ perspective. For example, in the IaaS model there will be the cost of renting servers. 

Costs are divided into initial costs (initiation), fixed and variable. The initial costs relate to the pre-config 

uration of settings, all activities related to the preparation of the Cloud infrastructure to the needs of a 
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particular customer. Of course, the greater the needs are and the more they deviate from the standard, 

less invasive offer,  the higher they are.  Thus, the cost to start  the service is determined as Capital 

Expenditures (CAPEX), which includes:

• Providing a structure or acquisition,

• Providing the infrastructure of power / energy and cooling,

• Access to servers, networking and storage hardware,

• Licensing software, including operating systems and applications,

• Providing shelves, cables, installations.

Labor costs, known as Operational Expenditures (OpEx) cover all the costs of a dedicated support ser

vice for the user:

• Payroll,

• Maintenance manual,

• Maintenance of hardware,

• Maintaining the software,

• Other, the cost of insurance, legal, accounting service,

• Facilities costs: labor costs.

Variable costs often refer to (different in the time) the use (load) of infrastructure resources provided by 

the supplier.

Generally, the cost structure of the hiring resources in the Cloud is made up of 10% of the direct costs asso

ciated with hardware and software lease and 90% of the costs of the resource support. This is a simplified, 

non-compulsory calculation, but it shows the approximate proportions of the total costs structure.

▼ Figure: The Approximate Cost Ratio in the Structure of the Total Price.

Source: Own work.
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Pricing models of IaaS and PaaS layers can be quite complex and are dependent on the specifics of the 

contract and the effort to adapt to the Cloud infrastructure needs. All  these cost elements should be 

included in the agreement (SLA). Most providers create standard offers and calculations for the end 

users. The recipient can calculate the cost of using the Cloud-based offer by calculators provided by the 

supplier. The more complex our requirements are, and the more it affects the complexity of the offer, the 

harder we will compare the individual components of the price offers of different suppliers. It remains only 

to compare final prices.

To sum up, the price of IaaS and PaaS services generally consists of one to three elements; optionally, of  

initiating costs, but in fact, of fixed costs and / or variable costs. Initial costs can occur, but they do not 

have to, and they are connected with the offer of the supplier and our requirements. The second type of  

lease  costs  connected  with  the  infrastructure  is  mandatory,  although  it  can  have  different  variants. 

Though the Cloud offers us a pay-per-use system, but the ultimate model of payment is dependent on 

us. We can define some elements of resource rent as fixed, and thus some costs will not change in the  

course of the contract execution. On the other hand, the volatility of the rent level of remaining Cloud 

resources is connected with variable fees. The proportions between fixed and variable costs will result  

from the implementation of our needs, and thus from the level (fixed or variable) of using a Cloud infra

structure. There is also a possible variant, in which the level of all the resources we use is variable. Then 

there will be no fixed costs, only variable costs.

The last element in the pricing model, which is worth noting, is the settlement time. In this dimension, 

there is quite a large variety of  solutions, depending on the scope of  our Cloud needs. The greater 

resources to be used, the greater the pressure occurs on a long-term contract that guarantees a fixed or 

at least defined level of prices. In the case of the smaller amount of leased resources, a standard and the 

Cloud rent diversification into more than one supplier, low costs and a low risk-sharing supplier, gravity is 

in the direction of short-term contracts and short-term settlements (usually monthly ones).

Settlements and prices in the SaaS layer look different. The market can identify four possible models:

• The fixed subscription fee for access to the application (monthly,  quarterly,  semi-annual or  annual 

billing cycle),

• Cost determined by the maximum number of users (e.g., 1-5, 6-10, 11-100 users), or

• Cost determined by the individual user's application.

• The fee for the volume - the user pays for a certain amount of information processed, used storage 

space, a data transfer size, etc.,

• The fee for a 'transaction' - a model in which the customer pays for the number of completed transac

tions (for example, projects or documents created, sent e-mails),

• The freemium model – a subscription fee only for selected payable application features.

In addition, SaaS vendors define the acceptable limits of the use of various types of resources in the 

standard use of the application / service. After their exceeding they charge additional fees (i.e. a fee for  

additional storage).

Cloud services often change their offer scope and hence the price. Sometimes suppliers do not inform of  

such changes and we as users do not always follow the changes in the Cloud price list. As a result of such 

omissions there will be higher fees, which can sometimes surprise us. However, there is an interesting solu

tion to this risk in the form of cost optimizer which is offered by Cloudyn. The company provides intelligent  

analyses in real-time, alerts and recommendations to optimize Cloud resources consumption.

What does that give us? We do not have to analyze the offer, resources, optimization capabilities, costs,  

etc. Cloudyn will do this for us, providing information exactly on time. It will tell us when we exceed the  
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limit  of  resource  and  costs  consumption;  it  will  advise  and  introduce  elements  to  optimize  Cloud 

resources consumption, and thus it will reduce the cost and time required for all these operations.

▼ Figure: The  Schema of the Cost Optimization by Cloudyn.

Source: Cloudyn.

For Sharon Wagner, the founder and president of Cloudyn, the aim of the new SaaS services is to help 

customers with optimizing the use of services in the Cloud. Cloudyn monitors Cloud services and alerts 

users to achieving pre-defined thresholds. However, a Cloudyn service offer goes beyond monitoring and 

helps users optimize their Cloud computing environment. Cloudyn provides Cloud customers with dy

namic optimization, insight and access to higher-level information (a configuration and instructions) in or

der to optimize the system, without having a negative impact on the business operations of the organiza

tion.

Cloudyn CEO says that average customer savings amount to 41% and consist of 17% of the price optim

ization and 24% of the resources optimization (rightsizing), based on 45,000 virtual servers monitored by 

more than 50 customers.152

PLACES IN THE CLOUDS

Now that we know more about the usefulness of Clouds, how to move in them, what they are like, what 

needs we can implement in them, the question is - where are the places that serve as Clouds terminal; 

places where we can stock up on Cloud services, create one’s own Cloud, or use the ready-made solu

tions.

There are several models in the Cloud services supply, dependent on such factors as the type of the CC 

service layer, the role and place of the entity performing the supply and type of Cloud-based services  

store. As usual, the following three layers are the starting point: IaaS, PaaS and SaaS. In the case of 

IaaS and PaaS layers we will stock up via the purchasing directory, an online purchasing platform of 

Clouds Providers, or through a direct contact with the supplier.

In turn, in the case of  IaaS, we can directly find the application, which after registering, we can use 

without further formalities. This type of purchase can be called 'interfaced' and is characteristic of the 

SaaS layer,  represented  by the hundreds of  thousands of  applications  in  the Cloud.  The difference 

between the 'interfaced' buying and the direct purchase of Cloud-based services at the provider concerns 
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locating the place of purchase and use of the Cloud. We highlight the places that belong directly to the 

provider, and the service which we use is located there. There are solutions in which providers also sep

arate their services from their structure and place on the outer platforms. This latter case often happens 

to developers using PaaS, and then SaaS. In this case, SaaS is for them a place to sell and share soft 

ware created in PaaS.

Regardless of whether the place of the Cloud service provision belongs to the Clouds Provider or not, the 

most popular way of  sale is an 'interface' option- self-service, connected with the direct purchase of 

Cloud-based services for the end-user through a web browser.

At the opposite pole of the confrontation with the method of direct selling-'interface' buying  is the sale of 

Cloud services by Marketplaces. These are the places bringing together different types of services, from 

different layers, but they mainly relate to SaaS applications. Here we can distinguish the two forms of 

Marketplaces. The first ones, organized directly by the providers (Apple App Store, Google App Store) or 

created by intermediaries who do not create Cloud services by themselves, but they gather them in one 

place making them available.

To sum up the previous analysis where to buy Cloud services, the whole system of sale places can be 

reduced to two categories: service catalogs and self-service portals.

Service Catalogues collect various services of at least one provider in one place, usually according to de

termined categories. Directory of services created by suppliers often include the services of external de

velopers. These external developers are cooperators of the lead developer or PaaS provider. This allows 

the provider to bind cooperating developers with one another, increasing the attractiveness of its offer, as 

well as higher revenue connected with the commission on services and applications sale. The directories 

of services have a different form depending on the represented layer. The directories of the SaaS layer  

are the richest and the most various due to the variety of the market and the offers width. In general dir 

ectories services are said to be a set of offers for business customers. In the case of individual clients, in 

stead of the name 'directory of services' one uses the name 'App Store' or 'Marketplace'. One can recom

mend the following directories of services: AppExchange (organizing the business applications market - 

salesforce.com and consulting partners), cloudtools.rackspace.com (Rackspace), or AWS Marketplace. 

Not only providers and brokers create service directories, for example the NASA plan to create a Cloud 

marketplace for scientists.

Self-service portals are the place of purchase, registration and use, and Cloud-based services manage

ment. The task of the provider is to create a structure as minimally invasive as it is possible, simple to 

use, automated and orchestrated. By dint of this an employee team is relieved of the customer service by 

automating and simplifying all the possible management and maintenance procedures.

One example of the Marketplaces with Cloud web applications is Web-based Software153. It is a recom

mendation Marketplace, referring to the website of the supplier. So, here we do not buy access to the 

application. We can only view the offer presentations and descriptions according to the following typo

logy: project management, time management, meetings and events calendar management, finance and 

accounting, HR, CRM and help desk, issue tracking and software failures, document management, train

ing and e-learning as well as social networking. An additional indication for potential users is the top 15 of 

the most popular applications.

Another type of Cloud Marketplace is spotcloud.com. The service organizes a global Cloud Computing 

market for providers and customers. That is enough to register on the site as a provider or recipient of  

services, and we can use the service. This is an example of a Marketplace organized by a broker.
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In turn, Cloud Hypermarket 154 offers an interesting comparison of applications in three categories: e-mail 

and documents, backup services, email marketing services. The most extensive is the comparison of 

emails from different suppliers. The service is probably at an early stage of development, it promises to 

be interesting; the comparison services are convenient and transparent, but there are still not enough 

categories to choose.

The last group of services places that I want to highlight is comparisons of Cloud services (CSC). CSC is 

a very useful site and the tool of choice and selection of services we are interested in, for several reas

ons. Firstly, they contain an extensive database of Clouds Providers; secondly, they are more focused on 

services in the IaaS layer at the cost of the other two layers; thirdly, they are aimed at the business cus 

tomer, fourthly, they enable to quickly compare prices and key assets of Cloud resources, saving custom

ers a lot of time and effort in searching and comparing of sought solutions. The following three comparis

ons are worth recommending: cloud-computing.findthebest.com, cloudsurfing.com and servdex.com.

I hope that the map and compass of Cloud services described by me will provide effective and efficient 

residing in the Clouds.
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KEY PERFORMANCE INDICATORS

While describing the use of Cloud services one cannot escape from mentioning a very important aspect,  

namely:  Key Performance Indicators (KPIs). These are characteristics informing us about the use of 

resources in the specified time. KPIs can be divided into three categories:

• Economic Indicators,

• Technological Indicators,

• Satisfaction Indicators.

Depending on whether we are a business or private customer of Cloud services, as well as the size of  

the organization we represent (in the case of the first option) it will shape accents and weight of each 

indicator. KPIs are important both when we choose a Cloud Provider and / or specific solutions, as well  

as in the time horizon in which we use Clouds.

We set some of the measures on our own, such as the meter of the service price. Dependent on how 

much money we have or on a corporate budget we will perceive a given price range of the suppliers 

offer. While choosing an appropriate offer and assessing the value of Cloud resources we should pay 

attention to the ratio of utility to the money which we spend on services, that is 'value for money'. But not  

everything can be reduced to a mathematical  formula and in many cases this will  be our subjective 

assessment based on limited information, limited due to ignorance about competitive solutions, ignor

ance connected with the risks anticipation, our habits and other elements which interfere with perfectly 

rational choice. However, we should know what the KPIs are like and how to use them.

Economic indicators related to the costs and revenues which are the effect and cause of Clouds, includ

ing ROI:
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▼ Figure: Economic Indicators.

Source: Own work.

Whereas, Technological Indicators relate to the features and scale of the use of the resources of the IT 

Cloud architecture over time:

▼ Figure: Technological Indicators.

Source: Own work.
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In turn, Satisfaction Level Indicators provide the total answer if we as customers are satisfied with the  

service offered and the effects of its use.

The indicators are very different, depending on which layer of the services we use and how deep we use 

cloud resources. In addition, a developer in the PaaS layer will have different needs to measure effi

ciency; there will  be different needs in corporations in the IaaS layer,  and private users using SaaS 

applications will have completely different needs than others. However, one should find the indicators 

which we are interested in and measure the current consumption of Cloud resources. This will allow us to 

control current expenditure and optimal planning of the resource usage in the future on the basis of the 

learning curve and historical data.

In the case of business customers, the indicators should be included in the SLA agreement and then 

delivered in the form of measurement tools, such as applications which keeps monitoring resource con

sumption, efficiency and current costs.

Regardless of the technological know-how that we have, it is worth noting, before choosing the Cloud 

offer, such features of the resources we are interested in and which are crucial for us. Then it will be bet

ter for us to compare services of providers and choose the ones which will be the most suitable for us. 

For example, it  can be the level  of  service flexibility,  the possibility of  experimentation,  socialization 

(access to a network of relationships with other users), availability, mobility, SLA flexibility level, the level 

of standardization vs. customization level. As I have already mentioned, all this is dependent on our indi 

vidual preferences, on the organizational structure we represent and the final expectations. Well imple

mented and used indicators will allow us to avoid misguided investments; they will define our expecta

tions face the possibility and potential the provider’s offer.
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FROM CLOUDS ECONOMY TO 

CLOUDONOMICS

The Cloud penetrates into many areas of  our lives: business, entertainment, way of   communication, 
management of content and information. Diffusion of Clouds began with the start of the boom in mobile  
digital devices. The need for sharing, remote synchronization and data processing authenticated and pop
ularized the model of Cloud Computing. The next area of a dynamic spread of Clouds are organizations, 
including public administration. The Cloud is in the stage of explosive evolution. Faster than the compu
terization of the second half of the twentieth century. In the latter case, the condition of informatization 
was hardware infrastructure. A good analogy here is an example of evolution of the automotive market.

The creation of  a car  can be compared to the era of  mainframes. Both in the first  and the second 
example, the cost and time necessary to create machines were significant and based on a unit of produc
tion, serving the few customers with a sufficient depth of their wallets. Only some of them could afford to 
use the car, as well as the use of the computational capabilities of supercomputers. Here and there relev
ant expertise was  required to operate the machinery. Although, intuitively it seems to us that the car's 
handling was much easier than handling a supercomputer, it was not so obvious to people living in that 
era. Anyway, at the beginning of the era of cars, only the rich enthusiasts could afford the whim of an 
independent drive. Most people had their own chauffeurs, just like all supercomputers were supported by 
IT engineers. 

The next step in the development of the automotive market was the mass production of cars, which sym
bol became Henry Ford - one of the largest manufacturers. Market cars entered the stage of mass pro
duction. Many people could afford at the time, in that country (USA), to buy a car. For this, they had to  
follow certain rules, associated with the driving rules. However, it was not the state who controlled these 
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rules, but only the code of drivers which evolved from a level of communication based on four hooves 
horse (cabs, carriages, wagons, etc.). It is difficult now to imagine the lack of standard asphalt or con
crete roads. First drivers and passengers do not have an easy time of it.

Analogous, to the stage of mass production of cars, was the stage of development of the PC, thanks to 
which the computer has become the common good. The market grew by leaps, searching for various 
niches, possibilities and opportunities for expansion. Computers became smaller and smaller, memory 
and storage capacity increased and the price became more affordable. However, the main accelerator for 
PCs market was the Internet. Thanks to the global network, computer might have been a common attrib
ute of our life, an everyday object, both at work and at home. Similarly, as in the case of the automotive 
industry, in that time, the IT market was forming information roads. Although, the Internet has accelerated 
and facilitated the ride on the information highways, however, their quality (bandwidth) and range were 
still not satisfactory. Key features of the Internet use concerned mainly the publication of information and 
communication across the network. This stage of development of the Internet were designated with the 
label 'Web 1.0'.

Just when the automotive market got mature enough, so that it attracted the government, serious structural  
changes began. Roads and highways were built, existing routes for cars were upgraded. Gradually, traffic  
regulations were introduced - rules valid to all drivers. What is interesting, it was only at the stage of matur
ity of the automotive market when the presence of pedestrian was noticed. Special pedestrian crossings  
and traffic lights were introduced, rules allowing to drive a vehicle were issued - the driving license. 

In retrospect,  it  seems clear  that the intervention of  the government,  the introduction of  regulations, 
standards and rules streamlined the market and introduced it to the next level of evolution. Would it be 
possible without government intervention? Doubtful. The automotive market might not have been the 
market for the chosen ones, but certainly it would have no chance to achieve this level of uptake, multi 
tude, and the dynamics of change.

The same can be said about the Cloud Computing market.  We are at  a stage that requires structural 
changes and streamlining of the market to an even greater and deeper expansion. Cloud requires new reg
ulations, new standards and rules that will give the green light for the use in public administration, corpora
tions, in industries such as, health care and banking. We have already advanced road network information  
(the Internet), we have our vehicles to move around the highways (digital devices). Cloud, in turn, becomes 
a super-fuel for the development of all. This is a drive, which gives new possibilities, new opportunities to 
develop the market and allowing for an entry into the next level of evolution of digital civilization.

Cloud Computing model does not only evoke technological consequences. It introduces the principle of 
ergonomics of resources use, it changes the perspective of looking at the economy, and thus, passes 
into the economy. Let me recall you that, at the beginning, Cloud Computing model concerned only the 
hardware and it was only after the successful use of it in this area that it began to spread to other ele
ments of resources. However, if this is possible in the IT market, why not extend this mechanism to other  
resources  and  markets?  First,  mainly  and  only  the  'efficiency'.  The  effectiveness  of  labor,  capital, 
resources, competencies. 

