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Abstract

Situatedness of development processes is a key issioth the software engineering
and the method engineering communities, as thewe strong felt need for process
prescriptions to be adapted to the situation atdhdie assumption of the process
modelling approach presented in this paper isghatess prescriptions shall be selected
according to the actual situation at hand i.e. dynally in the course of the process.
The paper focuses on a multi-model view of proaesslelling which supports this
dynamicity. The approach builds on the notion daleelled graph of intentions and
strategies called map as well as its associatggiidelines The map is a navigational
structure which supports the dynamic selectiorhefihtention to be achieved next and
the appropriate strategy to achieve it whereasafjuiels help in the operationalization of
the selected intention. The paper presents theandpguidelines and exemplifies the
approach with the CREWS-L'Ecritoiteethod for requirements engineering.

| Introduction

Process engineering is considered today as a &eg sy both the software engineering
and information systems engineering communities.ceRe interest in process
engineering is part of the shift of focus from fireduct to the process view of systems
development. The belief of the software engineedammunity is that as a result of
improved development processes [Dow93], [Arm93] aiat94]. there shall be both,
improved productivity of the software systems indpsnd improved systems quality,
The focus has been to increase the level of fotynaliprocess models in order to make
possible their enactment in Process Centred Sdadtvizarvironments [Fin94]. As a

“This work is partly funded by the Basic Researctigh CREWS (ESPRIT N° 21.903). CREWS stands
for Cooperative Requirements Engineering With Sdema



consequence a large number of process models tesme developed that Dowson
[Dow93] classifies asctivity-orientedmodels,product-orientedmodels andlecision-
orientedmodels.

The software process modelling community realisedteqearly that even though
process models were prescriptive, in actual praatiepartures from the prescription
occurred [Hid94], [Rus95], [Wij90], [Aae92] and [¥i82]. Therefore, a concerted effort
was put in to allow process models to respond ésdihdepartures. One approach was to
assume prescriptive models and then, modify theatt@mmodate real processes. This
modification could be achieved in two ways. Filsé textent of deviations from the
prescription that could be allowed was modelledasstraints [Cug95, Cug96, Cug98].
Any actual deviation that satisfied the constraiwas therefore manageable and the
process enactment mechanism could handle it. Thysoivhandling deviations took the
prescriptive approach to its logical conclusiohprescribed the deviations allowed in a
prescription. The second way of handling deviatien® allow changes to be made in
the prescription as and when they are needed [Do®&96, Jac92, Fin94, Ban93,
Bel94]. Thus, a dynamic change of the basic prpsori is allowed.

In recent years, the information systems commulmity concentrated on the need for
adapting and extending existing methods to meetcthenging needs of practice.
Method engineering [Wel92], [Har94] representsdffert to improve the usefulness of
systems development methods by creating an adaptitamework whereby methods
are created to match specific organisational sdoat This improvement has been
attempted at two levels. At a global level, it dealith determining the project
contingency factors [Slooten], [Euromethod] thalphi@ selecting the right method to
be used whereas at a more fine-grained level isde#h on-the-fly construction of the
process prescription fitting the situation at hand

The latter was carried out in the contextual m¢@#a97, Rol95, Poh96, Bub94]. Here
the attempt was to relax the prescription giverabgyrocess model. Thus, the process
model did not always specify what must done but contained some specification of
what canbe done. The process model therefore, contaimeardoer of alternative ways
of doing a task and a selection of the particulseriaative was done dynamically,
depending upon the situation in which the produas found. However, the contextual
model could consist of both alternatives as wellpasscriptions. Whenever such
alternatives were available, the net effect was th@ process model could be
dynamically built, even as the process was beingopeed. The major difference
between the software engineering approaches andcahtextual approach is that



whereas handling departures from prescriptionsisxaeption handling activity in the
former, selection from alternatives in the latterthe normal activity envisaged in the
process model itself and supported by a dynamiecgeh mechanism. Thus, support
for real processes is provided in a more naturgl wa

In this paper, we propose to relax the prescriptiba process model even further. Our
proposal is based on the experience with the caméxodel that we gained working
with four groups of postgraduate students. The mxmat consists of using the six
methods described with the contextual model in9@lito develop application case
studies within the process centred environment MBRTSiS96]. Our experience was
that a key discriminant factor in real processethés product situation. This situation
has a strong bearing in selecting the task betstdsto handle it and also the strategy to
be adopted in carrying out this task. For examplensider a process for doing
requirements engineering using goal-scenario cogphssume that a goal G has been
elicited. Now, it is possible to either exploreeaftative goals of G or to write a scenario
for it. Thus, the process model must reflect thisice and the requirements engineer
would dynamically choose between one of these rdteres. It can be seen that G
provides a basis for a discriminant choice in whak is to be done next. Now, consider
that a fully developed scenario has been writtenaoal goals are to be determined by
scenario analysis. That is, the next task to bedeknown. However, it is possible to
discover goals that are exceptions or obstacle§ tor sub-goals of G using the
alternative or the composition discovery strategfggain, these strategies for eliciting
goals need to be reflected in the process modtiaahe right one can be dynamically
chosen depending on the nature of the scenarios, Ttihe product situation also
provides a basis for a discriminant choice in wkahtegy is to be adopted in
performing a task. Evidently, a process model ta@tures all alternatives of tasks and
strategies is needed to support processes. Suchdal meeds to be backed up by a
dynamic selection mechanism of tasks and stratedgieshe paper we propose to
represent task and strategies alternatives asetiddldirected graph calledraap and
provide support in alternative selection througfdglines.

It can be seen that the salient features of ourcagp are

i) explicit recognition of the role ddftrategiesn process modelling,

i) a non-prescriptivemodel of strategies and tasks containing alteresationly from
which real processes can be built,

iii) dynamic process constructiagthe rule rather than an exception.



As indicated above, the non-prescriptive model igalselled directed graph called a
map The map uses two fundamental notions, a proaasntion orintention for
brevity, andstrategy An intention captures in it the notion of a talsit the application
engineer intends to perform whereas the strategigeisnanner in which the intention
can be achieved. Theodesof the map are intentions whereas #ugesare labelled
with strategies. The directed nature of the mapmtities which intention can be done
after a given one. The only way in which a process be built is dynamically, through
the use of guidelines for selection among alteveati Only after the task and the
strategy have been decided is there a need fodelme to achieve the task.

There are three guidelines associated with the:map

- intention selection guidelindsr determining all succeeding intentions of aegivone,

- strategy selection guidelinégr determining the strategies from which oneciested,

- intention achievement guidelinésr defining the way in which an intention can be
achieved. Thereafter, the enactment mechanismviskéd to actually carry out the
tasks.

We view a map as containing a panel of processppti®ns from which, by dynamic
selection, the particular one that is best suibetthé product situations as they emerge is
selected. In this sense, the map isnalti-model with dynamic process modelling
capability.

