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TESTING WEB SERVICES — A CLIENT SIDE PERSPECTIVE

PRASANTH YALLA AND LS S REDDY

Associate Professor , K.L.University, Guntur dist, AP India.
Director,LBR College of EngineeringMylavaram, Krishna District. AP, India.

Abstract:

At times we don't have a specific testing strategy to consider the idea of testing
web services but now a days so many tools which are available on-line. These tools may
or may not concentrate on functional testing because there is no rule that we need to
consider only functional testing; as it is only a part of the testing phenomenon. There is a
tool called Soap Ul which allows the user to work with the web services and to execute the
test cases in a different environment. We need to believe that a web service does not have
GUI and they use XML encoded data for communication. From client side testing it is
very important because the test cases generated should be definitely in XML format. In
this we define how to perform web service testing from client side, client file,
implementation file, proxy class and a service locator file which talks about their
respective tasks. We can describe these services by using a language called WSDL (Web
Services Description Language). Moreover client side scripting is a collection of
programs that are usually run at client side rather at server-side i.e web server. Client
side scripts are java scripts because execution is done by the browser (client). Server side
scripts are CGl scripts written in PHP, perl, ASP.net etc

KEY-WORDS:
SoapUI, XML, WSDL.
1.INTRODUCTION

Testing is considered to be the most crucial part of the software development life cycle. It is very
important because it really helps the users to measure different parameters of quality like correctness and
robustness of a particular web service. Manual testing is so tiresome that we have to spent lot of time on
analysis, identification and testing of test cases; where some tools are needed to automate the generation of
test cases and implementation for web services. There are so many tools available in the market to generate
test cases automatically and also which helps the user in analyzing the combination or request and response.
Automated testing always concentrates on perfect generation of test cases automatically and executes such
generated test cases. This kind of testing will save time and costs less effort. Sometimes we can consider
this testing as model-based where initially the basic functional requirements are designed and then based on
the designed and well-framed model automatically the test cases will be generated.

When it comes to the manual testing, the results get compared to the expected behavior and all
such observations will be recorded. Whereas in automated testing, all the cases are pre-defined. Once
comparison is over, it becomes very easy to extend its functionality which is not possible in manual testing.
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2.HOWTO PERFORM WEB SERVICES TESTING
Testing web services from client side involves:

1. Creating a java project.

2. Consideration of web services.
3. Selecting Web service client.
4. Creating Web service project.
5. Creation of Classes.

The information related to the client will be considered as input to the web service. The Figure2.1
a: shown is the interface which acts as barrier between the consumer and producer. When we think about
component level testing; black box and white box testing comes into the picture which is necessary for each
function. The practical test cases which are designed basically depend on boundary value analysis, path
testing, forced error testing and equivalence partitioning. We can create a web service client by eclipse
going to menu File click New click Other click Web Services click Web Service Client.

The following is the interface generated by the Web service Client.

ackage com,praganth.ucilities;
b L

public interface Calculator extends java,mmi.Remote {
public java.lang. String addicionperation java, lang.String inl, java,lang,String in2) throws java,mi,RemoceException;

public java,lang, String subtractionOperacion(java,lang.itring inl, java,lang.String in) throws java,rmd,RemoteException;

e aams | Qepim i leam]s . Iy N [aaeras Tapm Cops ant amms Janm Cews anf h = = mers s 0 #al . .
public java.lang, String multiplicasionOperation (java,lang.Sering ind, java.lang.String in2) throws java.rmi,RemoteException;

public java.lang.String divisionperation(java.lang.String inl, jave.lang,String in2) throws java,mi,RemoceException;

Figure 2.1 a: Calculator.java - interface

Client side testing is done by choosing the conceptual web services and the web service client. The
javafile called calaulator.java is a client which describes the functionality of the web service which is acting
as client. In order to create a client from the WSDL, you have to create both Configuration file and Java files
both from WSDL. Configuration of the client talks about the bindings which allow the consumer or user to
communicate with the host system.

The Figure 2.1 a: talks about the Calculator acting as interface where java.lang.String can also be
defined as class. We know that Strings are objects and particularly they are the instances of the class
java.lang.String. Strings start their count from 0 (Zero). And its implementation is made known in Figure
2.1b.
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package com.prasanth.utilities:;

prublic class Calculator {

private statiec String response;

public static String additionOperation{String inl, String ir
<

2)

response = (Integexz.parseInt({inl)+Integer.parseInt(in2)}+"";
retuarn responses

public static String subtractionOperation(String inl, String in2Z2)
{
response = (Integer.parseIint{inl)-Integer.parseInt(in2))+"":
return response;

public static String mumltiplicationOperation (String inl, String in2)
{
response = (Integer.parseint(inl) ~*Integer.parseIint(in2))+"";
return response:

public =static Scring divisionOperation (String inl, Sctring in2)
{

response = (Integer.parselInt(inl) /Integer.parseInt(in2))+"";
retuarn responsa:

Figure 2.1 b: Calculator.java - Implementation

PACKAYE Cum. pravancn.uriiiciesy

public class CalculatorProxy implements ccm.prasanth.utilities.Calculator {
!:rwate String _endpoint = null;
private com.prasanth.utilities.Calculater calculator = null;

public CalculatorProxy() {
_initCalculatorProxy();

public CalculatorProxy(String endpoint) |
_endpoint = endpoint;
_initCalculatorProxy();

private void _initCalculatorfroxy() {
try {
calculator = (new com.prasanth.utilities.CalculatorServicelocator()).gecCaleulator();
if (calculator !=numll) {
if (_endpoint != pull)
((javax.xml.rpc.Stub) calculator) ._setProperty("javax.xml.rpc.service.endpoint.address”, _endpoint);
else
_endpoint = (String) {(javax.mml.rpc.3tub)calculator). getProperty("javax.xml.rpe.service.endpoint.address”);

