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Process of Mapping between User Centric
Concepts and Lyee Internal Concepts

Selmin NURCAN', Mohamed BEN AYED, Colette ROLLAND
® Université Paris 1 - Panthéon - Sorbonne, CRI,r88,de Tolbiac 75634 Paris cedex 13 France
™) |AE de Paris (Business Administration Instituf), rue Broca 75005 Paris France

Abgtract. The overall objective of the research activitytted UP1 unit is to apply a
method engineeringapproach to the Lyee methodology. This paper ptesa
formalization of the Lyee Process Model using tbecept of Map. It develops also
two methodological guidelines supporting (i) theppiag of the Lyee user-centric
requirements, which have been previously specitisthg Design Patterns, into
Lyee software requirements and (ii) the optimizatid the latter. The motivation is
the search for efficiency and effectiveness in filvenulation of requirements in
accordance with the two levels Lyee Product Metad®oThe pay-off will be a
more productive process of requirements formuladiod a better quality result.

1. Introduction

LyeeALL is a CASE environment which aims at tramsfing software requirements
into code. These requirements are expressed imrrdbiv-level terms such as screen
layouts and database accesses. Moreover they fweniced by the LyeeALL internals
such as the Lyee identification policy of prograamiables, the generated program structure
and the Lyee program execution control mechanissna Bonsequence, it is difficult to get
the Lyee customer away from the burden of Lyeeriatls instead of focusing his/her
attention on the requirements. The Sorbonne greweldps research towards meeting this
need. The overall objective of the research agtigitthe UP1 unit is to apply method
engineeringapproach to the Lyee methodology. As a first stiee,group is aiming at (1)
defining a user-centric requirements model; (2)ellgying methodological rules to support
the capture of these requirements in a systemadi; (8) generating the Lyee software
requirements from these user requirements. In @ansestep, the objective is to provide an
intelligent software support for the elicitation ofser centric requirements and the
automated generation of the Lyee software requinésne

Any method is defined as composed giraduct modeblnd aprocess moddPrakash
99]. The product model defines the set of conceptsr properties and relationships that
are needed to express the outcome of the prochesprbcess model comprises the set of
goals, activities and guidelines to support godli@aement and action execution. Our
research approach is driven by these two elemi@kyee product and process models.

e The Lyee requirements product model

We used a meta modelling approach to model (i)seteof concepts underlying the
Lyee software requirements and (ii) to abstracinfrinem the user-centric requirements
model. The result of this effort is a 2-layer metadel. The upper layer corresponds to the
user-centric requirements model whereas the loagerlidentifies the set of concepts
required to express software requirements in Lygeend. We refer to those ayee user
requirements meta-modahdLyee software requirements meta-maasipectively These
two meta-models constitute thgeeproduct modethat we propose in the Lyee project.



e The Lyee requirements process model

As far as we are concerned with the Lyee procestemour aim is threefold:

(1) to systematise the capture wder-centric requirementand their formulation in terms
which comply with the upper layer of the meta-matiainks to the&esign patterns

(2) to definerules for mappingto transform the set of Lyee requirements expressadd
the concepts of the upper layer of the meta-madel a set of equivalent requirements
expressed in terms of the lower layer of the metaleh

(3) to implement software tools to support the captamed formulation of these
requirements, beingyee user requiremengndLyee software requirements

This paper is organized as follows. Section 2 d@=fihyee Requirements Process
Model. In order to formalize this Process Model, uge the MAP formalism which helps
identifying the key process intentions and the fdsstrategies to achieve them. Section 3
develops one of the two alternative methodologmadelines to perform the mapping
between the concepts of thgee user requirements meta-modet the ones of thieyee
software requirements meta-modeédection 4 presents the methodological guideline
supporting the optimization of a given Process Bdigram (PRD). Some idea of future
work is given in the conclusion.

2. The Lyee Requirements Process M odel

This section describes thgee Requirements Process Modgihg the MAP formalism.
We first recall the Lyee Requirements Product Madel than present thegee Map

2.1. Lyee Requirements Product Model

As presented in [Rolland 02a], [Rolland 02b], [Roll 02c] and [Souveyet 02], the
result of the conception effort for the Lyee prodowodel is the two layers meta-model
shown in Figure 1. This shows the Product Meta-Nfb@ad highlights the separation
between thé&yee user requirements conceptwl theLyee software requirements concepts
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Figure 1: The Lyee Product Meta-Model

! The term meta-model is used in the report in #iressense as the term meta schema.



2.2. TheLyeeMap

The Lyee Requirements Process Model is formalized Rrocess Mapwith the key
process intentions and the possible strategies ctoevwe them, and the associated
guidelines. This section is organized as followect®n 2.2.1 introduces the Process Meta-
Model which allows us to specify the Lyee processlel as anap Section 2.2.2 describes
broadly the Lyee process model, i.e. theee Map Section 2.2.3 introduces guidelines
associated to the Lyee Map.

