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Abstract - In the wake of the Government of India embarking on to embrace the cloud computing benefits, as being done 
by the advanced countries, here we show how our earlier proposed HealthGrid framework will be the IaaS on the GI 
Cloud Meghraj and how our earlier proposed EHR Data Grid will work as Haas (Health as a Service) on the GI Cloud 
Meghraj thereby facilitating remote specialists services to the rural Indian population. This framework will definitely 
help us in containing IMR and MMR in attaining the MDGs. 
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I. INTRODUCTION 
 
In India we have Right to Education and Right to 
Information but we do not have the Right to 
HEALTHCARE. The government is consolidating 
socio-economic and wealth information in terms of 
aadhaar database, and of course now the DIGITAL 
INDIA information, but we do not take care of 
consolidating the HEALTH information of the 
citizens and thereby to provide better medical 
services. 
Accessibility either to hospitals or medicines would 
remain a distant dream for about 70% of India's 
population, particularly in rural areas until at least 
2040, according to a 2012 report by the 
ASSOCHAM (The Associated Chambers of 
Commerce and Industry of India) council on 
Healthcare and Hospitals [1]. The report points out 
that India has an average 0.6 doctors per 1000 
population against the global average of 1.23, which 
suggests an evident manpower gap. The Twelfth five 
year plan started in April 2012[8] will see the country 
through the 2015 deadline for achieving the 
Millennium Development Goals (MDG) [2].  
But due to poor Indian rural healthcare delivery 
system the deadline for reducing MMR (Maternal 
Mortality Rate per 100,000 live births) and IMR 
(Infant Mortality Rate) will not be met as per the 
MDG India report 2014 on progress of MDG. In our 
earlier paper we have given a design of EHR 
(Electronic Health Record) standardization and 
Integration of EHRs in the form of Data Grid 
Architecture to meet the MDG by 2015.In this paper 
we have proposed HaaS Health as a Service on the GI 
cloud Meghraj which is adopted by our Government 
to provide better services to the citizens [3]. 
 
II.CLOUD COMPUTING 
 
Indian Government has adopted the USA 
Government National Institute of Standards and 

Technology Definition of Cloud Computing and is 
composed of five essential characteristics, three 
service models, and four deployment models as 
shown in the Figure 1[4]. 
Cloud computing is a model for enabling ubiquitous, 
convenient, on-demand network access to a shared 
pool of configurable computing resources (e.g., 
networks, servers, storage, applications, and 
services) that can be rapidly provisioned and 
released with minimal management effort or service 
provider interaction.  
 
Essential Characteristics are 
1. On-demand self-service. A consumer can 

unilaterally provision computing capabilities, 
such as server time and network storage, as 
needed automatically without requiring human 
interaction with each service provider.  

2. Broad network access. Capabilities are available 
over the network and accessed through standard 
mechanisms that promote use by heterogeneous 
thin or thick client platforms (e.g., mobile 
phones, tablets, laptops, and workstations).  

3. Resource pooling. The provider’s computing 
resources are pooled to serve multiple consumers 
using a multi-tenant model, with different 
physical and virtual resources dynamically 
assigned and reassigned according to consumer 
demand. There is a sense of location 
independence in that the customer generally has 
no control or knowledge over the exact location 
of the provided resources but may be able to 
specify location at a higher level of abstraction 
(e.g., country, state, or datacenter). Examples of 
resources include storage, processing, memory, 
and network bandwidth.  

4. Rapid elasticity. Capabilities can be elastically 
provisioned and released, in some cases 
automatically, to scale rapidly outward and 
inward commensurate with demand. To the 
consumer, the capabilities available for 
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provisioning often appear to be unlimited and 
can be appropriated in any quantity at any time.  

5. Measured service. Cloud systems automatically 
control and optimize resource use by leveraging 
a metering capability1 at some level of 
abstraction appropriate to the type of service 
(e.g., storage, processing, bandwidth, and active 
user accounts). Resource usage can be 
monitored, controlled, and reported, providing 
transparency for both the provider and consumer 
of the utilized service.  

