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abstract :

A reuse based approach to construct software tool supporting a specific method built « on the
fly » is presented in this paper. Its originality is to apply a process view on the reusable
component which is either method chunk or software chunk. Our process view leads to
construct method and software tool by assembling chunks. Chunks which are either method or
software ones can be assembled in different ways depending on the situation of the project at
hand. One of these ways is called a method or a software path. Our aim is to support the
construction of a specific method path and its use in a CASE environment. The paper focuses
on (i) the description of a process centred approach for software tool development (i) its use
in the development of the tool « I'écritoire » and (iii) tport of software engineer through

a set of guidelines.
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1 Introduction

Reuse is nowadays a way of working which applies in many situations. Reuse was initially
introduced by the software engineering community[Krueger 92], [Meyer 91] [Booch 87] in
order to avoid repetitions in coding. As a technique, reuse was introduced in object oriented
programming languages through concepts such as class, class template and inheritance.

However, reuse has crossed the boundaries of programming and demonstrates its effectiveness
in most of the steps of the system development life cycle. In fact it is argued that the
effectiveness of reuse is increased in the early stages of the software development. Following
this line reuse is introduced in domain analysis [Priéto-Diaz 87a,b] [Priéto-Diaz 90] with the
purpose of capturing and storing domain knowledge in a domain knowledge base. Reuse of
this domain knowledge facilitates eliciting the requirements imposed to the system to be
developed.

Reuse based approaches have been recently introduced in the Information System Engineering
(ISE) community [IFIP 96] [Harmsen 94] [Plihon 98] to construct methods « on the fly » by
assembling method chunks stored in a method base. The aim in this case is to avoid the use of
a method which is inappropriate to the situation of the project at hand. Reuse is combined with
capitalisation of chunks of good practice and constitutes a means to benefit from past
experiences in a given project.



In the context of the CREWSroject, we have defined a collection of method chunks to
support elicitation of requirement engineering (RE) by coupling goal imadend scenario
authoring [Rolland 98a] [Rolland 98b]. These chunks can be assembled in different ways
depending on the situation of the RE project at hand. We will refer to one of this way as a
method path. The aim of the project is complementarily to support the construction of a
specific path and its use in a CASE environment. In order to fulfil this objective we developed

a process centred approach for software tool development which is the subject of this paper.
We associate to each method chunk a software chunk and by analogy with the notion of
method path we view the software tool as a path among software chunks. For each specific
situation, one of the predefined path can be reused or a new one can be constructed by
assembling the predefined software chunks. A software chunk is a module which is composed
of two parts : a body which codes the method guidelines and an interface which defines the
adaptation parameters. We shall see that its use requires two types of parameter : the method
related ones to ensure method chunks (MC) coupling and the technical ones to ensure the
interoperability of the tool with the technical environment in which it functions.

The notions of a method chunk and method path are presented in section 2 whereas the
corresponding notions of software chunk and software path are developed in section 3.
Section 4 presents the current implementation of « L'écritoire », the prototype implementing
the CREWS situated method. In section 5, we propose guidelines to help the software
engineer in implementing the software path. Finally, some conclusive remarks are made in
section 6.

2 The notions of method chunk and method path
2.1 Method chunk

A method chunis a reusable component embedding guidelines to achieve a specific intention
(or goal). As shown in figure 1, a method chunk has an interface and a body.

The chunk interface is a pair <situation, intention>. The situation is the part of the product
required as a pre-requisite for the fulflment of the intention. The intention is the goal to be
achieved in that particular situation. For example the following interface <situaioak(g)
intention=Elicit scenario using CREWS authoring guidelmexpresses the fact thaGaal is

a required product part for achieving the intention to eliciS@nario. The interface
<situation=Gcenario : s)intention=verify scenario by checking the vocabutagharacterises

a method chunk to guide tiwerification of a scenario by checking the vocabubatyich is
applicable in a situation wheresaenariohas been already elicited. As shown by these two
examples, the interface of a method chunk situates its context of application.

! This partly funded by the Basic Research Action CREWS (ESPRIT n°21.903). CREWS stands for
Cooperative Requirement Engineering With Scenarios.
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figure 1 : Overview of knowledge embedded into a method chunk.

