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Introduction:

Software as a Service (SaaS) is a software delivery model in which the software is hosted by someone
else's system and delivered via web, on customer’s demand and pay as they use. These days, number of
service providers is available to serve SaaS services therefore enterprises need to adopt an objective

approach to ensure that they select the most appropriate SaaS product as per their needs.

The aim of our research is to develop a frame work for appropriate selection of SaaS product. Frame
work will cover most of the technical issues specifically customization, reliability and usability and
some of non technical related issues will also be included which should be analyzed while the selection
of SaaS services and define the criteria for adopting appropriate soft ware as a service. Existing
research work has got limitations as they cover less on technical issues and emphasized more on non
technical issues such as vendor’s reputation, cost, sales performance management and sales analysis.
The research initiates with a study of various technical parameters of Software as a service in cloud
computing and emphasizing specially on the technical issues such as customization, functionality,
usability, speed, etc. Developing frame work will helpful for organization to select an appropriate soft

ware as service.

SasS is one of the service model of Cloud computing. Cloud computing is the current revolution in IT
services. Cloud computing is a technology in which computing resources [networks, servers, storages,
applications and services] are shared. Cloud service provider serves these services to cloud service

consumer and charges for the processing power and bandwidth that is actually used.

Review of literature:

1. Cloud Computing

Cloud computing is a new cost-efficient computing paradigm in which information and computer

power can be accessed from a Web browser by customers.[16] The basic principles of cloud computing
is to make the computing be assigned in a great number of distributed computers, rather then local
computer or remoter server. The running of the enterprise’s data center is just like Internet. This makes
the enterprise use the resource in the application that is needed, and access computer and storage system

according to the requirement. [17]


http://academic.research.microsoft.com/Keyword/6051/cloud-computing

1.1 Definitions of cloud computing considering various aspects:

Gartner defines, “cloud computing is a style of computing where massively scalable IT-enabled

capabilities are delivered ‘as a service’ to external customers using Internet technologies.”[18]

According to Wikipedia, Cloud computing is a style of computing in which dynamically scalable and
often virtualized resources are provided service over the Internet. Users need not have knowledge of,

expertise in, or control over the technology infrastructure in the "cloud" that supports them. [19]

The National Institute of Standards and Technology (NIST) defines cloud computing in a specific
manner, by this we can understand the cloud computing in a better way, that: "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 rapidly provisioned

and released with minimal management effort or service provider interaction." [8]

Amita Tiwari discussed in the journal of Compliance, 2009 issue 9, that the idea of cloud computing is
based on a very fundamental principal of reusability of IT capabilities where cloud is a pool of scalable

IT-enabled capabilities which can be utilized over the Internet as a service.[14]
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Figure 1: Steps to cloud computing [14]

Figure 1 clearly explains the evolution steps of cloud computing and its models. Cloud computing
model also provides XaaS, cloud services based on ‘everything as a service’ concept. laaS, PaaS, and

SaaS are the three basic components of this complete cloud service model. [14]

1.2. Key features of cloud computing:

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’s provider. [8]

2. Cost: This technique greatly reduced the capital expenditure because infrastructure is typically
provided by a third-party and does not need to be purchased for one-time or infrequent intensive

computing tasks. [19]

3. Reliability: Take advantage of a massive computing platform, without having to build and buy your
own. Improve your organisations infrastructure SLA’s by using a highly redundant and resilient

platform that has no single points of failure. [2]

4. Flexibility: Add and remove resources on-the-fly (or script tolerances!) to cope with peaks in your

requirements. Only pay for what you need. [2]

5. Scalability: Grow your deployment rapidly, as required, without huge capital costs or operational

time. [8]

6. Multi-tenancy: enables sharing of resources and costs across a large pool of users. [19] Jeff Kaplan,
Managing Director of THINK strategies, a leading SaaS and cloud consulting firm, believes multi-

tenancy is essential for market leadership, operational efficiencies and ongoing customer retention [1]

7. Fast Setup: React the decisions or requirements quickly and deploy complex architecture’s rapidly.

(2]

8. Shared resources/common versions: the shared asset approach improves supplier and customer
economics; there is some ability to customize “around” the shared services, via configuration options

within the service, workflow/process management among services etc. [5]


http://en.wikipedia.org/wiki/Multitenancy
http://en.wikipedia.org/wiki/Capital_expenditure
http://en.wikipedia.org/wiki/Cost

