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driven approach to analysisand design. In this approach, the softwarecontext is specifiedthrough four basiccriteria. We
show how we couldtake advantageof thesoftwarecontext through a flexible framework thatsupports analysisanddesign.The
adaptability is handledthroughfragmentation.Eachfragmentis providedwith ageneralizeddescription of modeling rulesand/or
guidelines. We distinguishprime fragments,usefulwhatever the softwarecontext might be, from specificfragments,that are
dedicated to a particular context. Modeling rulesandguidelines areillustratedwith the UML notation. In order to tailor the
development processfor a specificsoftware,method fragmentsareselectedwith regardsto theparticularsoftwarecontext. The
chosenfragmentsdefinetheroutemap,dedicatedto thesoftwarethat is beingconsidered. By following theroutemapadapted
to thesoftwarecontext, theanalysisanddesignactivities,aswell astheiroutcomes,couldbeenhancedandbettercontrolled.
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Abstract

In order to addressthe problemof adapting method-
ology to specificenvironment, we proposeJECKO, a
context-driven approach to analysisanddesign.In this
approach, thesoftware context is specifiedthrough four
basiccriteria. We showhow we could take advantage
of the software context through a flexible framework
that supports analysis and design. Theadaptability is
handled throughfragmentation. Each fragment is pro-
videdwith a generalizeddescriptionof modeling rules
and/or guidelines.Wedistinguishprimefragments,use-
ful whatever the software context might be, from spe-
cific fragments,that are dedicatedto a particular con-
text. Modeling rulesandguidelinesare illustratedwith
the UML notation. In order to tailor the development
processfor a specificsoftware, methodfragmentsare
selectedwith regardsto theparticular software context.
Thechosenfragmentsdefinetheroutemap,dedicatedto
thesoftware that is beingconsidered. By following the
routemapadaptedto thesoftware context, theanalysis
and designactivities,as well as their outcomes,could
beenhancedandbettercontrolled.

1. Intr oduction

Simplemethodology that hasproved its power for cer-
tain typesof softwaredevelopmentmaybequiteunsuit-
ablefor others. Thereis no universalmethodology [6].
Therefore it seemsto be a needfor processesthat are
flexible andadaptableto different kinds of softwarede-
velopment. The needfor situation-specificapproaches,
to bettersatisfyparticular situationrequirements,hasal-
readybeenemphasized[10, 9, 7]. In orderto address
theproblemof adapting themethodology to its specific
environment, we proposeJECKO, a context-driven ap-
proach to analysisanddesign.

Ourwork focusesontheanalysisanddesignphasesof
thesoftwaredevelopment process(SDP).Goingthrough
asituation-drivenapproachmeansfirst to understandthe
softwarecontext to then tailor the analysisanddesign
process(A&DPr) to the specific software in order to
control and improve the development. To specify the
software context as well as to provide a customisable
A&DPr is not straightforward. In JECKO, thesoftware
context is tackledthrough four basiccriterias:

1. How to dealwith running software?

2. How to dealwith graphical userinterface?

3. How to dealwith database?

4. How to dealwith distributedsoftware?

By situatingthesoftwareunder consideration with
regards to thesecriterias,the softwarecontext is speci-
fied.

Then, we show how we could take advantageof
the softwarecontext through a flexible framework that
supports analysisand design. The adaptability of the
methodis handled through fragmentation. Eachfrag-
mentis providedwith ageneralized description of mod-
elingrulesand/orguidelines.Wedistinguishprimefrag-
ments,usefulwhatever the softwarecontext might be,
from specificfragments,thatarededicatedto a particu-
lar context.

Mostof thetime,methodologiesareimprecise,too
muchgeneralandnotwell-adaptedto specificproblems
[6]. In JECKO, preciseguidelines aregiven andillus-
tratedthroughtargetnotation: UML [1] hasbeenchosen
asit is world-wide standard.

In order to tailor the developmentprocessto spe-
cific software,methodfragmentsareselectedwith re-
gards to the particular software context. The chosen
fragments definethe route map,dedicatedto the soft-
warethat is beingconsidered. By following this route
map adaptedto the software context, the analysisand



designactivities (A&D Ac), as well as their outcomes,
couldbeenhancedandbettercontrolled.

