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RESUME :

Destechrmlogiesorientéesobjet ont été déweloppéespou appehendetta compleité liée au déweloppenent de nouveaux
systemesl'information.Elles proposentessolutiors autravers de mécaismeset detechriguescowrantunlarge panoamade
domeined’apgicationetd’applications.Maislesdéwoppenentspeuwent étretrésdifférerts lesunsdesautresstunetechniquee,
unenotationou un mécanismeeutétreutilisé diffremmentenfonction del’applicationa déweloppée. Unecertaineflexibilité est
dorc nécessairdansla méthoddogie associéaudéwelogppemenenfonction du contexte del’application

NouspropsonsJECKO, uneappocheflexible de I'analyseet dela concepion ou la flexibilit estproppséeautravers d’un
mécaimsmede fragmentation.Pouradaptetesactivités d’analyseet de con@ption,desfragmentssontselectionésenfonction
du contete del'application, qui estspecifiéautraversde quate critéresde baseprédfinis. Lesfragmentschoisiscorstituentun
itinéraireconstrit pourl'application a déwelopperautraversdu processusd’analyseet de concetion. En suivart cetitinéraire,
lesactiitésd’analyseet deconcetionssontadaptéesuxspécificitéel'application

Danscetarticle, nows présentos les différentsfragmentsqui constituentie coeu de JECKO. Nousmontonscommet le
mécaimsmedefragmentationpernetdesefocalisersurlesaspectsritiquesdudéwelogppmemat dande but demieuxapprélender
sacompexité.

MOTS CLES:
analysest cone@ptionoriertéesobjet,méthalologe, flexibilité

ABSTRACT:

New objecterientedtechndogieshave beendevelopedin order to mana@ comgexity inheren in new information system
developmert. They proposesolutionsthrowghrich setsof mechanisrmandtechniqees,covering alarge setof applicatiordomairs
andsoftwares.But developmentsarevely differentonefrom the othes, anda giventechniqe, notation or mechaism is used
differently depewing on the software uncer consideratia. Flexibility is required from the methaology with regards to the
softwarecortext.

We proposeJECKO, a flexible appioachto analysisanddesignwhereflexibility is handed through a fragmentationmech-
anism. In orderto adaptthe analysisand designactiities, fragmentsare selectedwith regards to software context, specified
throwghfour predefired basiccriteria. Thechoserfragmentsconstitutethe routemapbuilt for the softwarebeingconsiderd. By
following this dedicatedoutemap,theanalysisanddesignactivities aretailoredfor the softwarespecificity

In this paperwe presenthedifferert fragmentsJECKO framework is madeof; andwe shav how our fragmentationmecha-
nismallows to focus onthecritical aspect®f thedevelopmentin orderto betterhande its compleity.
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Abstract. New object-oriented technologies have been developed in or-
der to manage complexity inherent in new information system devel-
opment. They propose solutions through rich sets of mechanisms and
techniques, covering a large set of application domains and softwares.
But developments are very different one from the others, and a given
technique, notation or mechanism is used differently depending on the
software under consideration. Flexibility is required from the methodol-
ogy with regards to the software context.

We propose JECKO, a flexible approach to analysis and design where
flexibility is handled through a fragmentation mechanism. In order to
adapt the analysis and design activities, fragments are selected with re-
gards to software context, specified through four predefined basic criteria.
The chosen fragments constitute the route map built for the software be-
ing considered. By following this dedicated route map, the analysis and
design activities are tailored for the software specificity.

In this paper, we present the different fragments JECKO framework is
made of; and we show how our fragmentation mechanism allows to focus
on the critical aspects of the development in order to better handle its
complexity.