The body chunk contains the guidelines to be applied when the chunk actually used. For
capturing a large range of guidelines, the body is either formal or informal. The former implies
to define guidelines as proposed by the Nature process formalism [Rolland 94] [Plihon 95].
Detailed examples of such a description can be found in [Rolland 96], [Rolland 98 c]. The
latter describes guidelines in natural language.

In addition to facilitate the selection of a chunk when constructing a situated path a method
chunk includes contextual information. These are expressed (see figure 1) by three types of
relationshipgrom/to, alternative and complementary

The from/to relationships indicates chunks which can be used before or after a given chunk.
For example, <situationSgcenario: ¥ intentionverify scenario by using linguistic
completion rules may be preceded by a chunk analysing the semantics of a scenario content.
The interface of the chunk is as follows :

< situation=Gcenario : ¥ intention=analyse scenario semantics with a linguistic case
grammabp. Therefore, &rom relationship is used to connect the first chuekify) to the
second oneapalysg¢ and ato relationship is used to related tharalyse» chunk to the
«verify » chunk.

The alternative and complementaryelationships allow to classify method chunks achieving

the same goal with different manners. For exampkijcit scenario in full prose, «elicit
scenario with template and «<elicit scenario by using CREWS authoring guidelinesre

three chunks with the same gowakife a scenarip but several manners to achieve the goal.

The first chunk supports a free text approach whereas the second constraints its user a
template text approach and the last one promotes an intermediate approach with authoring
guidelines.

A complementaryelationship is used between two chunks when their ways of achieving the
same goal are complementary. For exampleery scenario by checking the scenario
vocabulary», « verify scenario by using linguistic completion ruteand «erify scenario by
disambiguating anaphoric referencesare complementary manners to verifying a scenario.
These chunks can be used in the same method in order to achieve scenario verification.
Consequentlycomplementary wagelationships can be used between these three chunks.

2.2 Method path



A method path is based on the distinction between two types of method chunks : step chunk
and flow chunk (figure 2). The former helps in the satisfaction of an intention impacting the
product under development whereas the latter helps in selecting the next intention to make the
process proceed.

In this view, we consider a process as being intentional. The process performance is a route
between steps that we called the process flow. Steps achieve intentions and result in product
transformation whereas the flow represents the sequence of intentions that have been
considered [Si Said 97]. Our claim is that a method must support the engineer by providing
guidelines to both help fulfilling an intention and selecting the most appropriate intention to be
achieved in the next step.

method chunk e is a collection of. method Path

Pl

step chunk flow chunk

—» is-alink

figure 2 : Method path definition.

As illustrated in the previous examplestgp chunksupports the fuliment of an intention in a
specific situation. For example, <situatioGs@l : g), intention=elicit scenario using CREWS
authoring guidelines.

A flow chunkguides the progression in the process. The chunk <situaboersdrio : s /
state(s)=conceptualised)ntention=progress by goal discovery strategyis a flow chunk

which provides guidelines to select a way of progressing from a step where a scenario has been
conceptualised. The different ways for progressing proposed by a chunk all followed the same
strategy, namely a goal discovery strategy.

A method paths defined by a collection of step and flow chunks. For instance, the method
path associated to the intention « Author a scenario specification » is defined by the following
collection of chunks :

» step :<(Goal :g), elicit scenario by using CREWS authoring guidelines>,

e step :<(Scenario :s), analyse scenario semantic with a linguistic case grammar>,

e step: <(Scenario : s), verify scenario by checking terminology>,

e step: <(Scenario : s), verify scenario by using linguistic completion rules>,

e step: <(Scenario : s), verify scenario by disambiguating anaphoric references>,

e step: <(Scenario : s), conceptualise scenario>,

e flow : <(Scenario s / state(s)=elicited), progress by analysing its semantic>,

e flow : <(Scenario s / state(s)=elicited), progress by applying a verification strategy>,

e flow : (Scenario s / state(s)=elicited), progress by conceptualising it



3 The notions of Software chunk and Software path
3.1 Software chunk (SC)

A method chunk is implemented in a software chunk (see figure 3). A software chunk is reused
when a new method path has been conceived and required to be implemented in a tool
environment. In order to minimise the activity of reusing software chunk we propose to
package its code according to a predefined template presented in figure 3.