In this paper, we first presentthe criterias to spec-
ify the softwarecontext (Section2). Thenwe explain
how flexibility is handledthrough fragments(Section3).
Afterwards focus is madeon the requirementanalysis
phase(Section4), andfinally we concludein Section5.

2. The software context

Softwaredevelopmentsuccessrequires initially thead-
visedselectionof modeling concepts(model elements,
diagrams,artifacts,etc.) in order to dealefficiently with
A&D Ac. In this section,we presentfour criterias to
specifythe softwarecontext. Thanks to thesecriterias,
the A&DPr canbe betteradaptedby selectingtasksto
do andartifactsto usefor gettingaccurateoutcomes.

2.1. Dealing with running software

Most of the softwaresarenow built on top of running
software. In this context, it is required to specifypre-
ciselywhathasto bekeptfrom whathasto bereplaced
or enhanced.To handle correctly suchpreservation,the
analysisactivity hasto focus on the interfaceswith the
exiting software;andboundariesbetweenbothsoftware
pieces,new andrunning one,have to bepreciselyiden-
tified anddocumented. DedicatedA&DPr is therefore
suitable.

Differentaspectsof runningsoftwaremaybetaken
into consideration. In addition to the code itself, the
expertise aboutthe functional domain (taken from the
functionalities,dataandscreenshots)mayalsobeof in-
terest. The interfacesdescribingthe relationships the
running software has with other systems(softwares,
databases,...) should also be taken into considera-
tion. Thesethreeaspectshave to be distinguishedbe-
causea given project could focus only on one aspect.
For instance,if the project startsfrom Rapid Applica-
tion Development (RAD), only functional domainas-
pectshould be kept from the running software. Keep-
ing thecodeis differentfrom keepingthefunctionalities
and/or from keeping theinterfaces. In consequence,the
A&D Ac will be different with regards of the preserva-
tion kind. Different diagrams and modeling concepts
maybemoreor lesssuitableto highlight differentreuse
aspects.It will alsohave an impact on the forthcoming
phasesof the SDP. It is important to early distinguish
thesethreeaspects(functionaldomain, interface,code)
in theA&D Ap.

Theanalysisphaseis dedicated to clearly identify
whathasto bepreserved,while thedesignphasefocuses
on how suchpreservation canbe handled. To carry on
properly the designactivity, how the running software
will betakeninto considerationhasto bespecifiedpre-
cisely:

� it canbetakenasit is; for instance,while interfac-
ing an running componentwithout any possibility
to modify it (this is thecaseof bought component);

� or it canbeslightly modified; for instance,while in-
terfacinganrunning component,developedby the
company, but usedby othercompany softwares;

� or finally, it canbe widely modified; for instance,
whensoftwareevolvesinto new versionandthede-
velopmentteamis theownerof therunning part.

Thesethree preservation aspects(functionalities,
interfaces,code)should bemodulatedin orderto better
be exploited during the development phase. We qual-
ify eachof themby : (i) strong whenno modification
is allowed, (ii)mediumwhenmodificationsareallowed
insidegiven boundaries,and(iii) weakwhenmodifica-
tions are allowed with few limits. Preservation speci-
fication and qualificationhelp to tailor the A&DPr to
manageit moreefficiently. In [5], theauthors proposea
profile to dealwith suchcontext throughtheUML nota-
tion.

2.2. Dealing with graphical user interface
(GUI)

Lot of tools and techniquesare currently available on
themarket andproposegeneric frameworks to faciliate
GUI development,reducing the designactivity for this
aspect.In consequenceto fully benefit from suchtools
and techniques,the A&DPr hasto be adaptedby iso-
lating theGUI specificationfrom thebusinessone; this
is not so easyfor end-userswho are usually enclined
to describethesoftwarebusinessonly through its GUI.
Therefore,anadaptationof theA&D APr to faciliatethis
distinctionbetweentheGUI andthebusinessenhances
A&DPr.

2.3. Dealing with database

Dealingwith databaserequires to organizedatain such
way thatspecificdatabaserules(asthenormal form de-
composition one)canbe followed. Traditional A&DPr
[3, 2] proposeefficient waysfor dealingwith database
design.TheA&DPr shouldtake advantageof suchtra-
ditional techniques.



Moreover, dedicatedconcepts arerequired to built
effective database: primary key, index, etc. To fully
manage theseconcepts,additional informationhasto be
capturedthroughtheanalysisactivity.

