CREWS Report Series 98 - 4

D ESCRIBING B USINESS P ROCESSES WITH

A G UIDED U SE C ASE A PPROACH

Selmin Nurcan, Georges Grosz, Carine Souveyet

CRI, Université de Paris I Panthéon-Sorbonne, 90 rue de Tolbiac, 75013 Paris, France

{ nurcan, grosz, souveyet}@univ-paris1.fr

Appeared in the proceedings of the 10 th International Conference CAiSE’98, B. Lecture Notes in

Computer Science 1413, Pernici, C. Thanos ( Eds), Springer. Pisa, Italy, June 1998

Describing Business Processes with a Guided Use Case Approach

Selmin Nurcan, Georges Grosz, Carine Souveyet

CRI, Université de Paris I Panthéon-Sorbonne, 90 rue de Tolbiac, 75013 Paris, France email : { nurcan, grosz, souveyet}@univ-paris1.fr

Phone : +33 (0) 1 40 77 46 34, Fax : +33 (0) 1 40 77 19 54

Abstract : Business Process ( BP) improvement and alike require accurate descriptions of the BPs. We suggest to describe BPs as use case specifications. A use case specification comprises a description of the context of the BP, the interactions between the agents involved in the BP, the interactions of these agents with an automated system supporting the BP and a t tached system internal requirements. Constructing such specifications remains a difficult task. Our proposal is to use textual scenarios as inputs, describing fragments of the BP, and to guide, using a set of rules, their incremental pr o duction and integration in a use case specification also presented in a textual form. The paperpresentsthe structure of a use case, the linguistic approach adopted fortextual scenariosanalysis and the guided process forconstructing use case specificationsfrom scenarios along with the guidelinesand support rules grounding the process . The processisillustrated with a real case study borrowedtoan Electricity Company .

Keywords : Business Pr ocess Description, Use Case Specification, Textual Scenario Analysis.

1 Introduction

A Business Process (BP) is defined by Hammer and Champy in [8] as a set of activities which pr o duces (from one or several inputs) an output valuable for the customer. For the sake of improving or re-engineering or simply understanding BPs, Hammer and Champy consider essential to start to describe them as accurately as possible. A BP can be described at different levels, each level corresponding to different types of BP requirements. First, a BP can be described with a set of interactions between agents involved in the BP, we call these interactions «organizational interactions». Agents can be either internal or external (e.g. customer, supplier) to the organisation where the BP takes place. Such a description can be completed by describing how an Information

System (IS) supports, or shall support if the IS does not exist, the BP through the d e scription of what we call « system interactions ». In such a description, the IS is considered as an agent. The BP description can be further refined and completed by adding the requirements of the « system internal ». These levels of description are summarised in figure 1. .

Similarlyto Jacobson [9], we believe essentialthat "A tight, seamless relationship is required b e tween the process that develops the business model and the process that develops the information system" . Therefore, we consider that the development of the three levels of description must be considered sea m lessly. Finally, the modelling technique to be used for describing BPs shall be forceful in that it should be possible both to show easy-to-understand surveys of the BP and to describe parts of the BP in details [10], this complies with the different levels of description we propose.

Data

Base

* list of customers

* geographical information

(maps, charts, etc.)

1. organisational interactions

2. system interactions

3. system internal

. The work presented in this paper is partly supported by the European Community within the framework of the ESPRIT LTR project

CREWS ( Co-operative Requirements Engineering With Scenarios ) n°21903.

Fig. 1. Three levels for describing business processes

On the one hand, we propose to describe BPs as use cases. As mentioned byJacobson [10], use cases are a simple, naturalwayto identifyand describe BP. Indeed, use case models are interaction oriented models that focus on the communications between the agents of an organisation. Theyare therefore verywelladapted to the two first levels of description presented in figure 1.

Complementary, use case driven approaches [2, 3, 9, 10, 19] have proved usefulfor requirements elicitation and validation. A use case is a description of one or more end to end transactions involving the required system and its environment [17]. The basic idea is to specifyuse cases that cover all possible pathways through the system functions [3, 19].

On the other hand, it is not sensible to imagine that a description of a BP can be obtained in one shot b e cause BP are complex and involve manyagents. Therefore, our proposaladvocates for an incrementalpro c ess for the description of BP. The incrementalprocess guides, using a set of rules, the description of fra g ments of the BP and their integration into a single use case specification that includes all levels presented in figure 1. Therefore, a use case specification describes the context of the BP, the structured description of all interactions between agents involved in the BP (including the IS supporting the BP) and requirements about the IS.

Finally, we propose to use scenarios as a means for describing the fragments of BPs. In both the

Sof t ware Engineering (SE) and the Human Computer Interaction (HCI) communities scenarios are widelyused as ’engine of design’ [1, 15]. In the HCI community, theyare used to elaborate on usabilityissues [7, 16, 26] and to help the expression and understanding of the goals of the design

[12, 14, 22]. In the SE community, scenarios serve mainlyas a front end to object oriented design

[3, 20, 23, 24, 27]. Scenarios can be expressed in various ways :text, animation, prototypes, etc.

but textualones are recommended byseveralauthors [5, 10, 13, 16, 18]. Nat u ral language provides a simple means for describing a problem [12]. However, the lack of guidelines to support the process of constructing use cases is certainlyone of the major drawbacks of use case driven approaches for requirements engineering [25].

In this paper, we propose an approach to guide textual use case authoring for the description of business processes . Our approach is an extension of the work described in [21] where the use case specification process was limited to the studyof system interactions. We enlarge the scope of a use case for the descri p tion of the interactions between the agents of an organisation participating to a

BP and therefore to describe what we calla "rich"use case. The input of the guided process is a set of textualscenarios describing the BP. The output is a use case specification of the BP, including organisational interactions, system interactions and system internalrequirements expressed in a structured and non-ambiguous natural language text. Indeed, part of our approach relies on natural language analysis. Between the two extreme of using too constraining clauses templates (e.g. [2]) and completelyfree mode of expression (that increases the risks of ambiguity, inconsistencyand incompleteness and makes automatic interpretation difficult ), we chose a middle one. We propose to combine the use of narrative prose to express scenarios with structured natural language for the construction of "rich" use case specifications.

The remaining of the paper is organised as follows. The use case model is brieflypresented in section 2 along with its semantics, its associated linguistic patterns structures and an overview of the guided process. In section 3, we illustrate the process and the use of the rules with a realcase studyof a business process called " Electricity Application Fulfilment" (EAF) borrowed to an

ElectricityCompany(EC). Finallywe draw some conclusions and identifyfuture work in section 4.

2 Overview of the Approach

Centralto our approach are the structure of a use case, the linguistic approach and the rules which ground the process of use case authoring. These three elements are described in turn. More details and e x amples about this approach can be found in [21].

2.1 The Structure of a Use Case

Because of the complexityof the use case structure, our approach proposes to construct use case specif i cation incrementallytaking into account partialstories called scenarios. These scenarios are the inputs pr o vided by the use case author according to the structure depicted in figure 2.

Initial scenario

¯ Name

¯ Goal

¯ Initiating agent

¯ Initial state

¯ Path of actions

¯ Final state

Context

¯ Path of actions

¯ Final state

¯ Path of actions

¯ Final state

¯ Path of actions

¯ Final state

¯ Occurrence conditions

¯ Path of actions

¯ Final state ¯ Occurrence conditions

¯ Path of actions

¯ Final state ¯ Occurrence conditions

¯ Path of actions

¯ Final state

Exceptional scenarios Normal scenarios

Fig. 2. The structure of the textual inputs of the guided process

In this description, there is first a contextualinformation which role is to situate the business process in its organisationalsetting (what Jacobson calls « company´s environment » in [10]. The context co m prises the name of the BP, the description of the initiating agent (of the BP) who has a goal in mind. For instance, in the case of the EAF process, the initiating agent is the customer of the EC whose goal is to be connected to the EC network. There are also some conditions required for the process to begin. For instance, the inte r actions of the EAF process does not start if the following condition does not hold : "the customer is in the EC office with a completed application form" .