InputSerialization (situation) : procedure initializing OutputSerialization () : procedure transferring
the variables from the «Product> manager the variables to the «Product» manager method chunk

\ / |

implements

the function : start () |

execute (situation), ————
procedure invoking the performance _ _ software chunk
of the whole software chunk f is described by the

template
Input vari ables / \

Output variables

piece of cod@iming at supporting the
way of working & modelling of a method chunk

(*) grey elements arabstracielement which will have to be implemented

figure 3 :template of a software chunk.

The template has been designed in order to make the software code inter-operable with
different product managers. Indeed a software chunk manipulates product parts and it is
important to make its code as independent as possible of a particular product manager. This
independence shall ease the SC reuse in different repository managers and/or DBMS.

In order to fulfil this inter-operability goal, the template separates the body of the software
chunk from its input and output variables.

Input and Output variables correspond to the product parts which are used as inputs and
outputs of the chunk body. Complementarily, thputSerializationand OutputSerialization
procedures are required to map the product structure as managed by the product manager into
the variables format adapted to the SC body. MpaitSerializationprocedure allows to
initialise the input variables from the « product manager » wherea®utmutSerialization
procedure aims at transferring the output variables to the « product manager ». These two
procedures are abstract procedures which are not implemented in the software chunk but must
be developed when the chunk is reused.

The body of the software chunk is an abstract module as it is shown in figure 3. This abstract
module is defined as follows :
« the definition of variables which are local to the software chunk
» the signature and the code of the procedwecute (<situation>)The situation
given as input parameter is the situation of the related method chunk,



» the signature and the code of the funcistart() returning a boolean expressing if
the goal of the related method chunk is achieved or not,

» the signature of the abstract procedunputSerialization (<situation>) The
situation given as input parameter is the situation of the related method chunk,

 the signature of the abstract procedDregputSerialization().

Invocation of the functiomxecuteprovokes the SC execution. This includes the execution of

the InputSerializationprocedure, thestart function and theOutputSerializationprocedure

when the intention assigned to the method chunk has been achieved. The function start is used
to return a boolean value telling if the chunk has been completely executed and thus if the
intention has been achieved.

Figure 4 presents the example of the software chunk implementing the method chunk
« <(Scenario : sionceptualise scenarie.

‘— O
T Protuct manager ) €,

procedure execute (idRC : integer) SO0 )
{ InputSerialization (idRC) ({W’/- 60‘7//2 _

if start () then OutputSerialization( ad '3’/0/7

end if W 4
} . start ()

input ) | output
o variabled | conceptualize scenalibariables|
execute(situation - ,

RCId : integer, comment ‘identification number of a requirement chunk’
SemPatterns : text, comment ‘text containing the semantic patterns of the scgnario’

RCId : integer, comment ‘identification number of a requirement chunk’

SemPatterns : text, comment ‘text containing the completed semantic patterns of the scenario’
structuredText : text, comment ‘structured text of the scenario’

actionSet : action[], comment ‘set of actions described by an identification number and a type (flow or atdmic)
FlowSet : flow[], comment ‘definition of each flow of action mentioned in the scenario
AtomicSet : aatomic[], comment ‘definition of each atomic mentioned in the scenario

figure 4 : Software chunk associated to the method chunk « conceptualise scenario ».
3.2 Software path

A software path implements a method path. Therefore it is composed of a collection of

software flow chunks and software step chunks. The former define possible orderings of the

latter. A software path is realised by including in every step chunk the invocation of the flow

chunk which corresponds to the possible way of progressing from this step.

In order to guide the software engineer in the realisation of the path, we propose the template
resented in figure 5.

/ \ Gterface : \
int_erface o . o software chunk abstract methods o
input variables : <definition> GoToNext(<situation>)
output variables : <definition> GoToPrevious (<situation>)
abstract methods : \ body :
InputSedlization (<situation>) methods:
OutputSerializati() implemented methods :
body : step software chunk| execute (<situation>) {...}
variables : <definition> abstract methods :
methods: GoToNext ( <situation>)
impll;amtlanted meﬂ(1)o{ds}: \ GoToPrevious (<situatic9
oolean start () {... . .
execute (<situation>) {...} > is-a link
abstract methods :
InputSerializatn( <situation>)
k OutputSerialization ()




figure 5 : Definition of a step software chunk.

The template shows that we propose to overloadxbeutdunction of every step chunk.

