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1. Introduction

Cloud Computing provides added value for
organisations; saving costs in operations, resources and
staff — as well as new business opportunities for service-
oriented models [2]. To avoid repeats of Internet bubbles
and to maintain business operations, achieving long-term
sustainability is an important success factor for
organisations [3]. In this paper we review current cloud
computing business models, and provide
recommendations on how organisations can achieve
sustainability by adopting appropriate models.

Extensive work has been done on investigating business
models empowered by Cloud technologies. Several
papers illustrate the importance of classifying the right
business strategies and models for long-term
sustainability [2,5,6]. There are two business models
presented in this paper, and the first is Cloud Cube
Model (CCM) from The Jericho Forum (JF), which we
have added our classification and categorised into eight
business models. The second is the Hexagon model,
which is we propose based on a review of business
literature [1,7] and essence from Sun Tzu’s Art of War,
which is rated as the “Bible of War” in the East, and
lessons learned have been studied and used extensively
in the business strategies. Apart from the qualitative
approach, the quantitative approach we use is the Capital
Asset Pricing Model (CAPM) and Modern Portfolio
Theory (MPT), both of which aim organisational
sustainability and predicts how well firms perform. The
case study of OMII-UK is presented with 3D
visualisation analysis generated by Mathematica.

2. The Cloud Cube Model

The Cloud Cube Model (CCM) proposed by the Jericho
Forum (JF) is used to enable secure collaboration in the
appropriate cloud formations best suited to the business
needs [8].
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Figure 1: The Cloud Cube Model

The JF points out that many cloud service providers
claim to be able to deliver solutions, so cloud customers
need help in selecting the right formation within CCM
suiting their needs. Within CCM, four distinct
dimensions are identified. They are (a) External and
Internal; (b) Proprietary and Open; (c) Perimeterised
(Per) and De-Perimeterised (D-p), and (d) In-sourced
and Outsourced. Refer to Figure 1 for the CCM [8].

3. Our Definition: Business Model
Classifications and How Each Business Model
Fits Into the CCM

In this Section, how each business model fits into the
Cloud Cube Model is explained. Strengths and
weaknesses for each business model are also presented at
the left section. Dark purple is the joint area between
outsource and in-house approaches. Based on previously
literature [4,5,6,9], we categorise these models into eight
types: (1) Service Provider and Service Orientation; (2)
Support and Services Contracts; (3) In-House Private
Clouds; (4) All-In-One Enterprise Cloud; (5) One-Stop
Resources and Services; (6) Government funding; (7)
Venture capitals and (8) Entertainment and Social
Networking. These eight models are summed up as
Table 1 on page 2.

4. The Hexagon Model

Sun Tzu’s Art of War (STAW) has been extensively
studied, researched and applied into business strategies,
operations, negotiations, sales and leadership. There are
scholarly publications [10], which are good in providing
guidelines. Instead of simplification, they tend to set
additional rules which may be interpreted as
complication to original STAW. In our context, we aim
to simplify any business implications as an easy to
understand approach, which our Hexagon Model fits
well in, and can visually present a business or a project’s
strengths and weaknesses for decision-makers. The
Hexagon model identifies six key elements for business
sustainability and presents how a business or a cloud
project performs in these six elements, which are
consumers, investors, popularity, valuation, innovation
and Get the job done (GTJID). Positions in these six
elements reflect their relations to each other. Six
elements can be divided into pairs: people (consumers
and investors); business (popularity and valuation) and
job done with job variance (get the job done, GTID and
innovation). Each pair is opposite to each other in the



position of the hexagon. Figure 2 below is the
presentation of our Hexagon Model. More case studies
are presented in Table 2 on page 3.

Popularity/adoption

Cet the joh done
(CTJID)

Consumers

Innovation Investors

Valuation

Figure 2: The Hexagon Model

5. Choices for sustainability modelling — CAPM
and Modern Portfolio Theory (MPT)

We review mathematical models and selectively study
Monte Carlo, ARIMA, Black Scholes and CAPM, the
later of which is the most appropriate for quantitative
sustainability with two main reasons [4]. Firstly, CAPM
is suitable in predicting the firms’ growth and
sustainability if data is defined and given. Secondly,
there is more freedom to define the organisational focus,
which can be translated as data, and then used for
modelling. To further support CAPM, Modern Portfolio
Theory (MPT) is used to measure organisational risks
involved. To demonstrate this, the OMII-UK’s case
study is presented. Our CAPM and MPT model present
growth in the OMII-UK’s business case, and also
explain how they relate to the Hexagon Model.

5.1 The 3D sustainability modelling

We present OMII-UK’s sustainability models in terms of
statistical analysis in a paper [6]. Statistics still requires
further analysis. To simplify complexity, 3D
visualisation is introduced. Data 1is given into
Mathematica, which computes sustainability modelling
that corresponds to the OMII-UK’s growth in the last
three years. There are few or none of researchers getting
into 3D visualisations. See Figure 3 below.

Figure 3: 3D sustainability m(n)delling for the OMII-UK.
6. Conclusion

In this paper, we present the CCM and the Hexagon
Model. The CCM is used to classify into eight business
models, providing guidelines for how cloud businesses
should operate and direction they strategically focus
between the initial phase and next few years of business
operations. The Hexagon Model is ideal to highlight

strengths and weaknesses of cloud businesses at any time
and also provide awareness of areas they should focus,
and a quick yet effective update on sustainability by
focusing on the occupied area in the Hexagon Model.
Both models complement with each other. We present
sustainability modelling and show how 3D visualisation
can be illustrated. Understanding cloud business models
and sustainability is essential to businesses and e-
Research community, in order to stand firm and later on
excel at the uncertain periods with economic volatility.
We welcome more organisations taking part in review of
cloud business models and sustainability modelling.
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Table 1: Categorisation of eight business models
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Table 2: List of case studies for the Hexagon Model

References
[1] Anderton A, “Economics AQA” 5th Edition, Causeway Press 2008.

[2] Boss G et al., “Cloud Computing”, IBM white paper, Version 1.0,
October 2007.

[3] Chang V, Mills, H and Newhouse, S “From Open Source to long-
term sustainability: Review of Business Models and Case studies”. UK
e-Science All Hands Meeting, Nottingham, UK, September 2007.

[4] Chang V, “A Framework for Financial Cloud Computing”, nine-
month thesis technical report, School of Electronics and Computer
Science, University of Southampton, June 2010.

[5] Chang V, David B, Wills G, De Roure D, “A Categorisation of
Cloud Business Models”, CCGrid, 10" International Symposium on
Cluster, Cloud and Grid Computing, May 2010, Melbourne, Australia.

[6] Chang V, Wills G, De Roure D, “A Review of Cloud Business
Models and Sustainability”, IEEE Cloud 2010, the 3rd International
Conference on Cloud Computing, Miami, Florida, 5-10 July, 2010.

[7] Hull J C, “Options, Futures, and Other Derivatives”, Seventh
Edition, Pearson, Prentice Hall, 2009.

[8] Jericho Forum, “Cloud Cube Model: Selecting Cloud Formations
for Secure Collaboration Version 1.0, Jericho Forum Specification,
April 2009.

[9] Lazonick W, “Evolution of the New Economy Business Model”,
UMass Lowell and INSEAD, 2005.

[10] Lee S F, Roberts P et al., “Sun Tzu’s The Art of War as business
and management strategies for world class business excellence
evaluation under QFD methodology”, Business Process Management
Journal, Vol. 4 No. 2, 1998, pp. 96-113. © MCB University Press.




