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CRI : Centre de Recherche en
Informatique

http://crinfo.univ-parisi.fr

Conceptual modelling,

00, components & e-services development,
Methods & Case tools, Method Engineering & CAME tools,
Requirements Engineering,

System evolution and change handling,
Business process modelling and change management

300 publications, 82 PhD students, 20 European research projects
& industrial projects in France, Europe, USA, Japan, IFIP, CAISE
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Requirements Engineering

“The hardest single part of building
a software system
is deciding precisely what to build”- F.Brooks




- What is RE about?

 The WHY question

Why the system needs to be developed?

 The WHAT question

What the system shall do?

« Requirements definition must say

— why a system is needed, based on current or foreseen

conditions,
— what system features will satisfy this context,
e » (Ross77)

IEEE Computer 85, IEEE SE 91-92, Bubenko94, Mylopoulos92,
Dardenne93, Loucopoulos95, Rolland98 etc..




What is RE About?

‘ Focusing on the the WHAT question
poses problems :

€ Poor requirements are major source of failures
(Standish95) 8000 projects, 350 US companies :
1/3 of projects never completed & 50% succeeded
only partially

€ Most perceived problems are related to requirements
specification ( >50%) - (ESI96) :3800 organisations in
17 European countries

mEm)  Tackling the WHY question
gives hope for more purposeful systems
to be developed




What is RE about?

The Requirements
Mission statement, Engineering process
goals

"RE is concerned with the identification
of goals to be achieved by the envisioned
system, the operationalisation of such
goals into services and constraints...."

(Lamsweerde00)

Requirements
Specification




Goal Driven RE

Goals are recognised to play an important role in RE

Goals are optative statements (as opposed to descriptive),
(Jackson95), expressions of intents

Ex : Transport passengers safely
Assure customer loyalty

« Avoid to deal with details and help focusing of the essentials
Goals can be expressed at different level of abstraction

Ex : Keep doors close when moving

Keep record of loyal customers favourites!

» Goals drive the elaboration of requirements to support them



Goal Driven RE

« Goals provide rich structuring. mechanism_(AND/OR refinement)

Manage lending books

Manage Guarantee Satisfy borrower Timely Mangt
borrowership borrower privacy request of loan

Satisfy book Provide long Satisfy bibliography
request borrowing period request
OR .............
/..“"*

Maintain Maintain

as many copies regular
as needed availabilit




Goal Driven RE

- Goals allow to make explicit alternative design options

Satisfy book
request Ex : Maintain as copies as
OR .. A needed
Maintain regular

Maintain _ Maintain availability
as many copies regular

as needed availabilit

- Operationalisable goals seek for requirements

Ex: the system shall restrict the loan duration to 1 month



Goal Driven RE

» Goals are roots for conflict detection & resolution

Satisfy
customer
request

Satisfy book Provide long Satisfy bibliography
request borrowing period request

Conflict!!

Maintain Maintain
as many copies regular ~
as needed availabilit




- Goal Driven RE

Goals are recognised to play an important role in RE

But : difficult to use in practice !!!

Relating goals to other concepts
 problem, opportunity, thread, (EKD,Bubenko94)
 objects, (Dardenne91, Mylopoulos92, Prat97, Rolland98)
The golden triplet : goal, scenario & agent

» scenarios, (Fickas92, Potts95, Leite97, Sutcliffe 98,
= Haumer98, Rolland98, Anton98)

 agents (responsibility- Kaos, Leiter01), (goal dependency-
I*,Yu93)




- GoallAgent Driven RE

_ | ° Actor responsible for goal (Feather87)
RREREIERERPILCAERIREEN] - Actor dependencies: I*(Yu94)
» Goal as requirement when assigned to
system versus assumption in the

: SEICEE  environment: Kaos (Leiter01)
~Transportation-

: doors closed :
Software

Train
System

ransportatio

Tracking
system




- GoallScenario Driven RE

Scenarios are sequence of events between the user and the system

/Dﬂﬂrsﬂﬁﬂsed :Controller  :Train :Passenger

WhileMoving -1 —

. arrival

doors

ntrance
Potts' 95, doors &

closin
Leite 97, ——s

sutcliffe' 9&oUple goal &scenafio move

Haumer 98, arrival
) _
Rolland 98,

doors
van Lamsweerde 98 opening,
Kaind! Q0. —
Anton 01
But : scenarios raise a number of problems : fragmentation, coverage, levels !