In 2008, Joe Weinman155 has elaborated 10 laws of Cloudonomics156. The short version goes in the fol
lowing manner:

The First Law of Cloudonomic: Costs of public services (Cloud) are lower despite the fact that they 
cost more. It is an apparent paradox. Although, Cloud services costs are higher when we use them, it 
does not cost anything, when not in use. The balance is favorable for us, because we are paying for the 
efficient use of resources and thus achieve aggregate cost reduction.
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The Second Law of Cloudonomic: The ‘on-demand’ feature trumps prediction. Anticipation is often 
wrong, and the ability to scale up and down the used resources on-demand to optimize the cost.

The Third Law of Cloudonomic: The peak value of the sum is never greater than the sum of the peaks. 
Companies  'employ'  specific  capacity  and  resources  depending  on  their  needs.  According  to  this 
strategy, the total capacity and resources are the sum of all the peaks. Cloud solution enables re-alloca
tion of resources for several companies because of their different needs at different times. This allows 
more efficient use of provider Cloud shared infrastructure.

The Fourth Law of Cloudonomic: Aggregated demand is more stable than the demand based on a 
single user. Aggregated demand of many customers tends to be more stable and more efficient in the 
use of resources. Thus, Clouds are efficiently used and allow more economy effective management of 
the resources.

The Fifth Law of Cloudonomic: Average unit costs are reduced by spreading the fixed costs to more 
external units. The larger the Clouds Provider, the greater the benefits of economies of scale.

The Sixth Law of Cloudonomic: Numerical superiority is the most important factor in determining the 
outcome of  combat  (Clausewitz).  Clouds Providers may be more effective in  combating cooperation 
against hacker attacks.

The Seventh Law of Cloudonomic: Time is continuous. Organizations base their competitive advant
age on a faster, than their competitors,  adaptation to the needs and changes in the market. On the basis 
of the Cloud-based scalability and costs adequate to the used resources, the business can accelerate 
the flow of information and decision-making process.

The Eighth Law of Cloudonomic: Dissipation is inversely proportional to the delay. Reducing delay is 
the essence of modern applications. CC providers are able to provide more nodes and reduce delays, so 
the company wants to make more use of Cloud services and applications.

The Ninth Law of Cloudonomic: ‘Do not put all your eggs in one basket’. System reliability increases 
with additional, redundant, geographically dispersed component, such as a data center. CC providers 
must scale and diversify their resources.

The Tenth Law of Cloudonomic: An object at rest tends to remain at rest. The data center is a very 
large object. Private data centers are often established by the criterion of closeness to the company or  
due to the good conditions related to the purchase or lease of real estate. Clouds Providers are encour
aged to select the location of their data centers according to criteria related to energy consumption, cool
ing conditions (colder climate) and local laws.157

Cloudonomics describes and regulates the principles of IT management in the Clouds. For me, Cloudo
nomics is an introduction, the starting point for the Clouds Economy. Clouds Economy extends its reach 
beyond the IT environment. It covers the entire area of the economy based on the Cloud model. Cloudo
nomics here is the essence, the base, the formula that describes a single informative perspective of the 
economy. It is time to extend this formula.

The first dimension of Clouds Economy

'Value for money', that is the right value at the right price. Cloud Computing model is based on a 
pay-per-use, which allows full  control over costs.  Not only IT resources can include this model. The 
extension makes sense and perspectives, mainly in the service sector, or even in the production, under 
certain edge criteria. It is worthwhile to extend, Cloud stigma to other areas of the economy. Renting a 
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specific utility without imposing all functions at once, reduces price, and thus it has a positive impact on 
the economies of scale sales. The clearest example is the freemium model on the application market. 
Supplier provides us with some of the basic functions for free, and at the same time, we are being tied 
and used to their offer. If we need to extend the resources or functions, we pay for those interesting,  
chosen options and only for the duration of their use. In the same way, other resources can be rented 
and shared under conditions that they are 'modular' and the use of one of their functions will not entail 
having to lease the entire system, service or product. Is it possible outside the IT market? Of course it is,  
after all, been it is happening right now. There are plenty of examples: the telecom offers a basic service, 
through which we can send and receive voice and text messages, but the rest of the service is optional. 
And the number of services is not small. We have a possibility to choose and complement the offer, the 
way we want it. Another example is the purchase of a car. We can choose to a basic offer of a vehicle 
and additional equipment can be selected optionally. Modularization of offers and their functions enables 
us to create solutions tailored to our current needs.

The second dimension of Clouds Economy

Cloud resource efficiency is possible due to their flexibility, scalability and sharing.  Clouds Pro
viders can reduce the prices of their services due to resource sharing and virtualization. This increases 
efficiency and productivity. It reduces and distributes the cost over a number of customers who can use 
the resources at the same time. On the non-IT market, resource sharing occurs in the transportation,  
logistics, banking, telecommunications. It happens wherever there is a number of clients using the same 
infrastructure resource. Sharing, however, is contingent upon resources accessibility. If the provider is 
limited to the market or a niche customer, they may have a problem with the full and efficient use of  
resources. There are industries, such as hotels and office buildings that do not want to change their 
prices, even if part of the living space or office space will be unused. According to some vendors, lower
ing prices is equivalent to lowering the value of the offered resource. This logic has, fortunately, a very 
limited horizon. In the case of services such as hotel or office rental, these resources cannot be reduced 
and shrunk. In such markets, sooner or later, competition and new offers will force a change. In the case 
of services of office space it could be done by space virtualization, migration of work and organization 
model in the direction of remote and virtual structures. In the hotel sector an alternative market has star
ted – it is in the form of social networking websites that focus on mutual sharing of rooms, apartments 
and houses for members of the networking community. If it comes to other industries, a production per
spective, run on-demand, which limits costs of overproduction and storage costs is getting closer. Cloud 
Computing model has a chance to reorganize a number of market sectors, resulting in a smooth flexible 
organizational structures and resources.

The third dimension of Clouds Economy

Secure and remote access to resources is the key to change the paradigm of the market.  Let me 
stress 'market',  not  just  'the digital  market’.  Digital  market,  is  the source site  here, but  the diffusion 
extends the traditional market. 'Digitization' changed the boundaries spilled beyond its base area. As in 
the past, the digital market was confronted with a traditional market, so now these markets penetrate. An 
examples is a purchased tickets: airlines, public transport, cinemas, theaters, etc. Purchasing a ticket is 
nothing more than a remote access to resources. We can book a plane seat or the cinema ticket with the 
use of  a smartphone or a tablet.  We can select  the route,  location, and additional  options. Remote 
access, in addition, allows us to pay, sometimes to print a ticket and, what is more, to place a barcode in  
a digital device, which becomes the equivalent of a printed ticket. This line of reasoning brings us closer 
to the thesis of a paradigm shift – from access to resources limited to our physical perspective, to the 
paradigm of remote access to the 'extended resources’. 'Extended Resources' is no longer just shopping 
and booking. It is also a remote configurability of resources, co-creation, remote monitoring of the per
formance, flexible scalability, etc. Remote access to resources exceeded the boundaries of the IT envir
onment and covers new areas, such as housing (heating, air conditioning, security and other digital  
devices) or machinery, like cars, airplanes (including drones).
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The fourth dimension of Clouds Economy

Engineering of Automation and Self-service business process sets a new trend in the organiza

tion of the twenty-first century. Automation and self-service are not original Cloud model elements. Ori
ginal  is  the  scale  and  position  in  the  hierarchy  of  the  model.  Automation  simplifies  management 
resources, improves the use of  available features and most importantly,  reduces maintenance costs. 
Self-service and automation relieve the resources providers (not only the Cloud ones) from the customer 
service, however, they do not eliminate this service but drive it up to the next level. Available and widely 
used solutions are certainly not as beautiful as the idea (experience of telecoms customer service shall  
be enough), nevertheless, the trend is desirable and the market will adjust  appropriate changes. Auto
mation has a wide range, it does not concern customer service exclusively. It is also the automation of 
procedures, business processes, which can control both the functions of virtual systems (applications 
software) and physical systems (hardware, machinery, factories).

Cloud covers all of these elements, in the broadest spectrum of the system. It covers and improves the 
management and implementation of automation and self-service. Cloud increases the capability in this 
respect, it covers the processes on a larger scale, remotely and with the possibility of sharing. The same 
can be said about other aspects described herein and the laws of Clouds Economy. Cloud has the integ
rating role , associated with the ability to an easier, simpler, and above all, more efficient embracement of 
complex and distributed business processes.

Automation and self-service modify the customer’s role – from a passive recipients of benefits, into a 
conscious participant in the creation and development of  accessible resources. In this way, suppliers 
offer us the choice, the opportunity to influence the final shape of the offer and, consequently, how to use 
it. The learning curve of the supplier and recipient increases, thereby. From passive audience, we have 
become conscious business process partners.

The fifth dimension of Clouds Economy

Clouded Engineering can build Green Bridges. Cloud, and in this respect, is not a precursor of the 
trend. However, it is its important advocate. The cloud shows and perpetuates the way to save energy  
through more conscious, ergonomic and eco-friendly data center site selection. This trend is likely to 
grow stronger, however, only when the release in energy prices becomes more common in the world and 
the flexibility to transfer and use of resources (especially energy) to places which, due to its unique loca
tion, will allow for significant savings in that area, together with the environment protection, as it is in the 
case of data centers. Geolocation of data centers is associated with the search for ways to reduce the 
cost of cooling the hardware. These costs are inevitably lower in countries which have a cooler climate. 
But in addition to cooler climate there must be other criteria met, such as network bandwidth, or regula
tion to allow effective use of remote geographically distributed IT resources.

The sixth dimension of Clouds Economy

Cloud Computing model is the result of techno-economic Darwinism. Rules, which are offered by a 
Cloud Computing model, have a chance to consolidate not only at the IT market, but in many other areas 
of the economy. The new paradigm is being born in the best possible time, which is, during the crisis. 
Ergonomics, efficiency and resource productivity, without exception, are related to the whole economy. 
Business is based on Darwinism. On the economic Darwinism, that selects models which are more effi
cient, simpler, more convenient and, above all, cost-beneficial. However, nowadays, the economic Dar
winism changes the paradigm to the techno-economic paradigm.158

The seventh dimension of Clouds Economy

Cooperation,  you  Fool! The  Cloud  knocked down  all  barriers  which  limited  cooperation.  We can, 
without any exaggeration, say that it has created the perfect environment for collaboration, co-operation, 
teamwork. Just as the concept of Web 2.0 'socialized' the world, provided conditions for the creation and 
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development of online communities and tribes, the Cloud infrastructure has offered the infrastructure to 
share resources (including  data: documents, presentations, reports, audio,  video, multimedia) to the 
team work (project management applications in the Cloud), to 'socialize' customer relations (social CRM), 
to co-operation systems within the supply chain management and resource management in the Cloud. 
Cooperation in the Cloud is a tangle of elements that appeared at the right time, in the right place. If it 
comes to the location, it is indisputable. As it is for the time, cooperation has never been as important and 
necessary for success, achievement of competitive advantage in the economy and social need in our 
private lives as it is right now. Fragmentation of companies, defragmentation of organizations, expansion 
of their boundaries, mobility and remote working are the elements that need tools and cooperative envir
onment. It does not matter, whether we are employees of the company or private users, we all want to 
have the access to the data and co-workers, to friends, from anywhere, at any time, on demand. Only the 
access and contact enables collaboration, joint projects, teamwork.

The eight dimension of Clouds Economy

Cloud increases the pressure on the effective integration of the system. I understand the system 
here as hardware, software, orgware (organizations), workware (work). All elements of the economic sys
tem must have the ability to cooperate, connections and adjustments on demand, on time. Integration is 
a multi-aspect and multidimensional phenomenon, but its main base is a system of organizing complex 
information flow of business processes. System integration has its origins in the adaptation of Cloud 
resources. For us, the users, a fit of various applications, software, functions, etc is therefore important. 
The development of Cloud services at the micro level, the development of the organization at the meso 
level and consequently, the development of entire sectors of the economy at the macro level depend on 
the adjustment.

Diversity is good unless it does not reduce the performance and capabilities of the free use of distributed 
resources. The global economy is, in this sake, quite unmatched. The only 'ability' we have been able to 
achieve, is a viral financial crisis that spins the world periodically. In the name of vested political interests 
and meeting current populist expectations of voters, the development of civilization of countries and, con
sequently, the world is being limited.

It might be quite a big leap of thought, from the integration of IT resources (tools, solutions, applications) 
to system integration of the world economy, but at the global level both of them are interrelated. The con
clusion is that, the pressure on the system integration is not just the integration of  Cloud resources. 
Therefore, the Cloud integration, acceleration, change and opportunities that arise from this should be 
reflected  in a system integration, in a broader, economic aspect. 

The ninth dimension of Clouds Economy

'Win-Win' Economy. In the Clouds Economy, a situation in which all the partners in the economic pro
cess win is a rule. There are no illusions about the fact that costs and benefits are always unevenly dis
tributed. However, it is important to maintain a relative balance of benefits, which is an essential founda
tion of any cooperation. The interdependence of entities in the market must be based on trust and this  
will result in acceptable cooperational benefits.

The tenth dimension of Clouds Economy

Clouds Economy is based on the FAC159. Where Fluidity concerns resources (including technology), 
organizational structures (including business processes) and industries. Nothing is fixed, the boundaries 
of industries and companies are no longer clear-cut, the diffusion of technology and social change penet
rates all layers of life. Fashions, trends, customs and culture penetrate each other. Fluidity is the result  
and consequence of Changes. Changes are possible thanks to Fluidity. Our times are characterized by 
continuous uncertainty of the climate, the economic, political, social, to end with. All of these changes are 
Accelerated. The development of technology accelerates, our life accelerates, the life cycle of informa
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tion, products, fashion, hobbies accelerate too. Fluidity, Acceleration and Change are, at the same time, 
an opportunity and a chance for the world, but also a great threat. The challenge is to create values in an 
environment that is Fluid, Changeable and Accelerated. This applies to all values. Business or private 
behaviors, in this respect, are very different, from an escape to traditional solutions, through the flow of 
current changes, an attempt to adapt to the new rules of the game, to participate in the Changes to end 
with.

Ten-Dimensional Clouds Economy is at the early stage of its development. We cannot predict the future, 
but we can plan it and forecast. The calibration of Ten-Dimensional Clouds Economy will follow users 
activities, Clouds Providers strategy and Regulators policy.
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CC market is growing rapidly, chaotically and in a diffusion manner. Its influence resonates to many sec
tors of the economy and areas of life. The influence of the CC on the world can be traced in a continu
ously increasing numbers associated with Cloud services spending, an increase of Cloud Computing 
share in the GDP of countries and world, and also in the number of workplace related directly and indir 
ectly to the CC. According to the National Inflation Association, CC market value now stands at $ 74 bil
lion and accounts for 3% of global IT spending. It is expected that the spending on CC will rise to 150 bil 
lion dollars in 2013.160 In turn, according to IDC invoking the Microsoft report, expenditure on public and 
private Cloud services will generate nearly fourteen million jobs around the world from 2011 to 2015.  
Nearly 1.2 million of these new jobs will be created in the U.S. and Canada.

It is worth to find an own place in the world of Cloud, it is worthwhile to know how and what to use. Cloud 
services can facilitate and improve the organization of business and private sectors. By looking for solu
tions that can help us to achieve a competitive advantage in the market, career development and suc
cess, we almost always get closer to the Clouds. The knowledge of Clouds world can help to do our job  
in a better and more efficient way. If time is money, we must not waste it on not using cloud services.

When planning our time and place in the Cloud, we must have the necessary knowledge of the current 
Cloud, but it is also good to know what the state of the Cloud is expected to be Tomorrow. Cloud is grow
ing, evolving and it resonates in a multi-directional and multi-dimensional way. Some trends can be cap
tured as a matter of something obvious, others can only be guessed from the market micro-signals. 
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▼ Scheme. Clouds Impact on the Structure of PESTEL.

CLOUD MARKET

Political

TRENDS

Economic

Social

Technological

Environmental

Legal

Source: Own work, based on: Deloitte scheme.

I have attempted to collect the most current trends in the development and impact of CC, grouping them 
into several areas according to Deloitte PESTEL scheme from the Market (Clouds Providers) through 
Political, Economic, Social, Technological, Environmental and Legal.

CLOUDS MARKET

Trend 1. The Inevitability of Consolidation.

Growing Cloud Computing market will result in the inevitable consolidation of Clouds Providers at the 
vertical and horizontal level. At the vertical level, IaaS providers, after reaching the critical mass, will seek 
to enter the PaaS level. This trend will take place through consolidation and organic growth. The same 
phenomenon  will  take  place  from  the  perspective  of  providers  of  PaaS  interested  in  SaaS  layer. 
However, it appears that the interest is uneven. More IaaS providers will depend on piercing the upper 
layer service providers than PaaS to SaaS. In the case of SaaS layer, mostly horizontal consolidation will  
take place. Cloud Services will worsen the competitive struggle among close competitors. It will be a 
struggle for global standards under the banner 'consolidate or die'. In the place where there are many 
similar applications, the number of suppliers, as a result of wars, will reduce substantially. Many suppliers 
will look for salvation in the development of new niches.

The chart posted below presents tendencies connected with the development of particular layers and 
representing them suppliers. SaaS is the most searched phrase on Google and this is reflected in the  
amount of services and solutions offered in this layer and the number of  providers. It  also demon
strates the interest and demand for information on specific solutions in the form of Cloud-based applic 
ations.
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▼ Chart. Trend Interest in the Various Layers of Services: SaaS, PaaS, IaaS.

saas 1.00 paas 0.21 iaas 0.02

Source: Google Trends.161

Trend 2. PaaS Integration - Clouds Wars.