2.2.1. The Process Meta-Model

A map [Rolland 99], [Rolland 00], [Benjamen 99]asprocess model in which a non-
deterministic ordering of intentions and stratedias been included. It is a labeled directed
graph with intentions as nodes and strategies gesetletween intentions. As shown in
Figure Z, a map consists of a number séctionseach of which is a triplet <source
intention |3, target intentiorl;, strategyS4>. There are two distinct intentions call8tart
andStoprespectively that represent the intentions ta stavigating in the map and to stop
doing so. Thus, it can be seen that there are dauof paths in the graph froBtart to
Stop The map is a navigational structure that supptires dynamic selection of the
intention to be achieved next and the appropridétategy to achieve it whereas the
associated guidelines help in the achievementeo$éhected intention.
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Figure 2: The map meta-model

A strategyis an approach, a manner to achieve an interifioa.strategy, as part of the
triplet <l;,1;,5;> characterizes the flow fromh to I; and the wayl; can be achieved. The
specific manner in which an intention can be adtdels captured in a section of the map
whereas the various sections having the same iotehtas a source anglas target show
the different strategies that can be adopted foreang I; when coming fromi;. Similarly,
there can be different sections havings source antj, I, ...l as targets. These show the
different intentions that can be achieved afteratigevement of.

There might be several flows fromto I;, each corresponding to a specific strategy. In
this sense the map offensulti-thread flows There might also be several strategies from
different intentions to reach an intentibnin this sense the map offeralti-flow pathsto
achieve an intention. The map contains a finite Imemof paths, each of them prescribing a
way to develop the product (a Lyee program), iazheof them is a Lyee process model.

2 We use an E/R like notation. A box represents eityERype (ET), the labeled link represents a Relship Type (RT)
and the embedded box refers to an objectified RT.

® Intention are in italicsl{, I;)

4 Strategies are indrial narrow "(Sj)



Therefore the map is multi-model The approach suggests a dynamic constructioheof t
actual path by navigating in the map. Because #&x¢ intention and strategy to achieve it
are selected dynamicallguidelinesthat make available all choices open to handl@ng
situation are of great importance. Tiheee Maphas such associated guidelinegguddeline

is a set of indications on how to proceed to adhiam intention. A guideline embodies
method knowledg® guide the Lyee engineer in achieving an intenin a given situation.
The execution of each map sectionsigported bya guideline which can be atomic or
compound. Some sections in a map cadddamed agnaps in a lower level of abstraction.

2.2.2. The Lyee process model or the Lyee Map

This section describes the Lyee process model btantiating the concepts of the
process meta-model presented in section 2.2.1ré-gjgshows the Lyee process model, i.e.
the Lyee Map As shown in this figure, there are three keyntiens in the Lyee process
model, namelyCapture Lyee User Requirements, Specify Lyee seftieguirementsand
Generate Lyee programWe refer to them as ‘Process IntentiorGapture Lyee User
Requirementsefers to all activities required to instantiate tipper level of the Product
Model for a given application where&pecify Lyee software requirememnéfers to all
those activities that are needed to map the cosadhe upper level of the Product Model
into the concepts of the lower layer. Eight strege@re used in the Lyee Process Model.

A Lyee program can be generated following differngaths in thd.yee Map in other
words, using several methodological approachesirfsbance, the Lyee engineer can first
follow the section <Start, Specify Lyee SoftwareqReements, From scratch strategy>,
and then <Specify Lyee Software Requirements, Gém@etyee program, LyeeAll
generation strategy>. The path including these sections was documented in [Nurcan
02]. In this paper, we focus on the two map sestadrawn in bold in Figure 3.

From Scratch

Scenario Strategy

Driven
Strategy

Integrated

N Optimisation
Mapping Strategy

Stategy

Specify Lyee
Sotware
Requirements

Completness Generate
Strategy Lyee Program

Figure 3: The Lyee process model : the Lyee Map
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2.2.3. The guidelines associated to the Lyee Map

The guideline corresponding to the map section &St&€apture Lyee User
Requirements, Design pattern driven strategy> reasrted in [Rolland 02b], [Rolland
02d] and [BenAyed 03]. The two map sections <Capliyee User Requirements, Specify
Lyee Software Requirements, Integrated mappingtesfye and <Capture Lyee User
Requirements, Specify Lyee Software Requirementsy M Mapping Strategy> describe



two alternative ways to transform a PSG (concephefupper layer of the Lyee Product
Model) into a PRD (concept of the lower layer of thyee Product Model).

The execution of the map section <Capture Lyee WBssguirements, Specify Lyee
Software Requirements, Integrated mapping stratéggrsforms each Node (related to a
Defined) in a given PSG into a Scenario Functiothencorresponding PRD. The guideline
associated to this map section will be describetilturstrated in 83.