(Fickas'92, Covers opening
Dardenne 93, G
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- Overview

Cooperative Requirements
Engineering With Scenarios
(ESPRIT 21.903)

Guided elicitation of
requirements from textual
scenarios through bi-
directional goal/scenario

coupling :

Scenarios

O Support textual scenario

Cre?te authoring and processing
relations

support
scenario

authoring ) i
O Discover requirements/goals

0 Organise (scenario, goal)
collections

0 Ground elicitation on
o methodological guidance and
Paris 1 - Sorbonne automated Support




Overview

Cooperative Requirements
Engineering With Scenarios
(ESPRIT 21.903)

Scenarios

| .
|

il

support
scenario

Lcljllllll

J= t§§§§§f5“qf%h Goals

Université de
Paris 1 - Sorbonne

nitial goal
discovery
strategy

Conceptualise
Scenario

alid
strateg

L’Ecritoire Map




' ? = System internal level
L' Ecritoire

System interaction level

Contextual level
Author Completion RC
’ N Sgenario

| OR
<RC—
.
-~ AND - OR relationships
among RCs

REQUIREMENT CHUNKS (RCs) HIERARCHY

]

II

A Computer-based environment guiding a systematic process for
eliciting requirements through scenario authoring and analysis
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- Requirement Chunk Model

Normal Scenario

‘ N lo.N 0.N
Re t unk ’ Exceptional Scenario

quireme
O’N State

Flow of Actions Agent

Flow Condition




RC Example

A Requirement Chunk is a <Goal, Scenario> couple

4

Si
Scenario : Ing/e th
1- The user inserts a cara in the ATM

2- The ATM checks if the card is valid
. 3- If the card is valid , then
AL c:‘ash 4- A prompt for code is displayed by the ATM to the
from ATM in a T
normal way 5- The user inputs a code in the ATM
6- If the code is valid then
7- The ATM displays a prompt for amount to the
user
8- The user enters an amount in the ATM
9- If the amount is valid then
10- The ATM ejects the card
11- The ATM delivers the cash to the user




- Supporting Scenario Authoring

Interaction
Scenario




w L'ECRITOIRE
Gloszary Pending RC  Goals Dizcovery  Bo Hiearchy Reset  Exit

M. Elicit Scenario EE|RC States

Churk Narne |RC1 Churk Type |functional & IE"‘ éf::lesE]ic' ;
B ite
i =B Whthdraer cash from the ATM [ In 2 normal way ]

Goal: |Withu:|raw cash from the AT j » Euidelis 'm

Manner: ||r-| a hormal ET Type |fun|:ti|:|na|

Guidelines

Conzult Glozzary | Cuidelines

Style Guideline :
States-

- You should be consistent in the scenario terminology. Therefore,
avoid the use of spynonyms [one object with two different namez] and

/ homonyms [two different objects with the ztame name].

Contents Guideline :

- The expected scenario proge iz a description of a zsingle course of
actions. Alternative scenarioz, interruptions or exceptional treatments
Checked Sentence are described separately.

Scenanio D escription

The uzer ingerts hiz card ii the &TH. The spstem ghecks if the card ia __]
wealid. Thﬁ:n, thg prompt fo o = ¥ .

s ) Othenwize, a meszage
nd the code iz requested again. Save Changes

[

Cancel Check Speling ‘

Select B by Clicking The MMousze Eight Button
|




Linguistic Devices

Linguistic devices to address the problem of the
mapping from informal to formal scenarios

Semantic
Patterns
Scenario
Model

Linguistic
Structures

O to identify ambiguities and incompleteness
O to help correcting them

O to transform narrative scenarios into well-
structured and semantically correct scenarios




M. Yerify Scenario Using completion Rules

Scenanio Dezcriphion

Scenario Description T [ritial States

The uzer ingertz hiz card in the AT, The systemn checls if the
iz given. The uzer inputs the code. If the code iz valid, a prom
iz entered. If it iz valid, the AT gjectsz the card to the wser. If :
delivers the cash and a receipt i printed.

|nztantiated Fatterns

Scenano Description T [ritial States

communication [ enter | [ agent : 7 ; object ; an amount ; zourc
condition ; it iz valid ; constrained ;. communication [ eject | [ ag
gource ;| the ATM ; destination ; the uszer ] ]

constraint [ condition ; a receipt iz asked by the uzer ; constrain
communication [ deliver ] [ agent : the ATM ; object : the cash ;
after : communication [ print ] [ agent : 7 ; object : a receipt ; so

Errarz List

Scenano Description T [ritial States

communication [ insert ] [ agent : the user ; object : his card ; 2o

]