I predict that the popularity and necessity of PaaS will grow. Many SaaS solutions are already based on 
advanced PaaS engines such as Force.com, Google Apps and Intuit QuickBase Online. The appearance 
of Microsoft Azure in conjunction with a huge number of loyal developers will accelerate the adoption of a 
new generation of applications based on Cloud Computing.

The attractiveness of PaaS development, forces this layer to become a new battleground in attracting 
developers to the platform of Clouds Providers. For today, Force.com has a huge advantage over other 
platforms as a result of the effect of the leader (market pioneer). However, within a short time, other play
ers will get ready for the battle, such as Microsoft, Amazon, IBM, Google and VMWare.162 We can expect 
that during upcoming years PaaS market will be dominated by two or more strong providers. Until then, 
the competition for developers will get stronger, and those developers will be tempted by PaaS suppliers 
with different lucrative offers. It is worth fighting for. More attractive and richer PaaS platform means a 
greater share of the SaaS market and increased demand for services in all layers of the Cloud offered by 
the provider. PaaS is the Cloud-based strategic layer, which will determine the Clouds Provider global 
prevalence in the market.

Trend 3. Ongoing Standardization.

Standardization of cloud services is crucial for Cloud Providers due to its ability to reduce costs, improve 
self-service capabilities, and automated management and because of the common measures. For the 
user, the standard service means the possibility of automatic and self-service management, application 
of comparable indicators, lower costs, but also the additional possibility as a comparison of the service 
with others commercially available. Standardization does not mean the complete unification. It mainly 
means a better management and organization of the market at a lower cost. For standardization of ser
vices, personalization takes place in the value-added (modular ancillary services) and in self-service and 
management that allows to specify the parameters of the desired resources.
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Trend 4. Corporations Enter the Role of Time Clouds Providers.

Corporations become Clouds Providers in a part-time mode by sharing a part of their temporarily free IT 
infrastructure. Such a casus occured in Amazon.com (S3) and flexible data processing initiatives (Elastic 
Compute). It is also likely that other corporations forming their private Clouds will share some of their 
unused resources in a public offering as Amazon, or for their close business partners.

Trend 5. Cloud Computing Changes the Required Skills of IT Staff.

Cloud moves required IT skills. It is no longer sufficient to monitor implementation, integration and devel
opment of projects. Instead, IT professionals will focus on the extraction of the greatest business benefits 
derived from the application of new technologies. CC helps to shed the burden of technological imple
mentation and allows for a focus on business processes. At the operating level, coding and software 
development will be replaced with project management, testing, quality assurance, business analysis and 
other tasks that require a high level of abstract thinking.

Trend 6. The Growing Importance of Cloud Services Brokerage (CSB).

Widening and deepening the number of available Cloud solutions and rapid development of Cloud, and 
thus providers offers, make a decision on the choice of solution CC is more difficult. Furthermore, not 
everyone can afford complex solutions associated with the use of  models such as Hybrid or Private 
Cloud. The choice of solutions, despite the resource scalability and theoretically easy termination of the 
contract with the supplier, is a strategic choice. Regardless of the size of the organization, hardly anyone 
in business can afford to experiment with the comfort of business processes based on IT infrastructure. 
This approach can result in the outflow of customers, loss of important contracts and contractors. There
fore, the preparation of the tender, the Call for Proposals will often cede to Cloud brokers. Brokers will  
need to have excellent knowledge of the market and the available offers. Their competence will be based 
on an ideal adjustment of completed offer, often from multiple providers, to meet the needs and expecta
tions of customers. Cooperation with the broker does not have to end at the agency in searching pro
vider. Maybe it will often last in a form of a Cloud broker care over the recipient. In a form of monitoring  
achieved capabilities through the use of recommended solutions and continuous improvement of the IT 
system through the exchange and / or integration of new, better, more efficient solutions.

Brokerage will  expand its reach to ever wider area of  activities related to Cloud-based service from 
search providers, and Cloud-based solutions, through supervision and audit of implementation (and post-
implementation), followed by monitoring and advising on the use of Cloud structure implemented, improv
ing or replacing components. Long cooperation pays off for all parties due to the effect of the learning  
curve. The longer the co-operation with the broker, the greater and better knowledge of the needs and 
characteristics of the Clouds recipient. The same applies to the provider. A long process of cooperation 
will ensure greater accountability and commitment and thus contribute to more effective deployment and 
the use of Cloud.

Trend 7. Natural Auto-Segmentation of Clouds Providers.

Together with the development of the market and increasing competition among Clouds Providers, we will  
be able to notice a process, which I shall call the natural auto-segmentation. Providers will seek their solu
tions, niche, market distinguishers. Stronger ones will displace the weaker market or move them to new 
areas of competences. It seems to be a long process of auto-segmentation, which is supported by the  
history of previous cycles of development of the IT market. In each initial stage of market development 
many competing entities occurred. The following stage is usually associated with the establishment of 
standards, one or more of which later dominated for years, until  another technology appears and super
sedes the earlier. The development of the cCouds will look alike, except that the market is so large, roomy 
and developmental that dominant players will appear in many different layers, sectors and Cloud niches. 
This is also the strength and potential of the Cloud. In the development comparable to the Internet, which 
expands organically and step by step on many, sometimes difficult to predict, fields and sectors.
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Trend 8. The Growing Importance of Clouds, in the Global Economy.

According to recent estimates, the market development of Clouds will generate up to 2015, 14 million  
new jobs.163 However, only 1.18 million jobs will be created in North America and more than 10 million in 
the Asia-Pacific region. These numbers may not be stunning in the context of the total number of inhabit 
ants of the Earth (more than 7 billion), and seriously speaking, in the context of the needs and expecta
tions of the labor market. But this is a good start, especially since the additional jobs will be created as a  
result of and in the context of the Cloud revolution.

The meaning of Clouds will increase especially in the IT labor market. If we take into account all the addi
tional trends associated with it, such as changing the role of employees in corporate IT departments, 
Clouds Wars, fiercer competition in the IT market, auto-segmentation, the whole change will be charac
terized by high dynamics and turbulence. Cloud will not generate jobs everywhere. In numerous ineffi
cient IT departments or in entire organization there can occur  redundancies. The Cloud, by  increasing 
the efficiency of the organization, will simply become a transparent tool for capturing space congestion 
and inefficient business processes. However, globally, the number of jobs will increase. Especially since 
the Cloud creates an attractive location for the development of IT professionals, and offers a new  envir
onment for Cloud-entrepreneurs and the cloud-workers.

Add to that, the expected migration to the Cloud the extensive SMEs sector, corporations, government 
and the image of changes on the economic map of the world will be more noticeable. Clouds Providers  
will generate additional revenues, which can significantly increase the GDP of each country. Especially in 
countries that regulate the law and create the appropriate pro-Cloud Computing ecosystem.

Clouds Providers can be a very important source for state budgets, especially if they are a vendors with a 
strong PaaS position. PaaS layer can provide development and sales (especially exports) for new solu
tions, application software all over the world. This factor may be not only a competitive advantage of 
Clouds Providers, but the entire region, or country.

POLICY OF CLOUDED

Trend 9. Popularity of Data Governance.

An increase of  the efficiency of public administration management requires new solutions, including the 
management of Big Data, sync, store and share data by different access rights. Governments’ interest 
over Clouds is growing and despite concerns about security and data protection, economic calculation 
still gives the same solution - migration to the Cloud is beneficial. Several countries (USA, UK, Japan,  
Canada)  has  already  started  advanced  preparation  for  the  application  of  Cloud  solutions,  so  a  lot 
depends on the efficiency of the implementation and management of Cloud by the public administration. 
Cloud will slowly incorporate more of the public administration in following countries, but at the first stage 
the administrative leaders of the Cloud will gain most. With the learning curve they will win the knowledge 
and experience necessary for further development of the Clouds and new applications. Cloud will be one 
of the key competitive advantage of countries.

ECONOMY: EVOLUTIONARY CHANGE IN PARADIGM

Trend 10. Increased Readiness of Organizations to Migrate to the Clouds.

In 2011, IBM studies conducted on a group of more than 3,000 global CIOs showed that 60% of organiz
ations are ready to take CC over the next five years in order to increase organizational and competitive 
potential. It was a two-fold increase of response defining the readiness of migration to Cloud compared to 
the same survey in 2009.164
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Also  in  2011,  AMD announced  the  results  of  a  global  research  project  on  migration,  attitudes  and 
approaches to the CC, between IT decision-makers in the private organizations in the United States, 
Europe and Asia-Pacific. The results indicate both global and regional trends in the adoption and the use 
of the CC:
• 70% of respondents confirmed that they apply or examine the possibility of using CC for remotely hos

ted applications or data storage,
• Among the organizations that have implemented Cloud solutions, 60% confirmed the business value of 

CC,
• Among current Clouds users, 92% said that infrastructure was an important element of the decision to 

migrate to the CC model.165

The Cloud is for business ergonomic solution of resources and costs. Many organizations are already 
using Cloud services, however, still largely at the basic level. Organizations will learn how to use Cloud in 
their business processes for a long time. Nonetheless, popularization of Clouds driven by rich customiza
tion will soon reach such a level that the cloud will become as obvious as the use of email.166

The  increased  readiness  of  organizations  to  migrate  to  the  Cloud  begins  with  virtualization  of  its 
resources and the search for an alternative to 'a box' software business. Not to be underestimated is 
here the role of corporations that will be forced on the smaller business partners interact in the Clouds.  
Better Cloud standards will displace traditional IT solutions.

Trend 11. MSP Mass Migration to Clouds.

74% of organizations in the United States uses or examines the possibility of using CC, 68% in APAC167, 
and  58% in  Europe.168 While  corporations  can  afford  expensive  comfort  postponing  the  decision  to 
migrate to Cloud, the MSP is no such alternative. If competitive advantage are increasingly dependent on 
new technologies that allow Clouds advantage, or at least offset. SMEs have the same access to the 
solutions, which corporations are able to afford. Of course, a capital advantage which increases the gap 
in technological arms race is still on the side of large companies, but SMEs do not yet compete with the 
giants of the market only. And the business is not only about new technologies possession. Most of all,  
the way of using new technologies will be reckoned. Mass migration of SMEs to the Cloud will increase 
competitiveness, accelerate innovation and increase the quality of the created market offer in the form of 
better products and services. 

Trend 12. The increase of Importance of Techno-entrepreneurs and Cloud-entrepreneur.

Cloud creates an environment for a new type of entrepreneur: Techno-entrepreneurs and / or Cloud-en
trepreneur. In each case, it is a complete transfer of the infrastructure for the implementation of Cloud-
based business environment. Cloud-entrepreneurs are the ones who organize their business to PaaS. 
There are also those who are able to effectively deploy and use applications, and Cloud solutions for 
business operations. For a new type of business, the entry into the business by the Clouds is relatively 
easy, and is characterized by low cost barriers. A key feature of the competition is the ability to use the 
Cloud environment.

The Cloud is and will be an excellent training ground for tens of thousands of young Cloud-entrepren
eurs. Here, the cost of bad decisions will be lower due to the lower cost of doing business. Besides, only  
in the Cloud environment there is an opportunity to test their abilities, skills, to try an offer on their com 
munity friends. Cloud-entrepreneurs will become an  increasingly important and a larger business group.

Trend 13. Improving Organizational Agility in B2B Processes.

The use of Cloud-based solutions in the upcoming years will improve the agility of organizational of com
panies in Busieness-to-Business processes. Improved flexibility will translate into easier organizational 
scalability.  This  means a  decrease or  increase of  the  organization  through a  greater  percentage of 
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employees cooperating remotely and portably and on projects. Flexible structures will allow for easier, 
faster and more effective relationships with business partners and cooperators. Involvement in collabor
ative business processes will mean mainly a suitable configuration for the application function respons
ible for cooperative business process.

Trend 14. New Models of Business Processes.

The emergence of new models of business processes will be the consequence of improving organiza
tional  agility in the process of  B2B. Increased pressure to join forces in project  implementation and 
achievement of business goals will cause an explosion of new solutions both internally and inter-organiz
ationally. Rapidly growing markets based on variables that are difficult to capture modes and customer 
needs must be translated into a variety of variables and business process models.

Cloud increases the capability and provides the tools for free modeling focused on specific tasks and 
goals. CC changes the way of working and cooperation. This trend shifts the focus to a better control and 
management of information from the in-house to the level of out-house covering its suppliers, subcon
tractors and customers. Organizations will need to focus on improving business process modeling (BPM) 
and on innovation.

Trend 15. Moving Business-to-Customer (B2C).

More and more it  becomes a clear shift  of  business-to-customer (B2C) to social  networking,  Mobile 
Clouds and Cloud services. Firms migrate after their customers. If some organizations are hesitating to 
decide whether to implement the Clouds, there is no stronger argument: acquisition of new customers, 
improved loyalty and a better service of existing customers. Private users create a Cloud-based avant-
garde through the massive use of CC applications and solutions. Developing space in the form of Web 
2.0 sites, services, applications, etc. involve and engage more and more business to the Cloud.

Trend 16. A Decrease in IT Departments in Organizations.

As the scope and scale Cloud applications in organizations will increase, then the number of IT depart
ments will shrink. IT staff will focus on advice, expertise, partner relationships with Clouds Providers, 
determining and defining the business objectives based on the technology and the control and co-opera
tion with Clouds Providers. This trend will result in the migration of technological competence on the busi
ness-technology. Some employees of extended IT departments will have to find a job as a Clouds Pro
vider. For those who are at companies, this means a qualitative change in the level of work and other  
responsibilities. 

In his book "The Big Switch: Rewiring the World, From Edison to Google," Nicholas Carr goes a step fur 
ther, and predicts the death of IT. "In the long run, it is unlikely that the IT department has survived, at 
least in the form of a well-known," he writes. "There will not be much to do, when most computers of the  
company will move from private data centers to the cloud. Business units and even individual employees 
will be able to control the processing of information directly, without the need to hire legions of technical 
specialists."169

Trend 17, Design of Organizations according to Cloud-Centric Concept Becomes a Necessity.

CC architecture will be driven by standardization (Ethernet), virtualization (servers, storage), and the effi
ciency of virtualized servers that will coexist with the current, insular architecture of the application. New 
organizations will be created increasingly in the cloud-centric model, if only because of the numerous 
emerging startups formed and operating in the Clouds environment. This trend is associated with low 
cost barriers  of  business solutions using the Cloud as compared to  traditional  solutions used.  Even 
already operating organizations will  increasingly redesign their  IT infrastructure to  adjust  to  a  cloud-
centric model.
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Trend 18. EAI as a Standard.

Enterprise Application Integration (EAI) will be a standard practice for most organizations. More and more 
companies implement EAI to allow seamless integration into existing systems with the Cloud. The pro
cess of data integration will be further enhanced by the use of applications in the SaaS layer. For the  
development of Cloud in the business environment (and not only) integration and compatibility of IT tools 
are very important. The lack of such an integration would cause failure of deployment and use of Cloud-
based solutions on a large scale.

Trend 19. Cloud Management Ability as a Critical Factor Determining the Competitive Advantage.

On one hand, the supply of information and applications is increasing, on the other hand, there is the  
phenomenon of increasing demand for a simple and direct access to data and services (processing). 
Using the Cloud, which started with supporting deployments mainly from within the organization, now 
extends to the area of the relationship between organizations and their partners and customers. In 2009 
IBM survey showed that only one third of CIOs surveyed claimed that the planned migration to the Cloud 
is designed to achieve competitive advantage. In 2011, the survey shows a sharp increase in an interest 
in the Cloud, particularly in the media and entertainment (up to 73% of responses indicating the purpose 
of migration to the Cloud, as an increase in competitive advantage), automotive (70%), and telecommu
nications (69%). According to the location of the business, seven out of 10 CIOs in the U.S., Japan and 
South Korea, and 68% in China, identified Cloud as a priority. This represents an increase of about one 
third compared to 2009, in each of these countries.170

Jeremy Wallis, in his ten-point list of trends, quite clearly draws attention to the importance of Cloud man
agement. "Because more and more organizations claiming to be part of the cloud, unified management 
of the entire stack of technology will be a critical factor in achieving and maintaining competitive advant
age. Regardless, whether it be public or private cloud, a combination of different layers of the infrastruc
ture, including applications, virtual machines, operating systems, networks, storage, using a set of man
agement tools that reduce the complexity of the environment by enabling the monitoring service perform
ance monitoring and automation provision of resources."171

Trend 20. An  Increase of Cloud Awareness among Organizations.

Undoubtedly, the awareness of Cloud offers among organizations is rising. Much of the role can be attrib
uted to Cloud services customization, extension of the Web 2.0 market, but most of all, the activity of  
Clouds Providers. Events such as the launch of Windows Azure at the business level, or Google Drive, or 
SkyDrive at the private customer lever, bring us closer to and promote Cloud-based products. Customers 
are more aware of the possibilities offered by the CC, which is shown by, inter alia, a number of organiza
tions that are considering migrating to the Cloud. Increased awareness of the Cloud will boost exponen
tially with the use of Cloud-based services and tools for organizations. It is just a matter of time when the  
scale of Cloud deployments will reach sufficient critical mass to start a snowball effect, after which the 
Cloud will become as a natural tool as a bank account.

Trend 21. Intensifying the Demand for Cooperation.

Application of Clouds by organizations will increase the demand for collaborative relationships, and mul
ti-aspects  cooperation.  The Cloud is a  cooperative environment.  It  enables collaboration, sharing of  
tasks and work, sharing documents and other data. This environment is ideal for co-operation, remote 
work and mobile work. Organizations will increasingly use the Cloud collaboration tools and develop its 
ability in new forms and applications. In the short time, it is waiting for the cooperative organizational  
boom.

