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Abstract— This report explores the potential benefits and 

barriers in detail. It highlights actions that the IT industry and 

governments should consider. These include educating 

customers about the benefits of cloud, creating standards and 

policies that enable easy switching among cloud providers, and 

providing clear information about where data is actually stored. 

These include: What are cloud computing’s most important 

current and potential future benefits for industry, governments, 

and society? And are the overall benefits worth the risks. In 

addition to reducing operational costs, cloud technologies have 

become the basis for business innovation and new business 

models and for significant improvements in the effectiveness of 

anyone using information technology. 
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I.  INTRODUCTION 

loud computing is seen by many as the next wave of 

information technology for individuals, companies and 

governments. The massive supply of information technology 

capabilities at a low cost offers many opportunities. In 

addition to reducing operational costs, cloud technologies 

have become the basis for business innovation and new 

business models and for significant improvements in the 

effectiveness of anyone using information technology. Users, 

providers and government policy-makers are asking many 

questions about the current use and future evolutionary path 

of cloud computing. These include: What are cloud 

computing’s most important current and potential future 

benefits for industry, governments, and society? And are the 

overall benefits worth the risks?  

    This report explores the potential benefits and barriers in 

detail. It highlights actions that the IT industry and 

governments should consider. These include educating 

customers about the benefits of cloud, creating standards and 

policies that enable easy switching among cloud providers, 

and providing clear information about where data is actually 

stored. The role of information technology and the structural 

changes that may be generated by cloud technologies.  
 

II.  CLOUD COMPUTING 

A 'cloud' is an execution environment of resources involving 

multiple stakeholders and providing a metered service at 

multiple granularities for a specified level of quality (of 

service). 

To be more specific, a cloud is a platform or infrastructure 

that enables execution of code (services, applications etc.), in 

a managed and elastic fashion, whereas “managed” means 

that reliability according to pre-defined quality parameters is 

automatically ensured and “elastic” implies that the resources 

are put to use according to actual current requirements 

observing overarching requirement definitions – implicitly, 

elasticity includes both up and downward scalability of 

resources and data, but also load-balancing of data 

throughput.  

III.  TOWARDS AN INDIAN VISSION 

Cloud systems are not pure research aspect, but it is a 

commercial reality that fulfils the required capabilities, even 

though typically only to a limited degree (considering its full 

diversity). What is more, cloud provisioning is currently 

predominated by the American market with the first efforts 

of India only slowly arising in commerce. Even though India 

owns a rich set of resource infrastructures, the US have a 

considerable advantage and employed it to set up various 

cloud systems (such as Amazon, eBay, Google, Microsoft).  

On the other hand, one can note a strong similarity between 

the business incentives for Grid vendors and Cloud providers, 

as well as strong overlaps in the technological basis. Indeed 

many Indian Grid vendors are already moving their offers 

from Grid to Cloud concepts, enhancing in particular on the 

elasticity and pay-per-use aspects. The according hurdle of 

infrastructure availability and of the technological adaptation 

process is thus lower for these vendors, providing India if not 

with a head-start, so at least with a good starting position. 

Obviously, this does not imply that only Grid vendors can 

become Cloud providers and in fact many Cloud providers 

already set up their own infrastructures and capabilities 

independent of any Grid technologies.  

Most service providers and data-centres will employ cloud 

infrastructures for their internal use, but also to support the 

quality of services and capabilities they sell to the customers. 

With the varying scope of requirements, including location, 

legislation and cost, cloud infrastructures cannot be  

Restricted to a single nation or country, but instead will span 

a global network.  

Such a “loose federation of cloud systems”, where a virtual 

environment can principally be dispersed all over the world, 

shows strong similarity to the original ideas of distributed 

computing, utility computing and grid systems. It is therefore 

of particular interest to identify how and to what degree 

especially India can contribute to realising this vision. This 

section will analyse the specific strengths and weaknesses of  

India’s industry and research community to identify the 

specific opportunities of India to shape  

And participate in the cloud future.  

 

C 
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IV.  SWOT ANALYSIS 

 
The SWOT (Strengths, Weaknesses, Opportunities, and 

Threats) analysis is a means to identify the particular areas 

where India can contribute and even lead the development 

and uptake of cloud systems in a global market. The 

following overview highlights the main important aspects 

that India can and should pursue – it is noticeable thereby 

that India’s specific strengths rests on the consolidated effort 

to address cloud systems on a more global scale than the US 

can do. This is particularly relevant to enable the global 

“loose federation of clouds” vision that integrates the control 

layers into an enhanced resource management and 

integration model where consumers and both large and small 

enterprises can equally participate. Most current approaches 

towards infrastructure management tend to add further 

abstraction and manageability layers on top of existing ones, 

thus complicating the structure and making low-level 

interoperability on a resource level more complicated. As 

also identified in the Next Generation Grid report, the 

layered and stacked approach of “classical” middleware 

approaches is counterproductive to future application needs 

and hence needs to be re-assessed.  