1.3 Cloud computing service model [9]

Cloud computing can provide three kinds of service models, including

IaaS: Infrastructure as a service

PaaS: Platform as a service

SaaS: software as a service

1. IaaS: laaS refers to the services provided to the users is to lease the processing power, storage,
network and other basic computing resources, with which users can deploy and run any software
including operating systems and applications.[9] The consumer can control the operating system,
storage, deployed applications and possibly networking components such as firewalls and load
balancers. Infrastructure-as-a-Service provides virtual server instances with unique IP addresses and
blocks of storage on demand. Customers use the provider's application program interface (API) to start,
stop, access and configure their virtual servers and storage. In the enterprise, cloud computing allows a
company to pay for only as much capacity as is needed, and bring more online as soon as required. [11]
To all these services, there is no need for users to manage or control the cloud infrastructure, including
network, server, operating system, storage and even the functions of applications. [9]

.2. PaaS: PaaS refers to deploy the applications created by the development language and tool say Java,
python, .net etc. provided by the service providers to the cloud infrastructure. [9] Platform as a Service
(PaaS) provides a software platform on which users can build their own applications and host them on
the PaaS provider's infrastructure. The software platform is used as a development framework to build,
debug, and deploy applications. It often provides middleware-style services such as database and
component services for use by applications. PaaS is a true cloud model in that applications do not need

to worry about the scalability of the underlying platform (hardware and software. [12]


http://searchExchange.techtarget.com/sDefinition/0,,sid43_gci213778,00.html
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Figure 2: differences between SaaS, PaaS, and IaaS [15]

3. SaaS: SaaS means the service provided to client is the applications running on the cloud computing
infrastructure provided by the service providers. It can access by thin client interfaces such as browser
etc. The detailed overview of SaaS is being presented in the next section. SaaS is the main thrust area of

our research so we will emphasize more on this model in the next section.
2. Software as a Service (SaaS):

The software as a service (SaaS) model is a way of providing the same software to different customers
via a network, usually the Internet. In other words, the software is not hosted on the customers'
individual computers. Under the SaaS model, a vendor is responsible for the creation, updating, and
maintenance of software. Customers buy a subscription to access it, which includes a separate license,
or seat, for each person that will use the software. [13] SaaS shifts software deployment and
maintenance burdens to the service provider, freeing up resources for other projects. IT is at the mercy
of the provider for availability, data security, regulatory compliance, and other key issues. [4] The basic
idea behind Software as a Service (SaaS) is simple with SaaS, an entire finished application can be
available on-demand from some SaaS vendor. The application exists in the cloud (not in an on-premise
datacenter) and can be consumed from any browser. Therefore, the customer of a SaaS vendor is the

end user. [10]


http://www.wisegeek.com/what-is-saas.htm
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Figure 3 — Software as a Service [10]

This is shown in Figure 3. Here we see that the SaaS vendor is not only offering an entire application to
the end user but that the SaaS vendor is also responsible for providing the compute power, storage, and

networking infrastructure necessary to run the application. [10]

2.1 Characteristics of SaaS: [3]

1. All of the activities are managed from a central location rather than at each user’s individual
location, allowing modifications and troubleshooting to be accomplished quickly by the application

vendor and eliminating the need for end-user upgrades or patches.

2. Application are network based so that the business user free to use the service from anywhere that
they choose using virtually any type of electronic device. Each application is pay-per-usage basis,
allowing the business owner to predict their budget for the usage of number of applications according to

business need.

3. Application delivery typically based on one-to-many model comprise of single instance, multi-tenant

architecture, where an application is shared across multiple user.



4. Automated and centralized updating eliminates the need for end-users to download patches and

upgrades.

5. Managing Complexity while reducing software costs.

6. SaaS make possible to have regular integration with a large network of software which can

communicate in the form of a mashup, or in the form of a platform.

7. SaaS is highly efficient as Multi-tenant structural design makes the source code is same for every

customer.

8. Unlike traditional apps where customization means, by simple configuration, SaaS can meet any

requirement such as functional, data integration etc.

9. Any new tech-innovation is easily integrated by the service provider; the source code is same for

every customer and is available for all the subscribers.

2.2 Types of SaaS [20]

1. Business Utility SaaS: Applications like Salesforce automation are used by businesses and
individuals for managing and collecting data, streamlining collaborative processes and providing
actionable analysis. Most popular uses are respectively: Customer Relationship Management (CRM),

Human Resources and Accounting.