Trend 22. Accelerating Innovation.

Cloud Computing unleashes innovation. Lower costs of cooperation, sharing of data and communication 
improve a creative problem solving, creation of new products and services, improve existing tasks. Cloud 
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reduces the cost and time of implementation of innovations, while increasing its space. The costs are  
lower due to the efficient scalability on-demand rental resources and the payment system pay-as-you-go. 
Saved time is obtained by reduction of travel time, access to resources and co-workers and by rapid test
ing of  new solutions and opportunities to access potential customers (without limitations of  time and 
space). The expansion of space is theoretically possible through unrestricted access to employees, asso
ciates,  suppliers and all  possible resources needed in the innovation process distributed around the 
world.

Trend 23. Education in the Cloud.

Interactive whiteboards, laptops and tablets instead of books, distance learning, e-learning, are just some 
of many uses of ICT in education. However, only just the Clouds development can create the conditions 
for total revolution in science and education. Nevertheless, until this happens, some parallel to the tradi 
tional teaching models, new experimental, more and more numerous in their variety and form models will  
continue to appear. However, extra science courses and out of school learning additional to the compuls
ory teaching will  apply the Cloud fastest.  Thus, the scope of  the new method will  include language 
courses, specialized courses, virtual academies and training of all kinds, from business to private ones. 
Education in the Cloud allows to use the same resources for learning and teaching, to share and develop 
these resources. It also allows for the use of the knowledge and experience of the teachers and coaches 
from all over the world. In this way, new highly innovative methods and areas of learning and develop
ment will be formed. This trend has been visible for many years in the field of e-learning, but only in the  
Cloud it will have a chance for a giant and displacement dynamics which will change the traditional form 
of education completely.

Trend 24. Overcast Telecoms.

Many industries are changing and will continue to  change under the influence of Clouds. One of such an 
example is the telecom sector. Web 2.0 and Cloud Computing model are, at the same time, a big threat 
and an opportunity for telecom companies. A threat due to alternative forms of communication, data 
transfer and offers added. In the race of technology, it is not a voice communication provided by the tele
coms that will  be a major value but the access to the Internet,  so that voice communication can be 
cheaper and developed into more advanced forms and functions including video, cooperation and shared 
entertainment in the Clouds. The trend of changes in telecoms is even with the development of ICT. Until  
the development of Clouds gains greater speed. Telecoms will  have to, in some way, connect to the 
Cloud, either through bidding or even by transforming themselves in the form of Clouds Providers.

Trend 25. Clouds Providers will Include in their Offers the Expert Services.

Some SaaS providers have started cooperation with consulting companies in order to provide a value-
added knowledge to offered applications. Successforce service, owned by Salesforce.com allows cus
tomers to  connect  with  any Salesforce’s  consultants  or  consultants  of  one of  the partners,  such as 
Accenture and Deloitte. NetSuite enables their partners, who provide professional services, an access 
and service of their customers by NetSuite software. H&R Block's Tango (customer service prepares tax 
returns online), for a $70 fee, provides 24h/7 possibility to contact tax experts. In the future, Cloud-based 
services, beside computational power, will provide more and more often an access to expertise and / or  
collective intelligence.

Trend 26. Asia and the Pacific will be the Main Region of CC Development.

Nitin Bhat, Partner & Senior Vice President of Frost & Sullivan ICT Practice Asia and the Pacific, notes  
that the increase in sales and the use of smartphones and tablets will pave the way for Mobile Comput
ing, and consumer Web 2.0 webservices will gain momentum of development, especially in the segment 
of enterprise social networking. According to Bhat the development of stable and high-speed broadband 
will enable universal access to the Internet in many countries of Asia and the Pacific.
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Since 2012, Cloud Computing has become a mainstream ICT development in the Asia-Pacific region. 
Already about 30% of organizations in Asia and the Pacific have adopted some form of CC. Asian organ
izations recognize numerous benefits of using CC. These benefits include the ability to offer greater busi
ness agility, reduced costs, and switching IT spending from capital investment to operational expenditure. 
In principle, CC becomes a critical way of gaining a competitive advantage by today Asian organizations. 

Andrew Milroy, Vice President of ICT Practice, Frost & Sullivan Asia Pacific says, "Against this back
ground, the market for public cloud computing is set to reach US$5.8 billion by 2015, growing at a CAGR 
of 39% between 2010 and 2015. [...]. The impact of the shift to cloud computing will become apparent. 
One of the first obvious effects of this type of technology is the cloud-driven transformation of whole 
industries. The IT industry itself is being transformed by cloud computing as consumers and businesses 
depend, to a greater extent, on smartphones and tablets."172

SOCIETY AND COMMUNITIES

Trend 27. The Impact of Web 2.0 on CC.

Cloud Computing was growing from the bottom up, stretching from the consumer market to the business 
market. What is interesting, this increase followed the evolution and maturation of Web 2.0 market. Let  
me recall that Web 2.0 can be defined in a nutshell, as a concept, in which the user generates the con 
tent and value of online social and networking sites. Social and networking sites were also developing on 
the consumer market initially, before the business noticed them and began to use them. The same phe
nomenon, as it  occurred in the development of Web 2.0, is repeated in the case of  development of 
Clouds. This fact is in this case an additional justification. Now, users of social and networking sites gen
erated a lot of traffic and activity which reflected in the creation of large volumes of content. The natural  
consequence of this fact was the need for access to the content and friends on the network. The pres
sure on access began to increase with the emergence of more mobile digital devices. And the following 
need was the need to synchronize data. All of these needs were sown on a fertile, prone to growth, 
Cloud ground. A flywheel has been launched and it accelerated the growth of Cloud and covered with its 
range the business zone. Except that the business has still more problems with the adaptation of Web 
2.0 than with the Cloud. The Cloud is a more cost-effective and understandable solution for organiza
tions.

Online communities and social networking are levers of Web 2.0 in the Cloud. They provide effective 
reasons for the use of various services, such as storage, sharing, synchronization, remote and mobile 
access to data and network relationships. To understand the power and importance of the impact of  
online communities and social networking, one needs to get to know the specific nature of these phe
nomena.

The Internet community is made up of groups of users with common interests. These groups are volun
tarily activated to share or exchange information through Internet communication tools. The relationship 
between members of the group depends on their common interest, when the interest disappears, the 
participant leaves the community. Online community centered around blogs, wikis, instant messaging, 
news Q&A, and discussion forums. According to the Pareto principle, we can venture to say that 20% of  
users of online communities generate 80% of the content.

In recent years, more and more companies understanding the power of online communities, has began 
to create their own blogs, wikis and discussion forums. The intentions of these corporate initiatives vary 
greatly,  but most are motivated by marketing objectives. Although the companies were more or less 
effective in achieving the desired results, the phenomenon has an increasing impact on the marketing 
game rules.
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▼ Figure. Online Communities vs Online Social Network.

Source: Own work, based on: Deloitte Consulting.

The online social network is , in turn, a network of people, among whom direct links are established on a  
basis of affinity of common interests. Common interests play a great role in connecting people with each 
other individually and directly,  even if  the interest disappears,  the relationship is usually maintained. 
Members voluntarily exchange information on a wide range of topics, including themselves, their hob
bies, feelings, preferences, and opinions on any topic. Facebook, LinkedIn and Twitter are the most 
important examples of this technological paradigm. While companies clearly recognize the added value 
of creating or participating in online social network focusing on a specific topic (market research, concept, 
brand building, product testing, customer loyalty), most of them do not have an effective idea and / or suf
ficient competence to employ this social potential for business purposes.

The number of users of online social networks (Facebook - more than a billion, Twitter - 500 million, Linkedin 
- 175 million), the activity of these participants, the amount of time using online social networks, the amount 
of user-generated content, it all speaks for significant participation and influence as the development of the 
Web 2.0 and the development of the Cloud. This effect will continue and it will continue to increase. 

Public online social networks are generally used by companies in two ways, either to the strategy of 
"push" or the strategy of ‘pull’. Strategy of ‘push’ consists of engaging the client in relation with the com
pany. The aim is to create, in this way, the capital company based on the clients. Therefore, solutions 
which are supposed to evoke customer loyalty, combine them, and engage in various corporate initiatives 
are created. Many of these activities are carried out primarily on Facebook and Twitter. It seems that 
Google +, which was supposed to be an effective alternative to Facebook, does not have the social 
power and such a strong influence to encourage its widespread use by the business. Anyway, I suppose, 
Google strategy is based on distributing accents - first to spread wings on the consumer market, and only 
then place an offer for the company.

On the other hand, the strategy of 'pull' draws information from customers. Social networks are a mine of  
information on opinions, preferences, references, companies awareness, products and business activit 
ies. Users often write on their blogs, wikis, or simply share information, comments on the topics which are  
interesting for the company. Strategy of 'pull' refers to the study of the impact of the company's activities  
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on the community website. Available analytical tools allow to create fast and dynamic picture of changes  
which are characterized by the opinions and attitudes of customers. For the company this knowledge is  
priceless as it allows to react in time to various changes in the preferences of potential and existing cus 
tomers. Businesses have the opportunity to gather valuable information from different sources and com
munity functions (Web 2.0) implemented in the current business tools, such as Social CRM help them.

An example of the application of Web 2.0 in business can be a proactive customer service through social 
networking services. At the end of 2008, in Bank of America (BoA) a service representative responded to 
tweets from customers and small businesses to questions related to the product. The telecom Orange,  
went a step further by integrating Twitter with CRM. Twitter is automatically scanned for keywords related 
to the services and products of Orange. News from Twitter are then sent to the CRM where an agent of  
Orange provides answers back by a specific Twitter user profiles. For the extraction of content from Twit
ter, Orange can detect problems and complement the ongoing customer support system, e.g. by posting 
information on the FAQ page, or by direct response to customers.173 The combination of CRM with social 
networking creates an early warning system and the absorption of relevant business information.

▼ Figure. Salesforce.com integrates Twitter as a servicing channel for Orange.

Source: Own work.

Engagement of Web 2.0 tools to traditional business applications is becoming more common practice. 
The impact and flow of information 'to' and 'from' organization is constantly increasing and therefore 
increasing amounts of data is rammed into the Cloud. Cloud thus becomes symbiotic environment for 
Web 2.0 and business applications.

Trend 28. Communities of Clouds.

The increase and the scale of applied services and Cloud resources will be associated with the trend of 
Clouds 'socialization'. The Cloud is simply in favor of common interactions based on sharing and exchange 
of digital assets. On the one hand, the existing social networking sites will exacerbate this trend through the 
use of Cloud-based solutions, which is taking place today. On the other hand, solutions based on Private 
Cloud, which will combine the resources and users accounts linked to the common interest, will be created.

Trend 29. The Development of Consumer as a Service Platforms (CaaS).

Development platforms aimed at providing services and solutions to end users is  associated with the trend 
of system integration. It is an integrated system-offer which is available from one level of registration (user  
account) that allows access to many different services. The second reason of CaaS platform development 
trends is the need to create a wide range of an offer in a single place. This can be done from the directory 
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service and it is very practical for more complex and diverse business services. However, in many cases, 
the platform will be a more useful form of aggregation and sale of solutions offered by many developers.

Trend 30. Personal Cloud as an Alternative to a Personal Computer.

Gartner published a report, "The New PC Era: The Personal Cloud," in which he predicts that by 2014, 
Personal Cloud will have replaced the personal computer.174 The study indicates five 'mega-trends' that 
support this thesis. First of all, Gartner predicts that Cloud services will be available for 90% of personal 
consumer devices by 2015. Other trends include an increasing number of providers for the plan, a hybrid 
combination of Private and Public Clouds and a greater choice of routes to the Cloud.

Trend 31. Increased Clouds Awareness among Users.

Google Trends give a clear diagnosis of the popularity of Cloud-based services among users. This trend 
intensifies and increases from year to year. Together with the development and intensity of Cloud applic
ations in business and in private activity Clouds awareness is growing too. The differences in the percep
tion and understanding of Cloud are and will be as varied as the needs and ways to use it. However, as 
the knowledge of the Internet is obvious nowadays, so will the knowledge of the Cloud model increase in 
the upcoming years.

TECHNOLOGICAL SHIFTS

Trend 32. Growing Interest in Cloud-based Services.

Google Trends show a clear positive result of the growing interest in Cloud-based services. In the fore
ground of interest are, of  course, Cloud applications. This should be a signal to providers, informing 
about where to invest efforts in making offers for end users. The second conclusion can be drawn as a 
confirmation of the analysis providing increased competition in the SaaS layer among developers and in 
the PaaS layer of Clouds Providers.

▼ Chart. Trend for the search phrases associated with Cloud-based services 'cloud apps', 'cloud 

services', 'cloud solutions'.

cloud apps 1.00 cloud services 2.50 cloud solutions 0.50

Source: Google Trends.175

286



CHAPTER IV.  ALTERNATIVE SCENARIOS FOR THE FUTURE OF CLOUDS ECONOMY│WEATHER FORECAST FOR TOMORROW

Trend 33. Firstly, secondly, and thirdly ... Integration.

Imagine that we need some common business applications for accounting / finance, cooperation / com
munication and human resources. These applications are written in different programming languages 
on different platforms, they also have various accessories associated with the handling and analysis of  
data, including business intelligence. What emerges from this image problem? A lack of integration 
between applications. In order to create their own customer market, developers have tried various solu
tions that would provide a key value to them - at the expense of its own standard integration. The task 
was to create such solutions, in such a scale so as much as possible to tie together the recipient. If a 
developer created an integrated solution, then they would open the door to competition. The situation 
would not have changed until  today, if  smaller development units offering applications in the Cloud 
would not have made a breach in the market. First, this model creation, distribution and application 
management and customer service was by far more effective than the traditional one. Second, it elim
inated the problem of integration. However it did not eliminate this problem in the case of traditional 
solutions.  Now,  the  developers  who so  far  have  not  created  Cloud  applications  are  beginning  to 
migrate their products to the Cloud. With greater or lesser resistance, depending on the strategy and 
products of developer.

But the market clearly determines needs, there will always be some suppliers who will find lucrative busi
ness for themselves. It is easy to say. Integration needs are enormous. Most Cloud projects, even though 
they turned successful, have not paved another existing standard yet.

Imagine that we want to start a small business. We need to such a system that 'just works' with minimal  
effort or experience, and that is cost effective. What do we expect from the Cloud? The answer should be 
simple: start-ups and SMEs will seek to integrate services, either on a single supplier, or a highly integ
rated ecosystem of suppliers. The ideal solution would be to sign up for one online account that allows 
access to integrated tools that support finance, cooperation, communication, relationship with customers, 
HR, etc.

The Cloud will reached such a expected level of integration one day, but until then ... We have only two 
providers which can boast about a wide range of integrated services. These are Microsoft and Google.  
The problem is that the Cloud offers many services that we would like to implement, and closing on a  
single provider does not suit us now. This would limit choice, exchange, experimentation and optimiza
tion.

Microsoft and Google are not the only providers with the ambition to create a single, integrated platform 
of comprehensive services. In the queue for success there are other providers or invaders from comple
mentary industries: Amazon, Salesforce.com, VMware, or hosting and telecommunications companies. 
The problem is that none of the big players will find it profitable to integrate the entire market, with all the  
services. The rule is that it is in the interests of the smaller providers to integrate services with larger sup
pliers. That is why corporations like Google and Microsoft allow third-party developers to create and 
develop the services on their platforms. Thus we return to the starting point, that is to Clouds Wars in the  
PaaS layer. PaaS offer is supposed to attract the best developers which by creating and developing their 
applications will complete the offer of enterprise  Clouds Provider. The entire platform will create an integ
rated, single window, through which after prior signing up we will  be able to use numerous possible 
options.

Trend 34. More and More Applications Migrate to the Cloud.

Lower costs of management, distribution and development of applications in the Cloud, forces a migra
tion of IT suppliers to Clouds. This trend is quite obvious due to the cost, organizational and business 
benefits. In addition, the transfer of applications to Cloud follows the customers who already enjoy and 
get used to the services of CC.
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Trend 35. The increase in Applications for Mobile Devices.

The number of sold and already in use mobile digital devices speaks for itself. After the  dynamic sales 
trend, drawing as the post PC era, developers offers must keep up. Therefore, many of the vendors 
focus  on  creating  solutions,  mainly  due  to  the  mobility,  data  synchronization  across  multiple  digital 
devices used and remote access to resources. An example of the application of market development for 
mobile devices may be an available offer in Apple's App Store, where apps are selected for each device 
supplied by:  MacBook, iPad, iPhone. At present they offer more than 700,000 applications, some of 
which are produced by Apple, but most of the offers are provided by external developers.

Trend 36. CC Resources are Becoming Increasingly Customizable.

Although it is already relatively friendly, Cloud Computing will become more flexible in the future. This will  
mean that the application and the need for Cloud services will grow even more.

Today, the paradigm of Cloud Computing is to implement best practices in standard ways. But this cre
ates limitations, in such  applications as CRM. Extremely complex custom applications that provide a 
competitive advantage, such as travel booking system cannot be paradoxically implemented in the Cloud 
in a flexible way, but in a stiff one. In the future, however, solutions offered by suppliers will be widely  
used and will be more customizable by end users. Transformation of more complex and sophisticated 
solutions to the Cloud will be the next step.

Trend 37. Sharing Resources will Become an Imperative.

Data centers implementing currently CC architecture migrate from the model focused on applications in 
the direction of shared virtual infrastructure. This allows multiple users to use the same infrastructure, 
thus spreading the cost and reducing the unit price of leased resources. Resource sharing model, quite 
common in the consumer market, has just started to break in the business market. However, the benefits 
of this approach are significant enough, so that this model will soon become one of the most important  
imperatives in many non IT sectors.