The layout of the paper is as follows. In the nga¢tion the notion of the map as a
labelled directed graph is presented and the mmdtitel capability of the map is
highlighted. In section lll, the different kinds gfuidelines and their structure are
considered. The manner in which guidelines relatihné map is articulated. Section IV
contains the representation of the CREWS-L'Ecr&oitethod as a map of guidelines.
This serves as an example to illustrate how the arap guidelines can be used to
represent real methods. Section V deals with thia+mecess i.e. the process to develop
and enact application processes. The use of thea-pnetess to develop the
requirements specification of a recycling machspresented in section VI. Section VI
is the concluding section.

Il The Map

A map is gprocess modelhich is associated with@oduct modehs shown in Figure
1 to form a method. Figure 1 describes our methed wsing an E/R like notation. A
box represents an Entity Type (ET), the labelled liepresents a Relationship Type



(RT) and the embedded box refers to an objecti&d Multiplicities are denoted with
couples of minimum and maximum cardinality values.
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Figure 1: Map and Product model

A map is a process model in which a non-determmistdering of intentions and
strategies has been included. It is a labelleccticegraph with intentions as nodes and
strategies as edges between intentions. The directire of the graph shows which
intentions can follow which one. Figure 2 descritfesmap meta-model using the same
E/R like notation as above. As shown in the figuaemap consists of a number of
sectionseach of which is a tripletl¥,;,S%>. There are two distinct intentions called
Start and Stoprespectively that represent the intentions tot stavigating in the map
and to stop doing so. Thus, it can be seen that e a number of paths in the graph
from Startto Stop

! Intention are in italicsl{, 1))
Z Strategies are in “ arial )
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Section 1.1

Figure 2: The map meta-model

We assume development processes to be intentiented. At any moment, the
application engineer has artention a goal in mind that he/she wants to fulfil. Tkea
this characteristic into account the map identities set of intentions that have to be
achieved in order to solve the problem at hand.

Let | be this set.

An intention is a goal, an objective that the aggiion engineer has in mind at a given
point of time. An intention statement expressedatural language usually starts with a
verband may comprise sevefarameterswhere each parameter plays a different role
with respect to the verb. The key parameter igdhget of the verb; for example in the
examples belowscenarioandGoal are the targets of the ver8snceptualizendElicit
respectively.

(a) Conceptualizgern aScenaritpject

(b) EI|C|t verb a G0a| result

As shown in the examples above, there are two tgpeargets,Objectsand Results
Both refer to product parts i.e. elements of thedpct model, which are either objects
or subjects of the process intention. ®bjectis supposed to exist before the goal is
achieved. For example in the goal statement (a)allgeetScenariois an object because

it exists even befor€onceptualizeis achieved. In contrast, a Result results of the
achievement of the intention. For example in thal gtatement (b), &oal is the result

of the achievement of the intenti@licit. We shall introduce other parameters of the
verb in an intention statement as needed in therpdor more details see [Pra97,
Rol98b].



A strategyis an approach, a manner to achieve an intenfiba.strategy, as part of the
triplet <;,1;,S;> characterizes the flow froin tol; and the way; can be achieved.

Let S be the set of strategies identified in the npa

It can be seen that the map can represent in ithallmeaningful interconnections
between process intentions and strategies. Forntymap is a subset of the Cartesian
product:

MapDl | x| x S

The specific manner in which an intention can beeaed is captured in a section of the
map whereas the various sections having the saewtionl; as a source arigas target
show the different strategies that can be adogie@dhievingl; when coming fromi;.
Similarly, there can be different sections havings source ant, ljz, ..., as targets.
These show the different intentions that can béeael after the achievementlof

Let there be two map sections, MS1 and MS2. MS1M8@& are connected in the map
provided the target intention of MS1 is the sourdention of MS2. For example, the
sections ,1;,S;> and <l;,Sx> are interconnected in the map because the target
intention|; of the latter is also the source intention of finener. Thus]; is reachable
from I through the intermediate intentibn

As an example consider Figure 3 which containss&igtions MSO to MS5 having
connections &, |; andly.

As shown in the figure, there might be several 8dvoml; to l;, each corresponding to
a specific strategy (for examples MS1 and MS2 guFeé 3). In this sense the map offers
multi-thread flows There might also be several strategies from miffeintentions to
reach an intentiot; (for examples MS3 and MS4 in Figure 3). In thisssethe map
offers multi-flow pathsto achieve an intention. Finally, the map canudel reflexive
flows (see MS3 in Figure 3).



Sstart k

MSO: Start, d, Sstart k

MS1: |, 1;,Sj1
MS2: |, 1;,Sp
MS3: I, 1i,Si
MS4: I, |, S

MS5: |, Stop, $stop

Figure 3: Examples of map sections

A map is anavigational structuren the sense that it allows the application engjirte
determine a path fron$tart intention to Stop intention. The map contains a finite
number of paths, each of them prescribing a wagieieelop the product i.e. each of
them is a process model. Therefore the map muéti-model It embodies several
process models, providing a multi-model view fordalling a class of processes. None
of the finite set of models included in the mapasommended "a priori”. Instead the
approach suggests a dynamic construction of thebpath by navigating in the map. In
this sense the approach is sensitive to the spesitiations as they arise in the process.
The next intention and strategy to achieve it atected dynamically by the application
engineer among the several possible ones offerédeosnap. Furthermore the approach
is meant to allow the dynamic adjunction of a pgatthe map i.e adding a new strategy
or a new section in the actual course of the psoces

In such a case guidelines that make availablehallces open to handle a given situation
are of great convenience. The map is associateddo guidelines. These are presented
in the next section.

1l Guidelines

A guideline is defined [LPR95] as ‘a set of indioats on how to proceed to achieve an
objective or perform an activity’. For us, a guidel embodiesnethod knowledg&
guide the application engineer in achieving anntit® in a given situation. In this
section we first consider the different kinds ofdglines and their relationships to the
map. Thereafter the structure of the guidelinesaasprising asignatureand abodyis
considered and the relationship between the guielesignature and the kind of
guideline is brought out.



I11.1 Kinds of Guidelines

As shown in Figure 4, we associate the map witldgjines, namely onéntention
Achievement Guidelingder section k,l;, Sj>, one‘Intention Selection Guidelingder
nodel;, except forStopand onéStrategy Selection Guidelinger node pair kl;>.We
will refer to them as IAG, ISG and SSG respectively

| star | | stor |

SM Intentior |

target
11 1.1

—= [ | 1.1
= 1.1 . Strateq
is associated 1 ' Node pai
|

11 Section

composed ¢

11

. . i . .
is associated is associated 1

11 1,1 11

Intention Strategy Intention
Selection HEE}— Selection —=}— Achievement
Guidelin( select: Guide”nf select Guidelin(

=1
select

Figure 4: The map guideline relationships

An intention driven process is an iterative proctted repeatedly resolves two issues,
namely, (1) how to fulfil the intention he/she read and (2) how to select the right
section to progress. IAGs support the former whet8Gs and SSGs help in the latter.
More precisely:

(1) There exists amtention Achievement Guideline (IA@y every triplet 4,1;,S;>. It
aims at supporting the application engineer in #wohievement of intention
according to the strateg;.

