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\Welh Applications, (WA):
preblems and open| ISSUEsS

Worlah\Wide WWelhis evelving

WA are realizediwithra limitearguality due: to: the
pressure oif a shoert time-te-market and an
extremely high cempetition

- WA aevelopead without a disciplinedl precess

- Peor, Inadegquate; incomplete decumentation

- Diserdered architecture



Webh Applications (WA):
problems and open| ISSUEs

Maintenance, Reengineering and Migration
are veny: crtical tasks, for WA

Ohject Orented Business: Level Vedels are
a fiundamental starting polnt e these
iasks
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Business Level UML Diagrams

Business level UNVL diagrams descrine
the relevant conceptual components
(OL/s/ess orfects)) frem the donain of
the proklemraddresseal by the WA and
thelr mutual relatienships: anad
INtEractions



Recevering a Business LLevel Class Diagram

A Reverse Engineerng precess In three main
Steps:

ldentiiication off candidater classes; and thelr
attributes;

AsSseclation off methods to) candidate: classes;

ldentification  off  relatienships. — hetween
candidate classes.



1) lldentification; of candidate classes

Sealiching for groups of logically’ related
data making up: the: state of 6Jects.

—|LeOKING er language mechanisms; that
allew: grouping of related data
Implementing a relevant: cencept, either
firen the deniain: off the application or firem
doemain ofi the selution



ldentification of relevant groups: of data

Groups; eff data I Inpui/eutpUl GpEratiens
data invelveadiim HTMLE fermms, HIVIL tanles; ...

Greups: off data In datakase/filess read/wiite
OPENAlieNS

data involved in' Recordsets; Arrays, Coellections, ...

Groups ol data passed threw distinct page
data Invelved I QUer/stings



Synenyms and Hemonyms Analysis

Synony/msiare Identifiers with different names but the
same meaning

Homoenyms areldentifiers Withl ther saime: name: b
different meanings

— Synonymidentifiers must e assignediwith the: same
UnRigue name.

— [Fomony/mIdentifiers must e asseciated with distinct
names.

DUKNG SyrAoRyins: & [omoeny/msanalysis, a meaningiul
name Is assigned to eachi data item



ARl automatic precedure to Propose a Set of
candidate classes

the identified data groeups are arranged i a list and sorted in; descending
order: with' the number of references mader ter each data group, and in
ascending order withi the cardinality of each’ group; this serted list isk called
OrdList;

the first greup in OrdList iSi considered as a candidate ehject and moeved into) a
new. list oft candidate objects, CAND;

the OrdList 1s sequentially visited andl each; group: Is considered: iff a group
comprises at least a new data item noet yet included in any’ other group in the
CAND list, it willl be inserted in CAND;

the OrdList is examined until it includes at least a group, or until the: union set
off allfthe data items of the candidate: ebjects in CAND and the union set off all
the data items of the groups in Glist are egual;

it @ group /7 frem the OrdList includes all' the data items making upr one or
more groups C7in CAND, only the A data items in /1 that are net yet included
i any greup ofi CAND! are added tor the &/ groups whose elements ane all
included in/
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2) Assoclating methods to candidate
classes

Poessible functionall units to he considered sheuld
Include wWelb pages, fUunctiens, Sscrpt PIecks,
dependingl en the reguested’ degree: off granulanity.

Fhe autematic clusternng approach propoesed in b
Lucca et al.-IWPRE 2002], Isi used 1o group Welh
pages of a WA Inte meaningiulf(highly: cehesive)
and independent (Ioosely: coupled) clusters

OUr appreach Prepeses: 1o consider these clusters
of related Welhrpages: as petential metheds te e
asseclated with' the candidate oljects of the WA
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Coupling| between clusters and: oljects

Vieasures off coupling| etween clusters;ana
Ohjects are compuited based on the accesses of
each page Inl the: cluster te the candidate ehject.
A pager acCEesSseS a candidate: opject When i
Includes Instructions that gefire or usethe value
Ol Some: ehject attrbhute

12



Associating pages to candidate classes

— | a cluster accesses exclusively one object, it will be
assigned as a'method ofi that 6ject.