2. Social Networking SaaS: Applications like Facebook are used by individuals for networking and

sharing information, photos, videos, etc.

3. Review of Existing Research related to SaaS

Lee et. al. (2009) define the key features of SaaS developing a quality model for evaluating SaaS in
their paper “A Quality Model for Evaluating Software-as-a-Service in Cloud Computing” these features

are as follows :[7]



1. Reusability: In software engineering, reusability is the ability of software elements to serve for the
construction of many different applications.

2. Data Managed by Provider: SaaS is a model of software deployment whereby service providers
license applications to customers for use as a service on demand. Thus service providers are responsible
for service installation and data management on their own server. Therefore, most data which service
consumers produce is stored on provider’s data center and managed by provider. Thus service
customers do not perceive two things.

1. Where is their data stored?

2. How can be the data managed?
3. Service Customizability: Service customizability means the ability for services to be changed by
service consumers based on the individual requirements.

4. Availability: The service consumers are able to access SaaS service from a Web browser via the
Internet. SaaS vendors focus their attentions to achieve high availability of services.

5. Scalability: In software engineering, scalability is a desirable property of a system, a network, or a
process, which indicates its ability to either handle growing amounts of work or to be readily enlarged.
6. Reliability: This attribute measures the ability of a SaaS to keep operating with specified level of
performance over time.

7. Efficiency: This attribute measures the amount of resource used for SaaS when providing the

required functionality and the level of performance, under stayed condition.

As discussed by Bhardwaj et.al. (2010) in their paper “An Approach for Investigating Perspective of
Cloud Software-as-a-Service (SaaS)”. SaaS is becoming an increasingly ubiquitous software delivery
model that support implementation of service-oriented architecture using Web services technologies.
With SaaS gaining mainstream popularity, enhanced by the advent of web based computing options and
virtualization platforms, the enterprise infrastructure is rapidly expanding into a large computing blurb-
a’ computing cloud'. SaaS is the key setting for the rapid development that Cloud Computing is
creating. They investigated SaaS by describing their characteristics, reasons for adoption and
applications. SaaS model make possible for every customer to take advantages of provider’s latest
technological features without the burden of software maintenance, management, updates and upgrades.
The cloud service consumer needs simple interface software, like a simple web browser to be run on
their side and the service provider needs integrated IT resources so their usage is optimized. SaaS
eliminates customer worries about application servers, storage, application development and related,
common concerns of IT. [3].
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A report was developed and written by the senior staff of Saugatuck Technology Inc. This report is
based on independent research developed and conducted by Saugatuck Technology Inc., this report
describe that how to evaluate and manage the concerns related to the selection of SaaS solutions for
business operations and management , and define key concern as follows .[21]
1. Viability of SaaS vendors

. Integrating SaaS data with existing enterprise data structures

. Integrating SaaS with existing enterprise applications

. Availability of enterprise level technical support and maintenance

. Ability of end users to adapt to new business processes

2
3
4
5
6. Ensuring system performance meets or exceeds
7. Service level agreements

8. Ability to customize solution to unique business requirements
9. Data and Transaction Integrity concerns

10. Data Security & Privacy concerns

As per Shields (2010), the common criteria that applies to choose a SaaS provider, these are:[22]
1. Transparency

2. Accreditation and certification

3. Compliance

4. Financial stability

5. Adequate redundancy for data storage and fault tolerance

6. Technical security safeguards

7. Physical security safeguards

Godse et.al. (2009), described various parameters in their paper “an approach for selecting appropriate
saas product of cloud” to be considered while selection of SaaS product in AHP [analytical hierarchical
process] technique. They propose factors for SaaS selection such as: Functionality, Architecture,

Usability, Vendor Reputation, and Cost. [6]
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Saaty developed the Analytic Hierarch Process (AHP) method, which is very useful in simplifying

multi-criteria problems into hierarchy. AHP deals with intuitive, rational and/or irrational,
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multiobjective, multi-criteria decision making with certainty and/or uncertainty for any number of
alternatives. The hierarchy is only for the selection of parameters. The AHP process starts with
hierarchy development. An advantage of hierarchy is that it allows focusing judgment separately on

each of the several properties, which is essential for making a sound decision.[6]

3. Objective of research
1. The objective of our research is to develop a framework for the selection of appropriate software as a
Service (SaaS) product based on following specific technical parameters so that the organizations can
fulfill their needs, for which the services are being brought:

e Customization

e Software cost Estimation

e Reliability,

e Functionality,

e Architecture,

e Usability,
The research aims to review specifically customization and usability and reliability parameters for the
development of the proposed framework. The objective of this research is to provide benefits to the
users the selection of best possible SaaS services for their needs because when several providers are
offering SaaS based products, the selection of product becomes a significant issue which involves
analysis of selection parameters and product offering by a SaaS vendor. So the research will serve a

frame work that will help to make a decision for selection of appropriate SaaS product.