For a section 4,,1;,S;j>, there is an IAG.

An IAG provides an operational means to fulfil inéention. This means that an IAG
implies the transformation of the product under elepment. Whereas the map



identifies strategies to reach intentions, IAGs awmncerned with thdactics to
implement these strategies. There might be sevecddics offered by an IAG. This
means that an IAG may contain alternative operatiomays to fulfil the intention.
Besides it might be necessary to proceed in a numbsteps to reach the ultimate
effect of an IAG, that is to perform some action the product under development.
Consequently an IAG may include the decompositibthe initial intention into sub-
intentions which themselves may be decomposedntiéintions executable through
actions on the product are reached. ThereforeA@nhay be seen as a goal tree which
helps in performing the operationalization of amemion | through sub-intentions
connected by alternative and decomposition relaliges into actions on the product.

(2) Given two Intentions;, I; and a set of possible strateg®s, Sip, ..Sijn applicable to
lj, the role of theStrategy Selection Guideline (SS&)o guide the selection of an
Sij thereby leading to the selection of the correspanthG.

For a node pair 4;,1;>, there is an SSG.

An SSG, first determines all the strategies thatlwa used to achievgfrom I;. It does
this by the operation SOB{rategy Operatqrdefined as follows:

SOP:Ix| 5 {S|<II,S>is a section}
For example in the map of Figure 3
SOP (;,l;)) ={Sij1,Sij2}

The set of strategies is presented by SSG to thiicapon engineer who picks the one
most appropriate to the situation at hand. Thuss#ttion &,1;,Sj>is selected. Since a
unique Intention Achievement Guideline is assodatath each section, the SSG
determines this. The enactment mechanism thenrpesflp according to the selected
strategy in the task organization specified bylthention Achievement Guideline.

(3) Given an intentiorl;, anIntention Selection GuidelindSG), identifies the set of
intentions {;} that can be achieved in the next step and sethetsorresponding set
of either IAGs or SSGs. The former is valid wheerthis only one section betwelgn
andlj whereas the latter occurs when there are severtbss betweeh andl;.

For an intention |;, there is an ISG.

10



An ISG, first determines all the intentions that ¢& done after a given one. It does this
through the operation I0ORMtention Operatoydefined as follows:

IOP: 1 - {I| <l,I,S>is a section}

That is, IOP determines the set of intentions wlacdh the target intentions of sections
having the same source intention.

For example, in the map of Figure 3:
IOP () ={1;, Ii}

The application engineer then picks up one intentiot of these, the one which is most
appropriate for the situation at hand. The ISG tihetermines whether there is only one
section between the source and the selected iatgation or whether there are several
sections. In the former case, the IAG associatethh whe section is used by the
enactment mechanism to achieve the target intenitiothe case when several sections
exist between the source and the selected targemtion, the SSG is invoked to
determine the strategy to be used in the situatioich, as discussed earlier, leads to the
determination of an IAG and subsequent enactmemt.our example, IOP has
determined two target intentionsand|; as shown above. There is only one section
between the source intentidn and the target;. This is 4,l;,S;>. Thus, if the
application engineer choosksas the target then, the IAG is determined. ISGozarse
intention achievement with no further interventfoom the application engineer. On the
other hand, there are two sections havin@s source and as target. These are
<I;,1;,Sjj1> and 4;,1;,Sji2> respectively. If the application engineer chodges the target
intention then SSG must be used to decide whicthede shall be used. The IAG is
determined an¢| achieved.

It can be seen from the foregoing that the objectiv the ISGs is met by placing

reliance upon SSGs and IAGs. Similarly SSGs relyAfBs. Therefore, determination

of the intention to handle a given situation, deteation of the strategy to be adopted
and the task organization are all integrated tageth

Summarising then, Figure 5 below associates thes |$#35s and SSGs with the map

shown in Figure 3. There are six IAGs, one perisectour ISGs for each of the nodes
exceptStop and four SSGs for each of the four node pdlifd;x.

11



Map section IAG Referenc
MSO: Start Ik,Sstartk | IAGO
MS1:1;, 1;,Sj IAG1 .
i D Node pai | SSG Referenc
MS2:1i, 1j,Siz2 IAG2 -
Intentior | ISG Referenc Start Ik SSGO0
MS3:1;, 1i,Sii
iy Liyi IAG3 Start ISGO I, I SSG1
MS4: Iy, 1i,Ski IAG4 lj ISG1
. ) 1SG2 i, j SSG2
MS5: |j , Stop Sj stop | IAGS L ISG3 |j’ StOp SSG3

Figure 5 : Guidelines of the Map presented in Figue 3

I11.2 Structure of a Guideline

Even though there are different kinds of guidelinab of these depict the same
underlying structure. Figure 6 shows the guidelmeta-model expressed again in an
E/R like notation. Our proposal for the descriptaira guideline relies on the NATURE

contextual approach [Rol95, Gro97] and its corresjjgy enactment mechanism
[SiS96, SiS97]. As shown in Figure 6, a guideliress labody which encapsulates

method knowledge andsignature We consider these in turn.

| Intentior || Situatior

Sianatur B built frorr

11 =1
refers tc

Product
is a hierarchy o Context Model
refined b
composed ¢ belongs t
Plar | | Executabl | | Choice
Product
Par
=
applied b
change

Product

transformation

Figure 6: The guideline meta-model

Guideline signature
A signature is a pair <(sit}> where (sit) is the situation aridis an intention. For
example, <(Goal)Author Scenarip is a signature. The situation refers to the pebdu
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under development and the intention is the godl tthe application engineer wants to
achieve in this situation. In the previous exantpkesituation is the product part ‘Goal’
and Author Scenarids the intentionl that the application engineer wants to achieve.
The three kinds of guidelines namely ISGs, SSGs lA@ks have signatures of the
generic form <(sit)|>. However (sit) andl can be specialized for each of the three kinds
of guidelines. This is summed up in Figure 7 anplared below.

Type of quideline| Map reference Guideline signature
IAG| <li, j,Si> (sit*(li), 1j)

ISG <li> (sit (i), Progressfrom Ii)
SSG <li, lj> (sit (1), Progressto 1;)

*Sit(l;) refers to the product situation aflghas been achieved.
Progressrefers to a class of intentions in order to pregii@ the process.
In contrastj, |; are achievement intentions.