The execution of the map section <Capture Lyee WBssguirements, Specify Lyee
Software Requirements, N to M Mapping Strategyntfarms N Nodes (with their related
Defineds) in a given PSG into M Scenario Functiomghe corresponding PRD. The

methodological knowledge supporting this map sectvas formally defined and illustrated
in [BenAyed 03].

The execution of the map section < Specify Lyedvke Requirements, Specify Lyee
Software Requirements, Optimisation strategy> atmgperform a set of optimization
operations on the Lyee Software Requirements waiehdescribed by instantiation of the
concepts of the Lyee Product Model's lower laydneTguideline associated to this map
section will be described and illustrated in 84.

3. The guideline supporting the map section <Capture Lyee User Requirements,
Specify Lyee Software Requirements, I ntegrated Mapping strategy>

The aim of this section is to present the guidelassociated to the map section
<Capture Lyee User Requirements, Specify Lyee Sw#wRequirements, Integrated
Mapping Strategy> (see Figure 3), and the set afetying mapping rules useful to
establish the correspondence between the concépite dwo layers in the Lyee Product
Meta-Model. Each mapping rule exploits the struadturelationships between some
concepts of the upper layer of the Product Meta-®l@shd some others in the lower layer
(Figure 1). The guideline supporting the Map sect&@apture Lyee User Requirements,
Specify Lyee Software Requirements, Integrated Mapftrategy> executes successively
the following mapping rules for a given PSG in ortteproduce a PRD:

- Apply the mapping rule RO to transform the PSG amfRD,

- For each intermediate Node of the PSG: Apply thepimay rule R%;; to transform
the Node into a Scenario Function in the correspaneRD,

- For each Defined of the PSG: Apply the mapping R, to transform the
Defined into one or several Logical Units in theBario Function; and to transform
the items of the Defined into Domain Words shangdhle Logical Units,

- Apply the mapping rule R3 to transform links between Nodes into InterSF
Routing Words,

- Apply the mapping rule R4 to add informations speto the Lyee internal layer.
3.1. The Mapping Rule RO: Mapping a PSG into a PRD
In the Lyee process, each PSG is mapped into a WRidlever the mapping strategy

used. The mapping rule RO performs the followingoas: (i) Create a PRD corresponding
to the PSG in hand and (ii) Define the PRD’s name.

3.2. The Mapping Rule R1g; : Mapping a Nodeinto a Scenario Function
The strategy of the Lyee Map presented in Sectias 8alledIntegrated Mapping

because each Node in a given PSG is mapped inte@aBo Function. In other words,
Integrated Mapping means “One to One mapping” fibrN@des. Figure 4 illustrates
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graphically the ‘One to One Mapping’ strategy apglto two Nodes related to Defineds of
type ‘screen’.

]

2

T
=

[ok] [cancel]

Figure 4: The illustration of the ‘One to One Mappi  ng’ strategy

In order to illustrate thdntegrated Mapping Strategywe use theSplit a Goal
example.Split a Goalis a functionality which, given a goal statementlsas Withdraw
cash from an ATM’ automatically decomposes it intovarb and its parameters.For
example Withdrawis theverb, cashis thetargetparameter of the verb afldm an ATMis
the means parameter. For this example, we will consider otihe two parameters
exemplified abovetargetandmeans

Goal Split :PSG
G |.‘ ‘ PsgSplit :Output
— X
i Node3 verb=f, . (Split.goal)
Split :Begin
Nodel :Output
Source :Continuous — target=f.. ), (Split.goal)
:Continuous cmdCancel =true Goal -Qutput
X means
veans: [ ] e ] Keans.,. (spt goa)
:Inter mediate
- ]
T“ ‘Defined hcive [Adie ]
9 Split —ndCancel
Cancel cmdSplit | g
screen K

Figure 5: The user screen for

) Figure 6: Formulation of the user centric requireme nts
the ‘Split a Goal’ example

for the ‘Split a goal’ example

Figure 5 shows the user screen designed forSpkt ‘a Goal’example. Th&plit button
triggers the decomposition of the goal statemeaviged by the user in théoal widget
and the display of the result of this decompositiothe widgetsverb, target andmeans
The Cancelbutton allows the user to stop the process atamyent.

Figure 6 presents the instance of the conceptsarupper layer of the Product Meta-
Model created during the formulation of the usentge requirements for the given
example. This instance is drawn using the UML abpgiagram notations. It shows that
there is one PSGPsgSplit which is composed of onBefined of type screen, namely
‘Split’, gathering the input and outpitems of the interaction. TheéSplit' Defined
comprises active item&mdSplitandcmdCancgl output items\erb, target, meansand a

passive itemGoal). Eachoutput itemin the Defined ‘Split’ is associated with formula
that is its calculation rule.



Mapping rule Rk:: > An intermediate node in the upper layer is trdosmed into a
Scenario Function in the lower layer.