1 Introduction

New object-oriented technologies have been developed in order to manage com-
plexity inherent to new information system development [2]. New programming
languages, middleware technologies, databases and modeling languages have
emerged to cope with these complex developments. They try to propose so-
lutions to handle such a complexity through rich sets of mechanisms and tech-
niques. Adapted methodologies have also been developed to support and take



advantage of these techniques and mechanisms [11,12,9,4]. Moreover, develop-
ments are very different one from the others, and a given technique, notation or
mechanism may be used in a different way depending on the development under
consideration. Simple methodology that has proved its power for certain types of
software development may be quite unsuitable for others. There is no universal
methodology [14]. Therefore it seems to be a need for flexible processes, adapt-
able to different kinds of software development. The need for situation-specific
approaches, to better satisfy particular situation requirements, has already been
emphasized [7, 10, 8]. Flexibility is required from the methodology with regards
to the development context.

In this paper, we propose JECKO, a flexible approach to analysis and design:
Flexibility is handled through a fragmentation mechanism. In order to adapt
the analysis and design activities, fragments are selected with regards to soft-
ware context, specified through four predefined basic criteria: (i) dealing with a
running software (i) dealing with a graphical user interface (iii) dealing with a
database (iv) dealing with a distributed software.

The backbone of the JECKO framework is the fragment. A fragment em-
bodied modeling rules and guidelines to help through the analysis and design
activities (A&D-Ac). Guidelines are expressed with the UML notation [1] which
is a well-known standard.

The chosen fragments constitute the route map built for the software being
considered. By following this dedicated route map, the A&D-Ac are tailored for
the software specificity.

In the following, after introducing the criteria describing the software context
in Section 2, we describe the JECKO framework in Section 3. In Section 4 the
different analysis and design phases and their associated fragments are described.
Finally, in Section 5 we conclude.

2 The Software Context

Software development success requires initially the advised selection of modeling
concepts (model elements, diagrams, artifacts, etc.) in order to deal efficiently
with A&D-Ac. In this section, we present four criterias to specify the software
context. Thanks to these criterias, the Analysis and Design Process (A&D-Pr)
can be better adapted by selecting tasks to do and artifacts to use for getting
accurate outcomes.

2.1 Dealing with Running Software

Most of the softwares are now built on top of running software. In this context, it
is required to specify precisely what has to be kept from what has to be replaced
or enhanced. To handle correctly such preservation, the A&D-Ac has to focus on
the interfaces with the exiting software; and boundaries between both software
pieces, new and running one, have to be precisely identified and documented. A
dedicated A&D-Pr is therefore suitable.



Different aspects of running software may be taken into consideration. In
addition to the code itself, the expertise about the functional domain (taken
from the functionalities, data and screen shots) may also be of interest. The
interfaces describing the relationships the running software has with other
systems (softwares, databases, ...) should also be taken into consideration. These
three aspects have to be distinguished because a given project could focus only
on one aspect. For instance, if the project starts from Rapid Application Devel-
opment (RAD), only functional domain aspect should be kept from the running
software. Keeping the code is different from keeping the functionalities and/or
from keeping the interfaces. In consequence, the A&D-Ac will be different with
regards to the preservation kind. Different diagrams and modeling concepts may
be more or less suitable to highlight different reuse aspects. Preservation will
also have an impact on the forthcoming phases of the Software Process De-
velopement. It is important to early distinguish these three aspects (functional
domain, interface, code) in the A&D-Pr.

The analysis activity is dedicated to clearly identify what has to be preserved,
while the design activity focuses on how such preservation can be handled. To
carry on properly the design activity, how the running software will be taken
into consideration has to be specified precisely:

— it can be taken as it is; for instance, while interfacing a running component
without any possibility to modify it (this is the case of bought component);

— or it can be slightly modified; for instance, while interfacing a running com-
ponent, developed by the company, but used by other company softwares;

— or finally, it can be widely modified; for instance, when software evolves into
new version and the development team is the owner of the running part.

The three preservation aspects (functionalities, interfaces, code) should be
modulated in order to be better exploited during the development phase. We
qualify each of them by : (i) strong when no modification is allowed, (ii)medium
when modifications are allowed inside given boundaries, and (iii) weak when
modifications are allowed with few limits. Preservation specification and qual-
ification help to tailor the A&D-Pr to manage it more efficiently. In [13], the
authors propose a profile to deal with such context through the UML notation.