Such conditions describe the initial state of the use case and are expressed in terms of agent or resource states. A resource can be physical(e.g. an identification paper) or abstract (e.g. a customer record).

After having provided thecontextualinformation, theusecaseauthor provides allpossiblescenarios. We distinguishtwotypes ofscenarios:normaland exceptional. Anormalscenariodescribes one(possibly co n ditional) course(path) ofactions reaching afinalstatethatfulfilthegoaloftheinitiating agent. An e x ceptionalscenariois alsodescribed as a courseofactions. However, thefinalstateofanexceptional sc e nariodoes notfulfilthegoaloftheinitiating agent. Actions canbeeither « systeminteractions »ifone oftheinvolvedagentisthesystemsupportingtheBPor« organisationalinteractions »ifthesystemis not i n volved.

Anactionmaybeanatomicactionor aflow ofactions. Anatomicactionmaterialises aninteractionfrom anagent toanother agentand requires someresources. Thesentence "the customer requests the commercialemployeeforaconnectiontothenetwork" isanexampleofatomicactionfromthe customer agenttothe commercialemployee agent. Theparameter ofthis actionis aresource( "a connection to the network "). We consider twotypes ofatomic actions: communication actions betweentwodifferent agentsand internalactions involving asingleagent. Theprevious exampleofactionis anillustrationofa communicationactionwhereas thesentence "a technicalemployeeperforms the connection to the network" isanexampleofinte r nalaction.

We distinguish four types of communication actions: service request, service provision, information r e quest and information provision . In a service request action from A to B, an agent A asks a service to an agent B. Complementary, in a service provision action from A to B, an agent A provides a service to an agent B. "The customer requests the commercial employee for a connection to the network" is an example of service request action which is satisfied bythe service provision action "the customer is informed that the connection to the network is done" . An information request is a communication action where an agent is asking for some information. "The commercial employee asks the customer to sign the contract" is an e x ample of information request which expects the performance of the information provision action " the cu s tomer gives to the commercialemployeethesignedcontract " .

Allscenarios are incrementallyintegrated in a use case specification. The purpose of the use case is to describe how the initiating agent can interact with other agents to achieve his/her goal. The internalrepr e sentation of a use case specification is a set of episodes (see figure 3). An episode comprises a flowof actions and the corresponding final states . There are severalpossible final states for an episode and therefore, the flow of actions can include severalpaths to reach each of the possible finalstates. A flowof actions is a complex action composed of other actions, it is similar to the flow of events as defined byJacobson [10]. The composition is based on the sequence, concurrency, iteration and alternative constructors. "The customer requests for a connection to the network, then the commercial employee asks his identification papers and the location of the house to be connected" is an example of a flow of actions comprising a sequence of two atomic actions ( request and ask) . "If the meter exists, a technical employee performs the connection to the network" is an illustration of an alternative flowof actions . Flowconditions arenecessarytointegrate severalcourses ofactions in one complex flow ofactions. Inthelastexample, theflow ofactions integratesthedescri p tionofwhathappenswhenthecondition "ifthemeterexists" istrue.

We distinguish two types of episode : normal and exceptional . An episode is said normal when each of its possible finalstates ensures the fulfilment of the user´s goalelse it is said exceptional .

An exceptional episode describes a « non normal » course of actions reaching a finalstate which does not fulfilthe goalof the initiating agent. In the EAF example, the normalepisode corresponds to the flow of actions ending to the connection of the customer to the network. "If customer record is written-off" starts the description of a non normalcourse of actions described in an exceptional episode. An exceptionalepisode has an occurrence condition and includes a reference to an action of the normalepisode in which the occurrence condition can become true. A use case specification comprises a single normalepisode which is the integration of allno r malscenarios, and a set of exceptional episodes that are associated to exceptional scenarios.

A use case specification maybe connected to system internal requirements as described in the third levelof figure 1. System requirements other than the ones which are formalised in a use case specification itself mayemerge in the course of the specification process. "EC must have the land register information" or "EC must maintain the list of written-off customers" are examples of such system internalrequirements.

As mentioned earlier, allscenarios are provided in a textualform. Furthermore, a use case specification is also expressed in textualform. Consequently, there is a relationship between the text structure and the use case structure.

The text structure can be decomposed into more elementarystructures which are either clause structures or sentence structures . For example, the text "the customer requests for a connection to the network, then the commercial employee asks his identification papers and the location of the house to be connected" is a sentence structure decomposed into two elementaryclause structures corresponding to the clauses : "the customer requests for a connection to the network" , and "the commercial employee asks his identification papers and the location of the house to be connected" .

Sentence and clause structures correspond to the surface structures of the textualspecification.

Theyhave a meaning which is respectivelyprovided by sentence and clause patterns . The deep structure of the use case specification is provided bythe sentence and clause patterns. Sentence patterns provide the sema n tics of sentences expressing sequence, conditionalflows, etc. Clause patterns give the semantics of actions such as service provision actions, information request actions, etc. Sentence and clause patterns which are case patterns in a case grammar are presented brieflyin the following section.

2.2 The Linguistic Approach

The approach of use case specification presented in [21] is based on Natural Language (NL) text.

There is thus, a necessity for catching the semantics of text. In order to fill the gap between the informal representation and the formal model of use cases, a Case Grammar [6] is used. It focuses on the notion of action which is central in the use case model and permits to catch both the semantics of NL and the s e mantics of the use case model.

Following Fillmore´s approach [6] , the case grammar introduces a set of semantic cases such as agent, object, destination, etc. Semantic cases define the semantic roles that the different elements of an action clause play with respect to the main verb. S emantic patterns are defined to associate a semantic case to the different elements of clauses and sentences. The purpose of the semantic patterns is to define the s e mantics of the clauses and of the sentences which are respectively expressed in the atomic actions and the flows of actions of use case specifications.

At thelevelof clauses, casepatterns are clausesemanticpatterns associated to verbs. Action clause s e manticpatterns providethesemantics of the atomic actions of theuse casemodelby associating a semanticroleto therelated agents and parameter objects. State clausesemanticpatterns providethe semantics of o b jectstates on which rely theinitialand finalstates and theflow conditions of flow of actions. Clausesemanticpatterns arepresented in theformN (V) [C], whereN is thenameof the pattern qualifying theintrinsicsema n tics of theverb V, and C is thelistof cases to be associated to the elements of the analysed clause. To represent thesemantics of a clausein ause casespecification consistsininstantiatingaclausesemanticpattern.

Identifying the concepts of the use case modelfrom natural language is a two stage process which r e quires first the semantic analysis of the text and second the mapping of the resulting semantic patterns onto the concepts of the use case model. These two stages are illustrated in section 5 which describes more e x tensivelythe process of constructing the use case specification of the EAF example. Details and examples about the approach we use for natural language analysis can be found in [21].

2.3 Guiding the Use Case Specification of Business Processes

The process of use case specification of business processes is a stepwise process which guides the pr o gressive transformation of input prose texts ( starting with the initials cenario) into refined and structured texts and their integration in the use case specification. It comprises four main steps to :

1. define the context of the use case,

2. describe and complete the initial scenario,

3. integrate the scenario into the use case specification , and

4. prompt the need for new scenarios and guide their description and integration.