Trend 38. Solutions as a Service.

The current division into IaaS, PaaS and SaaS services is justified and transparent. However, it can be 
blurred, especially when the offer is not focused on a specific product and solution. The solution may 
include various combinations of services localized in different layers. According to Thoran Rodrigues, we 
may be witnessing the creation of a new layer in the stack Clouds.176 This new layer, which we call the 
'Solutions as a Service', lies somewhere between the Cloud software and Cloud platform and consists of 
a complete solution carefully wrapped, packaged and sold within the same CC service model. According 
to Thoran Rodrigues, an example of such a service is CloudSearch Amazon.

So, what is the difference between a Cloud solutions and Cloud software? Cloud software, like traditional 
software, consists mainly of an autonomous package to perform a set of functions. This solution focuses 
on the end user and the additional features included in the basic functions and the concern of developers 
is usability and system functions or user interface. Google Docs and Microsoft Office 365 is a set of 
Cloud software,  namely the collective applications focused on the specific needs of  the user.  Many 
Cloud-based software is simply 'overcast' version of the traditional software running on virtual servers 
and accessed via a web browser.

On the other hand, 'Solutions' focus on specific problems, whether technical or business ones, and  
they are less independent, in the sense that they can interact with other 'Solutions', or with other parts  
of the Cloud stack. CloudSearch Amazon is a great example of the 'Solutions'. First, it eliminates the 
problem of implementing and maintaining search platform for all  kinds of  content on the web and  
secondly, the model is available in 'pay-as-you-go’ payments. Microsoft Windows Azure Media Ser 
vices is another example of an attempt to build Cloud solutions. Instead of end-user tools, developers  
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are offering a set of APIs that allows us to customize the system and gain access to its basic func 
tions.

Trend 39. The Increase in Migration to PaaS.

PaaS will offer a better and better alternative to existing traditional environments for developers. The 
influx of developers to the platform will soon be significant, the more so that this layer is the domain of  
strategic development for the largest Clouds Providers.

Trend 40. Browser as the Software All-in-One.

Browsers are evolving into multi-functional application ‘all-in-one'. Local applications will be 'passé'. The 
main function of digital devices is reduced to the role of Cloud-based gates.

Trend 41. Private Clouds Popularity among Organizations.

Google Trends illustration shows exactly what is going on in the area of application of Clouds by type. 
Private Clouds win. Interestingly, the least popular type is Hybrid Clouds. This may indicate a high busi
ness distrust in the solutions offered by the Public Cloud. Two aspects are particularly important: security 
and legal regulations. However, we can expect over the next few years, a further growth in the popularity 
of Private Clouds, where the addition will be Hybrid Clouds.

▼ Chart. Trend popularity of search phrases associated with the type of Clouds 'private cloud',  

'public cloud', 'hybrid cloud'.

private cloud 1.00 public cloud 0.60 hybrid cloud 0.10

Source: Google Trends.177

It is forecasted that especially large companies will create Private Networks Clouds. IBM is the market 
leader suppliers of Private Clouds.

Trend 42. An Increase of Hybrid Clouds.

A preferred alternative to costly Private Clouds are Hybrid Clouds. Their popularity is  not staggering, but  
the trend will be felt. Unlocking the organization towards increased use of hybrid solutions will be clearer 
after the market saturation of  Private Clouds and after streamlining regulations on storage and data 
security.
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Trend 43. The Great Cloud Storage.

As companies increasingly migrate to the Cloud, we can expect a sharp increase in the amount of data 
stored in the Cloud. In addition to stepping up expectations about the size of disk space, the demand for 
speed, reliability and security of the IT system will also increase. This, in turn, will cause an explosion of 
offers providing various functions and solutions.

Trend 44. Focus on Data Compression Techniques.

A continuous increase in the amount of data transferred to the Clouds forces the seek for most effective 
ways  of  storing the data.  One of  these  ways  is  compression.  Compression  techniques  will  play an 
increasingly important role in data storage.

Trend 45. Big Data vs. Big Chance.

The problem of Big Data will  become more and more noticeable. The amount of data in circulation, the 
amount of data in the Cloud will require a new approach to database management, including advanced ana
lytics. The search for efficient ways to handle Big Data will result in new solutions and a huge potential for the 
use of the data collected by both organizations (Private Clouds) and the Clouds Providers (Public Clouds).

Trend 46. Business Activity Monitoring (BAM).

Business Activity Monitoring increases the possibility of an effective monitoring and visibility into business 
processes, customer activity and CC services. The more clouds in the organization, the more information 
to be serviced, but it also means the greater possibility of monitoring user activity, business processes 
and market activity in the business environment of the organization.

Trend 47. BI - Increased Analytical Capabilities.

Business Intelligence changed significantly over the last decade, it moved away from developed prac
tices - into the mainstream of business competences, from very high cost - to affordable fees for SMEs. 
BI has matured, but maturity does not mean that BI is static and unchanging.

BI changes under the influence of CC and Web 2.0, especially because of the growing Mobile Computing 
market. BI has a chance for its market reactivation. Large amounts of data coming from the client social 
areas and the need to embrace multiple data streams from multiple sources simultaneously and continu
ously makes that expectations for BI increased significantly. Effective business decisions depends on 
right prognosis supported by the analysis of the smooth data.

Analytics and Business Intelligence are most popular in the oil industry, in sectors related to consumer  
products and health care industry, respectively, 91%, 89% and 86% of surveyed CIOs.178

Trend 48. Analytics is Becoming a Significant Factor in the Cloud.

Analytics perfectly fits into the possibility of CC. Large amounts of data streaming require large and vari
able power. Added to this is the issue of data storage, access, sharing and synchronization. The Cloud 
meets all of these conditions. Especially, where analysis of large data is required, such as public adminis
tration, statistical offices, research projects, in telecommunication, banking, financial services (including 
stock exchanges). Analytics in the Cloud is an upward phenomenon.

Trend 49. The Increase in Reliability of Data Security in the Cloud.

Nearly 1 out of 10 organizations in the U.S. estimates that they store the data with the value of more than 
$ 10 million in the Cloud. But 63% of  global  respondents still  perceives data security as one of  the 
biggest risks associated with the CC model.179

Data security is a challenge today, even in the case of closed IT environment. For many financial, military 
and public institutions this issue will become even more important in a shared and open Cloud Comput
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ing environment. Clouds Providers need to find and develop ways to gain the trust of these important  
customers, who treat data security as the number one criterion for selection of the service provider.

Trend 50. Centralized Zone of Trust.

Security of data will be transferred to the ‘centralized trust zones.’ This means that we have to learn 
and get used to identity management in enterprises - and inside the Cloud. There will be more and more 
Clouds, in which we will have to deal with the need for single sign-on, and proof of identity based on 
security and data protection will be a required standard.

Trend 51. Security in the Cloud is Becoming more Standardized and it will Boom more and more 

Trust.

It is providers matter to develop better and more reliable standards to increase security in the Cloud. The 
rapidity of development of the Cloud market and convincing both organizations and many home users, 
who still believe that their own computer will give them greater data protection than the Cloud depends 
on it.

Trend 52. The Growing Importance of Mobile Cloud.

Cloud users have an access to services mainly via a computer (90%), smartphone (56%), the tablet 
(37%) and thin-client180 (32%).181 The Cloud is dependent on the mobile digital devices. It is mainly this 
type of device that forces by its smaller size and weight - 'a trim', and thus the transfer of computing 
power and data resources beyond their physical structure.

Juniper Research studies tell of the size of the sector, according to the research, the market for cloud-
based mobile applications will grow by 88% in the period from 2009 to 2014. The value of this market 
was $ 400 million in 2010, and by 2014 will reach $ 9.5 billion.182

▼ Infographic. Mobile Cloud.
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For the first time ever, smartphones sale exceeded 

the sales of personal computers in 2011:

- approximately 468 million smartphones sold
- approximately 364 million PCs sold

- in 2016, 72% of the sales of smartphones will have only a touch 
screen interface

-number of devices with advanced user interface technology will 
amount to 9.1 billion in 2015, compared to 1 billion units in 2011

It is estimated that in 2015, tablet sales 

will more or less parallel to PC sales, 

while on the market will already have 

one billion smartphones sold.

BUT THE TOUCH SCREEN MAY NOT BE ENOUGH …

CES 2012, providers of consumer technology 
proposed products with various other user interface 
mechanisms, such as:

- Physical Gestures (Xbox Kinect)
- Voice Control (Siri iPhone)
- Technologies 'eye-tracking'

Multi-core processors (Applications and 
Graphics) allow mobile devices to support 
multiple and more complex applications 
and to maintain a longer battery life. 
Advanced processors for mobile devices 
enable better application performance:

- high quality video editing
- 3D applications
- face recognition
- virus scanning
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INFLUENCE OF NEAR FIELD COMMUNICATIONS (NFC)

Source: Own work, based on: “Infographic: Features your next smartphone may have”. Kevin C. Tofel. May. 3, 2012.183
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ADVANCED GAMES

- one in three mobile phone owners uses mobile games regularly
- the popularity of consoles on the PC drops, while mobile environment benefits
- integrated, advanced 3D graphics, LTE, Web browsing, video and audio can now 
be delivered together to the high quality console with the ability to play anywhere
- quad-core processors allow developers to work on:

- artificial intelligence
- the next generation of HD multimedia content
- acceleration of applications delivered

MULTITASKING

- quad-core processors allow for easy 
multitasking on mobile devices 
comparable to that of the desktop
- switching between open applications 
will be faster
- high-performance applications can 
continue to run in the background

The use of images and video on mobile devices 

will be characterized by the explosive growth:

- YouTube mobile has over 600 million 
views per day
- smartphone’s cameras will continue to 
improve the functionality significantly and 
achieve autonomous cameras in the next 
few years

OPEN SOURCE = APPLICATION MANIA

- Android, the open source operating system, dominates the smartphone market 
with over 250 million activated devices
- Android has been successful because it is free and open to the innovation of the 
third-party companies
- providers of open source will become increasingly significant players in the mobile 
applications market

NFC will have a huge impact on the development of 
mobile technologies in the following areas:

- mobile payments
- fast and secure data exchange
- the use of mass transit applications
- development of new feature multi-player 
games, such as Angry Birds
- applications to run health checks
- unlocking the door

It is expected that NFC will facilitate the 
execution of commercial transactions 
(for example, instead of buying a paper 
ticket or using a credit card), the total 
value would be $ 74 billion in 2015.
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Trend 53. Mobile Operators Climb to a Higher Level of the Value Chain.

Telecoms are trying to climb up the value chain. For a long time infrastructure providers feared that they 
would be relegated to the role of the ‘tube operator'. That is why companies, such as Vodafone and Veri
zon, put a lot of effort into the development of the Mobile Cloud as an optional value added.

Trend 54. IT 'Consumerization' Acceleration by Mobile Computing.

The increase in demand on the side of employees for an access to data and to co-workers regardless of  
location, Consumerization of business applications for mobile devices accelerates.

Trend 55. Standard 4G LTE will Displace the Development of Applications that Require High Band

width.

3G is being increasingly replaced with faster 4G LTE standard, which will result in an increased access to 
new developments in the Cloud, and thus to the wider use of mobile digital devices.

Trend 56. Mobile Devices Evolve through the Cloud.

Cloud allows to reduce the size and weight of mobile digital devices and for a longer battery life. Thus,  
the function of  mobile  devices is  changing from the 'boxes full  of  chocolates'  (applications)  into  the 
access 'gateway' to clouded resources (data, things, people, places) through each digital device oper
ated by the user.

Trend 57. The Fragmentation of Digital Devices.

The level  current smartphones, tablets and PCs cloudiness will  cause an explosion of  new forms of 
digital devices, from handheld (such as watches, glasses), to household appliances (washing machine, 
fridge, microwave oven).

Trend 58. The Evolution of the Risks and Challenges Associated with It.

Growing, thanks to the Cloud, mobile digital devices market draws attention and attracts of  more and 
more active hackers. Inasmuch we start to more often and more deeply organize our data in the Cloud, 
the hacker attacks will start to concentrate there too. Thus, this is a challenge for Clouds Providers for a 
greater security and data protection, including effective virus protection.

Trend 59. Mobile Computing will Revolutionize the Way we Work and Cooperate.

Mobile computing will revolutionize the way in which work is done. Unfortunately, today many organiza
tions have a problem with changing the old paradigm to the new one. Lack of understanding of mobile 
and remote working translates into higher costs of maintaining an employee in the office, due to the need 
for more office space and costs associated with the creation of jobs. Employers, however, have a big 
problem with the work control, especially over remote workers. It is believed, unjustly, that an employee 
on-site at the company is more efficient. However, cost pressures will  soon change this view. Some 
employees will have to continue to work on-site in the company, but only for those positions that require 
availability. Where the work is based on tasks and projects, increasingly mobile and remote manner of 
their  implementation will  be used. Despite the trend,  which began even before the popularization of 
Clouds, changing working practices will have undergone a long evolution, not because of the lack of 
solutions and technology, but because of the mental barriers of employees and their employers. Only the 
process of finding long-term solutions, new ways of accomplishing the tasks will change the general atti 
tude towards new forms of work. Unfortunately, the problem is deeper than it seems. Many companies 
are stuck in the twentieth century mental static methods of work, standard contracts, stability and con
tinuity.

Trend 60th. Increased Mobility of Workers.

Despite the fact that remote work is still not widespread and popular enough, and in turn, mobile work is 
becoming quite a common method for organizing today businesses. Mobile Cloud accelerates the devel
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opment and potential of this type of work, relieves the unnecessary costs of transfer, or transport docu
ments. It limits the travel costs associated with the need for continuous contact with the company, includ
ing co-workers. Both the employee has greater opportunities for more effective work in the field, and the 
manager has a wider range of tools for monitoring, evaluation and insight into the work of their mobile 
subordinates.

Trend 61st. Mobile Computing Becomes 'Internet of Things'.

Forecasts presented by IBM, Cisco and Ericsson, stating that by 2015 there will be 1 trillion Internet-con
nected mobile phones, has been modified and moved by IBM in 2013. Sensor networks will become the 
future standard economic infrastructure. Networks of sensors that will  collect information from places 
(roads, parking lots, highways, schools, houses, offices, equipment for everyday use), and collect data in 
the Cloud, for later analysis, redistribution in the form of useful information and knowledge. At the macro 
level, it will let the synthetic data analysis to advanced forecasting and management. At the micro level,  
the data in the form of information (e.g., weather conditions, turning the heat on in the house before the 
arrival of the owner, realizing automatic purchases) will be delivered to individuals and organizations.

If an object can be connected to a sensor that will be able to control its work via the Internet, sooner or  
later it will happen. This trend brings us to the era of 'Internet of Things'.

Trend 62nd. The increase in Mobile Commerce.

The most visible growth of mobile shopping is visible on the market of Cloud applications,  digital content 
and games. Mobile payments spread with the use of the smartphone will be an additional stimulus of 
Mobile Commerce development.

Trend 63rd. Dissemination of HTML5.

The increasing adoption of HTML5 standards makes it easy to project applications that use the Mobile 
Cloud. HTML 5 supports offline caching, which allows for the efficient use of mobile applications in the  
Cloud and, at the same time, it provides the service, even if the device is not connected to the Internet.

ENVIRONMENTAL INFLUENCE OF CLOUDS

Trend 64th. More Rational Economics of Managed Energy Resources.

As the Cloud Computing model moves its limits and can be implemented in areas distant from the ICT, 
green benefits that it impulses are becoming the standard for use in other sectors of the economy. Let 
me remind you that the savings that Cloud offers in this area result from the location of data centers in 
countries with low temperatures. In this way, the cost of IT hardware infrastructure cooling is lower than if 
the same data center was build e.g. in Africa. The second aspect is the energy saving resulting from the 
shared infrastructure. Equipment wears evenly and globally. Even if a part is not fully used, this way (joint 
tenancy) is much more efficient than traditional models of IT infrastructure provision. This saves energy 
costs significantly and thus CO2 emissions on a global basis. This trend will intensify in the IT sector due  
to the consolidation of the market.

SLA LAW

Trend 65th. The Growing Importance of the SLA.

SLA contracts will become a decisive factor in the development of Cloud business market. Quality, preci
sion and equivalent rights in SLA contracts will  have an impact on effective customer acquisition for 
Cloud Providers. In addition, the spread of SLAs will improve the efficiency of IT performance measure
ment greatly.
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Trend 66th. SLA as a Way of Accounting for IT Departments.

SLA will be increasingly based on settlements with corporate IT departments of the organization. SLA will 
allow for a better allocation of costs and speed delivery of resources that will be compared with offer of 
external Clouds Providers.  This trend is related to the direction of the transformation of  corporate IT 
departments into intra-organizational service providers.

SUMMARY

It is high time now for a summary of the 66 trends of Clouds Economy. I have based this  point of publica
tion on the PESTEL structure of Deloitte. I had a problem with organizing all the trends, because they are 
often interrelated and sometimes repeated, but in completely different contexts. However, only the cap
ture of majority of trends gives a complete picture from which we can draw synthetic conclusions. Trend 
analysis shows the strength of the impact of the Cloud on the socio-economic and technological develop
ments clearly, as illustrated in the scheme below.

▼ Schema. The Projected Impact of Cloud Macro Trends in the PESTEL Structure.

Source: Own work, based on: Deloitte scheme.