2. A thorough analysis of technological issues related to a Software As a Service product will be done
for a user who is accessing SaaS from external server to keep the internal resources (Database, storage,
applications) of the client secure and safe, and, at the same time, maintaining the desired speed (fast)

and improving functionality,

3. The research will initiate with a study of various parameters of Software as a service in cloud
computing emphasizing specially on the technical issues such as functionality, architecture, usability,
security, speed, customization etc., then a proper analysis will enhance the research to find the

limitations and possibilities in the parameters to improve the functionality of the same, the analysis will
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end up with the development of the desired framework that covers all the technical parameters for an

appropriate selection of software as a service product from the cloud,

4. the objective of our research is to study and analyse various parameters in software as a service of
cloud computing with an attempt to suggest a generalized framework for the same, which will cover the

advantages of the available process used to maintain adopting SaaS services of cloud and it will be able

to provide more efficient and reliable approach for selecting more appropriate SaaS model,

5. Major Research Questions

1. What are the parameters of SaaS product?

2. How to categorize parameters of software as a service during selection process?
3. How to handle the parameters by making a thorough analysis of the same?
4. How to prepare suggestions to develop a generalized framework for adopting appropriate SaaS
product?
6. Methodology

The research process will include following phases for accomplishing the objective of research to study
and analyse various parameters of SaaS adoption in cloud computing networks, to suggest a generalized
approach for the adopting appropriate SaaS product, which will cover the advantages of the available

process used to adopt software as a Service of cloud.

6.1 Phase I: Study

The study phase will emphasis on studying the various parameters of SaaS. The current status,
limitations, implementation issues specially concerned to technological, advantages and disadvantages of
the available parameters and a comparison will be made in order to find out the lacking area in the terms

of adopting appropriate SaaS.

6.2 Phase II: Analysis

In the next phase an analysis will be made to categorize the parameters associated with SaaS of cloud to

investigate the feasibility specifications for the proposed framework of adopting appropriate SaaS
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product. The matter analyzed will be presented in national/ international conferences and research

journals of national/ international rapport to authenticate the work done till date.

6.3 Phase III: Design and Development

In this phase the proposed framework of accomplishing an approach for adopting appropriate SaaS
product will be developed and we will try to implement the proposed framework in a cloud model of a
university that we will choose in the study phase. For designing the model, various parameters studied in
the analysis phase will be included and accordingly the model will be developed coping up with all the

desired parameters so as to help a user for the appropriate selection of SaaS service.

6.4 Phase IV: Validation and Implementation

Validation is the process with specific intent of finding errors prior to delivery to the end user and
ensuring the validity of the model.

The proposed model will be analyzed according to the various standards of validation. The work will be
presented and published in national and international conferences and journals to ensure the quality of
the model.

Progress of the research work and developed frame work will be refined by attending various seminar
and getting ideas and suggestions from experts of this field.

In this phase the proposed framework of an approach for adopting appropriate SaaS product will be
implemented in a simulated environment to achieve the objective of the system so that the approach can
be referred to the real environment. The implementation phase deals with issues of quality,

performance, maintenance etc.

6.5 Phase V: Preparation of thesis

At the final stage of the research, the work will be reported in the form of thesis. This report which
includes three section i.e. study section, analysis section, and design section. Each section consists with

different chapter to explain work done during the period of research.

7. Conclusion
The selection of best possible SaaS product satisfying most of the requirements , there is no explicit

guidance available on selection of SaaS product for business application such as sales force automation.
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At generic level, guidance on using quantitative methods for software selection and evaluation is
available [6]. This research is primarily set out to identify and consolidate the parameters associated
with Software as a service, and to formulate a framework to evaluate, categorize and handle these
issues. The insights that will be gained from the research are expected to form a set of guidelines for
adopting appropriate SaaS, in the form of a structured framework for selection of best SaaS product of
cloud.