2.2 Dealing with Graphical User Interface (GUI)

Lot of tools and techniques are currently available on the market and propose
generic frameworks to faciliate GUI development, reducing the design activity for
this aspect. In consequence, to fully benefit from such tools and techniques, the
A&D-Pr has to be adapted by isolating the GUI specification from the business
one; this is not so easy for end-users who are usually enclined to describe the
software business only through its GUIL. Therefore, an adaptation of the A&D-
Ac to facilitate this distinction between the GUI and the business enhances
A&D-Pr.



2.3 Dealing with Database

Dealing with database requires to organize data in such way that specific database
rules (as the normal form decomposition) can be followed. Traditional A&D-Pr
[5, 3] propose efficient ways for dealing with database design. The A&D-Pr should
take advantage of such traditional techniques.

Moreover, dedicated concepts are required to built effective database: pri-
mary key, index, etc. To fully manage these concepts, additional information
has to be captured through the analysis activity.

And finally, if the project under development includes also the choice of one
database management system, the analysis outcome must be one key input for
this choice.

For these three reasons, the A&D-Pr has to be adapted with regards to
database aspect.

2.4 Dealing with Distributed Software

Distributed softwares are more complex to apprehend. Most of the time, they
require particular organization of the A&D-Ac to fully handle the distribu-
tion aspects. Moreover, specific problems and requirements may be encountered
with distributed software (link feature, speed, network security aspects, ...). The
A&D-Pr has to be adapted to handle correctly such particularities.

The four criterias we have presented are simple and concrete. They only re-
quire an answer by yes or no to allow the A&D-Pr adaptation and to improve
its outcomes. The software context is evaluated a priori with regards to these
criterias.

3 The JECKO Framework

In order to be used by anyone without fundamentally changing his main A&D-Pr
phases, the JECKO framework supports a decomposition into standard phases.

3.1 Facing Problems through Different Viewpoints: JECKO Phases

The Requirement Analysis deals with the requirement formalization. It cov-
ers explicit requirements, expressed by the end-user, as well as implicit ones,
deduced by the analyst. Functional requirements, as well as technical ones, are
carefully considered. Their pertinent organization facilitates the progress of the
forthcoming phases of the A&D-Pr.

Then, the Domain and Business Object Analysis focuses on the specifica-
tion of the business covered by the software to be developed. This is a crucial
point of the analysis activity, in order to get a software fulfilling the require-
ments previously captured and also to anticipate future enhancements not yet
fully identified.



Requirement Analysis and Domain and Business Object Analysis may be pro-
cessed in parallel. They provide two complementary and essential view points
on the software to be developed.

The third phase concentrates on the Software and System Architecture.
Softwares are more and more complex from the functional and technical points of
view. Most of the time, they involve heterogeneous environments, which increase
considerably the complexity of the architecture to be deployed. Therefore, part
of the A&D-Ac has to be dedicated to the specification of the software and the
system architecture.

Then, the forth phase, Component Specification, copes with the integration
of the different components mainly through the identification of the interfaces
among them. Potential reuse aspects are handled through this phase of the
A&D-Pr.

Software and System Architecture and Component Specification phases may be
processed in parallel. They provide two complementary and essential view points
on the software to be developed.

Finally, through the Internal Design phase, the specification of each element
(mainly component) previously defined is refined to allow the implementation.

3.2 Organizing Analysis and Design Work: JECKO Steps

Each phase reassemble related A&D-Ac dedicated to a given aspect of the A&D-
Pr. In order to help in dealing with A&D-Ac, the different phases have been
decomposed into steps. A step allows to better organize the activities associated
with the current phase of the A&D-Pr. Four main steps come to view whatever
is the phase under consideration.

The first step, Introduction step, copes with preliminary tasks to enhance

the forthcoming step progress.

The second step, Core step, encompasses the main tasks of the current phase.

These tasks concentrate on the elaboration of the phase outcome.

— The third step, Refinement step, focuses on organizing and refining the
various diagrams and concepts built through the previous steps.