And finally, if the project under developmentin-
cludesalsothechoiceof onedatabasemanagementsys-
tem,theanalysisoutcomemustbeonekey input for this
choice.

For thesethree reasons, the A&DPr has to be
adaptedwith regardsto databaseaspect.

2.4. Dealing with distrib uted software

Distributedsoftwaresaremorecomplex to apprehend.
Most of the time, they require particular organiza-
tion of the A&D Ac to fully handle the distribution as-
pects. Moreover, specific problems and requirements
maybeencounteredwith distributedsoftware(link fea-
ture,speed,network securityaspects,...). The A&DPr
hasto beadaptedto handle correctlysuchparticularities.

The four criteriaswe have presentedaresimpleand
concrete.They only requireananswerby yesor noto al-
low theA&DPr adaptationandto improveits outcomes.
Thesoftwarecontext is evaluateda priori with regards
to thesecriterias.

3. The Analysis and DesignFramework

3.1. Analysis and DesignActivities

TheA&DPr proposedin JECKO startswith theRequire-
mentAnalysisto formalize requirements. It coversex-
plicit requirements,expressedby the end-user, aswell
asimplicit ones,deducedby theanalyst.In additionto
functional requirements,technicaloneshave alsoto be
consideredcarefully. Their pertinentorganizationfacil-
itatestheprogressof theforthcoming phases.

Thesecondphase,DomainandBusinessObjectAnal-
ysis, focusesonthespecificationof thebusinesscovered
by the softwareto be developed. This is crucial phase
of the analysis activity to get softwarefulfilling the re-
quirementspreviously capturedandto anticipatefuture
enhancementsnot yet fully identified.

Requirement AnalysisandDomainandBusinessOb-
ject Analysisphasesmaybeprocessedin parallel.They
provide two complementaryand essentialview points
on thesoftwareto bedeveloped.

Thethird phaseconcentratesontheSoftwareandSys-
temArchitecture. Softwaresaremoreandmorecomplex
from the functional andtechnicalpoints of view. Most
of the time, software involves heterogeneous environ-
ments,which increaseconsiderably the complexity of
thearchitectureto bedeployed.

Then, the forth phase, Component Specification,
copeswith the integration of the different components
through theidentificationof theinterfaces. Furthermore,
potentialreuseaspectshaveto behandledwhile defining
thecomponent interfaces.

Finally, throughtheInternal Design, thespecification
of eachelement(component,class,and so on) of the
softwareis refined.

The JECKO framework supports standarddecompo-
sition into the previously-defined phases,in order to
beusedby anyonewithout fundamentallychanging his
main processphases.The originality of our work con-
sistsin thefragmentationproposedto handle flexibility;
andespeciallytheway fragmentsareorganizedto facil-
itate customization of any A&DPr with regards to the
softwarecontext.

3.2. Handling Flexibility

To support flexibility , A&D Ac are decomposedinto
atomictasks. Eachof themhasto be situatedwith re-
gards to theothers andits adequacy to thesoftwarecon-
text to allow theA&DPr adaptation. Insidephases,tasks
areorganizedaccording to their role within theactivity:
Fourmainstepscometo view whatever is thephaseun-
derconsideration.

� The first step, Introduction Step, copeswith pre-
liminary tasks to enhance the forthcoming step
progress.

� Thesecondstep,Core Step, encompassesthemain
tasksof thecurrent phase.Thesetasksconcentrate
on theelaboration of thephaseoutcome.

� The third step,Refinement Step, focuseson orga-
nizing andrefining the various diagrams andcon-
ceptsbuilt through theprevioussteps.

� Thelaststep,Investigation Step, concernsthespe-
cific tasksrequiredto betterhandle context-related
additional aspectsof A&D Ac. They appear to be
crucialfor theA&D Ac success.



This generic skeleton is applied through each
phaseof theJECKO analysisanddesignframework, as
it is shown in Figure1.

Requirement
Analysis

Domain & 
Business 
Object 
Analysis

Software & 
System

Architecture

Component 
Specification

Internal 
Design

INTRODUCTION

CORE

REFINEMENT

INVESTIGATION

Figure1. JECKO Analysis and DesignFramework

Analysis and designtasksmainly correspondto
guidelinesandmodeling rules.In JECKO, tasksarepre-
sentedin termsof fragmentswheretheirsituationwithin
theA&DPr is givenin addition to theguidelines.