The mapping rule RL; performs the following actions for a given nodehe PSG:

1. Create one SF for the intermediate node of the RIBfB)e SFID (concatenation of the
string ‘SF’ and a sequential number),

2. Link the SF to the PRD (the one which has beentedeay the execution of the
mapping rule)

3. Create the three pallets W04, W02 and W03,

4. Link the three pallets to the SF (Pallet belongSFk)

5. For each pallet, define the PalletlD (concatenabb&FID and the pallet name)

Example : The PSG PsgSplitwas previously transformed into the PRBrdSplit by the
application of the mapping rule RO. The intermesliadde Node?2 is transformed into the
Scenario FunctionSF01’ linked to the PRD PrdSplit. The three palletsSFO1WO04
‘SFO1WO02and ‘SFO1WO03are created and linked t&8F01’, their PalletlD are specified.

3.3. The Mapping Rule R2y, : Mapping a Defined into L ogical Unit(s)

Mapping rule R2s1; : A Defined is transformed into one or several Logl Units in the
Scenario Function created by the application of timeapping rule Rls;;. The items of
the Defined become Domain Words shared by the Labidnits.

A Definedis mapped into one or sevetalgical Unitsaccording to théefinedtype.
An Itemis mapped into one or seve@dmain WordsTheseéWordscan belong to Logical
Units in the same or in different Scenario Fundion

Let us consider an instance of PSG called PSGhe intermediate node of PSG
(corresponding to the Defined in hand) has alrdaelgn transformed into an instance of
Scenario Function by the application ofJgl Let us callDefined the Defined in hand.
The Scenario Function corresponding to the interatechode of PSGrelated to Defingd
is called SF. The mapping rule Rz, performs the following actions:

» If thetype of Defineglis ‘Screen’ :

1. Create two logical units SRnd SW

2. Specify the LogicallD and the Device (Defined nami)SRj and SW

3. For eachnput itemin Defined : (i) Create one instance @ddmain word we call
it wordk (ii) Specify the naméitem name)and the domairitem domain)of
word (iii) Associate the domain word wartb the pallet W02 of the $Bnd to
the SRlogical unit using a ternary relationship

4. For eachoutput itemin Defined: (i) Create one instance dbmain word we
call it word, (ii) Specify the namgitem name)the domainitem domain)the
L4-formula (output item formula), and the L3-comaiit (tem L3- conditioi,
(iii) Associate the domain word wasdo the pallet W04 of the $land to the
SW; logical unit using a ternary relationship, (iv)séeiate worg to the pallet
W03 of the SFand the to S\Mogical unit using a ternary relationship.

. If the type of Definedis ‘Database’ :

5 This notation expresses thatdgis the first rule corresponding to the ‘Integratedpping’ strategy. In fact, the
mapping rule RO and R4 are also used when the W™ wapping’ strategy is applied.

® The sub-index letter is used to indicate an irstaof a concept, for example Definélan instance of
concept Defined.



1. If there are input items in Defingd
- Create one logical unit FR
- Specify LogicallD and Device (Defined name) ofiFR
- For eachinput itemin Defined : (i) Create alomain word we call it worg ,
(i) Specify the name(item name)and the domain(item domain) (iii)
Associate worg to the pallet W02 of the $Bnd the FRIogical unit using a
ternary relationship
2. If there areoutput itemsn Defineq:
- Create one logical unit FW
- Specify LogicallD and Device (Defined name) of FW
- For eachoutput itemin Defined : (i) Create alomain word we call it woré ,
(i) Specify the nameitem namg the domainifem domaip, the L4-formula
(output item formulg and the L3-conditionitem L3- conditioh (iii)
Associate worgl to the pallet W04 of the $E&nd to the F\Mogical unit, (iv)
Associate worg to the pallet W03 of the $&nd to the F\Mogical unit.

Example : Figure 7 shows the instances of the concepts of.ylee internal layer of the
Product Meta-Model created by the application @& thapping rule Rg: to the‘Split a
Goal’ example. The PS@®sgSplit’ contains a single Definéplit’ as shown in Figure 6.
The DefinedSplit” will be transformed into one or several Logicalitdiby the application
of RZs;:. The SF'SFO1’ and the three palletSFO1WO02 *SF01W03 and ‘SFO1WO04
were created by the transformation of tNede2’ by applying R%1:.

- :Passive ‘ :Output ‘
:Defined Goal vert Instance of Lyee
I X . Requirements User
Split X verb=f,.,, (Split.goal) C:tric Layer
screen
:Output
I ;arget .
:Active :Active target, ., (Split.goal)
cmdSplit cmdCancel
K K
t.goal)
:Scenario Function
———
SFOL Insanoe of Lyee
RequirementsLyee

v Internal Layer
SRO1 SFO1W02 SFO1W03 SFO1W04

Splitt X

:Domain Word |
means
:Domain Word -Domain Word [(Split.goal)
:Logical Unit
Goal ‘ S target —
L—:Domain W. .ﬂ - Split :Domain Word Blit.goal)
cmadSplit :Domain Word | |
K cmdCancel \)/(ert
verb=f,,,, (Split.goal)

Figure 7 :The product resulting of the application of the mapping rule R2 g4
to the ‘Split a Goal' Example

3.4. The Mapping Rule R3g; : transforming Links between Nodes into Inter SF
Routing Words

Links between PSQGNodes are of three different typesContinuous Duplex and
Multiplex.