— The last step, Investigation step, concerns specific tasks required to better

handle additional aspects of A&D-Ac and which appear to be crucial for the

A&D-Pr success.

By organizing A&D-Ac into steps, we better distinguish the different kinds of
activities one has to deal with when working on analysis and design. Moreover,
we provide the same decomposition in each phase to help in having a coherent
and systematic approach, as it is shown in Figure 1.



Huction

duction
ore

duction

oduction 3 ore
ore hement
(Core & t Rtigation
c hement
ore ) Ftigation
inement ;

Ftigation ——
Refinement P ; Internal
L<tigation) i
Investigation ] Component
— Software Specification
Domain& & System
" Business Architecture
Requirement  gpject
Analysis Analysis

Fig.1. The JECKO Framework

3.3 JECKO Backbone: the Fragment

The JECKO methodology proposes in each step a set of guidelines. In this pa-
per, guidelines are expressed with the UML notation [6, 15, 1] which is a standard.
To help in applying the guidelines, they are provided with additional information
in what we call a fragment.

The originality of our work consists in the fragmentation proposed to handle
flexibility; and especially the way fragments are organized to facilitate customiza-
tion of any A&D-Pr with regards to the software context.

A fragment is defined with the following elements:

Name: to identify the fragment;

— Situation: to position the fragment with regard to the software context;
Intention: to present the fragment purpose;

Guidelines: to explain how to proceed for answering the intention. In this
paper, guidelines are given with the UML notation, but they may as well be
expressed in another formalism.

— Associated fragments: to point out related fragments which have to be
considered when defining the A&D-Pr. They share some aspects with the
current fragment.

Whatever is the software context, A&D-Ac include unavoidable tasks: speci-
fication of the system boundaries, business description, etc; but they have to be
handled slightly differently depending on the software context. Furthermore,
context-related additional tasks may also be suitable through the A&D-Pr.
Therefore, in JECKO, we distinguish contezt-dependent fragments from context-
independent ones. They are respectively named dedicated fragments and prime
fragments.



Figure 2 shows a fragment example, Interleaving, which belongs to the
Core step of the Domain & Business Object Analysis phase: it is required for
a development dealing with a running software, and more precisely when preser-
vation deals with the code one. Related fragments, coming from the phases de-
fined in JECKO,: Requirement Analysis,Domain and Business Object Ana-
lysis (current one), Software & System Architecture,Component Specifi-
cation, help to follow a coherent and systematic approach through the whole
A&D-Pr. The Intention summarizes the objectives of the guidelines pre-
sented in the fragment; it includes the UML diagrams to be used.

Domain& BusinessObjectAnalysis Core:: Interleaving

Situation IE Codepreservation

Associated| RequirementAnalysis::Refinement::Interleaving,
Fragments| RequirementAnalysis::Investigation::Processigler,
Domain&BusinessObjectAnalysis::Refinement::Interleaving,
Software&SystemArchitecture::Refinement::Interleaving,
ComponentSpecification::Refinement::Interfacibg
ComponentSpecification::Refinement::Interfacig

Intention | » To stress what are the existing informatiand the new ones

Guidelines| UML diagram: Class diagram

» Stereotype attributes and operations to clearly distinguish vglexistent from what is new.
» Stereotype new elements with <<new>>.
» With regards to attributes and operations that are classifiediagent:
» If the preservation iStrong: take the element characteristics (type, length, etc.) from
the running software and addt them in the corresponding elerdestthe <<reuse>>
stereotype.
» If the preservation i¥Veak or Medium, choose to modify or not the element. To
preserve it means to handle it as in the previous item; to rgatifonsists in stereotyping
it <<to-be-modified>> and to keep from the running software only the infation
preserved (type, length, etc.). For operations, indicate prigdise modifications to be
done (as a note for example).
» Stereotype relationships among classes as done for attrimdeperations. Characteristics to
be kept have to reported into the class diagram. Indicate gessitmifications (cardinalities for
instance) as a note.