This corresponds to two abstract proceduge3oNext) and goToPreviou§. These two
procedures will have to be implemented by the software engineergdfeNextprocedure

invokes the flow chunk supporting the selection of the next step intention whereas the
goToPreviougprocedure permits backtracking to the previous step. The former corresponds to
the normal process proceeding. The latter occurs when the performance of the step chunk has
been aborted. These two procedures are abstract because the step software chunk must be
independent of what it is performed before or after it. Their implementations are made when
the software chunk has to be customised according to the software path it is reused.

We are going to illustrate the use of this component-based approach for designing the software
tool named « I'écritoire ».

4 lllustration of one CREWS method path in « L’écritoire » software tool

Figure 6 visualises one of the CREWS method paths which is implemented in the software
prototype called « I'écritoire ».

The path is composed of twelve step chunks and three flow chunks. For sake of readability, we
grouped in figure 6 step chunks corresponding to different ways of fulfiling a single intention.
Thus, the path is composed of, sort to speak, 6 macro steps (in shadowed boxes). There is a
predefined flow from theelicit scenario to conceptualise scenarigdhrough analysis &
verification of scenariasWhen the application engineer has initiated the process by choosing
the elicit scenario intention, he will be guided through the predefined flow. Of course at any
moment, he can decide to not follow the on-going flow. On the contrary the stesstauct

the glossaryand the various ways telicit goal are not integrated in a predefined flow. This
means that at any moment the application engineer using I'écritoire may decide to select any of
these two intentions.

s1 : Elicit scenario by using style guidelines i1 [ 12 : Construct glossary ]
s2 : Elicit scenario by using content guidelines
s3 : Elicit scenario by consulting glossary
f1 [ s4 : Analyse scenario semantic }
/’ with a linguistic case grammar
s5 : Verify scenario by checking the terminolgy f2
s6 : Verify scenario by using liguistic completion rules
s7 : Verify scenario by disambiguating anaphoric refere
s9 : Elicit goal by using compositon rules
s10 : Elicit goal by using refinement rules

ff_s s11: Elicit goal by alternatives rules

[38 : Conceptualize scenar]o

f1 : <(scenario : s/ state(s)=elicited), progress by analysing its semantic>
f2 : <(scenario : s/ state(s)=analysed), progress by applying a verification strategy>
f3 : <(scenario : s/ state(s)=analysed), progress by conceptualising the scenario>

figure 6 : Example of method paths implemented in L’écritoire.




The programming environment we have chosen to explore the framework and to implement
I'écritoire is Visual Basic. Every software component was designed and implemented using this
programming language.

The product manager we have selected is Access DBMS because of its intefitypeitib
Visual Basic. The product handled by the method path shown in figure 6 is described by the
following set of schema relations :

Verb (hame) represents the relation storing the verbs of the glossary,

Object fiame) : caresponds to the objects list of the glossary,

Actor(name) : ighe actors list of the glossary,

RC (sid, RcName, goal, manner, type, LNText, semanticPatterns, state) :allows to
store information about a requirement chunk,

Action (sid, actid, actionType) : permits to represent the list of actions in a scenario
content of a requirement chunk,

Flow (sid, actid, flowType, flowcondition, actionl, action2) : explains all the flows
of actions mentioned in a scenario content of a requirement chunk,

Atomic (sid, actid, verb, from, to, parameter, text) : provides the list of atomic
actions found in a scenario content of a requirement chunk with their definition.

The software chunks of this software path have been adapted to this product manager. It
means thatinputSerializationand OutputSerializationprocedures of each software chunk
have been implemented in order to get (resp. to transfer) product parts from (resp. to) the
product manager. It implies the implementation of tBeToNext and GoToPrevious
procedures of each step chunk. Figurdlustrates this adaptation of the software chunk
related to s8donceptualise scenanoThe input and output variables used in these procedures
are mentioned in shadow style.

