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Scenarios

how the users will be using the system

taking a user’s point of view, to describe system
external behaviour, promote and advance tight
user involvement in the system development

Improve communication between the different
group Involved In system development

user-system interactions are an ideal base to
design system test cases

provide guidelines to build prototype

build a valuable base for project documentation
and user manual




Motivation

e the lack of a unigue modelling process and a
unique environment, to support the scenario
life cycle and the scenario management

e the lack of transformation technigues to reuse
scenarios in other phases of SE, e.g. testing
phase, design phase

e the lack of a proper structure and semantics for
scenario model, concelved as a collection of
scenarios integrated in a unique model through
the composition operators




Thesis Contribution

® the definition of a modelling process to support the
life cycle and scenario management, based on:

— a scenario model that preserves the potential benefits of
scenario written using informal language

— a set of transformation rules to derive other form of
specification, I.e. test cases, without introduce intermediate
formalism

® the development of a prototype software environment
to support the entire methodology

® the application of the process on a wide variety of
case studies In order to refine and validate the
methodology




Scenario Model Development
Process (SI\/IDP)

Actlvmes

m«@»

’ Languages




SMDP Characteristics

e Lightweight
e XML basec
e Textual and Graphical

e Multi viewpoint

e Iterative and Incremental




e Scenario Model: is the
structure for describing a set
of scenarios composed
through appropriate
composition rules

e Tes : cture
for describing a set of system
test cases, establishing that the
Implemented system conforms
to Its requirements

e Behaviour Model: is the
structure for describing a set
of state diagrams,
representing the dynamic
behaviour of the system.

SMDP_Structures/Languages

SDML

ScenarioDescription
MarkupLanguage

TDML
Test case Description

MarkupLanguage

BDML

State Diagram

Description Markup
Language




SMDP
Structure/Languages/Presentation System

Soemarie S56000 * User barrows a boak "

Scenario
Model SDML
Test
Model TDML
Behaviour
Model BDML




SMDP Phases

definition (where e Vvalidation (the quality
specifications are described attributes for scenarios
and formalized in the form of are checked)
scenarios)

refinement (the elaboration of
more detailed scenarios)

composition (the integration s enars Moss Development procees
phase, where different —— — \

Scenarlos are Composed) </ Definition \H/Composition\>

transformation (the derivation Construction
phase, where other forms of % |
specifications are derived \ . g :
from scenarios)

SDML Scenario Model

Transformation




Basic Terminology

e Interaction: a triple e EXxception Flow: a sequence of
(subject, action, object). Interactions that represent
Which take place between obstacles to the primary actor’s
user and system goal achievement

_ e Alternative Flow: an alternative
Goal: the result expected sequence of Iinteractions that

from the execution of the lead to success of the primary

user-system interactions g

Main flow: describes a Scenario: a collection of
sequence of interactions possible flow of interactions,

that allows to achieve the showing how the primary

primary actor’s goal. actor’s goal might be delivered '
. or fail.




Sequence

Scenario Model Structure
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An example of
Composition Rule

Let S1 and S2 be scenarios.
If precondition(S2)=postcondition(S1) and primaryActor(S1)=
primaryActor(S2), then S = Sequence (S1, S2) is a scenario such that:
goal(S)= (goal(S1), goal(S2))
primaryActor(S)=primaryActor(S1)
trigger(S)=trigger(S1)
precondition(S)=precondition(S1)
postcondition(S)=postcondition(S2)

: flows of interactions (S) are obtained combining the
: flows of interactions(S1) and flows of mteractlons(SZ)




Scenario Model Structure

e It provides a complete specification of a
system’s behaviour, providing great
expressiveness and unambiguous interaction
semantics

e It helps avoid the explosion of scenarios that
occur If we try to simply list all the possibile
flow of interaction in undisciplined manner

e it allows to Integrate scenarios directly without
Introduce other formalism, improving the quality
of requirements specification and keeping
scenarios persistent