Dependingonthesoftwarecontext, fragmentswill
be selectedto definethe route mapof the softwareun-
derconsideration. Routemapis anA&DPr instanceto
answerthespecificneedsof thesoftwareunderdevelop-
ment.

3.3. Embedding guidelinesinto fragment

TheA&DPr hasto beadapted, but whatever is thesoft-
warecontext, A&D Ac include unavoidable tasks:spec-
ification of thesystemboundaries,businessdescription,
etc. Thesetasks have to be handled differently de-
pending on thesoftwarecontext. Furthermore,context-
relatedadditional tasksmayalsobesuitablethroughthe
A&DPr.

Therefore, in JECKO, we propose a fragment-
basedapproachto provide a genericandadaptable way
of handling the A&DPr tasks. We distinguish frag-
mentsdedicated to a particular criteria, from context-
independentfragments. They are named respectively
primefragments anddedicated fragments.

A fragmentis composedof:

� Name: to identify thefragment;

� Situation: to position the fragment within the
framework andwith regard to theJECKO criterias;

� Intention: to clarify thepurposeof thefragment;

� Guidelines: to explain how to answerthe inten-
tion. Guidelines are illustratedthrough the UML
notation [4, 8, 1] which is now a standard nota-
tion usedby programmers as well as domainex-
pert,through theentiredevelopment cycle.

� Associatedfragments: to point out relatedfrag-
mentswhich have to be considered whendefining
the route mapbecausetheir intentions sharesome
aspectswith thecurrent fragment.

In the JECKO framework, we have definedthe
fragments for the five analysis anddesignphasespre-
sentedabove. In this paper, we focuson the Require-
mentAnalysisphase.

4. Handling flexibility thr ough require-
ment analysis

Requirement analysis phasemain goal is the identifi-
cation of the critical points and the boundariesof the
software.Guidelinescorresponding to thesemaintasks
aregiven in the Core step. Depending on the software
underdevelopment,especiallyfor distributedsoftwares,
therequirementanalysisactivity hasto startby theiden-
tificationof thedifferentsoftwarepieces;this is handled
duringthe Introduction step. Thedifferent diagrams re-
sulting from the introduction andcorestepsmay then
needto be reorganized depending on the softwarecon-
text in the Refinementstep. For instance,softwaresin-
cluding databaserequire additional dedicatedwork to
highlight wherepersistenceis needed. Finally, in theIn-
vestigationstepwe proposeguidelines andrecommen-
dation to manage the additional informationrelatedto
the requirements. For instance,sequencing among the
different diagramsmaybeprovidedto show theinterac-
tion betweenthem,error andconstraintsmay be taken
into account.

Figure2 shows how theflexibility is handled through
eachstepof therequirementanalysisphase.Primefrag-
mentsarerepresentedwith bold line; dedicatedonesare
mainlydifferentiatedthroughtheir icon. Fragmentsrep-
resentedon the samehorizontal line canbe appliedin
parallel;on thecontrary, fragmentsappearingonthetop
of thefigurehaveto beappliedbeforefragmentsappear-
ing at thebottomof thefigure.
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Figure2. RequirementAnalysis Framework

4.1. Dealing with running software

Building on top of running software meansto docu-
ment very preciselythe interleaving betweenthe ele-
mentsto be kept in the running softwareand the new
ones.Thekey point of requirementanalysisis to clearly
distinguishnew functionalitiesfrom existing onessup-
portedby the current running system. With regards to
alreadysupported functionalities, clear distinction has
to bedonebetweenfunctionalitiespreservedasthey are,
andenhancedonesby thenew development. Therefore
dedicatedfragments, calledInterleaving (their descrip-
tionsaregivenin theappendix), areprovidedin theCore
stepandto theRefinementstep.

Functionalitiesof therunning software,which are
not directly relatedto thenew development mayalsobe
included, for documentationandunderstandability pur-
poses.Of course,their description do not needto beas
detailedastheonesof the enhancedandnew function-
alities; they can even refer to existing documents(not
necessarilywritten with UML) or, whenthereis none,
directly to the running software. Dedicatedfragment,
calledOut of scopelet to manage thesedocumentation
tasks.

