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Motivation

Withi the  dififtision; of new! paradigms, and technoelegical
solutions, for the Web (RIA and- Ajax, SOA, ...), existing
WehrApplicatiens are rrpidly hecoming Iegacy/.

A strategic ohjective:; to Integrate existing \Wels
applications Withr thernew: platierms

An Openrlssue:

u Junag Werrapplicatorns ihnctenaltes: e Wen Seivices Usiig,
Systematc migranon approacies hased on Wirappinge| technigues
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Comparing Interaction paradigms...

Web Applications Web Services
Users seeing an HTML page, fill A Client party invokes a
input fields in a form and submit service implemented by a
them, or click on a link in the page. provider party, using a request

Web Server answers by producing a j> message.

HTML page containing output values The provider processes the

and new input fields and command request and sends a response
buttons that is rendered by the message with the obtained
browser results.
Req —
'1- J
_h““- @
Resp /
J

N
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Turming WA te WS

Turming Wel applications  functionalities
Inte WWelh Services

s [fransterming the eriginal (nen: programnatic)
User-oriented Interface: ofi the el application
Nte: a programmatic' Interface: that expeses
he: fulls functienality, and  data  oeff the
application and that can Be: sultakle for:

\Wel Services
APIs (e.qg. accessible via Ajax reguests)
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Migratien solutiens

White Box

n Invasive; they depend on the speciiic languages) and technologies
adopted on the senver side off the \Welhr Application

Black Bax
n \Web Wrappers solutions

s Baumgartner et al., 2004

el Services! returning eutput data off Web pages obtained via visual
selection

s Jiang andi Stroulia 2004

Weld Services returning output data of \Web pages obtained via http
reguest/response analysis

= Canfora et al. 2006

Wel Services executing functionalities; of form hased legacy: system Via
Wirappers
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Our Wirapper selution

m he goal of our wrapper Is to drive the\Welh Application during
the execution of each pessikle Interaction scenarier assocliated
WIthr ther use case to migrate, by providing| It with: the needed
flow! of hitp: reguests

a [The Wirapper behavieur must replicate all the: pessible hehaviour
off the user of the Web application In the execution; of the
functienality to' migrate

Wrapper

Web

Service

Request
oo o Ry

Web ol ol

Response

\/-
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Wirapper Architecture

Application Server

Wrapper

State Discriminating
{ EXxpression

. Browser Identifier Automaton
g Identified ) Description
Application Emulator | | ion st . TCurrent State P

Document
| Click or Submit Automaton ||
IHTMLPage Enaine

PO
Web ServiceT lWeb Service
Request Response

e Http Unit acts as a Browser Emulator

e A XPath Library (such as Jaxp) supports the Class Identifier

e The behaviour of the wrapper for a given functionality to migrate is completely described in
the corresponding Automaton Description Document
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The Model of the lnteraction

A Einite’ State Autematon ESA= (S, T, A, Sin,
Shn) where:
n S'IS the set of Interaction States; they: may. he:
IApUt States
OUipUtsSIaLEs

|/©) States
EXCEPUIeN STates

m A IS e set off Aciens perfermed by the User When an
Interaction State eEEUrS,

= [ IS the set of [ransitions between states,

m Sin and Sfin are the Initial and Final states of the
Interaction.

Porfirio Tramontana — WCRE 2007 — VVancouver, BC — 10/30/2007 3



Non Deterministic finite State Automata

Login and
Password

Access
Permitted

Login and

Home Click ‘Login’
»  Password

Page

Login and G
Password Denied

WiaiS e eExisSictie?
» The next state depends onl thenternalllogic or on the internallstate ofi the: legacy, system.

> NeRrDetermipistc Enite StaterAutematon (INEAYNS afiniierstate nmachine Wheresor each pair
of state and Input symiel there may: be several possible next states

» Ihewrapper must knew: the list of the possible Next States ofi a given: State
e Pessible successors off Password Reguest State are Access Permitted and Access Deniedl states

» The wrapper must be able to identify the current state on the basis ofi the returnedi screen
e \Wrapper must discriminate among Access Permitted screen and Access Denied screen
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The proposed Migration process

Se/ection ofi the Web applicatien functionality: to e turmed Inte a
\Wel service, based on:

. BUsiness lamue
N Potenyal reysaniiy
. Cofiesionana. State /naepenaence

reverse Engineerng of the \Welkrapplication User Interface
7 Identification of execution Scenaries
7 Characterisation off Execulion SCENalio steps

lnteracuon Vieael aesign
1. Evaltiation: off alternative: modelling selutions
2 XML-lhased design of the model

Wirapper Deploy:ana. Valiganon
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The Migration Teolkit