SDML Scenario Model

actorList

scenarig

actmarinModel [-]
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SDML Scenario Model

scenarioSimpleBodyType

r

scenatio optienal inclusion
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A control Aowe step (zingle
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1.0
A control Aowe step (single
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Simpla scenarios
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Scenario Model Presentation

SDMI Package "Library System "

Title Library System
Description Llbrary System scenario model

Application Domain | | NN T logon to the LEB System"
lbrary actors = =

library_iterns =
Scenario Model
321000 =

8810001 Library User - Insert - Card (1 alternatives)
555000 = Aitarnative Flow SST000.1-1 - [F Library User - Tipe - Login parmeters

356000 = - -
NS1000.1-1.1 Library Ueer - Type - Login parmeters

ns1000.1-1.2 LEE System - Venfy - Login parmeters
s51000.1-1.3 LEE System - Display - Query Ienu
SUCCESS

&81000.2 LEE System - Eequest - PIIT

&81000.3 Libratry Uger - Type - PII

5810004 LBE System - Valdate - PTN

581000.5 LEE System - Display - Main Menu

SUCCESS




Scenario Model Presentation

Update Daer '
it &
Goal
Description
Primary Actor

554000 Secondary Actors
Waer exit frorm Trieer
rrif PrkEr ngger

Preconditions

Postconditions

SC2000; Waer wanta ta interact with LBB ayatern

856000.1 ibrary User - Select B vain_Menu
Boak ar returs a Baak frarm i i i SS6000.2
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rrsEEriy

$86000.3

S86000.4
886000.5
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S86000.8
SUCCESS




Scenario Model Presentation

Scena o SR6000 7 '<er horrows a hook"

e .~
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S&86000.1
S&86000.2
S&86000.3
S&86000.4

S86000.5
S56000.6
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S&86000.8
SUCCESS

Library Tser - Select Borrow - Man Menu

LEE System - Display - Borrow Ienu

Library Tser - Select - Book

LEE System - Check avaability - Bocl
Hreeption Flow SSO0004-1: [F ¢(LEE Sysiem - Check avaiability - Book = falss)

"

[1 exceptions) :f

™\

ss6000.4-1.1 LEE System - Eqect - Card
~s6000.4-1.2 LEE System - Display - Errorldessage
FATL

LEE System - Display - Book Loan
Library User - Accept - Book Loan

LEE System - Check - Book Loan
Erxception Flow S56000.7-1 IF {Book. reserved = 3)

LEE System - Save - Book Loan

[l execeptio

4

\




Construction Phase Activities

composition of different scenarios
through integration rules

v Composition Phase

Definition Phase Refinement Phase

e the definition of Vocabulary: list of the identification of alternatives
actors, items, actions flows

the identification of the scenario’s the identification of exceptions

goals, and the basic list of triggers- flows (goal obstacles)
condition, pre-condition. the identification of redundant
flows (include)

the identification of extensional
flows(extend)

the description of a mainflow of
interaction for each identified goal




Validation Phase

Refinement or
Composmon phase
activities

ﬁ i

Definition phase
activities

Validation phase

[teration Goals L
activities

Review the scenario model scenario model is
complete, consistep

v’ scenario completeness

v’ scenario consistency

Deliverable of scenario
model

v’ scenario correctness




Validation Phase

e Scenario Completeness: the capability of scenarios
to represent all the behaviour required.
— Iterative and incremental characteristics of SMDP
— variant, extend, include, composition rules
— Indicator (1.e. number of: steps of scenarios,variants)

e Scenario Consistency: the capability to avoid
contradictions inside the scenario model and respect
Its derived models
— vocabulary shared between models
— cross- referencing obtained through XML
— variant related to the same goal

e Scenario Correctness: the capability to avoid
Incorrecteness during flow of interactions
composition




Trasformation Phase

e to derive other forms of specifications :

