Reverse Engineering Finite State
Machines from Rich Internet
Applications

Domenice Amalfitane
Anna Rita Faseline
PoriHenanentana

Dipartimente di Infermatica e Sistemistica
nversity. o1 Naples Eeaerco i, 1ialy




Motivation

In the last years, Rich Internet Applications (RIAs) have
emerged as a new generation of web applications
offering greater usablility and interactivity than traditional
ones.

= Web pages have been transformed in complex GUIs with
synchronous and asynchronous interactions with the user and

with the resources

Key problems:
= to define models that are suitable for RIAs representation

= to define Reverse Engineering techniques for the abstraction of
the proposed model
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RIA pages vs plain HTML pages

Complex Interactiens between the user and the RIA
I the browser envirenment are; designed and
Implemented in Javaschpt

s A simple moedell comprehending; only pages and ferms (€.a9.
the Conallenmoedel) Isi not mere sultable 1o describe RIAS

Javascrpt event nandlers can e associated to any.
DOV element andfare anle ter modify: the DOV
lAstance Itsell

XHR olhjects are also able ter manage Hitp
communications
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RIA Interactions Conceptual model
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Transition Graph

RIA Interactions can e moedelled as a Transition
Graph;, Where

= each node Is associated with a distinct Client Interface

s each edge corresponds te the raise of an event

The event handler execution causes the' variation between Client
Interfaces.

click on input[2]

click on inputf1 cliclk on input[4

Porfirio Tramentana — WCRE 2008 — Antwerp — 10/15/2008



Reverse Engineernng Precess 1/2

In order te recenstruct the model of a RIA, a three steps, process
as Deen| proposed

The Extraction step Is ebtaimed! by dynamic analysis

A User navigates the RIA while it Is; monitored.

Proles applied externally te) the DOM structure allew: the tracing of
the complete cycle ofi event raising/handling with a nen-invasive
appreach

For each olserved Client Interface the complete; set of tags, attrbutes
and event liandlers s stered

End Tracing

Start Tracing Event Waiting Raised Event | Event Handling Completion Waiting

entry/DOM Extraction entry/Transition Tracing
exit/End transition Tracing

Event Handling Completed
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Reverse Engineernng Precess 2/2

I this step) the retrieved infermation ane analyzediin order te abstract the
ESVI Modell ofi the RIA

W0 open ISsues:
= \When a Client Interface should be considered equivalent to a previeusly: visited
one?

x \What DOM elements andl preperties should be: considered! in erder to) compare
two Client Interfaces?

T\Wwoi pessibler criteria to cluster tegether a pair of Client Interfaces have
PEEN Propesed:
m Criterion C1 considers equivalent two Client Interfaces if the correspending DOM
structures include the same: set off DONM elements with the same registered event
listeners and handlers

= Criterion C2 considers equivalent twoe Client Interfaces ifi the criterion C1 s
satisfied and the set ofi Http requests and time. event listeners; are equivalent,
LOO.

A Concept Assignment step, assisted by an expert, must be carried in erder
to assess Iii the applied equivalence criterion has been able to) cluster
together Client Interfaces corresponding to actual Interaction States
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RE-RIA Tool

= The Toel supports the propesed Reverse Engineering Process
= |t Is realised in Java with JavaxXPCONMHinran/ 1n erder to emied a Mozilla
nstance nto the tool
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An example (1/2)

 Based on Almb5 Alax application
for data’ management eif a persenal
movie anchive.

elements

= Eive Users| Sessions correspending
to the entering/exiting the persenal
MOVIE area USE CaSe SCEnaros Were
exercised by a user andl traced and
collected by the teol

Login:

Username |

Password

= A Transitien Graphwith 60 nodes Concel | Lo |

and 59 edgesiwas preliminary.
ebtained
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Example (2/2) )

no logged user

Pr S
&\‘
click on IMG Login

Wait for login form . Smouseout on ING Login
R Response

INMDB page

e The C1 criterion was able to
reduce the TG to 8 nodes and 22
transitions

lick on Button OK

Wait for server
authentication

= A Concept Assignment activity
revealed that seme nodesicould not
e associated with meaningful

states, but had te) be split inte
further logical states.

mouseover mouseout mouseover
> onIMG on IMG
Database Infos atabag fos Logout

Home Page
user logged

o e C2 criterion produced a 1'G
With 12" nedes and 23 transitions
that wasi validated by the Concept

Assignment activity vt o Sdacon

Log out nofification
‘Wait for home page reload
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Conclusions and Future Works

RIS paper presented the mitial results of a research
pPreject that aims at defining and validating technigues fier
[EVErSe engineerng soltware representation models firom
Rich Internet Applicatiens.

The prepesing clustering criteria seems to) he' useful fior
the apstraction ofi & cempact Behavieur moedellef the RIA
INterfaces

n EUrther critera that are able to reduce: the Concept Assignment

step effert wWill lbe propesed i future

The suitability: of the obtained model 1o Specific tasks,
sticias GUI testing, quality’evaluatien, migratien te
services will-be' explereadl inl future Works
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