  In order to achieve this, more international consolidation 

approaches will be required to align different end-user 

positions.  

  
A. Strength 

 
 Knowledge background and expertise in related 

technological areas. 

 Significant expertise in building high-value industry 

specific applications  

 On-going research projects and open source 

technologies  

 Strong SOA and distributed systems research 

community  

 Strong synergies between research and      industry; 

technological platforms concentrated government 

effort (legislation etc.)  

 Selling products & telecommunications (as  

 opposed to selling new technologies)  

 Provisioning of complex processes as services, 

rather than of low level infrastructures.  

 Strong telecommunication industry (research, 

consumer focus, investment capabilities)  

 Commercial success-stories  

 

B. Weakness 

 

 Few resource infrastructures available in  

 India  

 Comparatively weak development of new  

 (cloud) technologies in comparison to US Primarily 

consumer; main Cloud providers are not Indian  

 Research timelines vs. fast moving markets  

 No market ecosystem around Indian providers  

 Subsidiaries and fragmentation of key  industries  

 No platform to find / select cloud providers  

 

C. Opportunities 

 

 Strong experience and involvement in 

standardisation efforts.  

 Indian companies use (and need) their own clouds 

(private clouds) (cf. location)  

 Growing interest from both industry and  

Academia in cloud technologies (cf. “readiness”)  

 Existing infrastructures with strong resources and 

in particular with strong communication 

networks (e.g. telecoms)  

 Clouds provide an excellent backend for mobile 

phone applications (which have usually low 

power local resources).  

 New business models for cloud improved 

products and cloud adopters. 

 High awareness for the green agenda and new 

approaches to reduce the carbon footprint.  

 Similar business incentives and infrastructure 

requirements between Grid and Cloud, 

facilitating the movement from Grid to Cloud 

Provider.  

 

D. Threats 

 

 Better developed cloud infrastructures (mainly in 

the US) already exist.  

 High investment and funding required to build up 

infrastructure.  

 Investment/economic benefit asymmetry (IPR, 

OSS, commercialization)  

 Lacking IaaS provider(s)  

 Dependency on external (non-Indian)  

     Providers  

 Technological impact / development  

     Underestimated  

 Latencies (federation too inefficient) 

 

V.  INDIA IS WELL PLACED TO WITNESS RAPID 

GROWTH IN THE CLOUD SPACE 

 
There is no doubt that cloud is opening up new windows of 

opportunities for the Indian, companies, both from a global 
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as well as domestic opportunity stand point. Having realized 

the immense opportunities, it will be imperative for the 

companies to come together and enable collaborative 

innovation to address both India and global market needs.  

The ecosystem comprising of ISVs, platform providers, 

system integrators and end users is also 

Starting to evolve. With increased focus and evangelism 

about cloud related opportunities the Ecosystem would look 

at incubating the next generation entrepreneurs who can 

create the next 

generation Facebook, salesforce.com and VMware from 

India. 

Key focus should now be on developing the ecosystem. It 

should include developing the talent for cloud development, 

connecting start up ISVs with large System integrators, 

enabling the start ups on the cloud market places and finally 

influencing government policies to make them cloud 

friendly.The collaborative ecosystem clubbed with the Indian 

capabilities of exporting business models will provide the 

right mix to leverage the immense opportunities created by 

cloud in the near future and it will be exciting to be part of 

that rapid growth journey for all of us. 

 

VI.  SPECIFIC CHANCES FOR INDIA 

 
Basing on the SWOT analysis above, will elaborate the 

specific main opportunities for India in the development of a 

global cloud ecosystem. It is generally accepted that India 

has the capability and the capacity to join such an ecosystem 

and would contribute vitally to such a goal. A particular 

strength of India thereby consists on its consolidated and 

joint efforts in all issues related to research, legislation and 

(governmental and commercial) policies. It is also generally 

acknowledged thereby that in particular the US has an 

advantage over India with respect to the development and 

provisioning of already existing cloud infrastructures (even 

though they are mostly still in a beta / testing phase) that 

show little convergence as such though. 

 

A. Towards Global Cloud Ecosystems 

 
India will participate in the movement towards a global cloud 

ecosystem, due to a growing interest of industry and 

academia, as well as a specific requirement for location 

specific resource infrastructures. Such global ecosystems 

would be useless without the capability to easily switch 

between providers / resources and without ensuring that 

specific legislation and policies are met.  