— to support validation phase, reducing
Incompleteness and inconsistency for the
scenario model during the construction phase

— to support other phases of software
development, such as testing phase and design
phase

% state diagrams

N— I
—_—

VIEWS




Path Generation Algorithm

Path1: 551.1, 551.2, 551.3, 551.4, Success
Path2: 551.1, 551.2, 552.1, §82.2, Success
Path3: 551.1, 551.2, §53.1, 5§53.2, §53.3, $53.4, Success

Path4: 551.1, 551.2, 553.1, 554.1, Failure

A path is defined as an interaction flow included in a scenario, and it corresponds to a
flow of actions obtained by analysing all the flows of interaction derived from that
scenario (simple or composite).




Path Generation Algorithm

*prolog denotes a set of interactions common to a set of subflows */
prolog O;
hile (st does not contain variants and st <> success or failure){
if (st is an interaction) {
append st to prolog ;
let st’ be the step following st in the current interaction flow ;
set st to st’;
} else if (st is a goto) {
w hile {st is a goto) {
set st to the step reached by the goto in the current interaction flow;
}/ / while
1/ / else if
}/ / while

if (st contains variants) {
let st” be the step following st in the current interaction flow ;
foreach st”’in variants(st) {
/ “subflows(x) is the set of interaction flows starting from the step x */
set subflows (st’’) to path_step(st’’);
}/ /foreach
/ *mainsubflows is the set of interaction flows that follow the step st */
set mainsubflows to path_step(st’)
foreach st”’in variants(st) {
insert prolog at the beginning of each interaction flow contained in subflows [st”’];
}/ /foreach
insert prolog then step at the beginning of each interaction flow contained in
mainsubflows ;
return the union of subflows and mainsubflows ;
} else {
return prolog ;

}/ / else




Test Model Generation

| testcazeDefinitionType

|
|
|
ActionToBePerformed: :
scenarlio interactions that :
have user as primary actor

ExepectedResult: scenario
Interactions that have
system as primary actor




S551000.1-13
SUCCESS
551000.2
5510003
5510004
5510005
SUCCESS

Q TESTCASE

DATA INPUT
NOTE

Step 1

Step 2

ID_TESTCASE
DESCRIPTION
TRIGGER
PRE-REQUIREMENTS
DATA INPUT

NOTE

TEST CASES

TCo0n i mandatory

Libtaty ae

Login parameters

- Tyrpe - Login parmeters

ExpeciedResult




SC9000

User retrive and show document
L]
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ISC2000 =;
4 User enter in 1
\ TtalgiureWeb |

1
1 and open an .
1

SCROOD;: User Set Query and Consults Documents

v

Retrived
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551200
System
Update User
Profile

SC1200; User make a Research a’_k

Manasge the Query
SCA000; Waer mahes a research

ID_TESTCASE

TCo000 PRIORITY

thatidatory

DESCRIPTION

|User tettive atid show documetit

'TRIGGER

IUser - Det - Browser [EA.0

[PRE-REQUIREMENTS

IUser- ko - TREL

‘DETE. INPUT

URL=[www italgiure. giustizia it] Login parameters=[guest, suest] Archivie
Mame= [Civile] Query=[testo=miniore] Keyarord=[mir1o11]

STEP

| Action

| ExpectedResult

Step 1

IUser - Det - Browser [EA.0

Iﬂvstem - Load - Browset IEA.0

IUser- itigert - UEL

ISvstem - Display - Home Paze

v v
PASS6000 || S57000

Laer e ute LHaer enecute
Multiarchivie
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SCP00; User Manage Que.—y*‘

\d v
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Lheer driaby e Lhaér e ute 4
Puih Service | lQuery in ather]
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Step 3