4.2. Dealing with graphical user interface

Whenthe softwareincludesa GUI, it is alsonecessary
to give preciseinformationon its screenshots.It is the
purposeof the Screenshots (refer to the appendix) and
Screenshots sequencing fragments.

4.3. Dealing with database

When the software includes database,dedicatedtasks
have to bedonethrough therequirementanalysis.They
are presented in the DB Managementand Persistency
fragments(referto theappendix).

Furthermore,error managementhasto be studied
very carefully whenthe software includesGUI and/or
is distributed, this is objective of theError Management
fragments.

4.4. Dealing with distrib uted software

Finally, distributed software needsdedicatedtasksto
split the softwareinto different physical entities(com-
monly named subsystem)andto specifytheconstraints
relatedto thesoftwaredistribution. TheSubsystemsand
Constraint Managementfragments handle thesepartic-
ular aspects(refer to theappendix).

Thanks to thesoftwarecontext giventhroughthefour
criterias,theRequirementAnalysisphaseframework can
be tailored for the software specificity. Routemap is
defined through the mandatory Prime fragmentsand
the selectedSpecific fragments. Routemapexample is
shown in Figure3: it correspondsto oneJECKO route
mapfor distributedsoftwarewith databaseandGUI.

Functionalities

Screen shots

Error 
Management(1)

Persistency

DB Management Screenshots

Sequencing

Screen shots
Sequencing

Subsystems

Constraints
Management

Error 
Management(2)

Introduction Step

Core Step

Refinement Step

Investigation Step

Organisation

Figure3. Requirementanalysis- An exampleof route
map



Following the routemap through JECKO A&DPr, the
focusis really put on thesoftwarekey pointsandon its
particularities in orderto enhancetheA&D Ac qualityas
well astheoutcomesof this first crucialSDPphase.

5. Conclusionand Perspectives

In this paper, we have presentedJECKO, a context-
driven approachto analysisanddesign.Fourbasiccrite-
riasfrom whichthesoftwarecontext is specifiedarepro-
posed.We haveexplained how to take advantageof this
context specifity through a flexible framework to sup-
port A&D Ac. Flexibility is handledthrough fragments,
which provide a generalized description of modeling
rules or guidelines. Prime fragments,usefulwhatever
thesoftwarecontext is, aredistinguishedfrom dedicated
ones,customizedto answerto specificcontext. Frag-
mentsareselectedwith regardsto thesoftwarecontext,
definingroutemapsto befollowedthroughtheA&DPr.
In this paper, we have presentedtheRequirement Anal-
ysisphasemore in detail.Pertinentfragmentshavebeen
extractedto illustratethis phaseof the framework and,
moregenerally, thecontext-drivenapproachprovidedby
JECKO.

With regardsto thecriteriausedto tailor theA&DPr,
our work focuseson informationaboutthe softwareto
be developed. In the future, we would like to include
information about the project [9], as for instance,the
time pressureor thedependency with otherprojects.

Routemapsthrough theA&DPr arededucedfrom the
context of thesoftwareunderdevelopment,with regards
to determining criterias. In the future, we would like
to improve our framework by weightingtheroute maps
with regardsto thedesignerexpertise.Depending onthe
personin chargeof theA&D Ac (junior orsenioranalyst,
businessor technicalone) thediagrams/concepts which
arethemostsuitable,themostusefulto helpthroughthe
A&DPr processmaybeslightly different.

Fromtherequirementanalysisto theinternal design,
it is importantto follow theevolution of thedifferent el-
ementsof themodeling under consideration,in order to
beableto justify andto explain the forthcomingstages
of theSDP, but alsoto improve thequality of thedevel-
opment [11]. Therefore,we would like to includein our
framework dedicatedfragmentsandmechanismsto sup-
port traceability through the analysisanddesignstages
of thedevelopmentprocess.
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6. Appendix

REQUIREMENTANALYSIS::CORE::INTERLEAVING

Situation � /Functionalitiesor Interfacepreservation

Associated

Fragments

Current::Refinement::Interleaving

Intention Use-case

Guidelines UML Diagrams:� To distinguishthenew parts from theexisting ones,aswell astheexisting partstaken asthey areandtheonesto bemodified.