Figure 7: Correspondence between the kind of guidele and the guideline
signature

First, as mentioned earlier, the map identifies twoasdio be solved by the application
engineer (a) how to perform the intention he/she feached and (b) how to select the
right section to progress further. This leads todemtification of two major classes of
intentions of signatures, th&chieveand theProgress As IAGs support issue (a), the
signature intention of a IAG refers to a proceskBi@a@ment intention and therefore
belongs to théchievesignature intention class. SSGs and ISGs whigh ime(b) have
signature intentions which express process progredswards process achievement
and therefore, belong to tf¥ogresssignature intention class. Therefore, we propose t
use the map intentiohin IAG intention signatures and the generic té?rogressas
intention signature for SSGs and ISGs.

Second we propose to differentiate an SSG intention a&igre from an ISG one using
the statemenProgressyer, (from k)source for the former andProgressyer, (t0 Ij)target for
the latter.

Progress,en, (from Author Scenari@ourceand

Progressyen (to Author ScenariRurget

are two examples of signature intentions belonginthe clasf?rogress.As shown in
these example®rogressis the verb of the intention statement, (fréthor Scenarip
is thesource parameteof the verb and (téwuthor Scenarip corresponds to thiearget
parameter

Third, we suggest to integrate the name of the strategthe statement of the

13



achievement intention of a IAG. Therefore, the 1A a section k,;,Sj;> has an

intention signature of the forfmwith S;;.

Author e, Scenarigesyi (With linguistic strategyhanner

is an example of intention belonging to the clAskieve As indicated in the intention
statementAuthor is the verb,Scenariois its result and (ith linguistic strategy)

correspondso theparameter manner

Finally, the situation part of the guideline signatureerefto the product part(s)
resulting from the achievement of the start intam{l;) of the map section associated to
the guideline. We will see in the next section tthat situation may include constraints
on the product. These constraints on (sit) play ritle of a pre-condition for the
intention| to be achievable. It can be seen that the guigl@gtablishes the connection
between the process and the product models maké&wisp the part of the product (and
its associated constraints) influencing the profless

(Scenario) and (Scenario: state (Scenario) = wiitte

are two examples of situations. In the first caSee(ario) refers to the product part
‘Scenario’ whereas in the second case, the siuetiostrains the ‘Scenario’ to be in the
state ‘written'.

Guideline body

The body describes the way in whiéthieveand Progressintentions are fulfilled.
Following the contextual approach the body is ogth around the notion of a context
that can be of three different typeexecutable plan, choice and two types of
relationships among contextompositiomrandrefinement(Figure 6). The latter leads to
an organization of a guideline as a hierarchy oitexis connected by AND (composed
of) and OR (refined by) relationships. The formeips in distinguishing situations
offering choices (choice contexts) from those whiequire decomposition of contexts
(plan contexts). Executable contexts are of twasypin IAGs they are associated to
actions which transform the product under develagmé&he guideline is therefore a
means to articulate the consequences of satisfifiegintention of the guideline
signature on the product under development. In S8@ISGs they perform actions to
select IAGs. The enactment mechanism takes carheofpresentation of available
choices, the performance of plan contexts and eiripact of the execution of actions
on the product under construction For further detan the contextual approach see
[Rol93, Rol94a, Rol94b, Sut97, Rol95].

IV A multi-model view of CREWS-L'Ecritoire

14



This section instantiates the map meta-model ptedeim section 2 with the goal-
scenario method for Requirements Engineering deeeloin the CREWS project
[Ben98, Rol97, Rol98b, Hau98]. The method combinegoal driven approacho
requirement engineering with these of scenariosThe total solution is in two parts.
First, for a goal, scenarios are authored by tle@ato author. Thereafter, the authored
scenario is explored to yield goals which in turawise new scenarios to be authored and
SO on.

L ‘Ecritoire | Level
Rules Refined Level

ﬁ Hierarchizing ] Level 1
D
. — >
Authoring / Goal | Scenario 2
Scenario RC AND/
Goal | Scenario 1|
|
Goa \ OR RC ||
RC — | Goal n| Scenario n |
Scenario \ DlSCOVCl"Ing
Author ~
I'd -~
%\ H Ega Requirement chunks
RCs) hierarch
& 6 Y
L ‘Ecritoire |* T
Rules =

Figure 8: Overview of the CREWS RE process

As illustrated in Figure 8 the RE process consitgepeating a two-phase cycle
composed of (1) scenario authoring and (2) goaladisry. The resulting product is a
hierarchy of pairs (G, Sc) where G is a goal andaS&cenario. Each pair is called a
requirements chunk (RC). RCs are related to onthan three different ways through
composition, alternative and refinement relatiopshiThe composition and alternative
relationships lead to an AND/OR structure betwedds Rvhereas the refinement
relationship is used to describe RCs at differemels of abstraction (Figure 8). A brief
overview of the concepts and terminology of the @R&Eproduct model is as follows :

A Requirement Chunk (RC) is a pair <G, Sc> where G is a goal and Sxssenario.
Since a goal is intentional and a scenario is ajgera in nature, a requirement chunk is
a possible way of achieving the goal.

15



A goal is defined as "something that some stakeholdershtpachieve in the future".
In our approach, a goal (similar to an intentionpineg expressed as a clause with a
main verb and several parameters, where each pemaplays a different role with
respect to the verb. An example of a goal expresstids structure is the following :

Provideyen, (efficiently)quaity (€lectricity)target (from EDF producer)ource (t0 our non
eligible customersyeneficiary(Using the EDF network)eans

A scenario is "a possible behaviour limited to a set of pugfokinteractions taking
place among several agents". It is composed obomeoreactions anaction being an
interaction from one agentto another. The combination of actions in a scenario
describes a unique path. A scenario is charactebgenitial and final states. Amitial
state attached to a scenario defines a preconditiorthferscenario to be triggered. A
final statedefines a state reached at the end of the scenarodistinguish between
normal andexceptionalcenarios. The former leads to the achievemeits associated
goal whereas the latter fails in goal achievement.

Classification andabstraction levels of requirement chunks. The approach recognises
three levels of abstraction calledntextual functional andphysical The contextual
level identifies the services that a system shquti/ide to an organisation and their
rationale. The functional level focuses on theratgons between the system and its
user to achieve the needed services. Finally, thaigal level deals with the actual
performance of the interactions. Each level cowadp to a type of requirement chunk.
As a result, we organise the requirement colledtica three level abstraction hierarchy.

