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ABSTRACT

This paper proposes a high level maturity in SaaS applications based on virtualization technologies,
in which the hardware virtualization focuses on providing the flexible on-demand hosting environment,
the application virtualization used to meet the scalable application deployment requirements and data
virtualization solves data integration and unified data access problems to ensure multi-tenant efficiency.
In order to realize the configurability, a method based on metadata and JMX is used to manage the
metadata so that changed metadata can be hot deployed immediately during runtime. A case study of
a SaasS application for supply business in automobile industry is introduced with the discussion of ap-
proaches to higher level maturity model.
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INTRODUCTION

Inmodern manufacturing field, such as automobile
industry, an entire manufacturing process often
cooperated by assembly factory and part suppliers.
Agile Supply Chain Management increasingly
becomes an effective and important measure to
enhance competitive advantage of enterprises that
needs the support of agile information system to
integrate their supply chain more effectively and
quickly (Tarokh et al., 2007).

With the rapid development of software and
network technology, SaaS (Software as a Service)
(Dubey & Wagle, 2007) has been widely accepted
as a popular way to carry out the software service
delivery. SaaS applications have been adopted by
more and more enterprises. Despite the slump-
ing worldwide economy, the adoption of SaaS is
growing and evolving in the enterprise application
software markets, including customer relation-
ship management (CRM), enterprise resource
planning (ERP) and supply chain management
(SCM) (Guseva, 2008).

SaaS model offers many advantages for soft-
ware customers. Instead of software licenses,
maintenance and operational costs that occur
in the traditional on-premise model, companies
consume IT-services in SaaS model can use the
software on demand, just like they would use
any other utility such as electricity or water. SaaS
user pays only for the usage of the software for
example in a pay-per-usage model.

One central advantage of the SaaS model
for hosting providers is that they can exploit
economies of scale by offering the same software
as a service to different customers in the same
computing environment and thus increase the
utilization of the corresponding IT infrastructure.
In order to be consumed in a one-to-many way,
the software must be built following the model of
amulti-tenant architecture. Multi-tenancy means
that the software behaves for every tenant as if
each customer was running a separate instance

224

of the software. However, since each customer
is different, the application must be customizable
to meet the needs of each particular customer. In
general, applications can be scaled up by moving
the application to a larger, more powerful server
and scaled out by running the application on more
servers. SaaS applications have to serve a very
large number of concurrent users, so scaling out
is almost always the best way to add capacity.
The ability to rapidly scale a SaaS application
can often mean the difference between success
and failure for a SaaS provider.

Awell-designed SaaS application is generally
distinguished by mainly three qualities: scalabil-
ity, configurability, and multi-tenant efficiency
(Chong & Carraro, 2006). But to reach the high
level of maturity several problems must be solved.
Firstly, to scale a SaaS application to an arbitrarily
large number of customers, the number of servers,
storages and instances on the back end must could
beincreased, decreased or migrated as necessary to
match demand, withoutrequiring additional re-ar-
chitecting of the application. Secondly, to provide
high configurable to a SaaS application means not
only the individual customized interface but also
the functions and data structures. Moreover, how
to custom is different if the instance is described
from different scratch lines. Multi-tenant-efficient
means changes or fixes to a SaaS application can
be rolled out to thousands of tenants as easily
as a single tenant, which depends on an appar-
ent, distributed and liable hosting environment.
The solution of these problems requires a new
framework and technology, where virtualization
technology could be used.

In this paper, we provide an architecture to
ensure high maturity of SaaS applications, in
which metadata and JMX (Java Management
Extensions) (Beng & Sullins, 2003) are used to
realize the configurability, scalability is discussed
both in application layer and data layer, and data
virtualization is the applied to maintain the accu-
racy and consistence in transparent data storage.
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