During step 1 , the use case is situated in its context bydefining its name (the business process it describes ) , the initiating agent, the goal of the initiating agent and the initial state.

Step 2 is an iterative one . It starts with the capture of the initialscenario. It is a text describing a course of actions that can be incomplete and ambiguous. It proceeds with the check and possible interactive co m pletion of the initialscenario. The result of step 2 is a complete description of a pathwayin an episode e x pressed unambiguouslyaccording to our semantic patterns . It corresponds to one path inthe graph of ep i sodes of the use case.

During step 3 , the completed scenario is integrated into the episode structure of the use case.

Positioning the scenario in the use case specification is inferred from the study of the flow conditions.

Performing step 2 and 3 mayprompt the need for new scenarios (step 4) leading to iterate sequences of steps 2, 3 and 4. At this stage, a shift in the levels presented in section 1 (see figure 1) can be performed. For instance, as it willbe shown in the next section while presenting the example, it is possible to shift from the descri p tion of "organisational interactions"to the description of "system interactions". The same applies to "system internal"requirements. The shift could also be the other wayaround (i.e. from a "system intera c tions"to "organisational interactions").

Guidelines and rules are defined to support the performance of each step. Guidelines help the author to perform the requested action. Rules define how to map textualscenarios onto the internal use case structure and to reason about it. The overallarchitecture of the process is sketched in figure

3 . The front end is a guided communication with the user. The back end is based on rules working on the use case structure.

NL inputs

NL dialogue

Internal Representation of the

Use Case Specification

Front End

Support

Communication

Support

. Guidelines

. questions

RULES

Back End Support

GUIDANCE TOOL

Author

normal episode exceptional episode 1 exceptional episode 2 exceptional episode 3

USE CASE SPECIFICATION 1

false true

UC2 UC3

refined scenario

initial scenario

What if

. NL analysis

. Mapping

. Clarification

. Completion

. Integration

. Emergence

Fig. 3. Overall architecture of the process .

Guidelines have the form of plain text which can be prompted to the use case author on demand while writing down a scenario. They provide recomm e ndation on the style of writing narrative prose. Theysuggest, for example, to avoid the use of anaphoric references, of s y no n yms and homonyms , ways for expressing an a c tion, a conditionalaction, etc. Theyalso advise the author on the expected contents of his/her prose . For instance, a guideline states that " T he expected scenario prose is a description of a single course of actions. Alternative scenarios or exceptional treatments are described separately " , etc.. There exists guidelines sp e cific to levels 1 and 2 mentioned in section 1 (see figure1). For example, all interactions described at level2 involve the computerised system supporting the business process as one of the agents.

Rules are of five types :(1) analysis rules analy s e the semantic contents of each sentence against the li n guistic patterns; (2) mapping rules map the elements of instantiated patterns into elements of the use case model, (3) refinement rules include the clarification and complet ion (3) integration rules help in pos i tioning the scenario in the use case specification and (4) emergence rules prompt the need for other scenarios . Below, we exemplifythe different types of rules mentioned above.

More will be introduced in the next section with a walk through the EAF example guided process.

Allrules have a premise and a body separated bya « ® » . Theyare described bya first order logical formula . The premise defines the precondition for executing the body . This precondition is expressed on elements of the use case specification and defines when the rule is applicable. The bodyis either an action required from the author (using the ASK predicate) or the generation of new elements of the use case spec i fication (using the GENERATE predicate) . In the prototype tool under development, rules are implemen ted as PROLOG clauses. The enact ment mechanism of the guided process is therefore, built on top of the PROLOG inference engine. More details about rules can be found in [21].

3 Guiding the Description of the Electricity Application Fulfilment Business Process

This section describes the guided process of use case specification with the EAF (Electricity

Application Fulfilment) example. The presentation is organised in five steps which show the progressive transformation, completion and integration of input scenarios describing the process of applying for electricity into a use case specification. With regard to the levels presented in section 1, in this example, we start with scenarios describing « organisational interactions » and end with the description of « system interactions ». Due to space limitation, the « system internal » level is not tackled in this paper.

Let us assume that the use case has been situated and its contextualinformation provided and stored in the use case structure (see in appendix the corresponding specification). The first step that we consider is therefore, the capture of the initialtextualscenario which is intended to describe a normal course of actions.

3.1 The Initial Scenario Capture

Letus assumethatafter having studied theguidelines, theuse case author writes down his view ofthe normalcourseofinteractionsbetweenauserwhoappliesforelectricityandtheElectricityCompany(EC) asfollows:

The customer requests for a connection to the network. The commercial employee asks his identification papers and the location of the house to be connected. If the customer is not written-off and the installation exists the commercial employee asks to the customer to sign the contract and to pay the deposit. If the meter exists, a technical employee performs the connection to the network, but before the commercial employee sends a service order for connection. Then, the customer is informed that the connection to the network is done.

The final states are : The customer is connected to the network. EC has a contract for this customer. EC has the network extended with a meter connection.

The text is then scanned with the analysis rules and mapped onto elements of the use case specification using mapping rules.

3.2 Linguistic Analysis and Mapping on the Episode Structure

As partofthelinguistic approachsketched insection2, analysis rules areused toidentifythetext stru c ture, and tomap thetextontoinstances ofsentence and clausesemanticpatterns. For examplethe analysis ruleAN1 aims atgenerating the actionpatternfroma clausehaving asubjectand averb expressedintheactiveform.

AN1 :

" NG, V : [[NG](Subject) Object

[V] (Main Verb) Action

] (VG active) Action

® GENE R ATE(Action(V)[Agent:? ; Object:NG])

Applying all necessary rules results in our example in the following set of instantiated patterns :

Communication (request) [ Agent:`the customer´ ; Object:`connection to the network´ ; Source:`the customer´ ; Destination: ?]

Communication (ask) [ Agent:`the commercial employee´ ; Object:`his identification papers and the location of the house to be

connected´ ; Source:`the commercial employee´ ; Destination: ?]

Constraint [ Condition : [State [ Object:`the customer´ ; State:`not written-off´], State[ Object:`installation´ ; State:`exists´]] ;

Constrained : Sequence

[Before : Communication (ask) [Agent: `commercial e m ployee´ ; Object:`to sign the

contract´, Source: `commercial employee´; Destination: `the customer´]

After : Communication (ask) [Agent: `commercial employee´ ; Object:` to pay the deposit´ ; Source: `commercial

employee´; Destination: `the customer´]]];

Sequence[Before : Constraint [ Condition : State [ Object:`the meter´ ; State:`exists´]; Constrained : S e quence

[Before : Communication (send) [Agent: `commercial employee´; Object:`a service order for connection´ ;

Source: `commercial employee´ ; Destination: ?] ;

After : Action (perform) [ Agent:`a technical employee´ ; Object:`the connection to the ne t work´]]]

After : Communication (inform) [Agent: ?; Object: `the connection to the network is done´ ; Source : ?; Destination: `the

customer´]]

The final states are : State [ Object:`the customer´ ; State:`connected to the network´]

Ownership [ Owner:`EC IS´ ; Owned:`contract for this customer´]

Ownership [ Owner:`EC IS´ ; Owned:`network extended with a meter connection´]

Fig. 4. Instantiated patterns

The analysis oftheinitialscenarioleads totheinstantiation ofsevenactionclausepatterns withinwhich

six are communicationactionclausepatterns. Theinstantiation ofthe actionand communicationaction

clausepatterns from theinput textprovides values tothe agent, source, objectand destinationcases.

