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Abstract

The foremost realization of Service-Oriented Aetture (SOA) is Web Services (WS). It defines a
framework for nimble and adaptable amalgamationregreelf directed services based on Internet opmmdatds.
SOA allows composition of distributed applicatioinee from their platform and thus reduces the a@issuch
compositions and makes them easier and fastervtelafe However, testing has been confronted duevithreant
and collaborative nature of WS. This paper analybeskey techniques present in testing of WS armvshthe
strength and weakness of current web service tgstithnology.
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Introduction

Service Oriented computing is a new computing
paradigm that utilizes services as the lightweight
constructs to support the development of rapid-dost
and easy composition of distributed applicationsisTis
a widely used definition of SOC. The concept of a
“service“is comparatively elusive and consequently
harder to describe. The definition adopted for thisrey
is: Services are autonomous, platform-independent
computational elements that can be described, gheddi
discovered, orchestrated and programmed using atdnd
protocols to build networks of collaborating apptions
distributed within and across organizational bouiesa

Service-Oriented Architecture (SOA) and its
Web implementation Web Services (WS) promote [2] an
open standard-based and loosely coupled architetdur
integrating applications in a distributed heterammrs
environment. Such applications are characterized by
service orientation, task distribution, and collediimn
among development parties, run-time behavior arehop
standards for interfacing among their componentsbW
Services are acknowledged another standard in
constructing programming provisions dependent upon
the Internet what's more open guidelines. This ddiath
has altered the way we check out the Internet foemg
an archive of information into an archive of SeedcBy
utilizing Web Services, associations can guaratitee
their provisions will correspond with those of thei
business friends and clients regardless of the tfzat
they are utilizing diverse modifying dialect or gés.
Testing might be utilized to take care of this &sshy
evaluating the quality characteristics of a Webviser
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under test [4], the certainty or the reliability tfe
requester’s expansion or diminish as per the féestts.

However, software testers are confronted with
great challenges in testing. Testing of web sesvice
classifies into four categories: functional, regies,
integration and non functional testing. The remamaof
this survey is organized as follows. Section 2 flyrie
explains the SOC paradigm, SOA. Section 3 nartékes
various underlying technologies in testing the web
services . Section 4 discusses the issues ratatedting
web services. Section 5 concludes the survey.

Service Oriented Computing

SOC shifts the traditional understanding of
software application design, delivery and consuampti
The idea of SOC is that it ought to be able to terea
more systematic and a more efficient way of bugdin
distributed applications [1]. The vision underpmpithis
idea is to establish a world of loosely coupledvises,
able to rapidly assemble dynamic business processts
applications. There are two primary characteristis
SOC applications through which these advantages are

1. In SOC, all the services must comply with the
interface standards so that services are
guaranteed to be platform-independent.

2. Service descriptions must enable the automation
of integration process (search, discovery and
dynamic composition).

One of the barriers to enterprises’ transition to
SOC systems is denoted by the heightened importaince
the issue of trust. This issue has many dimenssoieh
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as correct functioning of service, service secustyd
also Quality of Service (Qo0S). Testing provides one
potential approach to the issue of trust. Testisg i
important to assure the correct functioning of s&rv
oriented systems that, by nature, have the ability
dynamically select and use services. In order tficn
the correct functioning of a service-oriented syste
interoperability among all its components and ird#ign
of these components must be adequately tested.

SOC may also require more frequent testing
than traditional software [3]. The possibility dfianges
to a service-oriented system increases with thebeurof
services involved. With every change to a servibe,
service-oriented system needs to be tested. Testing
service-oriented systems for changes presents other
challenges, such as when to test for changes aimchwh
operations are affected by the changes. These gmabl
occur when changes are made to services of other
businesses. Because of the reasons stated aboxiegse
oriented systems require more effective and efiicie
testing than traditional software systems. Unfaatety,
most of the existing testing approaches for distgd
systems are not adequate enough or applicable @ SO
due to the limitations SOC brings.

