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Introduction LES

Software testing is one of the validation
techniques most commonly used.

Notably, the functional testing allows
checking that the software behavior meets
its functional requirements.

However, these activities are still quite
expensive and heavy to do manually.

The automation of these activities is a
challenging topic.
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Introduction LES

The model-based testing (MBT) is an alternative
to the automation of these tasks.

In MBT test cases are derived from behavioral
models described using formal
modeling/specification languages.

Among the problems presented by MBT
approaches are:
Difficulty and time required to identify scenarios,
intermediate models and generate test cases.
The identification of scenarios, models associated
with these, and the generation of test cases from
natural language requirements descriptions are
challenging topics.
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Background LES

Language Extended Lexicon

Designed to help the elicitation and representation of the
language used in the application’s context.

Each symbol is identified by a name and two
descriptions:
Notion explains the literal meaning - what the symbol is.

Behavioral Response describes the effects and
consequences when the symbol is used or referenced.

Name Symbol of LEL
Type Subject/Object/ Verb/State
Synonymous [Term of LEL/Entry/Symbol
Notion Word or relevant phrase of the Universe of Discourse.
It's described by Name, Type, Notion, Synonymous
and Behavioral Response.
Behavioral [Its description contains the Type.
Response [[t has zero or more Synonymous.
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Background LES

Scenarios

Language used to help the understanding of the requirements
of the application.

Represent a partial description of the application behavior that
occurs at a given moment in a specific geographical context -
a situation

In this work, the scenario model is based on a semi-structured
natural language, composed by the entities:

Title, goal, context, resources, actors, episodes, exception and
constraint.

Scenarios are related to other scenarios by four kinds of
relationships:

Sub-scenario, precondition, exception and constraint.

LAL and scenarios are complementary techniques and are
more powerful when used together

Lexicons symbols are referenced into scenario descriptions.
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Background LES

C&L - Cenarios e Léxico
Supports the writing of scenarios and lexicons.

Implements the relationships between
scenarios and references to LEL symbols
through links, allowing the navigation between
the scenarios and lexicons of a particular

app||cat|0n HttpResqu: /%tmﬁesponse
It has a flexible architecture, ’v,ew

Controller
Model
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Test case generation

methodology HR

Activities for automation of test case
generation from natural language
requirements descriptions.
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Automation of test case

) LES
generation process

Sequence of tasks implemented in the C&L
tool for automation of test cases
generation.

Requirements Engineer
o ELICIT LEXICON
; 4
BUILD SCENARIOS

Model Transformer

s (DERIVE ACTIVITY DIAGRAM)
= A ‘

Test Case Generator

GDENTIFY TEST SCENARIOS) CDENTIFY TEST ELEMENTS)
EDESCRIBE TEST CASES){GEN ERATE TEST VALUE%%@
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Example of Use LES

Behavioral model derived of the
integration scenario of the C&L system

C&L - Cenarios e Léxicos em Lua J gp |

http://localhost:8080/cel/visao/pagina_principal.lp?cgilua+session+identification=744¢ v I-"v Google Q ~

C & l Cel - (Administrador) v

L, . . . Novo Simbolo Novo Cenario Outras Opgbes Novo Projeto
Cenarios e Lexicos

Informagoes sobre o cenario
Cenarios

ADD Titulo CaL System ||
COLLABORATOR

I ADD LEXICON S Enable the collaboration between different users in the elaboration of projects using scenarios and
SYMBOL e symbols of the lexicon.
[l ADD PROVECT
|| ADD SCENARIO Contexto The user needs to elicit the language and the situations of a specific domain.
|l ADD USER
User, System

C&L System —

CONSTWUIR Recursos List of projects

CENARIOS

1. User LOGIN THE SYSTEM.
2. User SELECT PROJECT.

Simbolos do Léxicd

|1l casos de teste

I cenério ‘ 3. # User ADD COLLABORATOR to the project
Eplsodios

Il cendrio de teste 4. User ADD LEXICON SYMBOL to the project
condrio 5. User ADD SCENARIO to the project #
estruturado 6. User LOGOUT THE SYSTEM.

[l oeos
——— s 1.1. It user not in the system then ADD USER.

I SR A > it list of projects is emply then ADD PROJECT.

[1] elemento de teste
[l Engenheiro de

Alterar Cenério Remover Cenario Casos de Teste do Cenério




Example of Use LES

Behavioral model derived of the
integration scenario of the C&L system
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Example of Use: C&L LES

Test actions and variable conditions

Id Action Name
A.l. User LOGIN THE SYSTEM.
A.l.1 ADD USER.
A.2. User SELECT PROJECT or ADD
PROJECT.
A.2.1. User ADD PROIJECT.
A.3. User ADD COLLABORATOR to the
project
A.4. User ADD LEXICON SYMBOL to the
project )
A.5. User ADD SCENARIO to the project
A.6. User LOGOUT THE SYSTEM.
Id Variable Conditions
User not in the system
NOT(User not in the
V1 User system)
Valid
V2 System Not valid
list of projects is empty
List of NOT(list of projects is
V3 projects empty)
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Example of Use: C&L LES

Test scenarios and test cases

Id Test scenario
TS1 Start-> A.1. -> [User not in the system]-> A.1.1. -> Final
TS2 Start-> A.1. -> [NOT (User not in the system)]-> A.2. -> [list of projects is empty] -> A.2.1. ->
Final

TS3 Start-> A.1. -> [NOT (User not in the system)]-> A.2. -> [NOT (list of projects is empty)]->
A.3. -> A.6. -> Final

TS4 Start-> A.1. -> [NOT (User not in the system)]-> A.2. -> [NOT (list of projects is empty)]->
A.4. -> A.6. -> Final

TS5 Start-> A.1. -> [NOT (User not in the system)]-> A.2. -> [NOT (list of projects is empty)]->

A.5. -> A.6. -> Final

Id TS Id Variables/Conditions Expected
V1 V2 V3 result
TC1 TS1 User not in the system Valid N/A Not C&L
TC2 TS2 NOT(User not in the Valid list of projects is  Not C&L
system) empty

TC3 TS3 NOT(User not in the Valid NOT(list of OK C&L
system) projects is empty)

TC4 TS4 NOT(User not in the Valid NOT(list of OK C&L
system) projects is empty)

TC5 TS5 NOT(User not in the Valid NOT(list of OK C&L
system) projects is empty)
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Conclusion LES

Natural language based specification helps the
identification of test cases that exercise different
execution flows of the software.

Generating test cases from scenarios reduces the
work of the testing process by using a graphical
display to support the test scenarios, test elements
and test cases

The use of scenarios to describe interaction among
objects as situations of the system facilitates unit
and integration testing.
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Future work LES

Test exceptions and non-functional requirements.

Represent activity diagrams as XML-XMI
documents.

Improve extraction of input variables and
conditions for testing by using natural language
processing strategies.

Implement approaches to verify scenarios and
lexicons according to specific rules.
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