conceptualize scenafio

|

m)r_ivate Sub InputSerialization ( idCur As integer) \ mate Sub OutputSerialization () flow.AddNew \
Dim analyse, analysel As Recordset Dim analyse, analysel, atomic, action, flow As Recordset  flow. Fields("sid")=RCId
g:m rn;iﬁbA:SSEiia::gbase Dim mydb As Database flow. Fileds("actid")=flowSet(i, 0)
Dim rech As String flow.Fileds("flowType")=flowSet(i, 1,
Set mydb = Worksgces(0).OpenDatabase(tFiuct.MDB") Set mydb = Workspces(0).OpenDatabase(tBuct. MDB") ﬂow.FiIedsg"ﬂowc)t/;%dilior?‘)j(e):n(/éei(i, 2)
Set analyse = mydb.OpenRecordset("RC", dbOpenTable) Set analyse = mydb.OpenRecordset('RC", dbOpenTable)  flow.Fileds("action1")=lowSet(i, 3)
rech = "select * from RC where [sid] = " & idCur rech = "select * from RC where [sid] = " RCId flow. Fileds("action2")-flowSet(i, 4)
Set analysej._ = mydb.OpenRecordset(rech) Set analyse1 = mydb.OpenRecordset(rech) flow.Update
analysel Edit ) ) analysel.Edit next i
SemPatterns=analysel.Fields("semanticPatterns") analysel.Fields("semanticPatternSgmPatterns Set atomic= mydb.OpenRecordset(*Atomic", dbOpenTable)
analysel.Close analysel.Update for i =0 to nbAtomic -1
mydb.Close analysel.Close atomic.AddNew
End Sub Set action= mydb.OpenRecordset("Action”, dbOpenTable)  atomic.Fields("sid")=RCId
\ j for i =0 to nbAct -1 atomic.Fileds("actid")atomicSet(i, 0)
action.AddNew atomic.Fileds("verb")atomicSet(i, 1)
action.Fields("sid")RCIld atomic.Fileds("from")=atomicSet(i, 2)
action.Fileds("actid")actionSet(i, 0) atomic.Fileds("to")=atomicSet(i, 3)
action.Fileds("actionType")actionSet(i, 1) atomic.Fileds("parameter”)atomicSet(i, 4)
action.Update atomic.Fileds("text")atomicSet(i, 5)
nexti atomic.Update
action.close nexti
Set flow= mydb.OpenRecordset("Flow", dbOpenTable)  mydb.Close

Q:O to nbFlow -1 End Sub j

Figure 7 : lllustration of the technical adaptation of tl®rceptualise scenariechunk.

In addition each step chunk of this software path has been connected to the flow chunk helping
to progress from it or to backtrack to its previous step. The adaptation of the step chunk to the
method path is illustrated in figure 8 by showing the code oGitiEoPreviousandGoToNext



procedures. The flow chunks invoked are mentioned in a shadow style. As a reminder, we give
the code of thexecutegrocedure which is similar to all the steps.

public Sub execute (idRC As intege
InputSerialization (idRC)
if start () then OutputSerialization()
GotoNext ()
else GoToPrevious ()
End If
EndSub

verify & analysis scenario

private Sub GoToPrevious()

private Sub GoToNext() /I RCId is the local variable of the chun
f3.execute (RCld) // containing the RC identification
End Sub /I number

fl.execute (RCId)

End Sub

Figure 9, 10 and 11 illustrate three steps nameblitit, to analyse and to conceptualise a
scenario In figure 9, the three ways of eliciting a scenario implemented in s1,s2 and s3 by the
corresponding button. The figure shows an excerpt of a textual scenario produced by the
application engineer using the style guidelines. When the application engineer pushes the OK
button, the f1 flow chunk is executed and the window presented in figure 9 is displayed.

& L'ECRITOIRE [_[5]x]

Constiuc Glossary  Elict Seenaiio Elicit Goal  Help M Exit

M Elicit

Chunk MName l_wnhdlam Chunk Type. [Interaction

Goak IWllhdraw cash from the ATM B

Manner: [in 3 nomal way

‘ Conzult Glossany | Cortents Guidelines | Style Guidelines |‘

"F'hrasel_lr\del Check |

Scenaiin Description

The user inserts his card in the AT -
The ATM checks the card walidity.

IF the card is vaiid  prompt for cade is given. the user inputs the cods in
the ATH.
The ATH checks the code validity
If it is valid, the ATM displaps @ prompt for amaunt to the wser.
The user enters an amaunt in the ATH.
Mo Smourt validity
the ATH sijects the card (o the ser and then the
o the user.

|

Cancel Check Speling |

figure 9 : Theelicit scenariochunk.

The scenario elicited in the previous step appears in the upper text field of the window. In
order to perform the s4 chunk, the application engineer has to pushed the button « linguistic
check ». This trigger the analysis performed using a linguistic case grammar. The result
appears in the two text fields as shown in figure 10.They correspond to (a) the instantiated
case patterns and (b) the errors detected by the semantic analysis. By pressing the OK button,
the verify scenario step is suggested by the f2 flow chunk. Let assume that the verification has
been performed and that following f3 flow chunk theowceptualise> step is triggered as

presented in figure 11.