Fig. 2. Fragment example

3.4 JECKO Framework Instanciation: the Route Map

By situating the software with regards to the four predefined criteria, the frame-
work is tailored: suitable fragments (mandatory prime fragment and dedicated
specific fragment) are selected to drive the A&D-Ac. These fragments, sequen-
tially organized in time, constitute the route map associated with the software
being considered. This is how, following this dedicated route map, the A&D-Ac
is tailored for the software specificity.



The JECKO approach, which has been presented above, is summarized in
Figure 3 using the UML notation.

TheJECKO
approach
1
[1 lo.* 11
Context RouteMap Framework
t. ?
Criteria Phase

?

Guidelines 14 Fragment l—’ Step

Fig. 3. The JECKO Framework

4 Handling Flexibility through the JECKO Approach

Flexibility is handled by selecting the fragments dedicated to the software under
development. In this section we present the different fragments provided by each
phase of our process.

4.1 Requirement Analysis

The fragments related to Requirement Analysis are presented in figure 4. They
are detailed in the following.

Prime fragments: The Requirement Analysis focuses on the specification of
the services provided by the software under development. The Functionalities
fragment helps through this task. The Decomposition fragment helps in decom-
posing the functionalities into packages or area to better handle the requirements.

Then, an effort has to be made to organize the functionalities in order to help
in clarifying the objectives of the development, its limitations and interactions
with both users and systems. Furthermore, by checking if the services have been
fully studied and specified, it allows to better control the forthcoming phases;
this is the purpose of the Organization fragment. Then, the Sequencing frag-
ment gives guidelines to provide additional diagrams in order to complete the
description given through the use-case diagrams; especially when the number of
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Fig. 4. The JECKO Framework - Requirement Analysis

services to be supported is high, it is interesting and important to show how
they are related one to each other.

‘When building on top of running software: As the Requirement Analysis
focuses on the specification of the software boundaries, when building on top of
running software it is required to document very precisely interleaving between
the running software elements to be kept from the new ones. In this context,
the key point of requirement analysis is to clearly distinguish new functional-
ities from existing ones supported by the current running system, and a clear
distinction has to be done between functionalities preserved as they are, and the
ones enhanced by the new development. Therefore dedicated fragments, called
Interleaving, are provided in the Core step and in the Refinement one to help
the analyst respectively to distinguish these different kinds of functionalities and
to organize them.

Moreover, functionalities of the running software, which are not directly re-
lated to the new development, may be of interest to help the understanding of
what is or not provided through the new development. This is the purpose of
the Out-of-scope fragment.

The usual way to describe functionalities (for instance through use-cases in
the UML notation) focuses on the structural aspect. The dynamic point of view
has also to be taken into account to indicate how the different functionalities
may be chained together especially when a huge number of functionalities are
supported by the software. Moreover, when distinguishing existing functionalities



from new ones, some of them are split through the Core and Refinement steps. It
is therefore particularly suitable to then provide additional information to show
how they may be chained together. This is the purpose of the Processing-0rder
fragment.

When software includes GUI: It is recommended to already think, through
Requirement Analysis, about the screen shots associated with the software. This
is the purpose of the Screen-shot and Screen-shot-Sequencing fragments.
Functionality specifications are (i) completed with screen shot description, (ii)
re-organized to help one to understand the associated screen shot, (iii) completed
with additional diagrams to show the screen shot sequences.

Furthermore, error management has to be studied very carefully and already
through this stage of the A&D-Pr in order to be homogeneous through the whole
software. This is the purpose of the Error Management fragment.

When software includes database: Functionalities requiring persistence
have to be specified to better anticipate the forthcoming phases of A&D-Pr,
especially the Software € System Architecture one. Moreover, to clearly iden-
tify the functionalities where persistence is required may also help to check if
database-related functionalities (as for instance, authentication, security pur-
poses, etc.) have to be included in the scope of the software and have been fully
handled. This is respectively the purpose of Persistence and DB Management
fragments.