 
Service Models are 
 
1. Software as a Service (SaaS). The capability 

provided to the consumer is to use the provider’s 
applications running on a cloud infrastructure. 
The applications are accessible from various 
client devices through either a thin client 
interface, such as a web browser (e.g., web-based 
email), or a program interface. The consumer 
does not manage or control the underlying cloud 
infrastructure including network, servers, 
operating systems, storage, or even individual 
application capabilities, with the possible 
exception of limited user specific application 
configuration settings. Examples include 
Salesforce.com and Gmail.  
 

2. Platform as a Service (PaaS). The capability 
provided to the consumer is to deploy onto the 
cloud infrastructure consumer-created or 
acquired applications created using programming 
languages, libraries, services, and tools supported 
by the provider.3 The consumer does not manage 
or control the underlying cloud infrastructure 
including network, servers, operating systems, or 
storage, but has control over the deployed 
applications and possibly configuration settings 
for the application-hosting environment. 
Examples include Salesforce.com, through 
Force.com, and Microsoft (Azure).  
 

3. Infrastructure as a Service (IaaS). The capability 
provided to the consumer is to provision 
processing, storage, networks, and other 
fundamental computing resources where the 
consumer is able to deploy and run arbitrary 

software, which can include operating systems 
and applications. The consumer does not manage 
or control the underlying cloud infrastructure but 
has control over operating systems, storage, and 
deployed applications; and possibly limited 
control of select networking components (e.g., 
host firewalls). Examples include, Rackspace and 
Amazon S3.  

 
Deployment Models are  
1. Private cloud. The cloud infrastructure is 

provisioned for exclusive use by a single 
organization comprising multiple consumers 
(e.g., business units). It may be owned, managed, 
and operated by the organization, a third party, or 
some combination of them, and it may exist on 
or off premises.  

2. Community cloud. The cloud infrastructure is 
provisioned for exclusive use by a specific 
community of consumers from organizations that 
have shared concerns (e.g., mission, security 
requirements, policy, and compliance 
considerations). It may be owned, managed, and 
operated by one or more of the organizations in 
the community, a third party, or some 
combination of them, and it may exist on or off 
premises. A special case of Community Cloud is 
the Government or G-Cloud. This type of cloud 
is provided by one or more agencies (service 
provider role), for use by all, or most, 
government agencies (user role).  
 

3. Public cloud. The cloud infrastructure is 
provisioned for open use by the general public. It 
may be owned, managed, and operated by a 
business, academic, or government organization, 
or some combination of them. It exists on the 
premises of the cloud provider for example, 
Amazon.  
 

4. Hybrid cloud. The cloud infrastructure is a 
composition of two or more distinct cloud 
infrastructures (private, community, or public) 
that remain unique entities, but are bound 
together by standardized or proprietary 
technology that enables data and application 
portability (e.g., cloud bursting for load 
balancing between clouds) 

 

 
Fig 1.  NIST Computing Definition model 



International Journal of Advanced Computational Engineering and Networking, ISSN: 2320-2106,  Volume-3, Issue-9, Sept.-2015 

Haas On GI Cloud Meghraj To Meet The Millennium Development Goals (MDGS) 
 