Contains the Ambiguous Reference hiz ' Pleaze Rep

action [ check ][ agent : the sypstem ; object: 7] ]

Generate Patterns Linguistic: Checl:

M. Conceptualize Scenario

— Inztantiated Patterns

s
communication [ insert | [ agent ; the user ; object : a card ; source ; the user ; :‘
destination ; the &TH ] | action [ check ) [ agent : the AT ; object ; the card
walidity ] 1 conztraint [ condition ; the card iz walid ; constrained :
cormmunication [ give ] [ agent ; the ATM ; object : a prompt ; source ; the AT b _J

-

Conceptualized Scenario

=

il the user inzerts a card in the AT
2. the ATM checks the card walidity
A If the card iz walid Then
4. a prompt for code is given by the AT to the user
B. the uger inputs the code in the ATk
B. the ATM checksz the code walidity
FAF the code iz valid Then
3. a prompt for amount iz digplaped by the AT ta the uzer
9. an amount iz entered by the uzer to the AT
10. the ATH checks the amount swalidity
11.1F  the amount iz valid Then
12, the ATM ejectz the card to the uzer
13. the ATM proposes a receipt to the uger
14. the user enters a choice in the 4T
15.If  areceipt is azked by the uzer ta the AT Then
16. the &TM delivers the caszh to the uzer
17. areceipt iz printed by the &TH to the uger

2

Conceptualise QE.




- Eliciting Requirements as Goals

- Complementary goals (ANDed),
- Alternative goals (ORed),
- Refined goals (Refined).




“ L'ECRITOIRE
Glozzary Pending BRC  Goals Dizcovery  Ro Higarchy

Reset

Exit

M. Elicit Ored Goals ~—

Applied On [RC] : IF“:-I

— Miszing Cases:

5 L1 andnot 2

Alternative

3. C1andC2and ot C 3
4 ClandC2andC3and ot C 4

strategy

— Dizcovered Goals

Withdraw cazh from the AT with an invalid card

Cancel

Cl=
C2=
C 3=
C 4=

% Goal Elicited
" Scenario Elicited
Scenario Vernfied
W Scenario Conceptualised
. B2 RCI : Withdraer cash from the ATM [ In a normal way )

Conditions List |

the card is walid

the code iz walid

the amount i walid

a receipt iz azked by the user to the AT k

select Eo by Clicking The Iouse Eight Button

|

| B




“w L'ECRITOIRE

Glozzay Pending BC  Goals Discovery  Ro Hiearchy Heset  Esit

M. Elicit Ored Goals

Applied On [RC] : |F|E'I

Mizsing Cazes:

2 ClandpotC 2

3. C1andC2and ot C 3
4 ClandC2andC3and ot C 4

Dizcovered Goals

Withdraw cazh from the AT with an invalid card

Cancel

e |

Phrasing Manner
Mizzing Case:

EE|RC States

F’_’.r} EiCs States

||:1 and nat C 2
Goal :

|"-.-'-.-"ith|:|raw cazh from the AT

Manner:

|with one code enor corection | (% Nomal

Type: |funn:tin:unal

" Excephional

Cancel

Cl=

C2=

C 3=
C 4=

Conditions List ]

the card is walid

the code iz walid

the amount i walid

a receipt iz azked by the user to the AT k

select Eo by Clicking The Iouse Eight Button
|

oL




= L'ECRITOIRE

Glogzam Pending BT Goals Discowvery R Hiearchy

M. Elicit Anded Goals

Cooperative Requirements

Beszet Ewit

Engineering With Scenarios

RCsz List -
(ESPRIT 21.903)

RC5

Achiong List

Withdraw cash fram the ATH

10. the ATH prl:uses a receipt to the uzer
11. the uzer enters a choice in the ATM
12 the AT delivers the cash to the user

Add b Producing |

Composition
strategy

Add to Consu

Producing :

12 the ATH delivers the cash to the user

13. the receipt iz printed by the AT to the u
9. the ATM ejectz the card ta the user

Add to Consuring

—

Consuming :

Froducing : Consuming

Generate Goals

Elicited Goalz

Femove

]

Fephraze

Cancel

d

money transfer facilities to national mastomers fro
loans to national mstomers from electronie wallet
brd from the bank [ in a normal way )
the cash transaction to the bank ([ 1n a normal way )
he card wahidity [ in a noxmal way )

he amount walidity [ in a normal way

Jaar cash from AT wath ervor correction phase [ it
oited

nfied

neephialised

rovide cash to our bank eustomers from account wit!
Prithdrzer cash from the AT [ in 2 normal way ]