When software is distributed: Distributed software needs dedicated tasks
to split the software into different physical entities (commonly named subsys-
tem) before specifying the different functionalities. This is the purpose of the
Subsystems fragment in the Introduction step. Then, constraints among the re-
lated subsystems have of course to be clearly established. Constraint-Manage-
ment fragment handles this particular aspect. As it has already been highlighted
when software includes GUI, error have to be dealt with in an homogeneous
way, through Error Management fragment. Different fragments are provided for
software including GUT and distributed software because they deal with different
error kinds.

4.2 Domain and Business Object Analysis

The different fragments related to Domain and Business Object Analysis are
presented in figure 5. They are detailed in the following.

Prime fragments: This phase of the A&D-Pr is dedicated to the study of the
business objects, mainly supported by the Business Object prime fragment.
Most of the time, objects are described in a static way through classes, attributes
and relationship among classes. Sometimes it may be interesting to investigate
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Fig. 5. The JECKO Framework - Domain and Business Object Analysis

the specification by a dynamic point of view. This is already given through the
methods in the classes but it could be better described and related to the events
through state diagrams. This is the purpose of the Object State fragment in
the Investigation step.

Functional tests are handled through the Tests fragment.

When dealing with a running application: Information about the business
object may have to be taken from the running part of the software. The Inputs
fragment deals with such situation.

As it has been explained through the Requirement Analysis phase, it is crucial
to document the interleaving between existing and new aspects of the software. It
has also to be done for business object. This is the purpose of the Interleaving
fragments in the core and refinement steps. In the same way, business objects
from the running software, which are not directly related to the new develop-
ment, may be of interest to help to understand what is or not provided through
the new development. The Out of scope fragment helps in taking advantage of
documenting these business objects.

Communications with the running software are represented in terms of ac-
tors interacting with the software under development, as explained through the
Requirement Analysis phase. Actors may represent constraints on the way the
new software will be working. Therefore, interactions have to be described very
precisely. This is the purpose of the Interconnection fragment.



The description of the business objects specified through the development
may need to be completed by a dynamic point of view through state diagrams,
as it has been explained above. To be coherent, if business object from the
running software are statically described through the A&D-Pr, they also have
to be described from a dynamic point of view, for the same reasons. This is the
purpose of the Object states fragment.

When developing on top of an existing software, some of the services provided
by the whole software may indeed be supported by both the new and the existing
part of the software. In this case, it is important to explain what is the process
flow associated with a ”shared” service, what are the interactions between the
new and the running parts of the software to let one understand how the software
is working. If only part of a service has to be developed in the new software, it
may also be interesting to document the activities related to the running part
of the service, to let one understand how the new part has to be developed and
how it will be related to the running one. For these kind of task, a dedicated
fragment is proposed: Processing fragment.

When software includes GUI: The screen shots elaborated through the Re-
quirement Analysis phase have to be refined through the Domain and Business
Object Analysis with regards to the object specification which is now more com-
plete. This is the purpose of the Screen shoot fragment. In the same way,
errors which have been used through the functionality specification have to be
summarized in a class diagram. It will ensure coherence and consistency in the
way errors will be managed by the software. This is the purpose of the Error
Management fragment.

When software includes database: Business objects requiring persistence
have to be distinguished: it is useful to handle the information required to sup-
port persistence in the forthcoming phases of A&D-Pr. Information about can-
didate key for instance have to be already given. This is the purpose of the
Persistence fragment.

When software is distributed: Distributed software is made of different sub-
systems communicating together and described through the Requirement Analy-
sis phase. At this stage of the process, it is important to refine the specification of
the information (messages, signals) exchanged by the different subsystems with
regards to the business objects which has been described in the current phase.
Therefore, a dedicated fragment, Coordination, is proposed to help dealing with
such a specification.

In Distributed software constraints among the related subsystems have to be
clearly established, as it has already been enlightened through the Requirement
Analysis phase. Constraint and error specification may be refined and better
described through hierarchies of classes. The Constraint-Management fragment
handles this particular aspect.



As it has already been highlighted when software includes GUI, errors have to
be dealt with in an homogeneous way, through the Error Management fragment.
Different Error Management fragments are provided for software including GUI
and distributed software because they deal with different error kinds.