13 

III. GI CLOUD MEGHRAJ 
 
Across the world, governments in the US, the UK, the 
European Union, Australia and Singapore see cloud 
services as an opportunity to improve government 
service delivery by eliminating redundancy, 
increasing agility and providing information and 
communication technology (ICT) services at a 
cheaper cost [5].  
The Government of India initiated the National e-
Governance Plan (NeGP) in May 2006 with a vision 
to make all government services accessible to citizens 
in their own locality, through common service 
delivery outlets at affordable costs. While ICT 
infrastructure is being put in place by states with 
funding and assistance from the central government, 
the deployment of application software, even after 
outsourcing it completely, has been delayed.  
The problem has been the elaborate procurement 
process to be followed and lack of expertise within 
departments to handle such large-scale procurement 
and application development initiatives. The 
government wants to accelerate implementation 
through the development and use of a shared 
applications platform.  
The aim is to realise a comprehensive vision of a 
government private cloud environment available for 
use by central and state government line departments, 
districts and municipalities to accelerate their ICT-
enabled service improvements (the NeGP Mission 
Mode Projects and other applications), to support the 
cost-effective ongoing maintenance and evolution of 
the underlying ICT-enabled environment, and to 
support the overall vision of the NeGP, (i.e. improved 

government services to the common man). In order to 
utilise and harness the benefits of Cloud Computing, 
the Department of Electronics and IT (DeitY) 
Government of India has embarked upon a very 
ambitious and important initiative – “GI Cloud” 
which has been coined as MeghRaj[5].  
The architectural vision of GI Cloud focuses on a set 
of discrete cloud computing environments spread 
across multiple locations, built on existing or new 
(augmented) infrastructure, following a set of 
common protocols, guidelines and standards issued 
by the Government of India. The GI Cloud services 
will be published through a single GI Cloud Services 
Directory.  
The GI Cloud is envisaged to consist of multiple 
National and State Clouds. The agencies responsible 
for operating and managing the National and State 
Clouds may engage Managed Service Providers 
(MSPs) for managing the respective cloud computing 
environments. These cloud computing environments 
will utilize the existing network infrastructure such as 
the SWANs, NKN, NOFN integration hubs as well as 
the internet. 
 
IV. THE PROPOSED FRAMEWORK 

 
1. In our earlier paper we have proposed a 

HealthGrid Framework as shown in the Figure 2 
below, using the existing SWAN as the IT 
backbone connectivity superimposed on the 
Hierarchical Rural Primary HealthCare System 
in which all the public hospitals are connected on 
to this and a rural patient will get specialists 
services[6]. 

 

 
Fig 2. Indian HealthGrid Framework 
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2. As well we have shown the sharing of the EHR(Electronic Health Record) data on this Grid as in the Figure 
3 below, so as to provide specialist’s services to the remote patients living in the villages, thereby meeting 
the MDGs [5] target of containing the IMR(Infant Mortality Rate) and MMR(Maternal Mortality Rate) to a 
considerable extent [7]. 

 

 
Fig 3. EHR Data Grid 

 
3.  The Indian HealthGrid Infrastructure framework will become the IaaS of the State Cloud/Data Center of the 

GI Cloud Meghraj as shown in the Figure below. 
 

Fig 3. State Cloud/Data Center in the GI Cloud Meghraj 



International Journal of Advanced Computational Engineering and Networking, ISSN: 2320-2106,  Volume-3, Issue-9, Sept.-2015 

Haas On GI Cloud Meghraj To Meet The Millennium Development Goals (MDGS) 
 

15 

 
4.  The consolidated EHR Data in the State Cloud/Data Center will be the proposed HaaS (Health as a Service) 

framework as shown in the Figure 4 below. 

 
Fig 4. HaaS (Health as a Service) in the State Cloud  

 
5.  When different State clouds are connected to the National cloud in the GI cloud Meghraj architecture as 

shown below Figure 5 and Figure 6 below, different specialized hospitals and specialists will be able to 
provide diagnostic and preventive services to the rural population in India and thereby helps in reducing 
IMR and MMR to meet the MDG goals. 

 

 
Fig 5. GI Cloud Meghraj Architecture 
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Fig 6. Proposed HaaS(Health as a Service) on GI Cloud Meghraj 

 
CONCLUSION 
 
In this paper we have shown how on the GI Cloud 
meghraj HaaS Health as a Service can be provided 
using our earlier proposed HealthGrid framework 
thereby facilitating the remote specialist services to 
the rural Indian population to contain the IMR and 
MMR so as to meet the MDGs. 
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