— |- a cluster accesses more objects;, 1t will be assigned
10 the:candidate class) it acCesses prevalenily,

—> Clusters that do not make: access tor any ebjects will
e considered as coordinating modules controlling the
executions, ofi other metheds
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3) ldentification ofi relationships
PEtWEEN Classes

Relationships: are feund 1n twe: Cases:

s [T two or moere candidate classes have
COmmon attributes;

= If a cluster accesses more than one
candidate class
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Common attributes

[T tWe! e1F mere: classes) € have: a commen
attrilute:

— the attrbute Is assigned tor one of these
classes (C;) and deleted) from other classes C,;

— A relatienship: wills be' defined bhetween: the
class C; and eachi classi Cy

These relationships will® be adepicted as
UMIL assoc/ationielationships
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Clusters accessing more than one class

li7a cluster Is assigned as a methed te a
candidaterclassi €y, UL It aCCESSES
attributes of etherr classes €., a
relauienshiprwillfve defined hetween| class
€, anadieach class €.

Alse this' kind! of relatienships will ve
depictedras UM assoc/ation relationships
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A case study

a WA designed te suppert the activities: of
Undergraduated courses offered by a
Computer Science: Department

Developed withr ASP;, Javascrpt, HIMILL
languages

751 SErVer pages) 23 client pages, 1 utiity:
moedule (7646 LOCs)
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ldentification of groups off data

After static analysis of thie: VWA:

s 128 references o) data greups (485 data
items)

After Synenyms and Homoenyms Analysis:

s 45t different data groups (26 different aata
items)
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An excerpt
of the 43
different
Data
Groups
obtained
after
Synonyms
and
Homonyms
Analysis

Data Groups

Data groups #

Cl |Student name, Student surname, Student code, Student email, 14
Student phone number, Student password

C2 |Teacher name, Teacher surname, Teacher email, Teacher phone 11
number, Teacher password, Teacher code

C3 |Exam date, Exam time, Exam classroom 10

C4 |Student name, Student surname, Student code, Student email, 8
Student phone number

C5 |Tutoring date, Tutoring start time, Tutoring end time, Course code, i
Course name

C6 |Student code 6

C7 |Course code, Course name, Course academic year 5

C8 |Course code 4

C9 |Course code, Course name 4

C10 |Teacher name, Teacher surname, Teacher email, Teacher phone 4
number, Teacher password

C11 |Course code, Course academic year 3
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8 Candidate
Classes
obtained after
the execution of

the algorithm
Preduce

Candidate
Objects.

Candidate classes

Candidate classes and corresponding attributes

Student (Student name, Student surname, Student
code, Student email, Student phone number,
Student password)

Teacher (Teacher name, Teacher surname, Teacher

email, Teacher phone number, Teacher
password, Teacher code)

Exam Session

(Exam date, Exam time, Exam classroom)

Tutoring (Tutoring date, Tutoring start time,
Tutoring end time, Course code, Course
name)

Course (Course code, Course name, Course

academic year)

Tutoring Request

(Student name, Student surname, Student
code, Tutoring request date)

NEWS

(Course code, News text, News number,
News date, Teacher code)

Exam Reservation

(Student code, Student name, Student
surname, Course code, Exam date, Exam
reservation date)
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Associating methods to candidate
classes

Avtomatic clUsternng approach was: applied

m 44 validi clusters were: recovered

167 clusters did not reference: any data group,, Se
they were considered as coondinater medules

28 clusters were assigned! as metheds of the
candidate classes
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Business Levell UML Class) Diagram

Date
Start time
End time

Academicyear| | Date
Code Time
Name Classroom

Tutoring request

Date

Name

Phone number
Password
Code




Conclusions

A reverse engineering approaches for recovering,
from the code of a Web application, business a
Business Object Model has been presented

Some experiments were carried out to assess the
effectiveness of the proposed approaches.

Encouraging results as to the adequacy of the
recovered models were obtained.

A limited human effort required for reconstructing
the models was recorded too.
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Euture Work

The definition of criteria for a further automation of

the model reconstruction will be ac

dressed, as well

as the investigation on possible approaches for

nositions, or

iIdentifying UML aggregations, com
generalization-specialization relatio
classes will be carried out.

nships between

A wider experimentation involving more complex
Web Applications, implemented with different
technologies, will be moreover carried out, in order
to extend the validity of the proposed approaches
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