Relationships between requirement chunks: There are three types of relationships
among requirement chunks namely, the compositidternative, and refinement

relationships. The first two of these lead to aizmrtal AND/OR structure between

RCs. These are extensions of conventional AND/Q&ioaships between goals. AND

relationships among RCs link together those chihésrequire each other to define a
completely functioning system. RCs related throuQR relationships represent
alternative ways of fulfilling the same goal. Theird kind of relationship relates

requirement chunks at different levels of abstactiThe refinement relationship

establishes a vertical link between requiremenhkbu

As shown in Figure 81e RE process is supported by automated rules @iethan a
computer-based software tool calle@&critoire. Automated rules act in the two phases
of the goal-discovery, scenario-authoring, goatalery cycle to respectively guide
scenario authoring and help in discovering goals.
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The corresponding map and guidelines are presentegigure 9a and Figure 9b
respectively.

As can be seen, the map of Figure 9a provides deuof paths for going frorStartto
Stop The sequenceStart linguistic strategy to Elicit a Goal free prose to Write a
Scenarig manual strategy to Conceptualize a Scenariegmpleteness strategy to Stop is a
path. Another path could be the one which aenceptualize a Scenariosesthe
composition discovery strategy t0 achieveElicit a Goal and then goes t&top through
case-based discovery to Elicit a Goal free prose to Write a Scenaripmanual strategy to
Conceptualize a Scenaricompleteness strategy to Stop It is evident that each of these
paths is a process model. The multiple process Imddat can be generated from the
map are limited only by the map itself.

template
driven
strategy

linguistic
strateay

A

case based
discovery

Elicit a Goal

template driven
strategy

free prose

Write a
Scenarit

alternative refinement
discovery discovery

composition
discovery

computer
supported

manual

Conceptualize
a Scenari

completeness
strategy

A 4

Coa >

Figure 9a: Map of the CREWS-L'Ecritoire method

The generation of an actual process model is noé dlo any ad-hoc way but is driven
by the situation of the product after an intervemthas been achieved. For example,
after achievement oElicit a Goal the situation could be thatse-based discovery
strategy IS used to agaiklicit a Goal The resulting situation, afté&ilicit a Goal could
now ask for theree prose strategy to be used taVrite a ScenarioThe point is that the
process model is shaped dynamically by the sitnatiowhich arise as a result of
intention achievement. This means that the timelgapeen process model generation
and process enactment is reduced to zero. Thistdées changes in the process model
as the process is performed.
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Process model generation is under the control oflefjunes. For instance, SSG4
supports the selection of theguistic strategy to Elicit a Goalin the first path presented
above. ISG1 thereafter helps in the selectionWoite a Scenariowhereas SSG3
supports the selection of the free prose strategyachieving it. The sectiorklicit a
Goal, Write a Scenaripfree prose) is now selected and IAG8 supports the achievement
of Write a ScenarioThe use of guidelines continues till the entirecess model has
been generated.

Intention Achievement Guidelines (IAG)

<(G), Elicit a Goal with case based discovery strategy IAG1
<(RC: state (RC) = completedlicit a Goal with composition strategy IAG2
<(RC: state (RC) = completedlicit a Goal with alternative strategy IAG3
<(RC: state (RC) = completedjlicit a Goal with refinement strategy IAG4
<(Stat.),Elicit a Goal with linguistic strategy IAG5
<(Stat.),Elicit a Goal with template driven strategy IAG6
<(G), Write a Scenario with template driven strategy IAG7
<(G), Write a Scenario in free prose IAG8
<(Sc: state (Sc) = writtenf;onceptualize a Scenario with computer supportetyg [1AG9
<(Sc),Conceptualize a Scenario manually IAG10
<(RCs: state (RCs) = complete&}pp with completeness strategy IAG11

Strateqy Selection Guidelin

<(RC: state (RC) = completedjrogress to Elicit a Goal SSG1
<(Sc: state (Sc) = writtenprogress to Conceptualize a Scenario SSG2
<(G), Progress to Write a Scenakio SSG3
<(Stat.),Progress to Elicit a Goal SSG4
<(RCs: state (RCs) = completeByogress to Stop SSG5

Intention Selection Guideline

<(G), Progress from Elicit a Goal ISG1
<(RC: state (Sc) = completeddrogress from Conceptualize a Scenario ISG2
<(Sc: state (Sc) = writtenlprogress from write a Scenaro ISG3
<(Stat.),Progress from Staxt ISG4

Figure 9b: Guidelines of the CREWS-L'Ecritoire method

There is an intention achievement guideline fotheafcthe eleven sections of the map
of Figure 9a. Five SSGs are associated with the fiede pairElicit a Goal-Write a
Scenarig Write a Scenario-Conceptualize a Scena@ionceptualize a Scenario-Elicit a
Goal, Start-Elicit a Goaland Conceptualize a Scenario-Stofdditionally, there are
four ISGs one for each of the map intentioi®&art Stop Elicit a Goal and
Conceptualize a Scenarigigures 10, 11 and 12 give three examples ofaijniels, one
for each type.

IAG8 Example
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As an intention achievement guideline, IAG8 progi@elvice to requirements engineer
to achieve the goadWrite a Scenario in free prose

The guideline is characterized by its signaturgsig, | > which expresses the intention
to be fulfilled Write a Scenario in free prosgnd the situation required for the
intention to be fulfilled goal (G).

The situation refers to the goal part of the prodwader development (i.e. the RCs
hierarchy) whereas the intention is a sub-typehef Achievesignature intention of
section 3. The body is a two-level hierarchy ofteats (Figure 10). The first level is a
plan context suggesting two steps to write a seenar

1. to get writing guidance if desired,

2. to write the scenario itself.

Each of these steps are component contexts ofléime Hamely < (G) Select Writing
GuidanceForm>and < (G) Write a Scenarie> which both offer choices.

Code: IAGS8
<(G), Writevert (a Scenaricresun (in free prosémanne>

<(G), Select Writjng Guidance Foem <(G), Write,a Scenarin

<(G), Select Styl
Guideline>

<(G),Discard <(G),Adapt Terms | <(G), Write Freeh>
Guidance to Project
Glossary

<(G), Select Contents <(G), Check

<(G), Select Contents& Style Guidelines Synonymr>
Guideline>

Figure 10: Example of Intention Achievement Guideke

Indeed, in the CREWS-L'Ecritoire approach, the memoents engineer has the
possibility to use style guidelines, contents glimds, both of them or to discard any
proposed guidance. Style guidelines recommend la sfywriting whereas contents
guidelines define the semantics of the scenaridetds. These choices are expressed in
the choice context < (Ggelect Writing Guidance Form

The choice context < (GYWrite a Scenarico> offers three options:

(a) alignment of the terms used in the scenario wiger@eral project glossary,

(b) detection and possible removal of synonyms,

(c) without any control.