Mapping rule R3s;; :  Continuous, Multiplex or Duplex links between twiodes are
transformed into InterSF Routing Words.

All links in the PSG becomes InterSF routing womdghe corresponding PRD. The
Multiplex link in the upper layer of the meta-model matches up Wie PNTM routing
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word in the lower layer. ThBuplex linkin the upper layer of the meta-model matches up
with the PNTD routing word in the lower layer. T@B®ntinuous linkin the upper layer of
the meta-model matches up with the PNTC, PNTA aNd@Erouting words in the lower
layer according to the situation.

Let us consider SFand SE, two Scenario Functions obtained by the transftioneof
two nodes Nand N when the rule Rdi1has been performed. Let us consider also that N
and N are respectively the source and the target namfea fink L; . We distinguish five
situations depending of the types of the link, leé source and target nodes in the PSG.
According to the situation, the mapping rulesRerforms the following actions:

Situation 1:1f the link Lj is of type Continuous and the target node is ‘End’
- Create a PNTHouting word, specify the WordID
- Specify NextPalletlD of PNTENextPalletID = End)
- Link PNTE to the W03 pallet of SEcorresponding to the source node)

Situation 2:If the link L is of type Continuous and the target node is edla a Defined
of type database:
- Create a PNTArouting word, specify the WordID
- Specify NextPalletlD of PNTA (NextPalletiD = Pallet W04 of SF
corresponding to the target node)
- Link PNTA; tothe W03 pallet of SKcorresponding to the source node)

Situation 3:If the linkL; is of type Continuous and the target node is edlad a Defined
of type screen :
- Create a PNT@Qouting word, specify the WordID
- Specify NextPalletlD of PNTC (NextPalletiD = Pallet W04 of $SF
corresponding to the target node)
- Link PNTGC to the W03 pallet of Skcorresponding to the source node)

Situation 4:1f the linkL; is of type Multiplex :
- Create a PNTMrouting word, specify the WordID
- Specify NextPalletiD of PNTM (NextPalletiD = Pallet W04 of S$F
corresponding to the target node)
- Link PNTM; to the W03 pallet of Skcorresponding to the source node)

Situation 5:1f the linkL; is of type Duplex :
- Create a PNTDrouting word, specify the WordID
- Specify NextPalletlD of PNTP (NextPalletiD = Pallet W03 of S$F
corresponding to the target node)
- Link PNTD; to the W03 pallet of SKcorresponding to the source node)

Example: The user centric requirements shown in Figure Gdes two Continuous links.
The first Continuous link ha8egin’ as source node; this concept has not an equivatent
the lower layer, in fact the immediate start paft'PrdSplit’ is the pallet W04 of the
Scenario Function SFO1. The second continuous Hexk intermediate nod&lode2’ as
source andend’ as target. SkEorresponds t6F01’ according to R We are in the first
situation identified in this rule. Then we creatTE routing word and we link it to the
WO03 pallet of SFO1.

3.5. The Mapping Rule R4 : Adding information specific to the Lyeeinternal layer

Some concepts of the lower layer of the meta mbae¢ no direct correspondence with
the upper layer. These concepts are related td.yhe knowledge and are necessary to

9



execute the Tense Control Function [NegoroOla]gfe01b], [BenAyed02], [Nurcan02].
Thus, the mapping rule supports the specificatafresdditional information specific to the
Lyee Requirements of the Lyee Internal Layer.

Mapping rule R4: Add additional information specific to the Lyeeeuirements of the
Lyee Internal Layer

The elements of the Lyee Internal Layer involvedthis rule are IntraSF Routing
Words (PNTR, PNTN) and Action Words ( PCR1, PCRBOK, PWT1, PCL1, POP1,
PRD1). The rule Rperforms the following actions (see [BenAyed 03] rwore details):

1. Add one PNTR routing word to the W03 pallet of e&denario Function Sk the
PRD (the PRD was obtained by the transformatiorthef PSG in hand by the
application of the mapping rule RO)

Add one PNTN routing word to the W04 pallet of e&thin the PRD

Add one PNTN routing word to the W02 pallet of e&thin the PRD

Add one or severdhput Vectorsto each Scenario Function;$frthe PRD

Add one or sever@utput Vectorso each Scenario Function;3frthe PRD

For each output Logical Unit LWf the PRD (created by the transformation of the
PSG in hand by applying the rule RO), &tductural Vectors

Figure 8 shows the instances of the concepts dfybe internal layer of the Product Meta-
Model created by the application of the mapping@suR3;; and R4 to the ‘Split a Goal’
example.