Development trends and the impact of Clouds are associated with changes in our patterns and habits in  
relationships,  especially based on the co-activity (private relationships)  and at  work  (mobility,  remote  
working,  collaboration,  resource  sharing).  Socio-economic  zone  is  never  constant,  and  shows  the 
changes which scale,  scope and dynamics depend on the factors  that influence our behavior. Cloud 
Trends are very strong and have a consistent impact on our lives, and they will also stimulate and encour
age us to new patterns and habits. Cloud gives us a lot of opportunities that we will use in solutions which 
are clearly difficult and easy to predict. Especially if we look at the impact of Clouds on the  creation of  
innovative solutions. This innovation is driven in business, and in social life it is often spontaneous. Any 
way, Cloud trends will be the main and a key determinant of the changes that are waiting for us.
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CLOUD FICTION. ALTERNATIVE SCEN
ARIOS FOR THE FUTURE OF CLOUDS 
ECONOMY FROM NOW, BEYOND 2020

Cloud Fiction presents four alternative scenarios for the development of TSE (Techno-Socio-Economic) 
based  on Clouds factor. Each of the described variants is based on the assumption that the Cloud Com
puting model is the main determinant of the impact, and only through the prism visions of the future are  
considered.

▼ Scheme. Justification Factors for Cloud Computing Interest.

Source: Deloitte.
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Scenarios presented the above do not demonstrate only and possible ways of Tomorrow. Many of the 
factors described in the description may take place in various combinations, so that the final number of 
possible variants is limited only by our imagination. Although we cannot predict the future, we can still  
plan, program and set some tracks for its development. Many factors have their place in reality, many are 
at an early stage of development, others only may arise. Some phenomena can be predicted on the 
basis of  extrapolation of  trends, but  there are also those that are the announcement of  the coming 
changes.

The purpose of alternative scenarios for the future is an analysis of possible directions of development, 
identification opportunities and risks of clouded world. The real scenario of Tomorrow will be the result of 
the strategy of the largest and most innovative Clouds Providers, regulators and us, the end users (busi
ness and private).

S1. ‘LIKE CLOUDS’ PLANET

The first scenario is based on the steady development of the Cloud market, its consolidation, but also on 
regulations which prevent the creation of a monopoly. On the market, there is a number of large suppli
ers, competing with each other, but also with numerous external invaders market, especially at the level 
of PaaS. As a result of this trend, more and more suppliers have to concentrate on the strategy of spe 
cialization. We tend to depart from the universal model 'everything for everyone' for a profiled support 
servicing  segmented  customer  groups.  PaaS  providers  are  telecoms,  universities,  large  healthcare 
organizations, even the administration of the state. Low barriers to introduce Clouds to the market make 
it a highly competitive and innovative, and the range of competition shifts dynamically from price to higher 
and specialized quality. 

Cloud services come at such an advanced stage of development and popularity so the fact that they are 
used by government administrations of many countries is obvious and natural. The more, that high scal
ing Cloud security is mainly available for the most demanding customers, the government and the milit
ary. At the next level there are: the financial sector, health care, and other corporations requiring strong 
data protection.  Despite  still  occurring hacker  attacks,  the system is robust and resistant  to  threats. 
Therefore, the more frequent are the projects based on democracy 'like it', that is, using a system of per
manent participation in the public debate of citizens, communities involved in the project, and the author
ity of the government or the local government. Successful projects indicate a greater involvement of both 
local and national communities in decision-making process and evaluating new development projects. 
The administration must pass an arduous path to the possible implementation of such projects. Firstly, c-
government system, which is the Cloud administration has been adopted in many countries. Many ele
ments of  such an administration have become transparent and they were cast under social  control. 
Administration moves all the possible aspects that are not related to national security under the supervi 
sion and control of citizens. The role of the government in this regard migrates towards the management 
of state resources and support system that supports the citizens. In this way, it is possible to reduce 
employment in the administration drastically. Many administrative processes are automated and imple
mented into a  common administrative self-service system. A greater involvement of the public, through 
the Cloud Computing system of direct democracy, will in a short time result in greater efficiency and sav
ing resources administered. Especially local government will soon become the civic administration. In the 
case of the governmental administration, there are reserved strategic aspects which regulate military, 
economic and legal issues.

The experiment of 'like it' democracy is spreading mostly in the Western democracies and in Latin Amer
ica. The greatest resistance to the introduction of such solutions are Asian countries. A greater openness 
to cooperate with other states becomes a side effect of the reorganization and clouded government. This 
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results in the development of solutions that integrate a variety of states, blurring the boundaries between 
them. Accelerated transfer of capital, labor and the ability to move around the merged multi-member 
become the new standard and the next stage of the development of democracy.
The Cloud has a huge impact on society, law, employment and the environment. The IT system has tre
mendous potential to support increasingly complex business and organizational processes, as well as to 
increase their numbers. IT applications and systems are designed without a regard for performance, 
because it can be unlimited in the Cloud.

Our lives are becoming more and more 'embedded' in the Cloud through a variety of devices. We no 
longer have to log in the Cloud. We are in the Cloud all the time. Streams of information generated by the  
devices that surround us do not overwhelm with their excessiveness anymore. They are more synthetic, 
accurate, and help to take real decisions. 

Our learning curve climbs up quickly and steeply through cooperation and work in the Cloud. Society is  
becoming more aware, educated, and there is a process of increasing specialization on the basis of the 
ubiquitous interdisciplinary. Cloud expands the world of knowledge and new opportunities.

A quite an interesting phenomenon is the use of games, not only in entertainment but also in business,  
education and wherever we need a development based on alternative choices and simulations of reality.  
Past methods, organizing their own hardware for gaming use are becoming out-of-date. Cloud based on 
a common and efficient bandwidth becomes unmatched in this regard. Even the most advanced games 
and virtual simulations are available in the Cloud. This is due to its rapid expansion in the industry. Manu
facture of games approaches a higher level of development. These is not only predictable scenarios and 
possibilities, these are also self-learning system that learn a user behavior and are able to choose the  
variables strategies and solutions. Through it, games become more developmental 'partners' in the enter
tainment and education. They are less and less predictable and become more challenging for users.

Despite numerous predictions related to both the Internet and mobile devices, the use of paper tickets 
has not been eliminated yet.  It  was not until  the widespread implementation of  the Clouds that has 
became a nail in the coffin of a paper ticket. Ubiquitous smartphones, tablets and other handheld digital 
devices are now personal storage terminals for showing, collection and transfer of tickets. Traditional 
ticket is a museum piece, or a niche and exclusive form of invitation, however, not related to the identific
ation of the user, but rather in the style of fun and entertainment. So, ordering or purchasing a ticket for 
the bus, train, plane, or to the cinema, theater or concert accompanies a shareholding of an access to 
any digital device.

The changes also apply to grocery shopping. An alternative to the fast-growing market for online super
markets are 'shopping walls' supported by portable digital devices. Just download the appropriate applic
ation provided only by a competent shop and it is done. Thus, a form of 'grocery store' undergoes a total  
transformation. More and more traditional supermarket turns into a 'shopping walls' that are not unlimited 
by physical exposure and storage products and appear in places such as the underground, bigger stops 
of public transportation, bus and train stations, etc. Once we have decided on specific purchases, we can 
choose a payment and delivery option. Then the courier reaches the address indicated by us, or we can 
pick up purchases in selected locations that are available for our terminals operated by 'shopping walls'.

'Freedom from Wallets' is a standard. Micro-payments, electronic loyalty multi-card, payment and credit 
cards for digital mobile devices are being popularized. Security requirement becomes the assignment of 
mobile devices, especially those responsible for electronic payments to the user. Thus, only the owner of 
the device and persons appointed by her/him can run and benefit from these devices. Different standards 
are applied, from registration with the iris scan, the voice recognition, the device starting with a fingerprint 
to end with. Cash operations cease. 'Freedom from Wallets' concerns, however, a larger area than just 
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payment. It is also freedom from physical forms of documents, which are now stored and presented in  
electronic form.

Generally,  portable digital devices and smartphones in particular are the 'gateway' to the commercial 
passages, in which the user can perform all possible sales and purchases. Cloud can therefore access 
unlimited music files, videos, audio, books, newspapers. Hard copies of the information and knowledge 
products are too expensive and even 'passé'. Commercial passages are not only shops and businesses 
offers, they are also a direct offer with the possibility of sharing, recommendation and digital collection of 
resources provided by the users themselves in the Cloud. The boundaries between author, agent and 
supplier are blurred. The price of the product, available options and quality are most important. It does 
not matter whether you buy directly from digital product developer / manufacturer, or from a broker. The 
attributes of the product such as the price and quality and actually value for money matter. The Cloud 
'releases,' in this way, the authors, creators, independent producers and artisans in the process of reach
ing out to the customer directly. This results in a boom of a huge amount of different products, services 
and solutions. The popularity of the manufacturer and / or their products depends from the  users who 
recommend each other the products they choose. In this way, the promotion and marketing of products 
accelerate, where the carrier marketing information are the users themselves. This time of turbo-market
ing, where within minutes and hours noticed and appreciated products become hits of the market. Of 
course, 'controlled'  corporate marketing is not lost. It  takes a more sophisticated and sophistic form, 
using an element of the rumors, adequately manipulating attentions of users.

Cloud eliminates the physical transfer of data storage media, such as CD, DVD, or even memory stick.  
Everything is transferred by fiber optic and WiFi. As a result, the traditional idea and the concept of a 'com 
puter' is blurred and is no longer associated with a specific device that we knew in the last few tens of  
years. Computer becomes a constituent element of the device in which we can place components to con
nect to the Cloud and to communicate with the device (gestures, voice, touch, mental communication).

Education becomes egalitarian and elitist at the same time. It is egalitarian by a universal access to edu
cation and knowledge, and elite because of the high fees for the traditional model of learning (the phys
ical presence of a teacher, the physical presence of the class). The traditional model is reserved either 
for the very rich, where a high level of science and knowledge is guaranteed, or for the poor, where there 
are difficulties with an access due to inadequate state Clouds of ICT infrastructure. General and theoret
ical education is available to all, without limitation, to all those who have an access to the Cloud. Virtual  
schools, distance learning, online training courses become a standard. The standard is the expansion of 
the self-service trend in education. This means, that the care and lesson conduction of  the human-
teacher is generally replaced by a pre-programmed avatars equipped with SI elements who lead their 
recipients through the intricate path of learning, adapting to their level. Human - teachers are becoming a 
rare good. Therefore, in this profession, only very good and outstanding educators are likely to remain. 
Poor ones will be replaced by avatars. Teaching abilities change their functions of the direct transfer of 
knowledge to coaching education. Teachers help to find the appropriate, relevant information, analyze 
the information and, at the end, its synthesis and conclusions which help to make a decision. Educational 
programs are becoming more practical for solving specific problems. The standard is also an individual 
mode of learning. Students can still learn together, but this joint study is now based more on practical  
cooperation and collaborative problem-solving, searching for answers, rather than a common presence in 
the virtual and the more physical classes. In addition, even virtual classrooms are no longer appropriate 
physical equivalent classes, which assumed that the same students will be in the same class for many 
years  together.  Virtualization  classes  meant  that  collaborative  learning  is  limited.  Depending  on  the 
material and learning plan, the student will still have relationships with new colleagues from all around 
the world. The teaching programs combine students who represent sometimes similar and sometimes 
different levels of abilities and knowledge, so as to best train them in various teamwork and qualify the 
most appropriate roles for them.
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Education is now a permanent feature. Main frontier of education lies in a place where theoretical educa
tion ends and practical one begins. Although, this limit is becoming more and more blurred. The student 
and her/his tutors decide on the basis of provided by the educational system analyzes and recommenda
tions which path of development, the young man can choose. During the development of the student's  
education, primary education path selection can be modified and changed. Target selection expertise 
determines the shape and length of the trail. In the first stage, the student is preparing theoretically to 
carry out defined profession. But during education process, he/she is involved in a number of commercial 
ventures that could refinance her/his teachings. At the end of the preparatory stage of education, the stu
dent moves to the next stage of  education, associated with the development of  practical  skills.  This 
phase lasts during the whole  professional development process. Regardless of this, the employee / spe
cialist can grow and benefit  from numerous additional  educational  programs, expanding the compet
ences of the other specialties, or interests which are not linked to commercial activities.

Education in the Cloud changes its character radically. This is no longer a difficult duty, but a pleasure 
giving specific and measurable profits, as well as a lifestyle. The role of the learner him/herself is also 
changed. A pupil, student, or employee is not in the same role of education recipient all the time. He/she 
becomes also a donor or co-creator of content, through participation in various projects and training. 
Teaching and coaching ability is one of the key elements of the new education in the Cloud. 

Cloud has accelerated the advent and development of the post PC era. The computer in the traditional  
sense, has semantic blurring. Devices of digital processing and information  transfer could be any device 
with an access to the Cloud. So, as the entertainment model has changed from armchair consumption of 
radio and TV content into a mobile one, so did the model of work. I both of these cases, we have been 
'release' from one location associated with a particular location of a desktop device. Evolution of changes 
took place much earlier, starting with the appearance of walkman, the portable CD players, and MP3 
players to end with. And then, from PCs, through laptops, tablets, in the direction of digital devices to be 
worn (watches, headphones, glasses). And of course, from the home phones, through mobile phones, 
straight to smartphones.

It is thanks to the Cloud that the mobility becomes complete and effective. Even having a device is no 
longer essential, but the access to them is indeed. In many public places such as coffee shops, airports,  
train stations, buses, public transport, etc. some devices which enable Cloud connection are available. 

The Cloud has also broken the traditional boundaries of the software industry. An area, which, so far, has 
been related to computers only, has been extended to many other devices, such as smartphones, TV 
sets, appliances, other portable devices. Operating systems are not only attributed to the PC, and just 
grow faster on mobile devices, as well as applications. The software market has moved its main effort 
outside the zone of PCs, which are slowly becoming products only for connoisseurs only. They are no 
longer needed at homes as they were replaced there with mobile devices. And besides, the cloud took 
over a center of data processing and data storage.

Mobility and the 'Internet  of  Things'  enables contextual  intelligence.  A mobile  phone does  not  only 
increase the range of services, but provides additional context, such as location and presence. Location-
based technologies, such as triangulation, Wi signature location and GPS are combined to provide new 
and richer services. The use of all types of sensors collecting data, such as the humidity, wind speed, 
temperature, but also about traffic, accidents, the number of vehicles standing in traffic jams is being pro
moted. And what is more, the sensors inform not only where our laptop or smartphone is, but they also 
show where exactly in which room, on which floor of the hospital a specific medical equipment is. Just 
like in logistics companies we follow the route of the vehicle or a sent package, we also have the know
ledge and information on many other subjects and their location. This also applies to public transport. We 
know where the exact location of an expected bus or a train. Thanks to that, we are able to plan our time 

300



CHAPTER IV.  ALTERNATIVE SCENARIOS FOR THE FUTURE OF CLOUDS ECONOMY│CLOUD FICTION

in a better way and to organize ourselves. Our car finds us a place to park itself and instead of wandering 
through crowded streets in a search of space, we reach a place where we can stop at once. It also 
became easier to book seats in restaurants, on concerts, matches, etc.

Devices, which we know, that is, the tablet (in 2015 sold 44 million tablets in the U.S., ahead of the same 
selling laptops), smartphone, or laptop, are subject to further changes and hybridization. Devices are 
lighter, easier to carry, less invasive. First smartphone (in 2013, over one billion people are the owners of 
a smartphone), and then the glasses184 are becoming the hub for Cloud applications. They are becoming 
the center of control and information management in Cloud worlds created by us.

In 2012, Gartner published a new report on the post-PC era, defining its forecast to replace the personal 
computer by CC in 2014185. Gartner believes that Personal Cloud begins a new era, which will provide 
users with a new level of flexibility in the use of digital devices. However, this will require a fundamental  
rethinking of how to deliver applications and services to users.

Steve Kleynhans, Vice President of Research at Gartner, s the formation of a Personal Cloud due to five 
mega-trends in the IT industry.

Megatrend # 1: Consumerization

Gartner presented and analyzed the effect of IT consumerization for the greater part of a decade and 
saw its effects in various aspects of business IT companies around the world. However, much of the 
effects were just a precursor of a great wave which began to manifest itself by combining a number of 
overlapping factors:
• Users are technologically more educated and have very different expectations of the technology.
• Internet and social media are becoming more powerful and perpetuate the independence of users.
• The increase of powerful and affordable mobile devices changes the user possibilities.
• Users are becoming innovators.
With the democratization of  technology, users of  all  types and status in organizations can now have 
access to similar technology.

Megatrend # 2: Virtualization

Virtualization has improved flexibility and increased options in how IT organizations can incorporate into 
client environments. Virtualization is, to some extent, free from the specificities of devices, operating sys
tems, and even processor architectures. Virtualization provides a new way to navigate the new world of  
Cloud,  based on  legacy  applications  and  processes  developed  in  the  era  of  the  PC.  Virtualization 
provides low power consumption and access to a very high computational power, which extends the 
usability and increases the range of applications.

Megatrend # 3: "App-qualified '- from Applications to Apps

When the method of project, provision and use of the application by the user is changing, it has a huge 
impact on all other aspects of the market. These changes will have a profound impact on how applica
tions are stored and managed in corporate environments.

Megatrend # 4: Always Available Self-Service Cloud

Clouds appearance in individual customer service opens up a whole new level of possibilities. Each user 
can now have a scalable and almost endless collection of on-demand resources. The impacts on IT infra
structure are stunning, but they relate to private users, new and specific benefits. Activities of cloud users 
are far more independent than ever before. Users are demanding the possibility of making their own 
choices about applications, services and content, by choosing from almost unlimited sets in the Cloud. It  
promotes a culture of self-service, which users expect in all aspects of their digital experience. Users can 
now store their virtual workspace or digital online personality.
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Megatrend # 5: Moving Borders Mobility - Wherever and Whenever You Want

Today, mobile devices, combined with the Cloud can meet most computing tasks easily and flexibly. The 
emergence of a more natural user interface experiences makes mobility more practical. Touch and ges
ture navigation, coupled with voice communication and contextual solutions enable rich interaction with 
devices and much higher level of freedom. At any time, and depending on the scenario, each of the avail
able and used by the user equipment can act as the main control center constellation of devices and 
resources.