 

 

 B. New  Business  Models  And  Expert  Systems  

 

Extracting value from cloud system employment is not 

always straight forward, as it depends on the Cost and effort 

to be invested first versus the (potential) gain from the 

employment of such a system. There is little knowledge so 

far about when and under what circumstances to move to a 

(public or private) cloud, respectively when to distribute 

capabilities in a hybrid cloud. Though outsourcing to clouds 

can reduce start up time and makes better use of resources 

due to the elasticity of the infrastructure, the additional effort 

to move services and large datasets into a new environment, 

as well as the risk to lose control over the system, makes 

such a movement a considerable business decision. As long 

as interoperability is at a stage where no simple movement 

from local to cloud platforms is possible (cf. i) and iii) ), 

additional knowledge is required to support such decisions 

and in the long run allow for autonomic management of 

outsourcing and reconfiguration decisions.  

Main knowledge to be gained relates to:  

 How to create and extract value  

 When to outsource (and where to)  

 How to improve ROI  

 How to reduce start-up time  

 How to build cloud-ready applications 

 

C . Holistic Management and Control Systems  

 

Employing cloud systems more than ever requires a holistic 

view across all horizontal and vertical issues: not only is it 

necessary to supervise the distribution of services, code and 

data across the infrastructure (horizontal), but also improved 

control over the individual middleware and resource layers 

and communication protocols (vertical) is needed. This is 

important to address scalability issues, as well as to ensure 

adaptability to individual requirements. In this context, 

customizability and multi-tenancy are of importance. In 

order to realise such capabilities, new control and 

management systems are required that integrate the 

horizontal and vertical view. With the research background 

in Grid and SOA, as well as the expertise in varying tiers of 

such infrastructures, the consolidated efforts of Indiaan 

industry and academia can significantly support the 

development of a holistic, integrated and nation-wide cloud 

infrastructure (cf. global cloud ecosystem).  

 New infrastructure models need to:  

 Integrate all tiers and layers  

 Address cross-boundary scalability, elasticity and 

multi-tenancy  

 Respect policies, legislations and business 

knowledge  

 Manage all aspects related to composition and 

execution management. 

 Mediation of Servic ES and APPLIC Ations On 

Clouds . 

 

A specific strength of India consists in selling advanced 

products and, as such, in aggregating or accumulating 

existing capabilities to offer enhanced products and services. 

Related to enhanced support tools India can exploit the 

capabilities offered by (existing) cloud system to enhance the 

capabilities of products and services offered through Indian 

industry.  

Traditionally, India has an excellence in utilizing and 

benefiting from building high-value Indian applications on 

top of global platforms vs. focusing on the underlying 

platforms itself. Pure infrastructure and application-services 

do play a role in the low-end; enterprises however request 

complete business-processes as a service. And here the 

service providers in India (those originally coming from IT-

services as well as those coming originally from the Telco-
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business) are very active. The infrastructure for these 

business-services is in many cases already provided as a 

cloud, specifically when the volume varies dynamically. The 

services sold however are e.g. called ’dynamic services’ 

or ’Business Flexibility’. The use of cloud in today’s 

professional services is quite high in India.  

It may be worth noting in this context that already new 

service providers enter the market that make explicit use of 

cloud capabilities in order to reduce their cost of investment 

and improve the availability and reliability of their services .  

Extended features can thereby include amongst others:  

 Improved accessibility & availability  

 Scalability according to needs  

 Enhanced computational power  

 Customizable products  

 Composition / aggregation of higher-value products 

/ applications based on existing ones 

 
Fig. 1 Forecasting cloud in 2020 

VII.  CONCLUSIONS 

Clouds offer the opportunity to build data observatories with 

data, software and expertise together to solve problems such 

as those associated with economic modeling, climate change, 

terrorism, Healthcare and epidemics etc. Clouds could assist 

greatly in the e-government agenda by providing Information 

in one place to the citizen, together with software to 

manipulate the data. It has been claimed – and indeed 

demonstrated – that Cloud computing is a green option. 

Development of Cloud computing in India will contribute to 

reduction in carbon emissions and assist in achieving Indian 

targets. India is well-placed to embrace these opportunities 

due to the excellent background research and development in 

many of the key technologies such as those associated with 

GRIDs and SOA (Service Oriented Architecture). However, 

the provision of an open market in clouds for Europe 

requires further R&D building upon this substructure. 

Success will come by intersecting the R&D results with the 

emerging market opportunities beyond today’s Clouds. 
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