Que s tionmarks characterisemissing elements intheinput text ; theywillbeused for completion. The

analysis rules identifythe agents ofthescenario outofthe agent, source and destinationcases : `the

customer´, `thecommercialemployee´ and `thetechnicalemployee´ . Then, theobjectcaseidentifies the

resources used ineachatomic action oftheflow ofactions : `connection to thenetwork´, `his

identificationpapersandthelocation ofthehouseto beconnected´, `to sign thecontractand to paythe

deposit´, `a serviceorder for connection´ , and `the connection to thenetworkis done´ . Moreover, the

analysis oftheinitialscenarioshows that the actions arerelated throughtwosequencesentencepatterns

andtwoconstraintsentencepa t terns.

Based onthesepatterninstances, mapping rules are automaticallyused toproduce anatural language

spec i fication oftheflow ofactions oftheinitialscenario(consequently, itis asingle courseofactions).

For sakeofclarity, weuse anindented presentation oftheflow ofactions, and we associate aunique

identificationnumbertoeachaction.

1. The customer requests for a connection to the network.

2. The commercial employee asks his identification papers and the location of the house to be connected.

3. If the customer is not written-off and the installation exists

4. Then

5. The commercial employee asks to the customer to sign the contract

6. The commercial employee asks to the customer to pay the deposit.

7. If the meter exists

8. Then

9. The commercial employee sends a service order for connection.

10. A technical employee performs the connection to the network.

11. The customer is informed that the connection to the network is done

Final states : The customer is connected to the network. EC has a contact for this customer. EC has the ne t work extended with a

meter connection.

Fig. 5. Flow of actions and final states after the mapping of the initial scenario

Let us comment this mapping. First, based on the action and communication action clause patterns

i n stantiated during the initialtext analysis, atomic actions are identified through rules MA1, MA2

and MA3.

MA1 : " V, A, O, S, D : Communication (V) [ Agent:A ; Object:O ; Source:S ; Destination:D] Ù (Unify (A, S) Ú Unify (A, D)) ®

GENERATE(Atomic Action (Name : V, From Agent : S, To Agent : D, Param e ter : O))

MA2 : " V, A, $ O : Action (V) [ Agent:A ; Object:O] Ù Agent (O) ® GENERATE(Atomic Action (Name : V, From Agent : A, To

Agent : O))

MA3 : " V, A, Ø $ O : Action (V) [ Agent:A ; Object:O] Ù Agent (O) ® GENERATE(Atomic Action (Name : V, From Agent : A,

To Agent : A, Pa rameter : O))

As stated in these rules, the atomic actions are analysed separately, even if theyoccur in the same

se n tence. Communication action pattern instances lead to the mapping of an atomic action. Our

purpose being not to rephrase the use case author scenario, the expression of the atomic actions

identified in the initial text is not modified.

Based onthesequencepatterns, atomic actions havebeen organised intherightsequence. For example,

thesentence " a technicalemployeeperforms the connection to thenetwork, butbeforethe commercial

e m ployeesendsaserviceorderfor connection " has beensplitinto " (9) Thecommercialemployeesends

a serviceorder for connection. (10) Atechnicalemployeeperforms the connection to thenetwork " .

When noexplicitsequencing ofthe actions is expressed, theordering ofthesentences intheinitial

scenarioisr e spected.

Flow conditions such as " if the customer is not written-off " or " if the meter exists " , are identified

from constraint patterns. Once identified, the alternative flows of actions are isolated, and the

corresponding flow conditions are put in the order provided bythe constraint pattern instances. For

example the sentence " If the meter exists, a technical employee performs the connection to the

network, but before the commercial e m ployee sends a service order for connection " becomes " (7)

If the meter exists (8) Then (9) The commercial employee sends a service order for connection

(10) A technical employee performs the connection to the network " .

3.3 Clarification and Completion of Actions

The linguistic analysis provides a baseline for linguistic based clarification and completion of the

identified atomic actions. Both rules relyon situations identifying possible linguistic ambiguities in

the expression of the atomic actions.

The clarification rules are used to change the wording and to remove possible ambiguities. Even if

the first guideline recommends to " avoid the use of anaphoric references such as he, she, it, his

and him " , it is necessaryto check systematicallythe text provided bythe author. The grammatical

analysis performed as a pre-requisite for analysis rules provides the information required for these

checks. Clarification rule CL1 uses this information and proposes to replace anaphoric references by

nouns.

CL1 : " A : (Action [ Agent:A ; Object:_ ] Ú Action [Agent:_ ; Object:A ] Ú Communication [Agent:_ ; O b ject:_ ; Source:A ;

Destination:_ ] Ú

Communication [Agent: _ ;Object: _ ; Source: _ ; Destination:A] Ú State [Object: _ ; State:A] Ú Ownership [ Owner:A ; Owned : _

] Ú

Ownership [Owner: _ ; Owned :A] Ú Localisation [ Location:A] ) Ù Anaphoric Reference (A) ® ASK(« Clarify A by replacing this

anaphoric reference by a noun »)

Note : « _ »is used to denote an anonymous variable which value is of no importance. The predicate `Anaphoric Reference (A)´

identifies if the term A includes a pronoun (he, his, him, etc.).

The use case author has been using the pronoun " his " in the second sentence of his scenario. The

clarif i cation rule suggests to " clarify his by replacing this anaphoric reference by a noun " . Taking

this suggestion into account, he/she now decides to modifythe flow of action 2 and replace " his " by

" the customer´s " which is a more explicit resource name. The action (2) thus becomes " The

commercial employee asks the cu s tomer´s identification papers and the location of the house to be

connected " .

As explained in the previous section, the instantiated patterns mayhighlight missing parameters

through question marks. Some of the c ompletion rules (e.g. CO5) help avoiding this form of

incompleteness. In the EAF example, severalcommunication action pattern instances are in the

situation of one or severalmissing elements. For example, as shown in the analysis section,

analysing the atomic action " the customer is i n formed that the connection to the network is done "

instantiates the pattern Communication (inform) [Agent: ?; Object: `the connection to the network

is done´ ; Source : ?; Destination: `the customer´] where the agent of the action and the source of

the communicated information are missing.

CO5 : " V , $ O: Communication (V) [Agent : ? ; Object : O, Source : ? ; Destination : ?] / Atomic A c tion (V,_) ®

ASK(« Complete : V by ... (agent of the communication) from... (source of the communic a tion) to... (d estination of the

communication) »)

Applying the completion rule CO5 displays the following template and asks the use case author to

fill it in : " the customer is informed that the connection to the network is done by... (agent initiating

the commun i cation) from... (source of the communication) " . Making use of the template, the use

case author completes the sentence which becomes " the customer is informed by the commercial

employee that the connection to the network is done " in which the commercialemployee is the

agent and the source.

The systematic application of linguistic completion rules leads to the completion of four actions. The

new version of the current flow of actions specification is shown in figure 6 where the

supplementary el e ments are in bold, and the elements that have been clarified in bold and italic.

1. The customer requests the commercial employee for a connection to the network.

2. The commercial employee asks to the customer the customer´s identification papers and the location of the house to be

connected.

3. If the customer is not written-off and the installation exists

4. Then

5. The commercial employee asks to the customer to sign the contract.

6. The commercial employee asks to the customer to pay the deposit.

7. If the meter exists

8. Then

9. The commercial employee sends to the technical employee a service order for conne c tion.

10. A technical employee performs the connection to the network.

11. The customer is informed by the commercial employee that the connection to the ne t work is done.

Final states : The customer is connected to the network. EC has a contact for this customer. EC has the ne t work extended with a

meter connection.