IUser - delect - Archive

ISvstem - Bequest - Login paratmeters

Step 4

User - Type - Login paratheters

Byatem - ¥erify - Login parameters
System - Show Login cortect - Message

Bystem - phow - Archive

Step 5

IT_Tser - Insett - Caery

ISvstem - Update - Chuety Area

Step 6

IUser - Consult - Lemtha Metwork

Iﬂvstem - Display - Keyword

IUser - Choice - Keyarord

Iﬂvstem - Update - Cuetsy

Step 8

zer - Execute - Duety

Guratetn - Theck - Duery
dGurstetn - Execute - Chaety
Brrstetn - Undate - Research Tree

\ A
$51100

User consults
documents
retrived

551300 1 :

User show
document
retrived

Step 9

IT_Tser - Bave - Cuery

ISvstem - Asgk Hame - Query

IT_Tser - Insert Mate - Cuetsy,

|S3,{stem - Bave - ety

IT_Tser - & ctive - Push Setrice

Iﬂvstem - Enahle - Push Service

IUser - Consult - Set of Docuent

Iﬂvstem - ohow Titles - Set of Document

IUser- aelect - Document

ISVstem - ohow - Document




Behaviour Model Generation

—
stateDefinitionType

1. system action: scenario
(=) interactions that have

system as primary actor

transition: scenario
Interactions that have

gD= e (== user as primary actor

A zhate in b

behaviourModel [ = statel]lagram =] —--—.—-

COML Raat Elernent

A set of states an-:l A sr..ar.e in r_he 5t
transitions




5360001 Library User - Select Bosrow - Main Wenu
5560002 LEE System - Display - Borrow_Menn
5360003 Library User - Select - Book

5560004 LEE System - Check_avaiahility - Book (1 exceptions)

Excepfion Flow 556000 4.1 IF (LEE Sysfem -
Check_avaiabilify - Book = falze)

55e00004-1.1 LEE System - Eject - Card
5e00004-12 LEE System - Display - Errothessage
AlL

5860005 LEE System - Display - Book_Loan

3360006 Library User - Accept - Book_Loan

S36000.7 LEB System - Check - Book Loan [l exceptions)
SR60008 LEE System - Save - Book_Loan

SUCCESS

586000.1 Library User - Select Borrow - lain Wenu
5560002 IBE System - Display - Borrow e
5860003 Library User - Select - Book

5560004 LEBE System - Check_avaiahility - Book (1 exceptions)

Exception Flow S56000 ¢-1: JF {LEE System -
Check_avaiability - Book =false)

5R60004-1.1 LBE System - Display - Meszage
SR60004-12 Library User- Accept - ErrotMessage
5R60004-13 LBE System - Eject - Card

FATL

5860005 IBE System - Display - Message

5860005 Library User - Accept - Message

586000.7 IBE System - Display - Book Loan

S360008 Library User- Accept-Book Loan

5560009 IBE System- Check-Book Loan (1 exceptions)
53600010 LEE System - Save - Book Loan

SUCCESS

y

Stato 0
LEE System..

Library User-Select Borrow-Main Menu
Stato 2

LEE System..
LEE System..

ilarar - _EofL
Stato 1 Library User-Select

LEE System..

Stato 0

LEB System..
Stato 3

LBB System

ibrary User-Select-Borrow Main Menu Library User-Accept-Me
Stato 2

LBE System LBE User-Accept-Book Loan
Lib User-Selec Book LEE System
Steto 1 ibrary User-Select-Book

LEE System..
Stato 4
Library User-Accept-Errorhlessage tgg :ﬁg::::

Library User-Logoff-System

LBE System..