The combination of these megatrends, in conjunction with the progress of the new era of technology,  
enables the development of a Personal Cloud.

In a world dominated by Clouds, the specifics of the device become less important. Users are using mul
tiple devices, with the proviso that the resources command center that migrates from devices to the 
Cloud. Thus, the device becomes secondary to the Clouds. This Cloud is the center of resources and 
devices management.

In the scenario, Planet 'Like Clouds,' the dynamic development of Clouds in the APAC region, especially 
in India, is present. Cloud development leaders in the West are mainly the USA, Canada and the UK. 
The European Union is not an innovator in this regard, but rather a follower and use solutions that are  
created in the U.S. and APAC.

The predominant type of a Cloud, becomes a Public Cloud, however, its various specialized types are 
developing: Community, Internal, Open, Personal, Vertical. The economies of scale, specialization and 
outsourcing benefits of the Public Cloud are so overwhelming that it no longer profitable for organizations 
to create and develop their own data centers. Thus, Private and Hybrid Clouds are on the defensive. The 
popularization of cooperation with many Clouds Providers simultaneously is becoming a brand new way 
to provide greater security and to reduce the risk. This allows for greater flexibility, but also develops the 
market and competition to the extent that the prices are quite low, affordable and suppliers compete with 
each other through a better quality and new types of services.

Community Clouds are particularly an interesting solution, as they can be regarded as a subset of Public 
Clouds, tailored to specific vertical dimension of the sector, such as government, health care and fin
ances. Community Clouds offer a wide range of services, including infrastructure, software and platform 
as a service. National Institute for Standards in Technology defines it as shared by several organizations 
infrastructure that is supported by a specific community based on convergent interests.

For example, the Healthcare Community Cloud, can be tailored to provide specific safeguards and legal 
requirements that are consistent with the provisions of the applicable law in the country. The same goes 
for the Financial  Community Clouds or  Government.  Industry-specific  requirements create dedicated 
solutions for specific industries and sectors for which the Public Cloud is not enough and Private Cloud, 
or Hybrid is too expensive compared to the available alternatives. Therefore, the flood of Community 
Clouds  (Branch)  takes  place,  and they support  organizations  in  the industry  perfectly,  honoring  the 
applicable regulations and the specificity of the industry.

Cloud has also launched the Apps Economy. Market applications, has not only accelerated, but even 
exploded the amount and variety of products available. Available PaaS platform, the development of pro
gramming languages, speed and ease of application deployment, and low barriers to production and dis
tribution have contributed to the development of the giant. Applications have become an element of fash
ion as clothing, music, and film. Especially applications present on the consumer market. Show business 
has pulled 'show applications' in its orbit. Using certain applications is associated with membership in the 
subculture, the type of lifestyle, but it is also a form of prestige. There is a profession related to the 'catch
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ing applications', skilful search and promotion of the ‘best’ applications. In the flood of new products, it is  
easier to miss what is new in the trend, or occasional. The more that applications become 'Timely', that  
is, part of the application is limited to the product for the task at a time, or 'tailor-made' according to 
needs and abilities.

▼ Figure. Ideal Distribution of Time & Resources.

Source: Own work.

The paradigm of application arising from a need to optimize and reduce cost, moves in the direction of 
the need to create excellent user experience, which helps to increase their satisfaction. Application devel
opment becomes a multidisciplinary exercise: usually handled by IT architects and business owners, 
tomorrow will include the optimization process from the perspective of the actor with an emphasis on sim
plicity and remove inefficiencies.

The era of the traditional software update is retiring. In the Cloud activity updates are routine and do not  
require the user to have any further activity. Simply, from time to time, information about new features, 
and changes to the application that we use reaches us. We no longer have to wait for an update, the  
data collection and network load capacity, there is no boot device. It is no longer necessary. Among other 
things, due to that, software, applications and operating systems are cheaper than ever before. Availabil
ity and selection of applications can satisfy the tastes and needs of the most demanding user. Even if the 
desired application is too expensive, then next to it,  there is a large amount of  cheaper substitutes. 
Applications, such as consumer products, begin to build their value not only on features and usability, but 
on brand, on the represented company logo. Developers enter, thanks to that, a new level of experience 
and market requirements related to the creation and development of the strategy based on the Econom
ics of Symbols. Mark, brand, trade mark are as valuable for the application, as the set of available func
tions is. 

Welcome to the developer’s tower of Babel, in the times of many programming languages. The high level 
of competition in the applications market results in the search for innovative ways of programming, which 
is associated with the development of new programming languages. Some attempt to create, among 
other things, software which develops software and solutions that enable to create applications by non-
programmers do also appear. The fashion for applications causes the development of innovative, some
times very ingenious methods which invites a number of stakeholders to develop software. Developers 
focus on a new approach for creating meta-programming tools to create applications by non-program
mers.  These tools  no longer  require any of  IT knowledge.  They mainly require  innovative pro-client 
approach to create new solutions.

The variety of Cloud solutions is related to the emergence of a variety of standards for security, compli
ance, management, and performance. The lack of standards results in various types of failures, gaps at 
different levels of security, hacker attacks and other problems faced by suppliers and customers. At the 
first stage of the development of the cloud, there are many initiatives and attempts to create common 
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standards. There are task forces, composed of representatives of various major and key suppliers, but 
there are sustainable organizations created for this purpose, such as: the Open Data Center Alliance, 
Cloud Security Alliance, Cloud Standards Customer Council, OpenStack, Open Cloud Initiative, or Cloud 
Standards Wiki. However, despite the fact that many efforts have been taken, it is still impossible to 
achieve its objectives. There are many competing standards on the market, but the power of a solution is 
mainly determined by the make and the influence of suppliers who offer this solution. Therefore, the 
standards are measured in the same way as products. Smaller suppliers, who offer competitive prices, 
offer standards of lower quality than companies which are medium and large, although there are many 
exceptions to this rule. Ultimately, the market is evolving towards the presence of several major stand
ards for business users and dozens of individual users.

Value-added services for applications become a new arena of competition for developers. A single tool is 
no longer sufficient, it must be most often equipped with the knowledge, with useful information and ser
vices. Therefore, alliances are quite common with all types of service firms, particularly covering such 
specialties as; expertise, advice, analysis, business intelligence, counseling, training, education, etc.

Brokers play a great role in this process, as they become the key Cloud players, not only by intermedi
ation between suppliers and customers, but actually by going into the process of completing and deliver
ing cloud services in new design. Brokers will specialize in building solutions including under-supply of 
many Clouds Providers.  They are like secondary manufacturers  and their  proximity to the customer 
increases their competitive advantage in the market. Clouds Providers specializing in a very narrow niche 
solutions leave considerable room for just such 'product composer'. In a market, two types of players are 
starting to dominate. Specialized Cloud Providers and Brokers 'composers' of Cloud solutions, creating 
new and innovative offerings. It  often happens that the broker turns to a number of suppliers with a 
request to create a Cloud component, which is later on included into a larger solution. Relying on a num
ber of suppliers reduces the risk of being dependant on a single source and it allows for a continuous 
selection of the best components of bidding

The  Cloud  is  a  pro-innovation  environment.  Not  only  that  it  offers  a  new and  better  solutions  for 
developers, but it also includes users into a continuous process of change, co-creation, optimization, and 
search for new solutions. At the level of conception, providing inspiration and new ideas, there is no dif
ference between customer and supplier. The standard is the inclusion of a competent users in the design 
phase of new solutions. The participation in testing of new products and services by the avant-garde 
users is also becoming a standard. For participation in such ventures, users get various benefits, such as 
lower prices, or free use options of co-created, and tested solutions. Customer loyalty migrates from 
rewarding  them for shopping, to a reward for their participation in the development of products and ser
vices. This method, in a better way, engages users who are often shareholders of the company that they 
cooperate with. In this way, organizations expand their traditional boundaries and absorb in their field of 
activity engaged customers.

Described the above, direction of flow is just a part of a wider change. The Cloud has reduced the barri 
ers associated with running a business dramatically. Now, anyone can be an entrepreneur. All different 
packages of various industrial and task-focused application to manage the company can be found in the 
Cloud. Business registration, company formation is child's play. New forms of business are also created, 
they are adapted to Cloud specification, such as among others: time and project businesses, that is,  car
rying out their activities for a specified period of time or until the execution of a particular project. Time for 
of companies is becoming increasingly disseminated, but this bears its logical reasons. According to the 
ongoing evolutionary change of industries, products and services, permanent forms of organization are 
assigned rather to the larger entities, especially those that base their activity on fixed assets. Whereas, 
the growth of SMEs has been released by creating additional incentives for setting up and running a 
business almost by everyone. On one hand, the Change is the reason, on the other, the departure from 
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the twentieth century statism. Task-oriented form of work and specializations are becoming more com
mon. In order to become a competitive worker in the world of Cloud, one needs to look for their unique 
expertise. The times of  mass profession is becoming a stigma of the past, as well  as the traditional 
concept of the worker. The era of work in the Cloud is based precisely on specialization and continuing 
education. Cloud provides tools for working, producing, promoting and selling. Creativity of independent 
workers determines the way they use them.

S2. THE WORLD OF CLOUD CORPORATIONS

The second, alternative scenario assumes the creation of numerous oligopolies of Clouds Providers in 
different sub-sectors of clouds markets. But the most important sub-sector is PaaS. In this market, there 
are a few major players that control almost the entire Cloud. PaaS suppliers, after a long Clouds War, 
define their spheres of influence. Paradoxically, not other Clouds Providers, but the governments of some 
countries are the competitors for PaaS providers. Some state administrations are nationalizing PaaS, 
arguing that the reason of that is state security, state interest or area of strategic security. Depending on 
the strength of the government, PaaS is nationalized or private. PaaS develops to a strategic level, and 
then, the control over everything depends on it; from  activities of state administration, through business 
activities, and with activity of private users to end with. Cloud has evolved to the stage where it is not 
really possible to conduct business efficiently, or to do the errand outside Clouds. The issue of the digital 
entertainment, which has its source, place and content distribution roots in the Cloud, looks alike. 

In the scenario of the cloud-based corporation, the world is controlled, monitored, based on the balance 
of  powers of  PaaS providers,  both corporation and government ones. Market development, until  the 
described stage, was the result of Clouds Wars, but not only. Clouds War was one of the factors associ 
ated with the process of consolidation and ordering the market. Horizontal and vertical integration, which 
were the result of the need to create and maintain competitive advantage, have become quite common. 
At the level of PaaS, fittest players can win. Independent IaaS layers became niche services. But the 
unlimited development took place in the SaaS layer. Despite SaaS market control conducted by PaaS 
providers, many developers do not want to use this corporate deals. Numerous open source projects 
have became an alternative.

Cloud Computing market stabilized thanks to the division of spheres of influence and numerous strategic 
alliances, either Cloud federations, which were supposed to guarantee safe development and the avoid
ance a return to Clouds Wars. With this developments, a very efficient and exploding technology devel 
opment was able to take place. ICT technologies have dominated the world, have become widely avail 
able, just like high-speed Internet. IT infrastructure has become efficient, than ever before. Efficient and 
therefore less expensive, more available and widespread.

One of the most important technological achievements in the Cloud was the solution of the problem of Big 
Data. Relational databases are mainly used by smaller players. As we can guess, streaming databases,  
as a response to the challenges of Big Data, are under control of several PaaS providers. Thanks to this  
key element, they have a huge market advantage which allows control over everything and everyone. 
Although users and organizations, from time to time, rebel against such a state of affairs, effective propa 
ganda policy of PaaS providers eliminates these spots effectively. Moreover, there is no alternative to the  
Cloud. The life and work beyond the Cloud will lead to is the pre-internet era, which only the anti-techno 
logical subculture can afford to. Most of the population has a high level of conformity in this aspect.

Market sharing by PaaS suppliers lets us organize and standardize solutions in the Cloud. This does not 
apply, of course, to the entire Cloud market, however, in particular zones controlled by a supplier, there is 
imposed standard enforced by them. It also promotes the development of integrated applications. Applic
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ations can finally work together, they can also work together with complementary products from other 
suppliers. It is possible, of course, within the markets controlled by PaaS providers. Each PaaS provider 
ensures that their standards and solutions could not be used by a competitor. This creates a special mul
ti-market which is growing strangely and creates a peculiar solution.

A permanent shortage of programmers becomes a side effect of the application and software market 
development. An application programmer is therefore, one of the more desirable and best-paid profes
sion in the era of Clouds.

Clouds global market organizes into the oligopoly of PaaS providers, but the local market is formed into a 
monopoly. On the local marke,t PaaS provider controls the price and sets the standard. In their separate 
markets, PaaS vendors support business and home users, providing them compatible, complementary, 
based on standards developed, solutions.

Oligopoly-monopoly Cloud market is safe for the end user. Although, there is a PaaS provider here in the  
role of Big Brother, the potential risks of hacker attacks, failures, etc. related to data security, the possibil 
ity of theft or virus infection are minimized. Therefore, the Cloud environment is safe and reliable. Con
trolling the market by PaaS providers is mainly related to the maintenance of competitive advantage and  
maintaining their dominant position. Within the frame of self-controlled parts of the Cloud world, providers 
offer their end users a greater freedom of activity and operation. Everything has a price. Standardization 
of the market, a high level of security and trust are associated with the consequences of a local monopoly.

The greatest achievement and the benefit, at the same time, which is elaborated on by local monopolies, is  
the protection of users against themselvs. Enforcing and maintaining standards of safety and control of the 
market, the supplier eliminates or minimizes criminal or otherwise dangerous activities of users in the Cloud.

The freemium business model is disseminating, it is based on free access to basic services in the Cloud. 
For additional functionality, users must pay a certain amount. Trend freemium is a logical consequence of 
the  diffusion  of  the  business  model  associated  with  the  shared  Cloud  renting,  for  a  limited  time 
resources. This model applies to particular applications, where certain functions can be rented in the time 
needed to carry out a specific task. Application is used in 'stand by' mode until we buy additional tools.  
This gives the opportunity to try new products, get used to new solutions and to learn more and more 
advanced forms of available services. Besides, learning is a two-direction process here, as developers 
learn how their applications are used, which functions are more and which less popular, what is most dif
ficult for the users, and most of all, how users benefit from the solutions.

Organizations that did not migrate in time to the Clouds had to face a long fight for survival. Some even
tually came to terms with the Cloud, the other went bankrupt as they did not withstand competition from 
stronger clouded enterprises.

For the futurist, Dr James Bellini, who was speaking on Cloud Computing conference, organized by The 
Telegraph and Microsoft, in 2020 organizations will not have a chief executive officer, will not have a prin
cipal place of business, or own infrastructure. The most valuable asset of the company is its connected  
ecosystem. Probably close to 80% of employees will be working outside the organization, to different  
degrees of work and cooperation. Companies that do not apply the ecosystem model for the organiza
tion, will not survive in the era of Clouds.186

One of the examples of the evolutionary development of organizational Cloud ecosystem is the case of 
Mohawk.187 One connection to the Cloud Liaison is used throughout the business environment Mohawk. 
Liaison is an integrator of creating and providing cloud-based infrastructure for B2B companies Mohawk, 
its business partners and suppliers.
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▼ Figure. Mohawk’s Extended Enterprise and External Business Partner Ecosystem.

Source: Own work, based on: Mohawk Fine Papers, Inc.

Dr. Bellini drew attention to the parallelism at the development of Clouds with the development of the 
national grid. According to the census of 1900, the U.S. had over 50,000 power plants because the com
panies used to have their own generators for electricity. Only when someone suggested the creation of a 
number of very large generators, called grid,  with a big switch regulating power supply, new, more effect
ive advantage of the new model were noted. The same scenario is taking place in the Cloud market, 
where organizations have their own data centers, their own IT infrastructure.

Abhay Chitness, CTO at L & T Infotech, predicts that by 2016 all organizations will be cloud-based organ
izations.188 He lists three main reasons for this state of affairs. First, the speed with which the products 
and services are introduced to the market and by Cloud market, the second, the pressure from custom
ers, who are increasingly more used to mobile devices based on Cloud resources, and expect develop
ment of products and services in this direction, and the third, lower costs in the Cloud to ensure not only 
cheaper production, but also a greater resource-efficiency.

Organizations transfer their resources to the Cloud in mass. Starting the organization's working day is no 
longer synonymous with opening the door of the company by the secretary or security guard, but the 
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inclusion of the device with access to the Cloud. In the first place, the main beneficiary of the migration to 
the Cloud is SMEs and startups. Further, corporations. 

The Cloud also changes the proportions of roles in the organization. Work automation eliminates the 
need to hire core staff performing tedious and repetitive tasks. New proportions and roles based on the 
commitment of 20% of managers and 80% of technicians who supervise, control and support of the sys
tem organization.

Another interesting phenomenon that occurs in the described scenario is a promotion of creation and dis
tribution of own, original applications by the enterprise (Enterprise's App Store). Of course, under control 
of the PaaS platform local monopoly. However, the provider allows and encourages both business clients 
and private investors to create custom solutions and applications. It is in the interests of supplier who 
controls the market anyway, but most importantly, collects fees from sales generated (in PaaS) and avail
able (for SaaS) applications.