Fig. 6. Flow of actions after linguistic clarification and completion

3.4 Completing Action Dependencies

In the use case model, atomic actions are refined byseveralsub-types:service request, service

provision, information provision, information request, internalaction, etc. Based on this typology, we defined action dependency patterns which state dependencies between severaltypes of atomic

actions. The non respect of these dependencies is captured in the situations of the completion rules.

Rule CO8, for example, states that the provision of a service S from an agent B to an agent A

should be preceded in the flow of actions by the request of the service S from A to B.

CO8 : " V1, S, A, B : (Atomic Action(Name : V1, From Agent : B, To Agent : A, Parameter : S) Ù (Type(V1) = `Service

Provision´)) Ù Ø ( $ V2 : Atomic Action (Name : V2, From Agent : A, To Agent : B, Parameter : S) Ù (Type(V2) = `Service

Request´) Ù Follow(V1, V2)) ® ASK(« Complete service prov i sion V1 with the anterior action :... (service request S from A to

B) »)

Similarly, anyservice request should be followed bya service provision, this also applies to

information requests and provisions. These patterns are exploited in other completion rules which

are similar to CO8. Standalone requests or provisions of services and information can thus be

identified and completed if nece s sary with their counterpart.

Another action dependencypattern establishes the dependencybetween an alternative action and the

a c tion of verification of the corresponding flow condition. The corresponding rule is triggered when

this d e pendencypattern is not respected in the flow of actions allowing to associate a verification

action to the condition.

A systematic application of the associated rules on our flow of actions of figure 7 leads to the

following specification, in which the new elements are emphasised in bold.

1. The customer requests the commercial employee for a connection to the network.

2. The commercial employee asks to the customer the customer´s identification papers and the location of the house to be connected.

3. The customer gives to the commercial employee the customer´s identification papers and the loc a tion of the house to be

connected .

4. The commercial employee checks if the customer record is not written-off and the customer record exists and the

installation exists .

5. If the customer record is not written-off and the customer record exists and the installation exists

6. Then

7. The commercial employee asks to the customer to sign the contract.

8. The commercial employee asks to the customer to pay the deposit.

9. The customer gives to the commercial employee the signed contract

10. The customer gives to the commercial employee the money for deposit .

11. The commercial employee gives back to the customer the customer´s identification papers.

12. The commercial employee checks if the meter exists .

13. If the meter exists

14. Then

15. The commercial employee sends to the technical employee a service order for connection.

16. A technical employee performs the connection to the network.

17. The technical employee informs the commercial employee that the connection is done .

18. The commercial employee sends to the customer a copy of the contract.

19. The customer is informed by the commercial employee that the connection to the network is done.

Final states : Thecustomerisconnected tothenetwork. The customer has the customer´s identification p a pers. The customer has a copy

ofthe contract .EChasa contactforthiscustomer.EChasthenetwork extended with a meterconnection.

Fig. 7. Flow of actions after the action dependencies completion.

Letus comment theincrementalchanges occurred betweenfigures 6 and 7. As completionrules are

based ontypes ofactions, theuse case author is firstasked toprovide atomic actiontyping. He/shethus

identifiesthat :

· the " request connection to the network " action is a service request *,

· the " ask the customer´s identification papers and the location of the house to be

connected " action is an information request,

· the " ask to sign the contract " action is an information request,

· the " ask to pay the deposit " action is a service request,

· the " send a service order for connection " action is a service request,

· the " perform the connection to the network " is an internal action ,

· the " inform that the connection to the network is done " action is a service provision *.

The " ask the customer´s identification papers and the location of the house to be connected "

information request action, does not have a corresponding information provision. At this point, the

use case author thinks about describing the interactions between the customer and the actors of the

EAF in a more detailed way. Thus, he/she inserts the following sentence in the flow of actions " The

customer gives his identific a tion papers and the location of the house to be connected " . Using the

linguistic analysis and mapping rules, the sentence is then converted into the atomic action 3 of

figure 7. Indeed, the linguistic completion and clarification are also performed, as presented in

previous section. This has led to replace " his " by " the cu s tomer´s " , and to complete with a

destination : " to the commercial employee " . In the same way, the " ask to sign the contract "

information request action is completed bythe use case author inserting the following sentence " The

customer gives to the commercial employee the signed contract " . The same applies to " ask to pay

the deposit " . Finally, the " send a service order for connection " service request action from the

comme r cialemployee to the technicalemployee is completed bythe corresponding service

provision action " The technical employee informs the commercial employee that the connection is

done " .

The application of the completion rules leads also to acknowledge that some parts of the

specification are complete with respect to action dependencypatterns. For example, the " request

connection to the network " action is a service request from the customer to the commercial

employee with the corresponding provision of the requested service ( connection to the network ).

This correspondence is described bythe use case author (see the two * in the list of typed actions

provided above) at the same time than the types of actions. Thus, the d e scription is alreadycomplete

with respect to the satisfaction of a requested service. Note also that the use case author maydecide

not to applythe suggested completion.

There are two flow conditions in the specification : (a ) " the customer is not written-off and the

install a tion exists " , (b) " the meter exists " . Theydo not have a preceding action for checking the

flow condition. Asking the use case author to verifythe need for two new actions for the condition

checking leads to co m plete the episode specification with " (4) The commercial employee checks if

the customer is not written-off and the installation exists " and ( 12) " The commercial employee

checks if the meter exists " .

Using the corresponding completionrule, theuse case author is asked to verifythat theifthesetwo

co n ditions arecomplete. This leads himtoinsertanother conditioninthefourthsentencegiving thus " (4)

The commercialemployee checks if the customer is notwritten-offand the customer exists and the

installationexists " .

Finalstates have alsotobe completed, using the associated rule. Theuse case author is asked to verify

their completeness and ifneeded provides themissing elements. Withregard tothe added elements, the

usecaseauthorisaskedtoprovidethenecessaryactionforthefinalstatestobereached.

Similarly, theuse case author is asked to verifythat the conditions referring toagentnames are either

dealing withthe agentitselfor anabstractrepresentation ofthe agent. For example, inaction n°4 of

figure7, thecondition" thecustomer exists "maymeanthateither thecustomer is intheEC officeor that

heis knownintherecord ofthecompany. This leads toreplace " customer " by " customer record " giving

thus " (4) The commercialemployee checks if the customer record is notwritten-offand the customer

recordexistsandtheinstallationexists " .

3.5 Reasoning on Flow Conditions

A flow of actions issued from a scenario description involves severalflow conditions. For instance,

in the current version of the normal episode of the EAF use case, there are four flow conditions :

- if the customer record is not written-off

- if the customer record exists

- if the installation exists

- if the meter exists

As a consequence of the scenario definition, this flow of actions together with the flow conditions

co n stitute a pathwaythat permits the user to reach successfullyone of the possible finalstates of the

episode. In the case above, the flow of actions leads to an happyEC customer with the connection to

the network. As presented in section 2, the normalepisode maycomprise severalpathways, and be

complemented byexce p tionalepisodes. Each of them permits to reach one of the possible final

states. We believe that reasoning on the flow conditions of the initialscenario description can help to

discover exceptionalepisodes, and new pathways of the normalepisode. The emergence rules

based on flow conditions support this reasoning. These rules raise the questions of what happens if

the flow conditions do not hold.