oahwn

[ bomain word |
:PRD1 :Domain Word =g g
:L ogical Unit PRD1SRO1 CmdSplit K

SRO1 :Domain Word
Screen
: PRD Goal
K X
PrdSplit
:PNTN :PCR1

a PNTN ‘-PBO.
PNTNSF01R21<> W2 — :PCR2 1

SFOLWGs SHUIWG2 F’,\‘srrlg)lvav(z)lzR4 PCR2SW01 :PBOX [OL |
ﬁl PBOXSWO01
:Scenario Function|
== Wt N e
ShOL SFO1W04 \f\f’

‘W03 ‘ \ :L ogical Unit
SFO1IW03 SWo1
Screen
’J>—‘ :Domain Word

:PNTR :PNTE :Domain Word

PNTRSFO1R3 PNTESFO1RJ
SFO1W04 END means |, (Scre¢nl.Goal)

?%eans:f“eans(Scr eenl.Goal)

get(SCreenl.Goal

:Domain Word

Figure 8 : The product resulting of the application of the mapping rules R3 s;; and R4
to the ‘Split a Goal' Example

4. The guideline supporting the map section < Specify Lyee Software Requirements,
Specify Lyee Softwar e Requirements, Optimization strategy>

This section presents the guideline associatedhéo nhap section <Specify Lyee
Software Requirements, Specify Lyee Software Reguénts, Optimization strategy> (see
Figure 3). The optimization of a PRD consists anforming (merging) successively two
or several Scenario Functions into single ones. Twerge tactics are proposed,
respectively ‘Father-Child Merge’ and ‘Brotherhobtérge’. For a given PRD, these two
tactics can be used in an intertwined manner.
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4.1. The Father-Child mergetactics

The ‘Father-Child merge’ term means that two Sdenaunctions Sfand Sk-related
with a Continuous link are merged into a singlerae® Function. In addition, let us
specify that the Scenario Function; $&not the source of a backward link (multiplex or
duplex). In this case, $i5 called the Father Scenario Function andiSEalled the Child
Scenario Functionlhis tactics is applicable:

() in the situations where the external environiner the user requirements impose
one physical screen to the Human Computer Interfaceéhis case the father and child
Scenario Functions are related to Defineds of typeen’;

(i) in the situations where optimization consideyas require a set of clustered
database accesses and where database distribomisiderations allow that; in this case the
father and child Scenario Functions are relatddefineds of type ‘database’.

The “father” (SF01) and its “child” (SF02)
are merged into a single Scenario Function

Figure 9: The father-child merge

The tactics can be applied successively severastitn perform the merging between
several Scenario Functions which are in sequent®i®RD Figure 9 presents two PRDs,
respectively before and after the optimizationtstyg being applied using the ‘Father-Child
merge’ tactics. This figure presents the two PRDd the related SFs using the Lyee
community notations. The ‘father Scenario Functi®-01" and the ‘child’ Scenario
Function ‘SF02’ are merged in single Scenario Function call&8F01".

4.1. 1 Example of Father-Child merge

In order to illustrate this optimization rule, weake use of a variant of th&plit a
Goal example.

Goal:l ‘ scl sFoL
Screen “Scl” wos |5 woz [ wos
Goal Split swo2 | | SR02
Taget: [ ] »(END

Figure 11 : The PRD of ‘Split a Goal’ example

Screen “Sc2” The PRD corresponding to th&glit a Goal’

Figure 10: The user screens for the ‘Split a example is shown in Figure 11.
goal’ example
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Let us suppose that, thanks to the Design Patténesuser interactions have been
initially designed as requiring two Defineds of ¢ygcreens. Figure 10 shows the two
screens of the adopted variant of tisplit a Goal’ example: theSplit button triggers the
decomposition of the goal statement provided byuer in the Goal widget and its display
in the widgetsverh, target and means The Cancel button allows the user to stop the
process at any moment. TBglit button triggers the decomposition of the Goal. Bhep
button ends the interaction with the user.

Let us now assume that user requirements imposestef a single physical screen to
support the Split a goal example. Consequently, screens ‘Scl’ and ‘Scusth be
merged in the single screé@plit’. Figure 12 shows this screen. The applicationhef t
father-child optimization rule will produce the PRBown in Figure 13.

Goal Split

Figure 13 : The ‘Optimized PRD’ for

Figure 12 : The user screen for the ‘Split a Goal’ example
the ‘Split a goal’ example

4.1.2. Optimization rule for the ‘Father-child meug tactics

This rule performs the following set of actions &given couple of Scenario Functions
(SK, Sk) identified as candidate to the father-child margthe given PRP We consider
Sk as ‘Father’ Scenario Function and.3B ‘Child’ Scenario Function. §ks the Scenario
Function produced by the application of the optatian rule.