4.3 System and Software Architecture

The fragments related to System € Software Architecture are presented in figure
6. They are detailed in the following.
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Interleaving| Layer Layer

Validation

Tests Investigation Step

Constraint Manageme@
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Fig. 6. The JECKO Framework - System & Software Architecture

Prime fragments: The Core part of the System and Software Architecture deals
with the decomposition of the software into logical components. The Logical
fragment helps through this task.

The components encapsulate the business object specified in the previous
phase and realize the requirements expressed through the first phase of the
process. Therefore, they have to be coherent with what have been specified
through the Requirement Analysis phase. The Requirement location fragments
helps in associating requirement specifications to components.

But before dealing with these two main tasks, it is also important to provide
a global view of the application to explain how it will be working. It is especially
meaningful if the software is part of a set of softwares collaborating together.
The Global View fragment gives indication to deal with such documentation.



Moreover, specification with regards to relationships with actors have to be
refined. Through the Actors fragment, it is explained how to better deal with this
aspect of the specification. One has, for instance, to define if the information is
provided by or to the actor or the format used to exchange information, because
they are constraints to be taken into account through the specification.

Then, at the end of the phase, it may also be helpful, as it was done through
the introduction step in the Global View fragment to show how the software will
be working and to explain it through the use of the different components. This
is the purpose of the Validation fragment.

Integration testing is handled through the Tests fragment.

When dealing with a running application, as it has been explained through
the previous phases of the process, it is important to specify precisely the re-
lationships among the running and the new parts of the software have to be
specified precisely. With regards to the architecture, the existent and new com-
ponents have to be distinguished and their relationships with the actors clearly
identified. This is the purpose of the interleaving fragments in the Core and
Refinement steps.

‘When software includes GUI as well as when software includes database,
components dealing with the business have to be separated from the components
related to the GUI and the components dealing with the database. GUI compo-
nents are isolated to allow to add or remove GUI without modifying the business.
Business rules are also isolated from the persistence, not to be dependent on per-
sistence means. The Layer fragments help in following this n-tiers architecture
decomposition.

When software is distributed, the physical software architecture has to
be specified in addition to the logical one presented in the prime fragments.
Dedicated fragments, named Physical and Physical Location, are proposed.
Additional information may be given with regards to the technical constraints
underlying the technical feasibility of the software (kind of relationship be-
tween the components, required features: secure connexion, ...). The Constraint
Management fragment helps in dealing with these aspects of the specification.

4.4 Component Specification
The fragments related to Component Specification are presented in figure 7.

Fragments are detailed in the following.

Prime fragments: A software includes various kinds of interfaces: public and
private ones, provided by actors or to them, constrained or not. Each of them has
to be specified with regards to specific constraints. It is therefore important to
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Fig. 7. The JECKO Framework - Component Specification

clarify the different kinds of interfaces the software has to deal with, in order to
specify each of them in the good way, taking into account the right constraints.

We distinguished interfaces provided by the actor we are collaborating with
from interfaces dealing with interactions among the different components our
software is made of, detailed through the Internal Services fragment. About
collaboration with the actors, we distinguish the actors from which we are de-
pendent and deal with these kind of specification in the Provider Interfaces
fragment. Actors to which we provide services are then studied through the
Exported Services fragment.

Then, the Checking fragment helps in apprehending the whole set of in-
terfaces specified through the current phase and to check it is complete and
coherent.

Then, through the refinement step it is possible to reorganize the interfaces
specified through the previous step trough merges, transfers or splits, using the
Redundancies fragment, to get an homogeneous interface specification for the
software.

And finally, as this phase of the A&D-Pr deals with a very precise point of
the specification (the definition of the interface) it may also be of interest to look
at the software from another point of view. Instead of looking at each compo-
nent and trying to describe its interfaces, one could look at the different services
provided by the software from the end-user point of view (i.e. the functional-
ities given in the Requirement Analysis phase) to ensure it is fully supported



through the chosen architecture. Such a view point is presented in the Business
Viewpoint fragment.