Based ontheflow conditions ofagivenpathwayallcombinations ofnegative conditions are calculated.

Thanks toemergencerules, theuse case author is firstasked tocharacterise allofthembeing either

normal, exceptionalor meaningless. Second, iftwocombination ofconditions lead todescribethesame

scenario, thenitshould be clarified bytheuse case author. Theresultofapplying theserules leads tothe

followingtable.

(1) customer is written-off : exce p tional

(2) (customer is not written-off) & (customer d oes not exist) & (installation

exists) & (meter exists)

: normal

(3) (customer is not written-off) & (customer exists) & (installation exists) &

(meter does not exist)

: normal

(4) (customer is not written-off) & (customer d oes not exist) & (installation

exists) & (meter does not exist)

: normal

(5) (customer is not written-off) & (customer exists) & (installation d oes not

exist) & (meter does not exist)

: normal

(6) (customer is not written-off) & (customer d oes not exist) & (installation

d oes not exist) & (meter d oes not exist)

: normal

(7) (customer is not written-off) & (customer exists) & (installation d oes not

exist) & (meter exists)

: mea n ingless

(8) (customer is not written-off) & (customer d oes not exist) & (installation

does not exist) & (meter exists)

: mea n ingless

For each normaland exceptionalscenario, a new iteration in the specification process starts. This

i n cludes the activities 2, 3 and 4 presented in section 2.3 :the textu alscenario description provided

bythe use case author, its analysis and completion and its integration in the use case specification.

There are two kinds of integration :the integration of an exceptionalepisode, and the integration of a

new course of actions in the normalepisode. The integration of an exceptionalepisode is simple and

consists in relating the exception to an action of the normalepisode. The integration of a new normal

course of actions in the normal episode requires to embed the new flow of actions in this episode.

The guidelines proposed to the use case author during the capture of these new scenarios are the

same as the ones used to capture the initialscenario. In addition, we offer a copy &paste facility

which enables to duplicate in the scenario under writing, a course of actions which alreadyexists in

the specification. This facilityis also used bythe toolto provide to the author a partiallywritten

scenario description and ask him to complete it. The following text illustrates this step of the

process for case (1). The use case author´s writing is in bold whereas the text automatically

generated bythe guidance tool is in italics, the use of the copyand paste functionalityis mentioned

as a comment between the signs " /* " and " */ " .

/*copy & paste action(s) 1 to 2 of the normal episode */

The customer requests the commercial employee for a connection to the network.

The commercialemployee asksto the customerthe customer´sidentification papersand the location ofthe house to be connected.

The customergivesto the commercialemployee the customer´sidentification papersand the location ofthe house to be connected.

The commercialemployee checksifthe customerrecord isnotwritten-offand the customerrecord existsand the installation exists.

If ù ( the customer record is not written-off)

Then the commercialemployee informsthe customer thathe iswritten-offandthe connectionto the ne t workcannotbe done.

Final states : The customer is not connected to the networ k.

The NL text is analysed and completed in a similar wayas the one illustrated for the initialscenario.

The resulting exceptional episode specification is the following.

Exceptional episode of the use case Electricity Application Fulfilment

Name : WrittenoffCustomer

Occurrence condition : When ù ( the customer record is not written-off).

Where : the action 5 of the NormalCase episode.

Action :

1. The commercial employee informs the customer that the customer record is written-off and the conne c tion to the network can not

be done.

2. The commercial employee gives back to the customer the customer´s identification papers.

Final states : Thecustomerisnotconnected tothenetwork.Thecustomerhasthecustomerśidentification p a pers.

Proceeding in the same waywith the scenario number 2 leads the use case author to describe the

flow of a c tions when the customer does not exist, the installation exists and the meter exists as

shown in figure 8.

/*copy & paste action(s) 1 to 4 of the normal episode */

The customer requests the commercial employee for a connection to the network.

...

If the customer record is not written-off

Then If ù (the customer record exists)

Then The commercial employee creates the customer record

/*copy & paste actions 7 to 10 of the normal episode */

If (the installation exists) Then

The commercial employee asks to the customer to sign the contract

The commercial employee asks to the customer to pay the deposit.

The customer gives to the commercial employee the signed contract.

The customer gives to the commercial employee the money for deposit

The commercial employee gives back to the customer the customer´s identification papers.

The commercial employee checks if the meter exists.

If (the meter exists)

Then

/*copy & paste actions 13 to 17 of the normal episode */

The commercial employee sends to the technical employee a service order for connection.

A technical employee performs the connection to the network.

The technical employee informs the commercial employee that the meter co nnection is done.

The commercial employee sends to the customer a copy of the contract.

The customer isinformedbythe commercialemployee thatthe connectionto the networkisdone.

Final states : The customer is connectedto the network. The customer has the customer´s identific a tion papers. The customer has a

copyofthe contract. EC has a newcustomer. EC has a contact for this customer. EC has the networkextendedwitha meter

connection.

Fig. 8. The scenario number 2 as provided by the use case author

Note that the copy &paste functionalityis used in this case bythe use case author to introduce

actions 7, 8, 9, 10, 11, 12, 15, 16, 17, 18 and 19 of the normal episode in the current scenario.

The analysis and completion steps are performed to obtain a specification that can be integrated in

the use case specification. The integration step stands in two parts :the integration of the finalstates

and the integration of the actions. The integration of the finalstates leads to add the keyword

" sometimes " when a finalstate exists in the normalepisode but not in the new pathwayand vice

versa. This results in adding " sometimes " before the finalstate " EC has the network extended with

a meter installation " in the normalepisode during the integration of scenario number 5. Then the

integration rules are applied to re-organise the flow of actions of the normal episode.

The integration of allthe normalflows of actions, namelycases (2), (3), (4), (5) and (6) leads to the

no r mal episode of figure 9. An asterisk marks a flow condition related to an exceptional episode.

Thesamereasoningcanberecursivelyappliedtothenewflow conditions (33) and (39). This leads tothe

emergence and specification oftwoexceptionalepisodes, namely " NetworkConnectionAborted" and

" InstallationOnly" thataredescribed inthe appendix. The appendix presents allexceptionalepisodes of

theEAF usecase.

Normal episode

name : NormalCase

action :

1. Thecustomerrequeststhecommercialemployeefor a connectiontothenetwork.

2. Thecommercialemployeeaskstothecustomerthecustomerśidentificationpapersandthelocationofthehousetobeconnected.

3. Thecustomergivestothecommercialemployeethecustomerśidentificationpapersandthelocationofthehousetobeconnected.. *

4. Thecommercialemployeechecksifthecustomerrecordisnotwrittenoffandthecustomerrecordexistsandtheinstallationexists

5. If the customer record is not written off *

6. Then

7. If ù (the customer record exists)

8. Then

9. The commercial employee creates the customer record

10. If (the installation exists)

11. Then

12. The commercial employee asks to the customer to sign the contract.

13. The commercial employee asks to the customer to pay the deposit.

14. The customer gives to the commercial employee the signed contract.

15. The customer gives to the commercial employee the money for deposit. *

16. The commercial employee gives back to the customer the customer´s identification papers.

17. The commercial employee checks if the meter exists.

18. If (the meter exists)

19. Then

20. Thecommercialemployeesendstothetechnicalemployeea serviceorderformeterco n nection.

21. A technical employee performs the connection to the network.

22. The technical employee informs the commercial employee that the meter conne c tion is done.

23. Else

24. The commercial employee sends to the technical employee a service order for meter installation and

a service order for meter connection.

25. A technical employee performs the meter installation and the connection to the network.

26. The technical employee informs the commercial employee that the meter install a tion and the meter

connection are done.