SEENINE -

Create one Scenario FunctiongStrefine SFID

Link SK to the PR

Create the three Pallets W04, W02 and W03

Link the three pallets to {F

For each pallet, define the PalletiD

Copy InterSF routing words related to the pallet83/f Sk and SEto the pallet

W03 of Sk, The InterSF routing word corresponding to theticmous, multiplex

or duplex link between Sknd Sk should be deleted.

Each InterSF routing word in the PRD having; ®F Sk as target should be

modified :

- if routing word type is PNTC, PNTA or PNTM then NBzlletID = Pallet W04
of Sk

- if routing word type is PNTD then NextPalletID alfet W03 of Sk

Logical units and words related to the Scenariockans Skand Skare linked to

the corresponding pallets of the Scenario Func@ign

- Copy and link input logical units and the relateorgs to the W02 pallet of the
Scenario Function QRusing a ternary relationship

- Copy and link output logical units and the relatemtds to the W04 and the
W03 pallets of the Scenario Function,$iSing a ternary relationship.

Add additional information specific to the Lyeedmal layef

" See [BenAyed 03] for more details.
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a) Add one PNTR routing word to the W03 pallet of theenario Function SF
specify NextpalletlD as Pallet W04 of SF

b) Add one PNTN routing word to the W04 pallet ofySépecify NextpalletlD as
Pallet W02 of Sk

c) Add one PNTN routing word to the W02 pallet ofySgpecify NextpalletlD as
Pallet W03 of Sk

d) Add Input Vectorsto the Scenario Function SF

e) Add Output Vectorso the Scenario Function SF

f) For each output Logical Unit Ldelated to SgFaddStructural Vectors

10. Delete the Scenario FunctionsgaiRd Sk and their related logical units and words.

The application of this rule for the PRD of tt8plit a goal’ example shown in Figure
11 produces the PRD shown in Figure 13. The Scerrarnctions SFO1 and SF02 are
merged into a single Scenario Functi@r01lbis. The input logical unitsSR01" and
‘SR02’ are added to W02 pallet 8F01bis’ The output logical unitsSWO01’ and‘SW02’
are added to W04 pallet @FO01bis’

4.2. The Brotherhood mer ge tactics

The ‘Brotherhood merge’ means that N scenariostiong having the same source
Scenario Function Sk N Continuous Links for which they are targets merged into a
single Scenario Function. In addition, let us sfyeitiat the source Scenario Function BF
not the source of any backward link (multiplex aptéx). This tactics is applicable:

() in the situations where the external environtna the user requirements impose one
physical screen to the Human Computer Interfacehis case the brotherhood Scenario
Functions are related to Defineds of type ‘screen’;

(ii) in the situations where optimization consideras require a set of clustered database
accesses and where database distribution consmieragallows that; in this case
brotherhood Scenario Functions are related to Bdfrof type ‘database’.

Figure 14 illustrates graphically the ‘brotherhowmerge’ tactics. The tactics can be
applied successively several times to perform tleeging of several set of brotherhood
Scenario Functions.

SFO1 The “brothers” SF02 and
SF03 are merged into a
single Scenario Function
wo2 wo3 .
=

conditionl

condition2

Figure 14 : The brotherhood merge
4.2.1 Example of Brotherhood merge

In order to illustrate the optimization rule we idefd for the ‘Brotherhood merge’
tactics, we use thd&Room bookingexample. Room Booking is a functionality of avedier
support system which helps the users of the systemake hotel room reservations for the
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customers according to their specific needs. Thimabdae includes information about
customers and rooms offered for booking. The sysséall let the user state his/her
booking requirements in terms of date (beginnind @nding dates of the booking period),
as well as location of the hotel (name of the aityvhich the hotel shall be chosen), and
category of the hotel (expressed as a number &)sta

Let us suppose that, for implementing the ‘room Kiog functionality, the user
interactions have been initially designed as reéggithree Defineds of type screens as
shown in Figure 15. The user specifies the custdarexrhich the booking is recorded, and
the booking requirements for a room (booking datasgtion, and desired hotel category).
When theOK button is pressed, the system checks first if dhstomer exists. For an
unknown customer, the ‘customer error messageisglayed in an output screen. If the
customer exists, the system checks the availalolita room satisfying the customer’s
requirements. If there is no available room whickets the customer’s requirement, the
‘Not Available Room’ error message is displayedaisecond output screen. T@ancel
button allows the user to stop the process at aoynent. TheStop button ends the
interaction with the user.

Room Booking
Customer existence error Message No Available room error Message
’ Return ‘ ’ Stop ‘
S [ oo
City |:| CustomerError Message Not Available Room Error
Message
‘ Ok ‘ ‘ Cancel ‘
Figure 15: The user screens for the ‘Room booking’ example

The PRD corresponding to theoom booking’example obtained by the execution of
the map section <Capture Lyee User Requiremepts;ify Lyee Software Requirements,
Integrated Mapping Strategy> is shown in Figure 16.

scil SFO1
wo4 wo3 l

v

#K:ustomer W04 . W02 l l

No Available room III l
v

CmdCancel=true

End

Figure 16 : The PRD of ‘Room booking’ example

Let us now assume that user requirements imposestef a single physical screen to
support the eérror messages Consequently, screenScasel’ and ‘Scase2’ should be
merged in the single screen. Figure 17 shows thees.