� If functionalitiesor codehave to bepreserved,in theuse-casesresulting from theBasicFragmentusestereotypesto distinguishnew
functionalities ( ��� new 	�	 ), existent andmodifiedfunctionalities ( ��� to-be-modified 	�	 ) andpreserved functionalities ( ��� re-
use	�	 ).� If interfaceshave to bepreserved,at this stageof the analysis,the focusis on actorsusingthe interfaces.Only actorsrepresenting
systems(humanactorsinteractwith the application through man-machine interfaces,studied in the functional domainaspect) are
of interest. It is important to distinguish systemsalready interacting with the application from systemswhich will be interacting
with it. Indeed, dependentsystemsdo imposesomeconstraints which have to beidentified throughtherequirementanalysisphase.
Most of all, systemsalready collaborating with the runningpart of the application have to be identified, becausethey may usean
interfacethat therefore can’t bechanged. Indeed, theseactorsrepresenta strongconstraint for thenew development. Theproposed
stereotypeshelpin distinguishing systemsalreadycollaborating from theotherones.

� System:anactor interacting with theapplication andbeing a system(andnot a person).� Human: a personusingtheapplication (through a man-machineinterface).� Dependent system:a systemalreadyinteracting with therunning application andwilli ng to continueits collaboration.� New system:a systemwhich will usetheservicesof theapplication underdevelopment.� Constraining system: a systemalready interacting with the running application. This stereotype indicatesthat the actor
wants to continuethe interaction exactly in thesameterms:the interfaces it usescan’t bechanged at all. Theactor imposes
constraintsto theapplication.� Collaborating system: a systemalready interacting with the application. Theactor will continue to interact with theappli-
cation but its interaction modemaybeslightly modified.

REQUIREMENTANALYSIS::REFINEMENT::INTERLEAVING

Situation 
 /Functionalitiesor codepreservation

Associated

Fragments

Current::Core::Interleaving,Current::Current::Processing-Order

Intention � To highlight new functionalities inside use-cases taken from the running application. A split may also lead to the discovery of��� out-of-scope 	�	 use-cases.It is important to always have in mind that the goal of the analysis is to isolate the impacted
partsof the application from the non-impacted ones,andto clearly distinguish thesetwo families throughthe useof the ��� re-
use 	�	 and ��� out-of-scope 	�	 stereotypes.

Guidelines UML Diagrams:� Whena new functionality is introducedin an use-casecorrespondingto a running functionnality(r-uc), representit asa different
use-caserelatedto theuse-caser-uc with aninclusion relationship.



REQUIREMENTANALYSIS::INTRODUCTION::SUBSYSTEM FRAGMENT

Situation � /

Associated

Fragments

Intention � To give a general view of thesoftware andto show how it is distributed.

Guidelines UML Diagrams: Activity

� Use activity diagrams with the notion of swim lane to distinguish the different subsystemsof the software. Tasksunderthe
responsibility of anactivity arerepresentedby anactivity in thecolumncorrespondingto thesubsystem.� Throughthemainstep,usecasediagramswill begiven for each subsystem separately. Therefore,eachsubsystemwill appear asan
actorin theusecasediagramsdescribing thefunctionalities of theothersubsystemsit is relatedto.� Thediagram shouldincludetheprocessingrelatedto thenormalflow but alsoto theexceptional situations.

REQUIREMENTANALYSIS::CORE::SCREEN-SHOT

Situation � /

Associated

Fragments

Current::Refinement::Screen-Shot, Current::Current::Screen-Shot-Sequence, Domain&BusinessOnjectAnalysis::Refinement::Screen-

Shot

Intention � To complete use-casedescription with screenshots.

Guidelines UML Diagrams: Use-case

� For eachuse-caserelatedto a humanactor, provide screen shotsin a dedicatedsection.� Information aboutlabels, input andoutputdata, iconsandsoon have alsoto bedetailed in thescreen-shot section.� Distinguish use-caseincludinga GUI by usinga dedicatedstereotype,for instance, ��� user-related	�	 .

REQUIREMENTANALYSIS::CORE::PERSISTENCE

Situation 
 /

Associated

Fragments

Intention � To highlight use-casesaccessingthedatabase.

Guidelines UML Diagrams: Use-Case

� Distinguish use-caserelatedto thedatabaseby usinga dedicatedstereotype: ��� persistent 	�	 .