Figure 2.2: CalculatorProxy.java
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Figure 2.2 shows the intervention of CalculatorProxy.java defined as a proxy class which usually
implements different interfaces only at run time. Proxy class is often defined as public. It implements only
those interfaces which are mentioned at the time of creation. The javax.xml.rpc.Stub is the interface for all
the classes of type Stub. There are different interfaces like Stub, Call, and Service which is also a class. This
can also be considered a package which commonly contains core JAX-RPC APIs for the client.

package com.prasanch.utilities;

public class CalculatorServicelocator extends org.apache.axis.client,Service implements com.prasanth.utilities.CalculatorSexvice {

public CalculatorServicelocator() {

public CalculatorServicelocator (org.apache.axis.EngineConfiquration config) {

super (config);

public CaleulatorServicelocator(java.lang.Scring wadlloc, javax.iml.namespace.(Name sName) throws javax.xml.rpc.ServiceException {

super (wadlloc, slame);

private java.lang.String Ca [/1ocalhost: 9090/ WebServiceBroject/services/Calculator®;
public java.lang,String getCalculacordddress() {
return Calculator_address;

= "Calculator";

Figure 2.3: CalculatorServiceLocator

The ServiceLocator is a pattern used to identify the Enterprise Java Beans often called EJB and
destinations of Java Message Service-JMS which are often called service components. The clients of J2EE
communicate with them; in the process of communication they have to create their own components.
Sometimes, these clients are capable of locating their service components. In order to down the complexity
of'the code, several clients can reuse the service locator. This behavior is shown in Figure 2.3

Golden Research Thoughts * Volume 2 Issue 8 ¢ Feb 2013 4
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package com.prasanth.ucilities;

public class CalculatorSoapBindingStub extends org.apache.aris.client.Stub implements com,prasanth.utilities,Calculator {
private java.util.Vector cachedSerClasses = new java,uril,Vector();
private java,util.Vector cachedSer(Nemes = new java.uril.Vector();
private java.util.Vector cachedSerFactories = new java.util.Vector();
private java.util.Vector cachedDeserFactories = new java.util.Vector();

static org.apache,axis,description.OperationDesc [] operations;

statie {
:psra:mns = 1gw-0rq.apache,axis. descriprion,OperavionDesc(4);

"
...‘::‘;e:e:m:.e K

private static void _initOperationDescl ()
0rq.apache.axis.description.(perationDesc oper;
org.apache, axis.description, PavaneterDesc param;
oper = new org.apache.axis.description. CperationDesc();
oper.sethiane ("addicionOperacion”);
paraz = new 0rg.apache.aris,description, ParameserDesc(new javax.uml,namespace,(fame ("nttp://utilities.prasanth.con®, "inl"), org.apache.axis.descri
oper.addParameter param);
paran = new 0rg.apache.anis,description, ParamecerDesc new javax,xml,namespace, (Naze ("he
oper .addParameser (paran) ;
oper.sethecurnlype (new javax,xml.namespace, (Mane ("hotps /S, w3, 0rg/ 2001 MLSchena®, "string®));
oper, getRecurnClass (java, lang. String, class);
oper.setReturn(iane (new javax.xml.namespace,(Neme "http://utilities,prasanth,con”, "additionCperationReturn"));
oper.setStyle (org.apache.axis, conatanta, Style, WRAPPED) ;

oy

oper, setlse (org.zpache, axis, conatants, Use, LITERAL) )

smavatranelAl = Anave

flutilities.prasanth. con®, "in2")

, 0rg.apache, axis, descri

Figure 2.4: CalculatorSoapBindingStub.java

More often SoapBindingStubs are automatically generated from the WSDL. We have to
remember that all soap tool kits cannot contain these classes. These are client side stubs. For every
specification in WSDL generating a SoapBindingStub.java is done by WSDL2Java which is shown in
Figure 2.4. It is commonly used like a stub at the client side. In order to generate the stubs you can use
Apache Axis and WSDL2Java.

pediaye . pesrsnili.clelilews;
1XPOTT JaTA.IE . FAEOTelXceptichy

poblic class Teriing

public static void =aizn(Stzingl! azgr) throws Asscielxcegziocn ¢

-alculatorfromy proxy = now CalcalasorPreayi()r

BN MEIADADC. P PELY LR ) R L TR0 3 o Nl T g 4l (-t L Ronp - TN PR_ENY 120 o
STTLNG T&EE ™ EICXY.MEQATI00 TaTbIicn ("an™, "dW"):

TISAR, QU . PrasiLinl i i eng )

Figure 2.5: Testing.java
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Here, in the Figure 2.5 the class defined is testing. The proxy is new CalculatorProxy( ). To
communicate with the APIs of web services, a WS Proxy client will be used by JWS client. Invocation of
WS APIs as local method is the general attitude of a proxy client. WS interfaces are always described by
WSDL files. SetEndpoint( ) is a method in the proxy class, by using this we can change the url for a
particular web service. Normally, the endpoint url is defined towards local host. If you won't set the
endpoint url, it will consider the url in wsdl.

3.CONCLUSION

No matter what ever may be the testing strategy used the testing of web services made
revolutionary changes. In this context so many testing approaches can be followed and we've concentrated
only on functional testing and how this could be done. Moreover on the client side perspective testing is so
interesting about the clients of J2EE communicates with service components; in the process of
communication they have to create their own components. Sometimes, these clients are capable of locating
their service components. Sometimes we need to create classes to enhance the testing stability of web
services. The context shown above is only a viewpoint from client-side.
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