[JCTA, 9(23), 2016, pp. 107-112
© International SciencePress

Behaviour Analysis of J2EE Component
at Run Time

Parveen Kumar* and Pradeep Tomar**

Abstract : Making the changes and to analyse the behaviour of dynamic software applications at run time
is a complex task. Dynamic parameter passing plays aimportant rolein the software application devel opment.
This provides a mechanism to link a component dynamically so that it’s functionality could be used. It is very
important to understand the dynamic behaviour of the component in an application to fulfil the different real
system requirements at run time. This paper presents an efficient approach for dynamic behaviour analysis of
software components. This dynamic behaviour of the components is obtained when these components are in
execution. The main aim of the paper is to find out runtime behaviour of the components in Java Enterprise
Edition (JEE) environment .
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1. INTRODUCTION

Application Software systems arethe backboneof our daily life and can beused in almost every domainlike
business, military ,banking, transportation and government organisations. Thereforeit ismandatory to understand
asoftware component’sbehaviour in runtime environment by exploring it’ saccuracy and correctness.

Dynamic program analysis can be defined asthe analysis of execution of different software components
involved inreal time application scenario. Thisdynamic analysiswill bemore effectiveif thetarget programis
executed with sufficient set of input parametersto generateitsdifferent behaviour.

The dynamic analysis needs the execution of the software withaset of relevant input data. Withthisinput
parameter set, execution of program behaviour need to be observed. Dynamic analyss can examinethe actual and
exact runtimebehaviour of aprogram. Thus, dynamic analysis can play animportant rolein program optimization
and understanding .Dynamic analysisleverageruntimeinformationto provide better optimisation.

Making the required changes to a running system can affect the commercial web-applications offering
professiona services. Implementing changesin arunning software application is not an easy task. Wholelot of
effort goesinto maintaining the consistency of the system. A systemdescription requiresthe details of itsruntime
behaviour that uses dependencies between instancesof components. Theamof dynamic analysis isto incorporate
the required changesin component- based systems at thetime of execution.

A component isdefined by itsinterface and the services providesto other componentsto fulfil the system
requirements, rather than by itsimplementation behind theinterface.
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2. ENABLING COMPONENTSBASED ON DIFFERENT PARAMETER CALLINGAT
RUNTIME

Using a Call By Name operation, we call a public program defined in the caled application. The called
application behaveslikearegular component. It will beloaded in aregular manner. Oncetheapplicationisloaded,
the public programwill be caled. Thisinstant isobserved by asoftware during runtime execution and analysis of
the captured information where paths are traced through software components and then aggregated to understand
global systembehaviour viastatistical inference.

A set of parameters passed to the runtime environment for the live components. This parameter passing
impliesthe enabling and disabling of componentswhichreflectscorresponding changesinasysteminterface.
Dynamic andysis helpsto execute componentsinaconsist running system. It helpsto solveamajor problemin
managing runtime dependenciesamong the components. Structural changes of the running system can be andysed
to manage congstency problemsto swap the enabling and disabling of different componentsat runtime.

Most of thetimes, incorporating new changesin the syssemresultsin the changesinthe systeminterfacesand
may lead to enabling and disabling of componentsin order to obtain astable system. So, it seemsto beanissueto
manage the runtime dependencies among the componentsinvolved while we are incorporating changesin the
sysemduring execution. Thereareingancesin whichwewish to load acomponent dynamically or even conditiondly.
A certain component can beloaded according to one condition and adifferent component according to adifferent
condition. It canberequired to dynamicaly cdl different programsof the same component according to acondition.

3. IMPLEMENTATION CONCEPT OF THE COMPONENTSIN WEB BASED APPL ICA-
TION

For implementing dynamic behaviour of component inthe web-based application, asingleuser interface
(aweb page) has been developed in such away that it can dynamically dter itsbehaviour based on certain values
or parameters suchaswho isusingit and what purpose it isgoing to be used for. The dynamic execution of the
components always be hidden from users and user can only use functionalities of the dynamically executed
components. So a user need not get into the detailsbut need to know only the functionalities provided by the
componert.
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Fig. 1. The JSF component model.

Java Server Faces (JSF) isaJava-based web application framework for developing component based User
Interface (Ul) for server based applications. The reusable Ul componentsare constructedto develop theweb
based applications. JSF reduces the complexitiesand effort inweb application development which runon aJava
application server and render Ul on to atarget client. Figure 1 showsthe JAVA Ul component Model. JSF
providesthe multiple rendering capahilitiesin which Ul components render themsalves differently depending on
client type.
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Herein thecurrent scenario, the user interface hasbeen designed and devel oped using primefaces, an open
source component library for Java Server faces. Primefaces JSF components provide provisionto makerich
front end interfacesfor web and mobile applications. The Ul components provided inthelibrary arelaiddownon
the IS/ XHTML pagessuchthat some of themaredisabled while someare enabled. Thisenabling and disabling
of Ul componentsin dynamic fashionisbeing controlled through alogic implemented at the backend(database
layer). Thisalowsfor minima changesin the application source code as and when changes need to bemadeinthe
policiesregarding the conditionsfor enabling /disabling of Ul components.

A javaclasshasbeen designed which contains attributes asdatamembers corresponding to each Ul component
onthe JSF/’XHTML pagesuchthat each datamember in the classisassociated with one Ul component . This
linking isestablished a thetime of desgn and development of JSF/ XHTML page. Thisjavaclassaso containsa
pair of methods, Accessorsand Mutators ( adso known as getter and setter methods respectively) corresponding
to each datamember which is mapped to some Ul component onthe user interface. Apart from these members
functions, the javaclassaso containsmethodsimplementing severa busnessoperations. Thisjavaclassismanaged
by the web container only in the sense that programmer need not bother about itsinstantiation and life cycle
management . eventhe valuesin the datamemberslinked to the Ul componentsis doneautomatically without
writing anAdhoc codefor thispurpose. Thusthisisaso popularly known with the name Managed JavaBean. The
javabean containsthe code for interacting with Middleware, atransaction monitoring tool (Oracle Tuxedo) which
hoststhebusinesslogic for databaseinteraction.