Oligopolo-monopolistic dominance of PaaS providers contributes to the elimination of anonymity in the 
Clouds. Both business and individual users are transparent in the Cloud. It is not possible to hide under a 
fictitious identity. And this makes it easier to detect fraud in the Clouds and the rules of netiquette are  
commonly followed. The main reason for this is a market s stick and carrot. The stick is the time to block  
access to some, or most of the applications and services, in the case of permanent violations of law by 
Cloud user. And the carrot are high rating notes which evaluate the credibility of the person. In addition,  
Cloud Computing system allows transparent handling of credit, business development loans, lower fees 
for the use of services, a better deal for a more reliable and trusted users. The financial, banking, insur 
ance system and all kinds of loyalty programs develop their capabilities in the Clouds. Transparency of  
users and organizations in the Cloud helps to create better and more tailored services and solutions by 
all market vendors. Limited freedom of Cloud users is the price of such a state of affair. A greater control 
means a greater security of the Cloud system.

S3. THE ECOSYSTEM OF WAR, CONTROL AND SURVEILLANCE

Governments become main players in the Cloud market. At the beginning, government entities migrated 
to the Clouds with great difficulties and the main imperative of change were expectations associated with 
reduced IT costs. However,  the unexpected benefits resulting from the implementation of the Clouds 
have changed the view and strategy on CC of governments. In addition to the cost savings, unpreceden
ted efficiency and transparency of the organization have been achieved. It should be noted that we are 
talking about transparency for the government, not the citizens. Although public support for the adminis
tration has improved significantly, at the same time, the government has obtained a great tool for the con
trol  and supervision of  the national  population.  Every citizen had his/her  administrative profile in the 
Cloud, by which they were able to do the errands. Only a portion of the data was available to the user. 
Wider access to information was a privilege for authorized officials. The administration created a collec
tion of information about people, including personal data, data on family, health card, archive of handled 
administrative matters and also often sensitive data. In addition, they began to collect information about 
the activities of citizens across the Cloud, thanks to monitoring and traceability of users based on com
pulsory ID, which is needed to use the Cloud. The lack of ID meant the lack of connection to the Cloud,  
and thus the use of its resources.

Different countries, with varying degrees of success enact and implement tools of control and surveil 
lance of citizens through the Cloud. In addition, the use of Clouds did not end up on the inner infra
structure of countries. Countries with larger, more regional or global ambitions benefited from the Cloud 
in obtaining a significant technological advantage and the economy, over their competitors. Many of 
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strategic Clouds suppliers have been nationalized. For governments, the Cloud has become both a 
strategic system of governance and a key element of defense and cyberwar tool. Cyber-skirmishes 
between the countries have become quite a common phenomenon and the public did not always know 
much or knew at all about. Permanent military units specializing in cyber-warfare were introduced. The 
world has changed to such an extent that a national Cloud system became the main target of attack.  
Only the most secure Cloud infrastructure could provide relative peace. Cyber-colonialism has become 
an effective method of expanding the sphere of influence by the superpower. This method was associ
ated with the imposition of an interdependent system of clouds upon interdependent countries, within 
the framework of  the so-called transfer  of  'Cloud democracy'.  Under  the banner  of  self  depended 
another countries were subordinated. Those countries that have not adopted imposed Clouds system 
were exposed to various cyber attacks and surveillance of their stronger neighbors and gangs of hack
ers.

One of the largest and most powerful side effects of cloudiness of the world was the development of  
hacker market. Being a hacker was no longer synonymous with criminal activity. This meant prestige and 
opportunities. A hackers was a 'hot' profession in the labor market and the military, corporations and gov
ernments fought for best specialists.

A cyber-terrorism was also flourishing. Corporations and also individuals were became the main target of 
attacks. Stealing and trading of cloud identities were a common practice. 

As the Cloud has become a strategic element of the state system, governments regulated the principles 
of Cloud rigorously and precisely in all aspects of life, both social and economic ones. The regulations  
laid down in detail what a citizen can and what they cannot do in the Cloud. They also regulated the rules 
of SMEs and corporations. They imposed standards related to the level of security, legal standards defin
ing the penalties for violations of the principles of Clouds. The state regulated principles through the 
development of the clouds laws and cyber-police watched the compliance of the law.

Government regulation did also concern Clouds Providers, especially in the use of strategic sectors of 
the economy, such as the media, financial sector, telecommunications and transport. Cloud system of 
cyber-wars and Big Brother, from time to time, caused public debates and protests against such a policy.  
Protests and discussions related to the intention of reducing state intervention in the citizens private and 
business sphere, were actually niche, beside the main and official social mainstream. The mainstream 
was monitored and manipulated by the government. The only effective way to avoid the ubiquitous sur
veillance and control was disconnection from Clouds and not using of any digital devices. The latter con
dition was very difficult to realize because of the huge number of automated functions performed with the 
use of popular and ubiquitous digital devices in the private and public circulation. Especially payments 
did not make it possible to happen. Cash has almost gone out of circulation now giving way to electronic 
billable. Only the extremist groups, that organize their lives according to the 'long return to the past', that 
is, excluding a lot of features of civilization, could afford self-exclusion.

The second alternative response to the control of governments was a sophisticated cybercrime. In addi
tion to identity theft, there was also a widespread theft of data, which often proved to be more valuable  
than financial resources. Cyber-blackmail of both private users and companies became a plague. The 
anti-government factions, attacking Cloud systems of cyber-governments from the so-called non-aligned 
countries were also appearing.

The state has control and monitoring tool and therefore, they can investigate not only residents in the 
Cloud, but also in the real world, thanks to the staging network cameras and many user identification sys
tems (airports, railway stations, banks, etc.). The face recognition system that tracks the location and 
people creates a world of Clouds Big Brother.
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Escape from surveillance, except from the previously mentioned Cloud self-exclusion, is the software that 
creates phantom user - a virtual double who replaces living units. An alternative security and data protec
tion market is developing, and then, phantom alternative Civic Cloud is being formed. Separated from 
Clouds, external hard drives are coming back.

Despite compulsory, transparent way of life in the new Cloud reality, there are also a lot of very useful 
social solutions. One of them is life saving. With a Cloud access to all medical information (DNA, medical 
history, blood type, etc.) ‘on-demand’ for medical services, the patient or accident victim has a chance for  
instant diagnosis, for faster and more accurate medical decisions and thus, greater chance of survival 
and recovery.  Searching for and location of  accidents, disasters and disappearances are the second 
quite a helpful way to use the Cloud. The Cloud and positioning system enable quick locating of missing 
persons, and aircraft, motor vehicle, rail, marine places of disasters.

Cloud identity means also a faster access to credits, loans and other facilities via a real-time and updated 
system which monitors the user’s financial and credit capacity. Registration of each income of capital, 
whether for remuneration, donation, or for any other reason, keeps the updates and informs the user 
about available alternatives of financial management on the level of investment and contracting credit 
obligations. The same applies, of course, each time when a transfer of funds from user’s account takes 
place. Cloud system does not only inform about credit variable, but it also keeps updated market offer of 
banks and financial institutions recommending the best solution for the moment being and roasting-term 
financial management strategies.

These types of opportunities are associated with the relatively widespread use of Big Data management 
tools, not only by governments but also by large corporations. More sophisticated and safer tools remain 
still within the government, but corporations for their own purposes have a sufficient arsenal of possibilit
ies.  Big Data Management and Cloud Business Intelligence are becoming quite a common practice 
incorporated in the management of the business.

S4. MONO-CLOUD

After a turbulent, but a relatively short period of Clouds Wars, the market has emerged a single dominant  
leader. This created a situation of monopoly, but quite a strange one. The monopoly was defined by the 
size and scope of the main Clouds Provider, but this did not eliminate from the market smaller players.  
However, there was only one leader. The leader who sets standards, quality and price. Other suppliers in 
the market defined their identity through unique services market, finding niches, or by working with a 
monopoly and going into the same orbit in the sphere of its business at the same time.

A global PaaS platform has became the key to success for the monopolist, through which they could con
trol the development of Cloud in the SaaS layer. Monopolist had a gigantic impact on the development of 
the Clouds world, inter alia, through the business model of growing companies on the PaaS platform and 
in designated SaaS areas. Some countries close themselves to the interference and influence of the 
monopolist, creating their own, alternative solutions, such as China, Russia, and Brazil. Monopoly pre
vails mostly in the West and the North, it sets the standard for the development of the industry for at least 
a decade, until the business model or technology that will create a new market, a new level of IT associ
ated with SI and semantics (Web 3.0), and the 'Internet of things' appears .

Clouds War leads to accelerated development of Clouds. In the middle of it there is a lot of new, innovat
ive solutions and Cloud passes smoothly from the initial stage to the stage of maturity. Victorious march 
of the monopolist determines the area of Cloud Computing 2.0, inter alia, through the concept of Cloupa
ging and Fabric Computing.
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Cloudpaging changes the rules of the game for developers. According to this new concept, instead of  
running applications connected to the Internet page, Cloudpaging temporarily takes parts of application 
and runs it  directly to user  devices, providing and collecting, the parts of  the applications that were 
recently used.189

With cloudpaging, users do not need to wait to download a large application and data. Downloading of 
appropriate functions can take now 5% of the standard charging time of applications. This revolutionary 
concept is based not only on increasing efficiency of the system and on greater savings, but also on the 
capabilities of software users in the Cloud, even if they are not connected to the Internet. This solves a 
number of problems connected with broadband speed and access to Cloud-based applications literally 
for everyone. 

Cloudpaging is almost an automatic process that requires no changes to applications and access to the 
source code. This process of pre-virtualizes the application, encrypts it and splits it into small pieces 
called 'Parties'. The application is then published to the server safely. Here, the administrator may impose 
licensing control,  as they consider.  It  is  a system of licensing controls 'live',  where licenses may be 
revoked, even in real time. The administrator can also perform real-time patches and updates in a man
ner transparent to all or selected users.

When the designated parties have been downloaded (typically 5% or less of the total time of download
ing the entire application), the application starts without requiring installation. By providing the application 
in this way, the potential of cloudpaging is huge - users can use the software, similarly to the way they 
borrow books from the library, paying for software components used for short periods of time, without  
having to connect to the Internet.

Cloudpaging concept does also imply the possibility of testing the application on smartphones, and then 
it delivers those applications to other devices, so the phone acts as a server for other agreed-network 
devices. This means that business and private users are able to increase the power of  their  mobile 
devices dramatically.

Fabric Computing becomes the second element of Cloud 2.0. The term ‘fabric computing’ has gained 
rapid popularity, but in the beginning mainly in the hardware community. Depending on the dictionary, we 
can find from two to seven meanings of 'fabric'. The etymology of the word comes from the French 'Fab
rique,' Latin 'fabricare,' and the Dutch 'Fabriek' and means 'factory'. However, in the context of informa
tion technology,  'fabric'  does not have much to do with  determining the production or  supply chain, 
instead, it refers more to the fabric within the meaning of the material produced by weaving fibers.

If  we  apply  the term 'fabric'  to  Cloud Computing,  we  get:  “Fabric  Computing  or  Unified Computing 
involves the creation of a computing fabric consisting of interconnected nodes That look like a 'weave' or 
a 'fabric' when viewed collectively from a distance”.190

Therefore,  Fabric  Computing refers  to  a consolidated high  performance computer  system composed of 
loosely coupled storage components, networking and parallel processing features, combined with high-speed 
standard transmission ... In the context of a data processing it means a departure from the field to handle stor
age and network processing in the 'fabric' where these features are much more related and even integrated. 

One of the reasons to go to Fabric Computing is the fact that, by transferring data, network and data 
closer together (their integration) we can increase the efficiency of the entire IT system.

With a choice of more and more hardware and software, some began to look for ways to exploit the dis
tributed resources. The concept of Fabric Computing, through which distributed resources are more fre
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quently employed for all kinds of tasks, ‘on-demand’, based on available time, and the possible use of  
computing power, networking, data storage and software, turned to be really helpful.

With the partial monopolization of Clouds, it was easier to implement and enforce standards in areas 
such as the level and types of data security and integration of hardware and software. In this way the 
Clouds world become more compatible, integrated and safe.

Among the private users, the idea of a digital recording of life was popularized ('life logging' Microsoft).191 
It was a research project from Microsoft to provide users with tools they need to produce a digital archive 
recording life. It was the fulfillment of the vision of Memex (hypertext) by Vannevar Bush in 1945. The vis
ion of a digital repository of information collected throughout all life to make up their own memory, includ
ing full-text search, text and audio annotations and hyperlinks.

Since the end of the second decade of the twenty-first century, storing correspondence, documents, pho
tos, videos and voice recordings associated with the life of the user, has become a standard. The dis
semination of digital cameras, biosensors and GPSs meant the possibility of registration data in every 
key aspect of life, with a link localization (where data recording took place). Each document can be 
registered with a separate endorsement, or comments recorded voice. The ability to search data of a 
user’s life, combining data, the semantic and logical relationships give many benefits. Already in 2009, 
researchers from the UK showed how life recorded with time-lapse camera can help those who suffer  
from memory loss, to regain control over their lives. In turn, for social sciences, extensive record of life,  
meant an unprecedented wave of data to better understand and predict human behavior.

Cloud-Digital registration of life, clouded administrations and organizations lead to a drastic reduction in 
the production of paper and print-based materials. In addition to the necessary exceptions, in many areas 
of life and the economy has been replaced by the paper a huge variety of displays, virtual desktops, holo
grams, etc. assigned to the different types and uses of digital devices.

Civilization and the economy based on the Cloud entered the next stage of development. Development 
associated with skillful, cost-effective and efficient resources (labor, capital and technology), saved for re-
transfer of capital for research and development and processing of massive amounts of data streams 
flowing wide, form the Clouds residents and huge number of sensors, data loggers assigned with the  
weight of equipment in residential by business and public sectors.

Also  entertainment  has  reached  a  higher  level  of  technological  development.  Especially  3D mobile 
games available on the first ground-breaking device which turned out to be digital glasses of Google 
became very popular. The end of the second decade of the twenty-first century is also a huge leap for 
simultaneous translation application. Not knowing the language was no longer a barrier to establishing 
any type of relationship.

CC contributes significantly to the development of  the medical sector.  An example application is the 
remote monitoring of patients' health and Medical Intelligence based on the matching of similar cases of 
disease and methods of treatment. Another possible use are experimental methods of teaching medical 
students in a simulated virtual reality. With Cloud, doctors can gain an insight into the current update on a 
virtual patient's health card, containing all  relevant data useful in the treatment process. Patient data 
repository contains, inter alia: DNA, blood type, history of illnesses, the risks of specific types of diseases 
based on DNA testing. At the beginning of the patient's health record virtualization a numerous public  
outcry to oppose such practices appeared. People feared mainly information leakage, theft and use of 
information in a wrong way. However, after several waves of social protest, common sense prevailed, 
and the benefits outweigh the concerns. Many cases to save the life and health occurred due to the vir
tual card and they were a sufficiently eloquent evidence for the spread of this standard.
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The Cloud has also proven to be a good tool for a comprehensive and long-term weather forecasting. 
Two factors were decisive here. First, a large number of sensors distributed around the world, collecting 
data and sending it to the central weather database. The second factor was a greater computing power 
available through the Cloud and more improved methods of analyzing 'Big Data'. Streams of information 
were processed and analyzed in real time by the system that created weather simulations in real-time. 
The massive amount of  analyzed and processed weather information improved the correctness and 
accuracy of meteorological forecasts dramatically. Advanced climate models coupled with unprecedented 
computing power provide better predictions of climate change and rapid early warning systems for nat
ural disasters.

Speaking of Big Data, the tools to handle large amounts of data and advanced analysis have become a 
standard offering of Cloud services. Despite the partial and significant Cloud market monopolies, Big 
Data solutions are widely used by governments, corporations, academic institutions, and larger social 
networking sites. Big Data allows for more effective and more complete analysis of the data flowing from 
the Clouds. Besides, the access to data from many years has not been an obstacle, the problem was the 
analysis of unstructured data, which was tackled only in the third decade of the twenty-first century.

From available types of Clouds, the most popular is a Public Cloud. This is one of the positive aspects of 
the dominant monopoly in the market. The high safety standards in the first place convinced private 
users, and then the powerful SME sector. Also, many corporations apply at least Hybrid Clouds.

Cloud expands its domain of intelligent infrastructure 'grid'. Smart Technology 'grid' allows for two-direc
tion transmission of  electricity supply.  Wireless power electric  devices become applicable standards, 
enabling effective management and the control over energy costs.

Huge progress has been achieved by transport and tourism sectors. This is influenced by several factors, 
such as weather forecasts,  inter alia,  a globally distributed network of  sensors recording the current 
weather, road, air (air transport), sea (water transport) conditions.192 Mono-Cloud world is a  highly com
plicated, defragmented and complex world. Business processes are highly interrelated, automated and 
based on pervasive collaboration modularized businesses. The same applies to the logistics. Processing 
large amounts of data in the Cloud allows for efficient and effective control and organization of very com
plex processes and activities. Only the Cloud is able to guarantee embracing a wide range of activities,  
whether business or public, thanks to which a complicated world of Mono-Cloud operates smoothly and 
without major disruptions.

The next  stage of  development  possible  thanks to  the Cloud is  a  progress  in  the field  of  Web 3.0 
(semantics) and AI (artificial intelligence). Web 3.0 and SI flourish in the fourth decade of the twenty-first 
century, disseminating the widespread use of solutions based on Voice Communication, Big Data, lan
guage translators and Business Intelligence, pushing the development of civilization to the higher level.

THE END

The above mentioned scenarios are a combination of different trends, projections and predictions, which 
may or may not appear. The most likely scenario of Cloud market will be submitting various phenomena 
described in different scenarios. The task of vision-based Tomorrow's Cloud is finding opportunities and 
threats in the projected future. An opportunity to make the best use of the potential of the Cloud and to  
eliminate the possible pitfalls and unwanted side effects of the process of 'cloudiness' of the world. Cloud 
Economy presents a whole (although certainly not  complete)  range of  possibilities  offered by Cloud 
model, from now into the future, beyond 2020. Our conscious participation, or rather 'residing' in the 
Cloud will have an influence on the development of the Clouds World.
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