27. Else

28. The commercial employee requests to technical employee to investigate the site.

29. The technical employee performs investigation

30. The technical employee informs the commercial employee that the investigation is done.

31. The commercial employee calculates price

32. The commercial employee asks to the customer to pay for the installation.

33. If the customer pays the commercial employee for installation *

34. Then

35. The commercial employee sends to technical employee a service order for installation.

36. The technical employee performs installation

37. The technical employee informs the commercial employee that the installation is done.

38. The customer is notified by the commercial employee that the installation is done.

39. If the customer asks to the commercial employee a connection to the network *

40. Then

41. The commercial employee asks to the customer to sign the contract.

42. The commercial employee asks to the customer to pay the deposit.

43. The customer gives to the commercial employee the signed contract.

44. The customer gives to the commercial employee the money for deposit. *

45. The commercial employee sends to the technical employee a service order for meter installation and

a service order for meter connection.

46. A technical employee performs the meter installation and the connection to the network.

47. The technical employee informs the commercial employee that the meter install a tion and the meter

connection are done.

48. Thecommercialemployeesendstothecustomera copyofthecontract.

49. Thecustomerisinformed bythecommercialemployeethattheconnection tothenetwork isdone.

Final states :The customer is connected tothenetwork. The customer has the customerś identification papers. The customer has a copy ofthe

contract. Sometimes, EChas a new customer. EChas a contact for this customer. EChas thenetwork extended with a meter connection.

Sometimes,EChasthenetwork e x tended with a meterinstallation.Sometimes,EChasthenetwork extended with an installation.

Fig. 9. Version 4 of the Normal episode

3.6 Completing the Use Case Specification with « System Interactions »

Now that we have integrated allscenarios describing the interactions between the human agents

within the use case specification, we shallconcentrate on the interactions between the agents of the

organization and an automated system that shallsupport the business process, what is called

« system interactions » in section 1, figure 1. To this end, we have defined a set of completion rules which aim at querying the use case author about the requirements for a computerized system that

can support the performance of the pro c ess. The rules concentrate on the both the communication

and internal actions.

For each communication action, the author is asked if the communication is supported bythe

system. If this is so, the author completes the action accordingly. Similarly, for each internalaction,

the use case author is asked if the action is supported in some waybythe system. This also leads to

the emergence of new requirements for the system internaland to the completion of the system

interactions. Using these rules, the dialogue leads to complete the normalepisode with system

interactions. The result is shown in figure 10 (EC IS stands to the ElectricityCompanyinformation

system, it is the information system that supports the EAF business process).

1. Thecustomerrequeststhecommercialemployeefor a connectiontothenetwork.

2. Thecommercialemployeeaskstothecustomerthecustomerśidentificationpapersandthelocationofthehousetobeconnected.

3. Thecustomergivestothecommercialemployeethecustomerśidentificationpapersandthelocationofthehousetobeconnected.. *

4. Thecommercialemployee requeststoECIS ifthecustomerrecordisnotwritten-offandthecustomerrecordexistsandtheinstallationexists

5. ECISchecksifthecustomerrecordisnotwritten-offandthecustomerrecordexistsandtheinstallationexists

6. ECISinformsthecommercialemployeeifthecustomerrecordisnotwritten-offandthecustomerrecordexistsandtheinstallationexists

7. Ifthecustomerrecord isnotwritten-off *

8. Then

9. If ù (thecustomerrecord exists)

10. Then

11. Thecommercialemployee requeststo ECIS tocreatethecustomerrecord

12. ECIScreatescustomer record

13. ECISacknowledgesthe creationofcustomer recordto the commercialemployee

14. If(theinstallation exists)

15. Then

16. Thecommercialemployeeaskstothecustomertosign thecontract.

17. Thecommercialemployeeaskstothecustomertosign thecontracttopaythedeposit.*

18. Thecustomergivestothecommercialemployeethesignedcontract.

19. Thecustomergivestothecommercialemployeethemoneyfordeposit.*

20. Thecommercialemployeegivesback tothecustomerthecustomerśidentification papers.

21. Thecommercialemployee requeststoECIS ifthemeterexists.

22. ECISchecksifthe meter exists

23. ECISinformsthe commercialemployee ifthe meter exists

24. If(themeterexists)

25. Then

26. The commercialemployeerequeststoECIStosendtothetechnicalemployeeaserviceorderformeter

connection.

27. ECISsendstothetechnicalemployeeaserviceorderformeterconnection

28. Atechnicalemployeeperformstheconnectiontothenetwork.

29. ThetechnicalemployeeinformstheECISthatthemeterconnectionisdone.

30. ECISinformsthecommercialemployeethatthemeterconnectionisdone

31. Else

......

Fig. 10. Version 5 of the normal episode completed with system interactions

4. Conclusion

Activities, such as business process engineering, business process re-engineering or business

process i m provement callfor accurate description of business processes. Our proposal is about an

approach supporting the construction of BP specifications. A BP specification takes the form of a

use case comprising inform a tion about the context of the BP, the interactions between the agents

involved in the BP, the interactions of these agents with a computerised system supporting the BP

and a set of internalsystem requirements.

We propose to guide the construction of a use case specification for BP using textualscenarios. A

sc e nario describes, in natural language, interactions between different agents (i.e. a service

requester and some service providers) and internalactions involving a single agent. An interaction is

expressed as a communication action between two agents. A use case specification integrates all

normaland exceptionalscenarios describing a BP.

We use the case grammar presented in [21] to analyse and to extract the semantics of textual

scena r ios. On top of the linguistic approach, the construction of use case specification is guided.

Guidance is based on use case modelknowledge and takes the form of rules which encapsulate

knowledge about the use case modelconcepts in order to facilitate (1) the completion of scenarios,

(2) emergence of other normalor e x ceptionalscenarios and (3) integration of scenarios into a

complete use case specification. The guided pro c ess was illustrated with a realcase studydealing

with the business process "Electricity Application Fulfi l ment" borrowed to an ElectricityCompany.

In this paper, we focused on the interactions between the o r ganisationalagents of the studied

business process, and their interactions with the automated system su p porting the BP.

Our current work consists in extending the guidance rules to support the emergence of system

internalrequirements on one hand, and system contextualrequirements on the other hand. The

former relates to internalsystem objects and behaviour whereas the latter deals with the context in

which the business pro c ess takes place (weaknesses, opportunities, non functionalrequirements,

etc.). Meanwhile, we are comple t ing the current PROLOG implementation to handle the entire set

of rules presented in this paper.

References

1. J.M. Caroll, The Scenario Perspective on System Development, in J.M. Carroll (ed .), Scenario-Based Design: Envisioning Work

and Technology in System Development (1995).

2. A. Cockburn, Structuring use cases with goals, Technical report, Human and Technology, 7691 Dell Rd, Salt Lake City, UT

84121, HaT.TR.95.1, http://members.aol.com/acocburn/papers/usecases.htm (1995).

3. B. Dano, H. Briand, F. Barbier, A UseCaseDriven Requirements EngineeringProcess, In Third IEEEInternational Symposium On

RequirementsEngineering (RE’97) , Antapolis,Maryland (IEEEComputerSocietyPress,1997).

4. E. Dubois, P. Heymans, M. Jarke, K. Phol, K. Weidenhaupt, A. Sutcliffe and N.A.M. Maiden, I n tegration of Scenario

Representations: Formalisation and Examples, ESPRIT Reactive Long Term R e search Project 21.903 CREWS, Deliverable W4:

Knowledge Representation Working Group (1997).