JSF can be seen asa Ul (User Interface) standard for Java based web applications and is based on the
framework whichfollowsthe MV C ( Model-View-Controller ) design pattern. Dueto thisfact, the applications
developed using thistechnology are more manageable asthelogic for the creation of user interface (View) is
separated fromtheapplication logic part also known asModd .All the navigation within the gpplication ishandled
by aninherent servlet codewhich actsasa Controller.
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Fig. 2. The JSF Deployment Architecture model.

» JSF Pages: Thessarethefront end web pagesbuilt using the JSF components. The JSF framework has
got corresponding Javaclassesfor the componentswhich execute onthe server side.

» FacesServlet : All the user interaction withthe gpplication are handled by this serviet provided by the
framework itself and can be seen asanavigation controller.

» Configuration files: Thesearethe XML files(likefaces-config.xml etc.)which actsasalisting of severa
gpplication related information like navigation rules, validatorsand managed beans

» Taglibraries: Theslibrariesaretherefor representing Event Handlersand vaidatorsalong withlibraries
for rendering those Ul (User Interface) components.

» Validators: Thesearebasic Java classeswhich are supposed to validate content of JSF components.

» Managed beans: Thesecan seen described asPlain Old Java Objects (POJO) which hold datafrom
JSF components though businesslogic and UL.

» Events: Thesecanbe seen asJavacodewhich are executed on the server corresponding to the events.
Event handling passes managed beansto businesslogic.
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Fig. 3. The JSF application Structure Modél.

The component treeisinvolved in every lifecycle phase and thus potentialy traversed several times. This
suggests that the size of the component tree has impact on the duration of the JSF lifecycle und thus on the
performance of the gpplication.
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Fig. 4. JSF Component Life Cycle Phases.

Unlike JSP and other front end technologies, JSFinitself isabit complicated . Thereason behind thisisdue
to thefact that MV C being the core concept , the whole user interaction need to be maintained right fromclicking
till rendering the appropriate componentsafter validation etc.

Thiswhole processgoesthrough aseries of steps andispopularly known asthe JSF life cycle. Processing of
aJSFform basically goesthorough six phases.

Phase -1 Restore View

Themoment auser clicksor requestsfor aJSF page, the Restore View phase comesinto action wherethe
actual bootstrapping takesplace. It isinthis phase only wheretheview iscongtructed and the related components
like event handlersand validators arelinked. Inthisphase, theview is saved inthe FacesContext instance.
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Phase-2 Apply Request Values

Once the component treeisrestored, each of the component in thetree extractsits vauefrom the request

parameters. In caseof any error inthisprocess, an error messageis queued inthe FacesContext instance which
getsdisplayed during render response phase.

Phase-3 Process Validation

It isthe phase where dll theregistered validators are executed for the components present in the component

tree. In case of any error, an error message is queued inthe FacesContext instance which getsdisplayed during
render response phase.

Phase-4 Update M odel Values

Oncethe JSF has confirmed the validity of thedata, the corresponding server side propertiesfor each of the
component isupdatewiththeloca vaue.

Phase-51nvokeApplication

Thisphase basically takes care of the execution of the applicationlevel eventslike submisson of form and
linkageto other forms.

Phase-6 Render Response

Inthisphase, each of the component inthe component treeistraversed and renderer for each component is
executed which createsthe HTML mark up for each of the requested view.

4. PERFORMANCEAND BEHAVIOUR MEASUREMENT OF COMPONENTS

Performance and behaviour measurement of web applicationsis very complex task. Figure 3 showsthe
relativetimetakenfor auser interactionwith the componentsintermsof each phase of the JSF lifecycle. It canbe

clearly seen that the time elapsed isin proportion with the size of the component tree. Phases1 and 6 canbe
considered themost consuming phasesinthelifecycle.
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Fig. 5. Execution Time of Lifecycle Phases w.r.t. component tree sizes.

Timetaken by the phase 5isadmost zero asthe demo application doesnot contain any businesslogic. Since
the demo application had componentswhich required validation, time consumed by phase 3 isquite significant.

Theabovegraph depictsthat small size component trees arebetter for the analysis of therun timebehaviour of a
JSF application.
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Fig. 6. Total time taken per phase in the lifecycle.

After analysing, it isfound that quite often the component tree used inarandom view comprisesof agood
number of components( More than 1500 and up to 4000 ).These componentscanturninto an overheadin the
rendering of the view asthewhole component tree needsto be traversed during execution of the phasesof the JSF
lifecycle. Thereis aprobability that some of the componentsin the component tree are irrelevant in terms of
functional behaviour provided by the Ul. Such componentsin the component treejust add to theresponsetime
elapsed intherendering of the Ul.The abovefigure concludesthat reductioninthe number of HT TP request can
actually optimizethe performance of the web application.

5.CONCLUSION

The research work focuses on run time analysis of component-based systems in order to incorporate
changesin the dependencies among components present in the system. For the implementation purpose JSF/
TUXEDO/Oracle Technologies are employed. Currently, the work is based on an implementation of a JSF/
TUXEDO systemfor runtimeanalyss. A specid focusof this paper presentsour work that amsto implement the
enabling and disabling of different components based on the different parameter involved inthe system. Future
work includes consderation of amulation methodsfor study of the behaviour of these components.
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