Library User-Logoff-LBB System

(" Failure 0

|




Outline

® Scenario Model Development Process
Overview
Scenario Model Structure
Scenario Description Markup Language
Scenario Model Presentation System
Phases and Activities
Test Model and Behaviour Model

® Scenario Model Environment
® Case Study: ItalgiureWeb System
® Conclusion and Future works




Scenario Model Environment

Activities

supports 4 Structures SMDP Phases

| anguages




The use of SME

Scenario Model Editor

'S-L'Erhlril.'l Muaodel

Rewview
Functional
Requirements

Analyst ‘Behavior Model

. 3
Stakehalder
Ly E,

WML Documents

Functicnal
Requiremeants

Slakehalder




SME=> Architectural Overview

Scenario Model Manager (SMM):

supports the creation,maintenance,
validation and visualisation of the
SDML documents corresponding to
the scenarios that compose the
scenario model.

Test Model Manager (TMM): allows

to automatically derive a set of test
cases from the entire scenario
model.The test model is visualised in a
tree —structured fashion,where each
test case has an hypertextual format.

Behavior Model Manager (BMM):

allows to encode the entire scenario
model into a set of state diagrams.The
behaviour model can be visualised
through an external viewer.




Scenario Model Manager

Design View

3 Agpiication SUWL v, 1.0 - My ewalt INiTnel P darer
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BUCCESS

User - Opea - Browser [EGD
yetem - Load - Browses IEG.0
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Syshem - Display - Home Page

(8 aftsmetiret)




Scenario Model Manager

Test Cases View State Diagram View

| Application SDML v. 1.0 - Microsoft Internet Explorer @  Statechart Editor g

TEST CASES

D_IE
DESCRIPTION
TRIGGER

PRE REQUIREMENTS

- o0 eeeeeee

emma Network

DATAINPUT
NOTE

L B R N R R N N 2

User-Execu

Author:

| Description:
Title:
Creation Da




Test Model Manager

" N
= ] Application SDML v. 1.0 - Microsoft Internet Explorer @@

TEST CASES

ID_TESTCASE .1 FRIORITY
DESCRIPTION
TRIGGER

PRE-
REQUIREMENTS

DATA INPUT
NOTE
STEP
Step 1

Step 2

Step 3 Clon ste By
e e e e S Y e |

Author:

Description:
Title:

Creation Date
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Classification Framework

What is the knowledge
expressed in a scenario?

Contents

Why use a p aims at S ) F In which formis a

cramarin urpose cenario orm e rari e o raccar?

scenario’ expressed scenario expressed?
under

evolves

How to manipulate Lif
a scenario? lecycle P rocess




Application of SMDP-SME

ItalgiureWeb



Further Research

e to refine and validate SMDP and SME prototype
version In order to obtain a real industrial product

e to integrate SME with features of natural language

e to apply our approach in order to document the
behaviour of the existent projects before to
migrate them using the new technologies

e to support the development of the new project, In
particular in the analysis and testing phase

e to document the projects already developed In
ordert to create a knowledge repository
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Core Process | BuUsiness : Analysis & Implemen-
. Requirements . . Test
Workflows Modeling Design tation

Models

Verified by

Realized by ~ Business Use-
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Domain
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Thesis Contribution

® the definition of a modelling process to support the
life cycle and scenario management:

— the definition of scenario model that includes the
composition operators to compose scenarios, without
Introducing intermediate formalism

— the definition of a set of transformation rules to derive
other form of specification, I.e. test cases

— the definition of a set of activities

® the development of a software environment to
support the methodology

® the application of the process on a wide variety of
case studies in order to refine and validate the
methodology




Basic Terminology
..continue

e Scenario: Is an ordered set of

Interactions that occurs under
certain conditions (precondition), to
achieve the primary actor’s goal.

e Goal : is defined as the result

expected from the execution of the
user system interactions

e Actors: they can be a person or

another computer system or
organization structures that have a
role in the scenario

Item: is a relevant physical element
or information that must be
available in the scenario

e Trigger: is an event that causes the

execution of the user-system
Interaction

Precondition: characterises the
condition under which the goal may
be achieved.

Postcondition: indicates what will
be the result after the execution of
the sequence of interactions.

Step: corresponds to the
Interactions between actors (user
and system) to achieve the goal of
the scenario.
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