Web Pages Candidate Features

Interacti
| TN | e
Classified discriminating ~ IS TOOIKI

P age pages Discriminating | expressions | Interaction supports the
—  Expression »  State migration
Collector Generator Repository process

Page | steps
Classification Interaction model knowledge L
Discriminating needed to
l Expressions

produce the

XML Automaton description Automaton y Classified pages Page Automaton

«— : - description
Designer Classifier e ed by

T T the Wrapper

Web Pages
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Case studies

Basedl onra real ialian\WebrApplication for
tralRrjourneys planning and PeokIng

3l case studies have: heen carnried out n

order to:

n Explore the: feasihility, eff the Wirapping
appreach

s Explore the: diffierent migration altermatives
Service BS1 realise a simple: train; Beeking Senvice

Services BS2 and BS2* realise a more complex
service In twe: different manners
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Booking Service #1

n IRpUL:

Departure  Station — Arrver Statien — Date: and
Starting Time — Login — Passwerd

» Behavieur:

The system beokKS ene seat on the first available
train seluen listed I the timetanle i 1t can 19e

purchased on-line and the Standarnd fare can be
applied

a OUtpUL:

Traim number — Departure Time — Coach number —
seat number — Exception description
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BS1 Automaton

State 3

Available
Standard Fare

State 5 State 6 e No preconditions
Train Details Authenticatiol i
shown u * 19 Interaction States

e 14 scenarios

State 4 State 7 F e 1 successful
i ing Not Available Booking alle )
Available Trait Stanard Fare Authentication - 13 exceptions

Other Exception
Scenarios

State 1
Home

M I 5
"St t

State 9
Not Availablg
Trains

Incorrect

Input data a-1-10-E

atandard Fare
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Booking Service #2

n IRpUL:

Departure  Station — Arrver Statien — Date: and
Starting Time — Login — Passwerd - NiViax

» Behavieur:

The system beokKS ene seat on the first available
train seluen listed I the timetanle i 1t can 19e
purchased on-line, the Standard fare cam e
applied and it 1S/ the: first NiViax listed selutiens

a OUtpUL:

Traim number — Departure Time — Coach number —
seat number — Exception description
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BSZ2 realisation

Preplem:

= [[he interaction model need te: maintain Seme
Information; abeut the current state: of the Interaction
NUmer off done searching attempis

m Some pieces of legic must be added te the automaten

[T the numbeer off attempts Niis equall ter the nUMmIEr: of
maximum allowed atiempits NiViax: thenl 9o ter an exception
state else decrease the departure time and retry.

a2 pessible selution:
PuUt the'logic Inl the automaton
PUt the'logic in a Workfilow
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BS2 — Automaton solution

State 3 State 5 e An Automaton Variable N is
: . . State 6 r
Available Train Details managed, representing the

Standard Fare Showed

actual attempt number.

State 4
Not Available State 7 F;}:ffs = * The value of Departure
State 2 Stenchrd Fare aa) QUELELY Time is decreased in State 4

Available
Trains

Attempts _ .
meat hooked with success

State 12 ' . e
5C1 §-1-2-3-5-6-7-E

Mot Available Trains

e States 4 and 12 hthe State ldentifier has
the same interface: the State ldentifier can
discriminate between them by evaluating the
value of the Automaton Variable N:

e N=NMax =» State 12

* N<NMax =» State 4
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BS2* — Workflow: Selution

Implemented withr BRPEL

Receive

Request el Reuses the basic service
BSd
351 i
ihe other activities model
the business legic off BS2
> s Realised! as BPEL directives

or other Web) Senvices

Modify (DepartHour)
i Reply i
Train Booking

Porfirio Tramontana — WCRE 2007 — VVancouver, BC — 10/30/2007



Discussion

BSZ2, Autematon Selution
@ Better performances

@ Can reuse transition isolation mechanisms that could be
Implementedin the existing WA

Larger Automaton
Much effort infAutomaton;design; and testing

BS27, Workfiow: Soelutien

©Easier to implement and test (for peoples that are skilled!in
Workfiew design!)

@Possibility to reuse existing| services

[ransition iselatien mechanisms sheuld be Implemented 1R the
Workflow

Werst perfermances
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Conclusions

A 100ll sUpported precess! for Wrapping hased migration: ofi
functionalities off \Welb Application to)\Welr SErvices has
DEENI Propoesed

Reported case studies shpw: the feasibility: of the Wiiapper
solution In real’ prekliems

Ceomparisons between different pessihle selutiens have
DEEN Propoesed

Euture Works:

s Support te existing RIAS

s Improvements of process steps: in order to reduce effort

s Training of peoples in order to realise empirical studies for
evaluation andl comparison of the needed: efifort
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_ Qfﬁ Is over ... Are there any questions?
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