& L'ECRITOIRE [_[51x]

M Analysis % Verification

De ~Scenaria
[The user insets his card in the ATM user
The ATM checs the cord valdiy inetts
IF the card is vald a prompt for code is given, the user inpuls the code i the ATH card
The ATM checks the code vaidiy atm
IF i is valid, the: ATM displaps 2 promp for amaunt to the user checks
The wser enters an amort in the &
The ATH checks the amount validty.
IF the amount s vaid. the ATH ejects the card ta the user and then the ATM propases a receipt to

the uss. =

communication [ insert] [ agent : the user ; object : his card - source : the user ; destination the
|ATM 1 1 action [ check ][ agent : the ATM _ obiect : the card validity ] | constraint [ condition : the
card ic valid ; constrained : sequence [ before : communication ( give 1| agent: ? ; obiect : a prompt
ssource: 7 destination: 7 ] ; aiter: communication [ input ][ agent : the user ; obigct : the code

| source : the user ; destination - the ATH 11 |

action [ check [ agent : the ATM | abject ; the cade validity | 1 constraint [ condiion  itis valid ;
constiained ; communication ( display ) [ agent : the ATH ; obijeet : aprompt ; source : the ATM

Hew Teims

Enors Lis
commurication [ insert ) [agent - the user  object: his card : source : the user : destination  the |4
ATM

Contains the Ambiguous Reference his *Plasse Replace is By a Tem of The Glossary

communication [ give ][ agent : 7 : cbisct : a prompt : source : 7 destination - ? | -
Coriains the Arbg.ous Relerence to gerl 7 Please Replsce ? By Temal The o

Linguistic: Check. BT Scanaa Vocabuiag| ~ Swnonums | Generote Paltems | fnnwts!nssawl Cancel

Figure 10 : thenalysisstep chunk.
A shown in figure 11 the conceptualisation step generates a formalised scenario description
presented in an indented format. This is achieved by pushing the « map » button. This
formalisation uses the semantic patterns instances generated in the previous step.

& L'ECRITOIRE [-[=51x]
Constiuct Glossay  Elicit Seenaro Eich Goal  Helphe Exit

M Conceplualize

Semantic
E|
communication [ insert ) [ agent : the user : obiect : a card ; source : the user
- destination: the ATM ] 1 action ( check ) [ agent: the AT  bject : the
card validty | | constraint [ condition : the card is walid ; constrained
sequence [ before : communication ( give ] [ agent : the &TM - obiect : 3 =l

Structured T

I the user inserts a card in the ATM

2. the ATH checks the card vaidiy

3 the cardis valid
Then
4. a prompt for code is given by the ATM fo the user
. the user inputs the code in the ATM
6. o prompt for code is given by the ATM fo the user
711 the cade s valid

8. the ATM displaps a prompt for amount to the user
9. the Lser enters an amount in the ATH
10, the ATM checks the amount validity

11. the ATM proposes a receipt to the user &
>

v |

Figure 11 : theonceptualisehunk.
Pushing the OK button of the window shown in figure 11 ends the predefined flow initiated by
elicit scenario. Thus, the tool presents the main menu which has shown in figure 12 comprises
the three top level intentions of the path namely elicit scenario, construct glossary and elicit
goal.

& L'ECRITOIRE [_[5]x]

Constuet Glossay Eliit Scenario Elic Goal Helpble Exit

M Glossary Construction

- Project
Verbs: Objects:

check = amount
delivers

eiects user

enters

et

given
inpute transaction

inserts =l

Add A Verb Add An Agent Add An Object

“ocabulary Check
Save New Glossa

iR Démarrer| | E)Poste de tiavail | 2 DUTIL - bicros.. | (£) Sans tive -Bloc...| & Paint Shop Pro_[¥3 LECRITOIRE

[Z@IHV e
Figure 12 : The main menu of « L’écritoire ».




The development of the software tool « I'écritoire » has followed a specific process that we
describe in next section. These guidelines help software developers to use our reuse centric
approach to build a software tool.

5 Guidelines supporting a software path definition from a method path

The purpose of this section is to help the method engineer to build his software path from a
method path definition. As a reminder, a method path is a collection of method chunks which

are either steps or flow chunks. Therefore, the software path of a given method path is built by
selecting the software chunks implementing the method chunks belonging to this method

chunk.