5. T. Erickson, Notes on Design Practice:Stories and Prototypes as Catalysts for Communication, in John M. Carroll(ed .), Scenario-Based

Design:Envisioning Work and Technology in SystemDevelopment (John Wileyand Sons,1995)37-59.

6. C. Fillmore, The Case For Case, in Holt, Rinehart and Winston (eds .), Universals in Linguistic Theory (Bach & Harms, 1968) 1-

90.

7. J.D. Gould, How to design usable systems, in M. Helander (ed.) , Hand book of Human-Computer Interaction ( Elsevier Science,

1988) 757-790.

8. Hammer M. Champy J., "Re-engineering the corporation : a manifesto for business revolution", Harper Collins publishers, inc.,

New York, 1993.

9. I. Jacobson, TheUseCaseConstruct in Object-Oriented SoftwareEngineering, in John M. Carroll(ed.), Scenario-Based Design:

Envisioning Work and Technology in SystemDevelopment (John Wileyand Sons,1995)309-336.

10. I. Jacobson, M. Ericsson and A. Jacobson , The Object Ad vantage, Business Process Reengineering with Object Technology

(Addison-Wesley Publishing Company, 1995).

11. M. Jarke, K. Pohl, P. Haumer, K. Weidenhaupt, E. Dubois, P. Heymans, C. Rolland, C. Ben Achour, C. Cauvet, J. Ralyte, A.

Sutcliffe, N.A.M. Maiden and S. Monicha, Scenario Use in European Software Organisations - Results from Site Visits and

Questionnaires, ESPRIT Reactive Long Term Research Project 21.903 CREWS, Deliverable W1: Industrial problem capture

Working Group (1997).

12. J. Karat, Scenario Use in the Design of a Speech Recognition System, in John M. Carroll (ed .), Scenario-Based Design:

Envisioning Work and Technology in System Development (John Wiley and Sons, 1995) 109-135.

13. K. Koskimies and H. Mossenbock, Scene: Using Scenario Diagrams and Active Text for illustra t ing Object-Oriented Programs, in

Proc. of ICSE-18 (1995) 366-375.

14. M. Kyng, Creating Contexts for Design, in John M. Carroll (ed .), Scenario-Based Design: Env i sioning Work and Technology in

System Development (John Wiley and Sons, 1995) 85-107.

15. R.L. Mack, Discussion : Scenarios as Engines of Design, in Jo hn M. Carroll (ed .), Scenario-Based Design: Envisioning Work

and Technology in System Development (John Wiley and Sons, 1995) 361-387.

16. J. Nielsen, Scenarios in Discount Usability Engineering, in John M. Carroll (ed .), Scenario-Based Design: Envisioning Work and

Technology in System Development (John Wiley and Sons, 1995) 59-85.

17. C.Potts,K.Takahashiand A.I.Anton,Inquiry-based RequirementsAnalysis, in IEEESoftware 11(2)(1994)21-32.

18. J.C.S. do Prado Leite, G. Rossi, F. Balaguer, A. Maiorana, G. Kaplan, G. Hadad and A. Oliveros, Enhancing a requirements

baseline with scenarios, In Third IEEE International Symposium On Requir e ments Engineering (RE’97) , Antapolis, Maryland

(IEEE Computer Society Press, 1997) 44-53.

19. B. Regnell, K. Kimbler and A. Wesslen, ImprovingtheUseCaseDriven Approach toRequirements Engineering, in the Second IEEE

InternationalSymposiumOn RequirementsEngineering ,York,England ( I.C.S.Press,March 1995)40-47.

20. S.P. Robertson, GeneratingObject-Oriented Design Representations via Scenarios Queries, in John M. Carroll(ed .), Scenario-Based

Design:Envisioning Work and Technology in SystemDevelopment (John Wileyand Sons,1995)279-308.

21. C. Rolland, C. Ben Achour : Guiding the construction of textual use case specification s, in the Data & Knowledge Engineering

Journal, 25(1-2) Special Jubilee issue, March 1998, 125-160.

22. M.B. Rosson and J.M. Carroll, NarrowingtheSpecification-Implementation Gap, in John M. Ca r roll(ed .), Scenario-Based Design:

Envisioning Work and Technology in SystemDevelopment (John Wileyand Sons,1995),247-278 .

23. J. Rumbaugh, M. Blaha, W. Premerlani, F. Eddy, and W. Lorensen , Object-Oriented Mod eling and Design , ( Prentice Hall,

1991).

24. J. Rumbaugh and G. Booch, Unified Method, Notation Summary Version 0.8 (Rational Software Corporation, 1996).

25. K. Weidenhaupt, K. Pohl, M. Jarke, P. Haumer, Scenario Usage in System Development : a Report on Current Practice, ESPRIT

Reactive Long Term Research Project 21.903 CREWS, Deliverable W1-D2, (1997).

26. J. Whiteside, J. Bennett and K. Holtzblatt, Usability Engineering : Our experience and evolution, in M. Helander (ed.), Hand book

of Human-Computer Interaction ( Elsevier Science, Amsterdam, 1988) 791-818.

27. R. Wirfs-Brock, Designing Objects and their Interactions: A Brief Look at Responsibility-driven Design, in John M. Carroll (ed .),

Scenario-Based Design: Envisioning Work and Technology in System Development (John Wiley and Sons, 1995) 337-360.

Appendix

The use case specification is composed of the contextual information shown below, one normal episode shown in figure 9 and four

exce p tional episodes.

Contextual information

Use case name Electricity Application Fulfilment

Initiating agent A customer of the Electricity Company (EC)

Goal To connect the customer to the company network

Initial states Customer is present in the EC office with a completed application form.

Exceptional episode of the use case Electricity Application Fulfilment

Name : WrittenoffCustomer

Occurrence condition : When ù (the customer record is not written-off).

Where : the action 5 of the NormalCase episode.

Action :

1. The commercial employee informs the customer that the customer record is written-off and the conne c tion to the network can not be done.

2. The commercial employee gives back to the customer the customer´s identification papers.

Final states : The customer is not connected to the network. The customer has the customer´s identification papers.

Exceptional episode of the use case Electricity Application Fulfilment

name : NoIdentificationPaper

occurrence condition : When ù (t hecustomergivestothecommercialemployeethecustomeŕ sidentificationp a persandthelocationofthehousetobeconnected ).

Where : the action 3 of the NormalCase episode.

action :

1. The commercial employee informs the customer that the connection to the network can not be done without customers identification paper´s.

Final states : The customer is not connected to the network.

Exceptional episode of the use case Electricity Application Fulfilment

name : NetworkConnectionAborted

occurrence condition : When ù ( the customergivestothe commercial employee the signed contract and the moneyfordeposit ) OR ù ( the customerpaysthe

commercialemployeeforinstallation) .

Where : the action 15 and a year after action 32 of the NormalCase episode.

action :

1. The commercial employee informs the customer that the connection to the network can not be done without payment.

Final states : The customer is not connected to the network. The customer has the customer´s identification papers.

Exceptional episode of the use case Electricity Application Fulfilment

name : InstallationOnly

occurrence condition : When ù (thecustomeraskstothecommercialemployeeaconnectiontothenetwork)OR ù ( thecustomergivestothe commercial employee

thesigned contractand themoneyfordeposit ).

Where : the action 43 and 6 months after action 38 of the NormalCase episode.

action :

1. The commercial employee informs the customer that the network connection request is aborted.

Final states : The customer is not connected to the network. The customer has the customer´s identification papers. , EC has the network extended with

an installation.