All the leaves of the hierarchy are executable exist

19



SSG1 Example

A Strategy Selection Guideline such as SSG1 hamatsire < (sit)] > which expresses
that the requirements engineer wants to progresthenRE process by achieving
intentionl in a given situation (sit). The intention is a gype of theProgresssignature
intention of section 3. The SSG1 signature, < (BGte (RC) =completed Progress
to Elicit a Goab associates the intention of progressing towandstarget tcElicit a
Goal when the requirement chunk (RC) has been complbletice that in this case, the
situation associates a constraint to the produdt (Bequirement Chunk) it refers to.
The body of SSG1 is a hierarchy of contexts havimrggsignature of SSG1 as its root.
SSG1 is a choice context offering three alternatif/@gure 11). Each of these proposes
the selection of arintention Achievement Guidelin® discover goals respectively
following the composition strategy (Select< (RC : state(RC)=completedglicit a Goal
with composition discovery strategy)lor the refinement strategy (Select< (RC:
state(RC)=completed)Elicit a Goal with refinement discovery strategyor the
alternative strategy (Select< (RC : state(RC)=completedlicit a Goal with alternative
discovery strategy). Arguments (al, a2, a3) are proposed to guidergquirements
engineer in the selection of the appropriate sisaded associated guideline.

Code: SSG: L
<(RC: state (RC) = completedrogressier (to Elicit a Goaljarger

<(RC: state (RC) = completed), <(RC: state (RC) = completed),
Select (<(RC: state (RC) = Select (<(RC: state (RC) =
completed)Elicit a Goal with completed)Elicit a Goal with
composition strategy) refinement stratec>)

<(RC: state (RC) = completed),
Select (<(RC: state (RC) =
completed)Elicit a Goal with
alternative strategy)

al: The process is centred on the discovery of compiéang goals e.g. to complete a
use case model.

a2: The process focuses on alternative goals findiggte.define variations of a normal
course of actions in a use case.

a3: Goals of lower level of abstraction shall be dised e.g. functional requirements
from contextual goals.

Figure 11: Example of Strategy Selection Guideline

ISG1 Example

An Intention selection guidelinis similar to a Strategy Selection Guideline ia #ense
that it guides the application engineer in progressn the process. So, its signature

20



contains an intention of therogresstype for a given situation (sit) which refers to a
product part. The difference lies in the naturethedf Progressintention which refers
here to a "source" intention whereas it was a &ngtention in the case of a SSG. For
example in ISG1, the intention is to progress ftbm source intentioklicit a Goali.e.
when a goal has been elicited without any spefafiget intention in mind.

The body of an ISG offers all the possibilitiesprogress from the source intention and
guides in the selection of either SSGs or IAGs escdbed in section 3. For example,
the ISG1 body (Figure 12) is a choice context whifflrs two alternatives: the first one
suggests to proceed with tha&se based discovery strategy and proposes the selection of
IAG1( < (G), Discover a Goal with case based discovery stratggyhe second one
suggests a choice among the two strategiedVtile a Scenarioand proposes the
selection of the SSG3 <jGProgress to Write a ScenarioArguments a4 and a5 help
in the choice of the more appropriate option fgneen situation.

Code: ISG1 <(G), Progres: verb (from Elicit a Goa)source®

a4 a5

<(G), Select(<(G), Elicit a Goal <(G), Select(<(G), Progress to
with case based discovery Write a Scenario)>
Strategy:)>

a4: The goal needs to be concretised through scenattim@ng.
ab5: The process is centred towards the discovery efradtive goals.

Figure 12: Example of Intention Selection Guideline

Application of the approach

Besides being applied in the CREWS-L’Ecritoire aygmh to requirements engineering,
the multi-model view presented here has servedlasia for representing (a) the three
other requirements engineering approaches developddn the CREWS project
namely, the Real World Scenes approach [Hau98]SHW&RE approach for scenario
exceptions discovery [Sut98] and the scenario atmmapproach [Dub98] and (b) for
integrating approaches [Ral99] one with the otmel aith the OOSE approach [Jac92].
In totality this has resulted in18 maps and alni@¥) guidelines. A report on these is
under preparation and is expected to be availabilea electronic CREWS method base
[CRI99] from September 99.
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As another important case study of the validatibthe multi-model view of process
modelling presented here, we would like to menttbhe electronic guide book to
support the EKD-CM method which is a specializatainthe Enterprise Knowledge
Development method to managing Change Managememgamisations [Nur99].

Let us now turn our attention towards the processhacting map and guidelines i.e.
the meta-process.

V The Meta-Process

As in [Rol98a], we define mneta-procesas a process for the construction of a process
model. In our case, the meta-process is a procesbd generation of a path from the
map and its instantaneous enactment for the apiplicat hand. A meta-process is an
instantiation of a model, theneta-process modellhe meta-process model can be
represented in many different ways and we choosethe map as a means to do so. In
order to avoid ambiguity we shall refer to the nohgghe meta-model as thmeta-map
and to the map of the method as thethod map

select
intention

automated
support

select
strategy

stop
achievement

select
intention

Figure 13: Meta-Process map

As shown in Figure 13, the meta-map consists ofdbe meta-intention’s Start, Stop,
Choose Section andEnact Section. The Start meta-intention starts the construction of a
process by selecting a section in the method mapghwinas map intentioistart as
source. TheChoose Section meta-intention results in the selection of a méthwap
section. TheEnact Section meta-intention causes the execution of the methag
section resulting fromChoose Section. Finally, the Stop meta-intention stops the
construction of the application process. This hagp&hen theEnact Section meta-
intention leads to the enactment of the method seaion havingstopas the target.

% Meta-intentions and the meta-strategies are id bat with the fonts used for the intentions and
strategies (italics and “ arial " respectively).
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As already explained in the previous sections gtlaee two ways in which a section of a
method map can be selected, namely by selectimgtemntion or by selecting a strategy.
Therefore, the meta-intenti@@hoose Section has two meta-strategies associated with it,
select intention andselect strategy respectively. Once a method map section has been
selected byChoose Section, the IAG to support its enactment must be retdevis is
represented in Figure 13 by associating the medsegtyautomated support  with the
meta-intentionEnact Section.

When these meta-strategies are used togetherh@timéeta-intentions then, six sections
as shown in the figure are formed. When progressom Start to Choose Section the
application engineer can use eithlsefect intention Or select strategy depending on
whether the intention of the application procesariknown or the intention is known
but the strategy is unknown. A similar situatiorcs when progressing fronact
Section to Choose Section. There is only one strategy to proceed fréhoose Section

to Enact Section, namely automated support . Similarly, when Choose section
progresses t8top then thestop achievement strategy  is used.

There are three key meta-IAGs for achievement efnieta-intentions. These perform
the selection of the guidelines of the method map.

B |SGs forChoose section with select intention

B SSGs forChoose Section with select strategy

B |AGs for Enact Section with automated support

In the next section, we apply the meta-process odgenerate a process which will
produce the requirements specification of a reogainachine in a super market.