Université de
Paris 1 - Sorbonne

merecr ooy Clicking The ouse Eight Button

e




&2 L'ECRITOIRE

Glogzam Pending BT Goals Discovery  Bo Hiearchy Heset  Exit

+ L Elicit Anded Goals

Cooperative Requirements
Engineering With Scenarios
(ESPRIT 21.903)

RCz List : [R5 RC Goal = [withdraw cash from the AT

Achiong List

-

3. the ATM checks the amount walidit

9. the ATM ejects the card ta the user

10. the ATH propozes a receipt to the uzer
11. the uzer enters a choice in the ATM
12 the AT delivers the cash to the user

Add b Producing | &dd to Conzuming

Producing : Consuming :

12 the ATH delivers the cash to the user
13. the receipt iz printed by the ATH tothe u

Remowve

Remove Add to Consuring |

Phrazing Goal
Goal :

& Elicit Anded Goal: =] E3

d
money transfer facilities to national mastomers fro
loans to national mstomers from electronie wallet

b from the bank [ in a normal way )

the cash transaction to the bank ([ 1n a normal way )

the card validity ([ 1n a norxmal way )

fhe amount walidity [ in a2 normal way

lar cash from 4 T with error correction phase [ wat

poited

nfied

neephialised
rovide cash to our bank customers from account wit!

Couple

| Inzert cazh inthe ATH
Froducing : Consuming

9, the ATM ejects the card to the uger : 1. the user ingerts a card in the ATH

M anner :

|in a niormal way

Generate Goals Remowve

Elicited Goalz

the user produces the cazh [Generated from : 12, the ATH delivers the cazh to the uger
the ATH congumes the cash [Generated from : 12, the AT delivers the cazh to the user |

the uzer produces the receipt [Generated from : 13, the receipt iz printed by the ATHM to the uger | ﬂ

Femaove | | Fephrase |

Cancel

]

merecr ooy Clicking The ouse Eight Button T
| »

Université de
Paris 1 - Sorbonne




Cooperative Requirements
Engineering With Scenarios
(ESPRIT 21.903)

]

Université de
Paris 1 - Sorbonne

%» L'ECRITOIRE
Glogzam Pending BT Goals Discovery  Bo Hiearchy Heset  Exit

».LElicit Refining Goals X| RC States

Applied On (RC): [R5 =
Actions List: Refl nement

t‘}} FiCs States

[ s R g I SN PR LY —L

Discovered Goals |Ehec:|<| the: card validity

. the uzer inzertz a card in the ATM brovide cash to our bard mustomers from account vt
. the ATK checks the card validity Strategy

. the ATM dizplapz a prompt for code to the user
. the uzer inputs the code in the ATH

. the ATM checks the code walidity

. a prompt for amount iz displayed by the ATH to the user Phrasing Goal
. the uger enterz an amount in the ATk
_the ATW checks the amaount walidity

. the ATK ejects the card to the uger

- fithdrzer cash from the AT [ 1n a normmal way )

Action:

|the ATM checks the card validity
Goal :

Manner: [, 5 homal way * Mormal

Type: |physical " Exceptional

Cancel

J |
Select Ec by Clicking The IMMouse Eight Button




Organising the RCs Hierarchy

«“# L'ECRITOIRE
Glozzary Pending RC  Goals Discovery  Bo Hiearchy

M= ES

IFIF- et Fuit

M. Bequirement Chuncks Hierarchy

- - t Organising the <Goal, Scenario> collection

Scenarno Description

the uzer inzerts a card in the ATH /
the &TM checks the card walidity

Il the card iz validll Then

a prampt far code iz given by the ATM ta the uzer

RC1 iz Anded to;

RC4 : Fillin the ATH with cazh [In a normal way |
RCE : Fill in the ATk with receipt papers [in a normal \

RC1 iz Ored to

RCZ : withdraw cash from the ATM [with an invalid card |
RC3 : Withdraw cash from the ATH [with one code emor o

RC1 iz Refined by ;

RCE : Check the card walidity [in a normal way |
RCY : Check the code walidity [in a normal way |

0K |

Organising the mal way

AND
<Goal, Scenario> \,

collection RC4 : Fill in the ATM with cash

RETMTEU Uy

AND

RC5 : Fill in the ATM with paper

RC2 : Withdraw cash with an invalid card /_> OR

RC3 : Withdraw cash with one code error correction

Physical level

v
RC6 : Check the card validity AND

RC7 : Check the code validity