When dealing with a running application, in addition to the constraints
taken from the actors providing services to our software (specified through the
prime Provider Interfaces fragment) actors already collaborating with the run-
ning part of the software and for which our software is provider of information
have to be studied. This is done through the Client Interfaces fragment.
Then, services slightly modified have to be studied very carefully and one has to
decide where to implement the modification: in the running component, in a new
component or in a component dedicated to the modification. The Encapsulation
fragment deals with this kind of problem. This is particularly useful when dealing
with a legacy application.

Also when dealing with running components or dependent actors, it may be
interesting to look at the existing interfaces and try to check what is still used
and what is usefulness. This is the purpose of the Clean-up fragment.

When software includes GUI, as well as when software includes database
manipulation rules are associated with the information. Display format for GUI,
key unicity for databases are examples of manipulation rules associated with
the business but also with the underlying technology. In these specific case, one
has to decide where the manipulation rule has to be placed: in the GUI compo-
nent, in the database component or in the business component. The Locating
fragments deal with this aspect of the Component Specification phase.

4.5 Internal Design

The fragments related to Internal Design are presented in figure 8. Fragments
are detailed in the following.

Prime fragments: After decomposing the software into components and spec-
ifying the different interfaces provided and used by the different components,
the internal design aims at specifying more in detail the core of each component.
This is the purpose of the Realization fragment. It is completed by the Tests
fragment, in the Investigation step to handle the unit testing.

When dealing with a running application, only the components that will
be developed have to be specified. Therefore a Selection fragment is proposed
in the Introduction Step. Moreover, after the tasks associated with the Core step
have been processed, it is crucial to check that the software will be working
properly and will answer to the services described through the Requirement
Analysis. Of course, this has to be checked whatever is the software context. But
when dealing with a running application, it is much more difficult because parts
of it are already implemented and others are not. The Completeness fragment
helps through this work.
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When software includes GUI, it is made of GUI components and business
components. There exist dedicated technologies to deal with GUI, with facili-
ties to implement them. Therefore, some of the GUI components may not need
to be described as precisely as others and especially as the business compo-
nents. Therefore, for software including GUI, the Introduction step includes a
Selection fragment, and through the Core step, dedicated guidelines to deal
with the design of GUI components are given in the Specific Component frag-
ment.

For the same reasons, when software includes database similar fragments
are proposed: Selection and Specific Component. Moreover, dealing with a
relational (or object-relational) database implies to deduce a normalized data
schema from the class diagram elaborated through the previous phases of the
A&D-Pr. The Normalization fragment helps through this task.

5 Conclusion and Future Work

In this paper, we have presented JECKOQO, a flexible approach to analysis and
design. A&D-Ac are adapted with regards to software context, specified through
four predefined basic criteria: (i) dealing with a running software (ii) dealing
with a GUI (iii) dealing with a database (iv) dealing with a distributed software.
Thanks to this context, suitable fragments may be selected to better deal with
the specificity of the software being considered. Furthermore, the fragments are
sequentially organized into the JECKO framework. We distinguish prime frag-
ments from specific fragments. A prime fragment is used whatever the software
context might be, while specific fragment is associated with one of the four pre-
defined criteria. The main purpose of a fragment is to propose modeling rules
and guidelines to help through the A&D-Ac. The chosen fragments, ordered fol-
lowing the JECKO framework, constitute the route map built for the software.



Using this dedicated route map, the A&D-Ac are tailored to focus on the critical
aspects of the development in order to better handle its complexity.

In the future, we would like to improve our fragments by integrating users
feedback on our approach. Moreover, we would like to enrich the development
context. In addition to the software criteria, information related to the project
(i.e. time pressure, dependency with other projects) [10] may be taken into ac-
count.

And finally, we would like to enhance the JECKO framework by weighting the
fragments with regards to the designer expertise to provide end-users adapted
route maps. Depending on the person in charge of the A&D-Ac (junior or senior
analyst, business or technical one) the A&D-Pr may be slightly different.
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