VI A process for eliciting requirements of a recycl ing machine

This section illustrates the generation of a predesthe Recycling Machine (RM) case
study [Jac92]. The initial situation is that ofugper market wanting to provide recycling
facilities to its customers. The map of the CREWEekitoire (CL) method presented
in Figure 9a is used by the meta-process to e¢heitrequirements of this machine. This
method map will be referred to in the followingthe CL map.

The meta-process is used to drive the selectiadheo&ppropriate section in the CL map

and to enact the CL guidelines in order to elicé tequirements for the RM. Figure 14
highlights the 8 sections of the CL map selectetiemacted as examples of the process
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steps for the RM. These sections are sequentialiybered according to the order tin

which they are selected and enacted.

linguistic
strategy

(3)

case based

discovery template driven

strateqy

(2)

refinement

alternative |
discovery

discovery

(8)

composition
discovery

computer
supported

(4)
. |
Conceptualize menee
a Scenarit

completeness
strategy J
A

Write a
Scenaric

Figure 14: Use of CL map for RM Example

Figure 15 shows the corresponding sequence ofosaciin the meta-map. Clearly each
step of the RM process results from two iterationghe meta-map : one to guide the

selection of the appropriate section in the CL fmaghe situation at hand and the other

one to guide the enactment of the IAG associatethdoCL selected section (denoted

n.1 and n.2 respectively for any step n in Figuse The trace of the eight steps in both

the meta-process and of the process is shown ileTalm the following we explain the

interaction between the meta-process, the CL mdglarequirements engineer for the

first process step. The other steps shall be ireerg from Tablel in the same way.
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select
intention

automated
support

select

select  (6.1) strategy
intention (7.1

stop
achievement

(2.1

(8.1)

Figure 15: Use of meta-process for RM Example

The meta-process begins from the meta-interfiiant. In the CL map there is exactly
one intention, namelglicit a Goal with Startas a source. Therefore, the meta-strategy
is clearlyselect strategy to Choose Section (see Figure 15). The achievement of the
Choose Section following select strategy leads to the presentation of the SSG4
guideline (column 1 in the first raw of Tablel) tike requirements engineer. The
argument used by the requirements engineer totdedec the choices offered by SSG4
is shown in the second column of the first row @bl 1. The result of this is the
selected section shown in the third column of thig. This explains how the meta-map
helps the requirements engineer selecting a sertitice CL map. It is summarised in
the first raw of stepl in Tablel.

Now, in the meta-process the next meta-intentiofenact Section (see Figure 15)
which is to be achieved by using th&omated support meta-strategy. In th€L map
this results in the selection of the IAG6 guidelthat is displayed to the requirements
engineer. This is shown in column 1 of the secandin Tablel. The enactment of this
guideline is discussed in the second column ofstgwnd row of the table. The impact
of this enactment on the product is shown in tedalumn of this row.

Thus the second raw in Tablel for a given step sypnthe effect of enacting the IAG
guideline corresponding to the section selectdderfirst raw of the table for this step.

Now, in the meta-process, the next meta-intenteo@hioose Section with one of the
two meta-strategieselect strategy and select intention . This starts step 2 in the RM
process. Since in theL map there are two intentions which can be achietedmeta-
strategy selected islect intention (see Figure 15). As traced in the first column of the
first raw for step 2 in Tablel, this selection fesin an achievement of theéhoose

25



Section leading to the presentation of the ISG1 guidelméhe requirements engineer.
The argument used by the requirement engineerorstin the second column of this
row of the table and the resulting selected seati@mown in the last column.

In this way, the interaction of the meta-proces®e €L map and the application
engineer continues. Eight iterations in the metee@ss are shown in Table 1. These

generate a partial specification of the RM.

Step Meta-Process Process
Number
Column 1 Column 2 Column 3
Displayed guidelines IS & SS Guidelines Arguments Selected section
1
Iteration 1.1 SSG4 suggests two strategies. (Start,
Choose section with select  |Thetemplate driven strategy is chosen|Elicit a Goal
strategy because it is the most appropriate Waynpiate driven strategy)
to get familiar with the goal
formalization proposed by the CREWS
— L’Ecritoire method.
vateny Kiweay  SSG
Elicit @
IA Guidelines Arguments Product
Iteration 1.2 IAG6 displays a goal statement G1:
Enact section with template and explains the meaning @gProvide,n (Recycling
automated support each parameter. The requirement  |Facilities )iarget
Engineer (RE) chooses a loose
Star1> statement having only a verb and a |
target. RF
; IAG6
@a Goa
Displayed guidelines IS & SS Guidelines Arguments Selected section
2

lteration 2.1
Choose section with select
intention

£3se baged
discovery

Elicita Goal

template driven
sirateqy

Write a

free prose
I8GL .
Scenario

ISG1 provides RE with arguments td
advise him on choosing one of the ty
possible intentions frorlicit a goal
namely toElicit a goalor toWrite a
Scenario The former is selected so §
to generate alternative design
solutions.

(Elicit a Goal,
\®licit a Goal
case based strategy)

S
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lteration 2.2
Enact section with
automated support

case based
discovery

[1ACG1

Elicita Goal

IA Guidelines Arguments

Product

IAG1 uses the goal statement struct
and parameter values supplied to
generate alternative goalhis leads t
21 alternative goals to G1 which are
ORed to G1. After discussion with
stakeholders, G4 is selected.

((&2: Provide bottle RF to our
customers with a card based
machine

G3:Provide paper RF to our
customers with a card based
machine

G4:Provide bottle and box RF
our customers with a card bas
machine

G22: Provide bottle RF to all
customers with money return
machine

Displayed guidelines

IS & SS Guidelines Arguments

Selected section

lteration 3.1

Choose section with select

strategy

Elicita Goal

$8G3

tempiate criven
strategy

free prose

Write a
Scenario

SSG3 offers two strategies from whi
thetemplate driven strategy is chosen.
This is because there is uncertainty
about what a scenario should be. Th
templates lead to some certainty.

KElicit a Goal,
Write a Scenarip

template driven strategy)
e

IA Guidelines Arguments

Product

lteration 3.2
Enact section with
automated support

Elicita Goal

template driven
shategy

Writea
Scenario

1AG7

IAG7 proposes a template to be fille
in. The template corresponds to a
service scenario and contains actior
that express services expected from
system.

B5C4:

If the customer gets a card, he

eecycles objects.
the

Displayed guidelines

IS & SS Guidelines Arguments

Selected section

lteration 4.1

Choose section with select

strategy

computer
supported

Conceptualize
a Scenatrio

Write a
Scenario

$8G:2

SSG2 offers two strategies to

(Elicit a goal

conceptualize a Scenario. Among th&€onceptualize a Scenario,

two strategiesnanual andcomputer
based, the former is chosen since th
service scenario (SC4) is very simpl
and can be handled manually.

manual)
e

a)
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lteration 4.2
Enact section with
automated support

Write a
Scenario

manual

IAG10

Conceptualize
a Scenario

IA Guidelines Arguments

Product

IAG10 suggests two things:

(1) to avoid anaphoric references st
as he, she, etc.