The purpose of the software tool development is to reuse the software chunk associated to
each method chunk used in this road map. The reuse of software chunk requires their
adaptation to the environment in which they must be invoked. Therefore, guidelines are

provided to support the method engineer in his task.

<situation{¥MethodPath : m)intention= develop the CASE tool supporting m> can be viewed
as a "design by reuse" process composed of 8 steps :

step 1 : <situation=lethodPath : 1)y intention=select product management policy > :

* The development of the product management policy leads to (i) define the product, (ii)
select the product manager. This could be repository-oriented, database-oriented or file-
oriented, and finally (iii) implement the product schema into the selected manager.

step 2: <situation=( MethodPath : m ProductManager: p, SoftwarePath:),s
intention=optimise the steps implementation>

» group step chunks specified into the method path having « complementary or alternative»
relationships (see figure 6 for « I'écritoire »).
» adapt software path to this grouping.

step 3 : <situation=( MethodPath : m ProductManager: p, SoftwarePath: )}
intention=optimise the flows implementation>

» group flow chunks specified into the method path if it is necessary.

step 4 : <situation=( MethodPath : m ProductManager: p, SoftwarePath: )}
intention=implement thelnputSerialization & OutputSerialization procedures for each
software chunk mentioned in s>

* Implement thdnputSerializationand theOutputSerializatiorprocedures of each software
chunk mentioned in s.

» The InputSerialization procedure must take into account the decision taken in step 1. The
input parameter of this function is the situation on which the chunk should be applied. The
extracted information is stored locally into input variables of the chunk.



» The OuputSerialization procedure transfer created or updated information (stored in output
variables) to the product manager.

step 5: <situation=( MethodPath : m ProductManager: p, SoftwarePath: )
intention=implement the GoToNext and GoToPrevious procedures for each step software
chunk mentioned in s >

step 6 : < situation=SpoftwarePath : s / for each i in s, state (i)=implemeptautention=
Verify the vivacity of the software chunks>

» For each flow chunk or step chunk not invoked by at least one step chunk (resp. one flow
chunk), we determine if it is a mistake or if it is a head of a path which will be invoked by
the application engineer. If it is the case, this flow chunk (resp. a step chunk) becomes a
menu option in the CASE tool.

step 7 : < situation=SoftwarePath : $for each i in s, state (i)=verifigdintention= construct

the Main Window of the CASE tool>

» Each root of a path which is either a flow or a step chunk becomes a menu option. Because
this chunk has a situation as input, a dialogue box should be implemented to support the
application engineer in the selection of the situation on which he wants to apply this chunk.
Therefore, GUI event handler of this dialogue box must invokexéeuteprocedure of the
chunk with the corresponding situation.

step 8 : < situation=SpftwareApplication : g intention= optimise the code>

* Avoid to execute a procedure or a function without code or with only one instruction.

» If the situation transferred from one step to another is always the same, avoid to initialise
the following step from the product manager but from variables shared between these two
steps.

6 Conclusion

The paper has presented a component-based approach for developing software tool supporting
a method built « on the fly ». The main characteristic of this approach is to be a reuse-centric
approach for constructing the method and its software tool. It means that the method as well
as the software tool are constructed by assembling method chunks (resp. software chunks).
The originality of this component-based approach is to propose a process centred framework
which considers process as being intentional. And the process performance in this view is a
route between steps that we called the process flow. Steps achieve intentions and result in
product transformation whereas the flow represents the sequence of intentions that have been
considered. This novelty approach is applied in the both domains method engineering and
software engineering. The former aims at building methods « on the fly » whereas the latter
leads to build a software tool by reusing, assembling and adapting software chunks.

This approach has been experimented in the CREWS project by developing one of the
CREWS method paths in the software tool « I'écritoire ». The experimentation has led that the
process centred approach can be generalised to built faster software tool of a specific method
path. But it also shown that Visual Basic is not the best programming environment for
supporting the definition of abstract modules, their adaptation and their reusell ¥¥étvio



a more appropriate programming environment such as Jesaude it manages abstract
classes, classes, inheritance and its portability is a strong criteria to take into account.

In addition, a design for reuse will be also defined in ordeuppart method engineer as well
as software engineer in the method base improvement.
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