The application of the optimization rule will prazuthe PRD shown in Figure 18.
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Scl SF01

4
Customer existence error Message ‘ Wf‘l H woz H wos )J SF02
wos [+ woz P wos
’ Return ‘ ’ Stop ‘
—_——

Scase @ SF03bis

v
[E?CIJStOmeI' or No Available room-»{ W04 H wo2 H wo3
¥ 1

’Return ‘ ’ Stop ‘

No Available room error Message

CmdCancel=true »( End

>

Figure 17 : The user screen

For the two error messages Figure 18 : The ‘Optimized PRD’ for the ‘Room booki  ng’
example

4.2.2. Optimization rule for the ‘Brotherhood mergectics

This rule performs the following set of actions #ogiven set of brotherhood Scenario
Functions SFidentified as candidate to the brotherhood merg¢he given PRD We
consider SFas the source Scenario Function in the N Contiauaoks for which the
brotherhood Scenario Functions; &Fe targets. SFis the Scenario Function produced by
the application of the rule to the brotherhood &cenFunctions SF
Create one Scenario Function,Setefine SFID
Link Sk to the PRI
Create three Pallets W04, W02 and WO03.

Link the three pallets to the SF

For each pallet, define the PalletID

Copy InterSF routing words related to the W03 paidfeeach SFo the W03 pallet

of Sk. The InterSF routing word corresponding to theticmous, multiplex or

duplex link between SEnd Sk should be deleted.

7. Each InterSF routing words in the PRD which haved Sk as target should be
modified (same sub-actions than in the Father-Child merge)

8. Logical units and words related to each Scenariwon Sk are linked to the
corresponding pallets of the Scenario Functiop(S&me sub-actions than in the
Father-Child merge)

9. Add additional information specific to the Lyeeantal layer(same sub-actions
than in the Father-Child merge)

10. Delete all Scenario Functions;Sfad their related logical units and words.

Sk wdpE

The application of this rule for the PRD of tHRoom booking’example shown in
Figures 15 and 16 produces the PRD shown in Fig&reThe Brotherhood Scenario
Functions'SF03’ and ‘SF04’ are merged into a single Scenario Funct®iR03bis. The
input logical units'SR02’ and‘SR03’ are added to W02 pallet 68F03bis’ The output
logical units'SWO02’and'SWO03’are added to W04 pallet @FO03bis.

4.3. The guideline associated to the Map section

The guideline associated to the Map sect®@pecify Lyee Software requirement,
Specify Lyee Software requirement, Optimizationattgy> implements the following
optimization rules:
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For each set of Scenario Functions in a PRD describing aatomic interaction(see
[Rolland02d])
For each set of SFs candidates to a brotherhood merge
List the brotherhood SFs to the user
If requested Apply the ‘Brotherhood Merge’ tactics for thesesSF
For each set of SFs candidates to a Father-child merge
List the couple of SFs to the user
If requested Apply the ‘Father-Child Merge’ tactics

5. Conclusion

We presented in this paper a formalization of thed_Process Model using the concept
of Map. We also developed two methodological guieks associated to two sections of the
Lyee Map, respectively <Capture Lyee User RequirdmeSpecify Lyee Software
Requirements, Integrated Mapping Strategygpecify Lyee Software requirements,
Specify Lyee Software requirements, Optimizatioatsgy>.

For a given PSG, the mapping between the concdptised_yee user requirements
meta-modeland thelLyee software requirements meta-modah be performed in two
alternative ways, following one of the two sectioof theLyee Map namely <Capture
Lyee User Requirements, Specify Lyee Software Rements, Integrated Mapping
Strategy> and <Capture Lyee User Requirements,ifgdgee Software Requirements, N
to M Mapping Strategy>. The guideline associatedh&® former allows us to generate
automatically a PRD from a PSG. Experimentatiorhwigrious examples shown that the
mapping is possible by following the rules presdnteSection 3. The result is however a
PRD that could be transformed to support improveamefurthermore, the second
guideline presented in this paper implements thB BRimization strategy.

Still now, we defined the guidelines which suppibe execution of the map sections.
The Lyee process knowledge should be completeddardo guide the Lyee engineer to
choose between two alternative sections from acsomtention towards a target intention
in the Lyee Map. This type of guideline, describimmyv other guidelines should be applied
is required, for instance, to guide the selectibrome of the two strategie$ntegrated
MappingandN to M Mappingduring the execution of the Lyee Map.

The future work includes the following tasks: @ develop a software support for the
elicitation of the user centric Lyee requirememsd ahe automated generation of the Lyee
software requirements; (i) to define the methodaal guidelines supporting the
navigation in the Lyee Map and to offer an automatipport for their execution.
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