(2) to express atomic actions in an
explicit ordering

(3) to avoid ambiguities

The scenario is rewritten accordingly.

SC4:

ith The customer gets a card
2. the customer recycles box
and bottles.

Displayed guidelines

IS & SS Guidelines Arguments

Selected section

lteration 5.1
Choose section with sdelect

strategy

Elicit a Goal

refinement
discowery

SSG1
composition | alternative
discovery | ciscovery

Conceptualize
a Scenario

The RE knows that he wants to anal
the scenario SC4 to discover a new
goal. Thus, he knows the target
intention 'Elicit a Goal' and SSG1 is
displayed. SSG1 offers three strated
to discover new goals from scenario
analysis. Theefinement strategy is
chosen because there is a need to
discover the functional requirements
the recycling machine.

(Conceptualize a Scenario,
Elicit a Goal
refinement discovery)

ies

IA Guidelines Arguments

Product

lteration 5.2
Enact section with
automated support

Elicita Goal ) 1AG4

refinement
discovery

Conceptualize
a Scenario

IAG4 guides in transforming actions
the service scenario SC4 into goals
which express functional requiremer
Two goals are generated and relate
together to G4 with an AND
relationship. G24 is selected for furtl
processing.

@i23: Get card from super
market

G24 Recycle bottles and boxg
l  from RM

Displayed guidelines

IS & SS Guidelines Arguments

Selected section

lteration 6.1
Choose section with select

strategy

Elieita Goal
free prose

$5G3

terplate diiven
sirateqy

Write a
Scenario

The RE knows his target intention,
namely 'Write a scenario'. Thus SSG

(Elicit a goal,
\/rite a Scenarip

is displayed to help the RE in selectifge prose)

the right strategy. Thieee prose
strategy is selected because the text
likely to be long and th&ee prose
facilitates this.

is
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lteration 6.2
Enact section with
automated support

Elicit a Goal
Write a
Seenario

IAGS

free prose

IA Guidelines Arguments

Product

IAG8 provides style and contents
guidelines adapted to the type of
scenario at hand namely system
interaction scenario.

SC24: The customer inserts h
card in the RM. The RM
checks if the card is valid

The customer inputs the
bottles and/or boxes in the
RM. If the objects are not
blocked, the RM ejects the
card and prints a receipt.

Displayed guidelines

IS & SS Guidelines Arguments

Selected section

lteration 7.1
Choose section with select

str ategy
Write a
Scenario

$8G2

computer
supported

manual

Conceptualize
a Scenario

SSG2 is displayed. Theitamated
support strategy is selected to take
advantage of the powerful linguistic
devices and get a scenario formulati
which will be the basis for automate
reasoning.

(Write a Scenarip
Conceptualize a Scenario

automated support)
on

)

IA Guidelines Arguments

Product

lteration 7.2
Enact section with
automated support

Write a
Scenario

camputer
supported

Conceptualize
a Scenario

IAG9 semi-automatically transforms
the initial prose into a structured tex
whose semantics conform to the
scenario model. The transformation
includes disambiguation, completion
and mapping onto the linguistic
structures associated to the concept
the scenario model. SC44 the result
of the transformation of SC24
(Underlined statements result of the
transformation)

Sc24:

1. The customer inserts the
customer caréh the RM

2. The RM checks if the card
is valid

3. lfthe card is valid

4 .of A prompt is given to the

customer

The customer inputs the

bottles and the boxes in th

RM

5.

and then a prompt is given.

6. The RM checks if the
bottles and the boxes are
blocked

7. If the bottles and the boxe
are not blocked

8. The RM ejects the card tg
the customer

9. The RM prints a receipt tg

the customer

is

e
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Displayed guidelines

IS & SS Guidelines Arguments

Selected section

lteration 8.1
Choose section with select

strategy

Elicit a Goal

b 2 Y.

SSG1

composition | alternative  refinement
discovery discovery  discovery

Conceptualize
a Scenario

Out of the three strategies proposed
SSG1, thalternative discovery

exceptions of the normal course of
actions described in SC24

strategy is chosen. This strategy Suit$,jternative discovery)
the need to investigate variations and

(@onceptualize a Scenario
Elicit a Goal

lteration 8.2
Enact section with
automated support

Elicit a Goal

TAG3

alternative
discovery

Conceptualize
a Scenario

IA Guidelines Arguments

Product

IAG3 proposes several tactics to
discover alternative goals to G24. Ti
one based on the analysis of conditi
in the scenario is selected. This leag
to discover G25 and G26.

G25: Recycle box and bottles
feom RM with invalid card.

526: Recycle box and Bottles
s with a deblocking phase.

Table 1 : Trace of the process to elicit requiremes for the Recycling Machine

case study

The arguments contained in column 2 of the tabbevdine use of non-determinism in
intention and strategy selection embodied in thp.rttaalso shows that for a given type
of situation different strategies are chosen féfedgnt situations (instances) of this type.
This effect is seen in iterations 3 and 6, 4 aad Well as in 5 and 8.

VIl Conclusion

Early process models presented a take it or leaedadice to application engineers,
either you adopted a certain model or you discardadd chose another one. However,
the recognition of the role of process situationsshaping the process model has
resulted in adapting process models to situatioralls. The basic approach to process
modelling has however remained the same: proceslmare statically defined even
though they are expected to handle dynamically gingnsituations. In other words,
knowledge of all situations likely to occur is asgd to be statically available. This is
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clearly an untenable assumption.

Our approach is to respond to a dynamically changituation by constructing process
models dynamically. As a result, the process mbdatlles a situation as it emerges and
it is completely sensitive to the situation attaties.

Prevalent approaches to process modelling emphasigle organization and are
therefore principally concerned with the tactich&adopted in carrying out the task. In
the multi-model view presented here, we have cdlbeda shift to the relatively more
upstream activities performed to develop real @ses, those of deciding what is to be
done (intentions) and the manner (strategies) iichmvis is to be done. Thus, our focus
is on strategic issues concerning process modellindact, we separate the strategic
from the tactical by representing the former initiethod map and embodying the latter
in the guidelines. By associating the guidelinethwihe map, a smooth integration of
the strategic and the tactical aspects is achieved.

The capability to dynamically construct process aisdorovided in the multi-model
view is directly related to the identification afténtions and strategies needed. The
dynamicity is promoted by the fine-grained moduiadf sections and their high inter-
connectivity. This encourages flexible manceuvrgbiln constructing multiple paths
from the map.
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