1. Limitations in observability of service code and
structure due to users having access to service'’s
interface only.

2. Lack of control due to independent infrastructure
on which services run and due to provider being
the only control mechanism over service
evolution.

3. Dynamicity and adaptiveness that limit the ability
of the tester to determine the web services theat ar
invoked during the execution of a workflow.

4. Cost of testing:

Service Oriented Architecture

SOA is described as a strategy for building
service-oriented applications. Its aim is to previd
services that can be used by other services. In, Sit2fe
are three main participants; a service provideserice
user and a service broker. These three participants
perform the three fundamental SOA actions; publish,
find and bind. Figure 1 illustrates this foundatb®&OA
concept, its participants and the operations among
participants.
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Service Broker

Figure 1 Service Oriented Architecture

Service Oriented Computing

A web service is defined as "a software system
designed to support interoperable machine-to-machin
interaction over a network” by W3C. There are dfet
web service styles such as Representational State
Transfer (REST) web services and Simple Object 8&ce
Protocol (SOAP) [5] web services. They are all base
the SOA but differ in the interfaces that they Usigure
2 describes the web service architecture and ite co
specifications that are used in performing each SOA
operation. It also illustrates the way in which web
services implement the general concept of SOA.

Service Broker

A
e Yo
N <

— Bind 3

Figure 2 Web Service Architecture

Web Service Testing

Testing web services at the client side is one of
the major problems that slows down the wider use of
web services. The increased attention to SOC ardl we
services is also reflected on their testing [6]stirgy web
services includes testing of the basic web service
functionality, web service interoperability, somé the
SOA functionalities, QoS and load/stress testing.
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Figure 3 Web Service Testing Architecture

Provider

A. Service Oriented Computing

Tester: A tester refers to a particular party who
participates in a test activity. Generally speakitegters
can be human beings, organizations, and software
systems. In the service oriented framework, T-sesvi
perform the test tasks, thus they are testers t@an be
an atomic Tservice, or a composition of T-servic@se
important property of tester is its capability, wini
reflects the capability to perform test tasks.

Activity:  There are various test activities
including test planning, test case generation, test
execution, result validation, adequacy measurenzat,
test report generation, etc.

Artifact: . Various kinds of artifacts may be
involved in test activities as input/output, such tast
plan, test cases, test results, program, speddicaand
so forth [8]. The most important property of class
Artifact is Location, whose value is an URL refagito
the location of the Artifact. Each type of artifads a
subclass of artifact, and inherits the propertiesmf
Artifact. The subclasses of Artifact can be added the
ontology using the ontology management services.
Context. Test activities may occur in differentte@fre
development stages and have various test purpdbes.
concept context defines the contexts of test disvin
testing processes and test methodologies. Typjctiby
contexts include unit testing, integration testiagstem
testing, regression testing, etc.

Method: . For each test activity, there may be
multiple applicable test methods. Method is a pathe
capability and also an optional part of test taBkst
methods can be classified in a number of diffevesys.

For example, test methods can be classified into
program-based, specification based, usage-based, et
They can also be classified into structural testfiaglt-
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based testing, error-based testing, etc. Structesting
methods can be further classified into

To deal with semantic complexity [7], ontology
of software testing is used. In general, ontologfirets
the basic terms and relations comprising the vdeapu
of a topic area as well as the rules for the coatinn
and extension of the vocabulary. The Web Ontology
Language OWL is a semantic markup language for
publishing and sharing ontologies on the World Wide
Web. It is designed for applications that need rmcess
the content of information. It is a part of the oging
stack of W3C recommendations related to the Semanti
Web.
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Figure 3. The structureof OM S

Conclusion

This paper describes about the fundamentals of
service oriented computing and analyses the various
testing strategies used in web services. Part Dleaety
talks the architecture of service oriented computfPart
3 discusses about the testing fundamentals. Thisegu
paper helps to understand the ways of performin we
service testing.
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