As a conclusion, this research will provide insight on how and why it is important to adopt appropriate
SaaS product and how currently available standards can be improved to plan better to adopt appropriate
SaaS services. The research aims to implement a framework for adopting appropriate SaaS product of

cloud.

Bibliography:

[1] Aiken L. (2011) Why Multi-Tenancy is Key to Successful and Sustainable Software-as-a-Service
(SaaS). Cloudbook Journal, 2.

[2] Byrne E (2008) Cloud Computing the Evolution of Internet — Infrastructure. Cloud Computing
Infrastructure.

[3] Bhardwaj S, L Jain and S Jain (2010),” An Approach for Investigating Perspective of Cloud
Software-as-a-Service (SaaS). International Journal of Computer Applications,
10, 0975 — 8887.

[4] Biddick M. (2010) Why You Need A SaaS Strategy. InformationWeek.
[5] Gens F. (2008) "Defining "Cloud Services" and “Cloud Computing”. IDC EXCHANGE, 190.

[6] Godse, M., and Mulik, S. (2009) An Approach for Selecting Software-as-a-Service (SaaS) Product.
IEEE International Conference on Cloud Computing, 155-158.

[7]LeeJ Y,J W Lee, D W Cheun, and S D Kim (2009) A Quality Model for Evaluating Software-as-a-
Service in Cloud Computing. Seventh ACIS International Conference on Software Engineering
Research, Management and Applications.

[8] M Peter and G Timothy (2011) The Nist Definition of Cloud Computing (draft). National Institute
of Standards and Technology Special Publication, 800 -145.

[9] Peng J, X Zhang, Z Lei, B Zhang, W Zhang and Q Li, (2009) Comparison of Several Cloud
Computing Platforms. Information Science and Engineering, International Symposium, 23-27.
[10] Pijanowski K. (2011) Understanding public clouds: 1aaS, PaaS, SaaS. Keith pijanowski blog.

[11] Shekhawat H. S. and D. P. Sharma (2009) Hybrid cloud computing model for business information
system security. Journal of information knowledge and research computer science and application. 1.

16


http://www.informationweek.com/
http://edbyrne.me/category/infrastructure
http://edbyrne.me/category/cloud-computing
http://edbyrne.me/category/cloud-computing
http://www.cloudbook.net/community/contributors/larry-aiken

[12] Sridhar T. (2009) Cloud Computing — A Premier. The Internet Protocol Journal 2.
[13] Shanley N M (2011) what is a SaaS model. www. WiseGeek.com.

[14] Tiwari A (2009) Cloud Computing: A New Computing Paradigm.
The Journal of Compliance 9. 8-14.

[15] Tarzey B. (2010) The difference between Saas, Paas and laas. www.ComputerWeekly.com.

[16].Xiong K and H Perros (2009) Service Performance and Analysis in Cloud Computing. Services -
I, World Conference, 693 -700.

[17]. Zhang S., S.Zhang, X. Chen; and X. Huo (2010) Cloud Computing Research and Development
Trend. Future Networks, Second International Conference , 93 — 97.

Web references:
[18]http://www.gartner.com/it/page.jsp?1d=707508
[19]http://en.wikipedia.org/wiki/Cloud computing
[20]http://www.wolfframeworks.com/cloudcomputing.asp

[21]http://www.sagesaleslogix.com/productsservices/~/media/Collateral/SaaS Concerns_and Consider
ations 072610 Sage.pdf

[22]http://www.quest.com/Quest_Site Assets/WhitePapers/WPW_SAAS Shields US MJ.pdf

Dr. Vijay Singh Rathore Mrs Mamta Dadhich
Research Supervisor Research Scholar

17


http://www.wolfframeworks.com/cloudcomputing.asp
http://en.wikipedia.org/wiki/Cloud_computing
http://www.gartner.com/it/page.jsp?id=707508
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=5431685
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=5190624
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=5190624

	Bibliography:
	[1] Aiken L. (2011) Why Multi-Tenancy is Key to Successful and Sustainable Software-as-a-Service (SaaS). Cloudbook Journal, 2.
	[2] Byrne E (2008) Cloud Computing the Evolution of Internet – Infrastructure. Cloud Computing Infrastructure.
	[22]http://www.quest.com/Quest_Site_Assets/WhitePapers/WPW_SAAS_Shields_US_MJ.pdf

