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Learning objectives

Identificar atividades de validacao e verificacao no SDLC
Descrever as camadas do teste da piramide

Descrever o ambito dos teste unitarios, de integracdo, de sistema e de
aceitacdo

Explicar o ciclo de vida do TDD

Explique como as atividades do QA sao inseridas no processo de
desenvolvimento numa abordagem classica e em metodos ageis

Relacionar os critérios de aceitacao das histérias (user stories) com testes ageis
Explicar a dinamica das equipas que adotam processos de CI
Relacionar as praticas de CI/CD com a abordagem agil ao desenvolvimento

Explicar o sentido da expressao “continuous” em CI/CD
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Algumas ideias do desenvolvimento agil

m What is it? Agile software engi-
neering ' philosophy and
The philosophy encourages cus-
tomer satisfaction and early incremental deliv-
ery of software; small, highly motivated project
teams; informal methods; minimal software
engineering work products; and overall de-
velopment simplicity. The development guide-
lines stress deliven ly | desig
(although these activities are not discouraged),
and active and continuous communication
between developers and customers.

Who does it? Software engineers and other
project stakeholders (managers, customers,
end users) work together on an agile team—a
team that is self-organizing and in control of its
own destiny. An agile team fosters communi-
cation and collaboration among all who serve
on it.

Why is it important? The modern business
environment that spawns computer-based
systems and software products is fast-paced
and everchanging. Agile software engineer-
ing represents a reasonable alternative to

Credit: Pressmen’15
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conventional software engineering for cer-
tain classes of software and certain types of
software projects. It has been demonstrated to
deliver successful systems quickly.

What are the steps? Agile development might
best be termed “software engineering lite.” The
basic framework activities—communication,
planning, modeling, construction, and
deployment—remain. But they morph into a
minimal task set that pushes the project team
toward construction and delivery (some would
argue that this is done at the expense of prob-
lem analysis and solution design).

What is the work product? Both the cus-
tomer and the software engineer have the
same view—the only really important work
product is an operational “software increment”
that is delivered to the customer on the appro-
priate commitment date.

How do | ensure that I've done it right? |If
the agile team agrees that the process works,
and the team produces deliverable software
increments that satisfy the customer, you've
done it right.




Velocidade “furiosa’?

f % N Greater speed may generate
o } more risk and less quality...
N

Para avancar depressa e
com seguranga, €
preciso preparar a
“maquina”: mexer no
proprio processo de
engenharia de sw.

W JNIal Velocity = Direction + Speed

quick feedback
improves direction

which improves quality which improves
speed
which improves feedback

Crédito: Rui Gongalves, Winning Consulting
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E indispensavel considerar as praticas que podem
fomenter e medir a qualidade do produto

GARANTIA DE QUALIDADE DE CONTROLO DE QUALIDADE DE
SOFTWARE SOFTWARE

conjunto de atividades (praticas) Avalia se os produtos de

para controlar e monitorizar o software estdao dentro dos
processo de desenvolvimento padrdes de qualidade definidos
de software para atingir os recorrendo a inspecoes e

objetivos do projeto com um diferentes tipos de testes
certo nivel de confianca em
termos de qualidade

O SQC visa detetar e corrigir defeitos. A SQA tem como objetivo impedi-los.
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A garantia de qualidade é parte
integrante de um processo de
engenharia
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Abordagem de engenharia "classica": Modelo

waterfall

Requirements
analysis

\ Specification

AN

Implementation

W. Royce, “Managing the Development of Large
Software Systems,” Proc. Westcon, IEEE CS Press,

1970, pp. 328-339.

AN

Maintenance ]




Ciclo de vida dos testes e o ciclo de vida do desenvolvimento do
sw na abordagem sequencial (V-Model)

Figure 2.2 V-model for software development

Requirement . Acceptance test Acceptance
specification planning testing

/

Functional System test System
. . > . > .
specification planning testing

\

Technical Integration test Integration
specification planning testing

/

Program Unit test Unit
specification planning testing

Coding
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Phased or gated—for example, Waterfall

Requirements —|_’
Specifications

—L* Code

—|—> Testing

—|—> Release

Time .
Agile:
F Iterative & incremental
E
e Each story is expanded, coded, and tested
* Possible release after each iteration
C C C

A|lBIJI|]A|BIJ[|A[BI|]|A|B

It O It 1 It 2 It 3 It 4

Figure 1-4 Traditional testing vs. agile testing
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Na abordagem agil, a garantia de qualidade tem de ser
aplicada em cada ciclo

quick feedback
improves direction

which improves quality which improve
speed
which improves feedback
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O papel dos testes de software
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Atividades de verificacao e de validacao
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Diferentes técnicas de teste sao apropriadas em
diferentes momentos/ambitos

gestao da complexidade
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/

Requirements

/ tests

Design Integration test

High-order

1l

Testing
“direction”
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http://www.sqa.net/iso9126.html

A piramide dos testes

Ha diferentes niveis de teste; ndo é
gue uns sejam mais importantes
gue outros...

Os testes “de baixo” sao mais
granulares e especificos; os testes
“de cima” sdo mais abrangentes (e
menos finos na capacidade de
detec¢do da root cause).

Uma estratégia de testes deve
incluir diversos tipos de testes.

[ Oliveira 15


https://martinfowler.com/bliki/TestPyramid.html
https://www.blazemeter.com/blog/agile-development-and-testing-an-introduction

Exemplo de um teste
unitario: a estrutura de
dados Pilha

Qual é o contrato

push /9 pop
“funcional” desta classe? \/

top

O que se pode/deve testar
para confirmar que o
contrato esta bem
implementado?

Operations

push(x): add an item on the top

pop: remove the item at the top

peek: return the item at the top (without removing it)
size: return the number of items in the stack
isEmpty: return whether the stack has no items

[ Oliveira 16



Uma pilha esta vazia na
construcao

Uma pilha tem tamanho 0 na
construcao

Depois de n inser¢des para uma
pilha vazia, n >0, a pilha nao esta
vazia e seu tamanho é n

Se alguém inserir x e a seguir
retirar, o valor retornado € x, 0
tamanho da pilha é diminuido
em um.

Se alguém inserir x e de seqguida
espreitar (peek), o valor
devolvido é x, mas o tamanho
permanece o mesmo

[ Oliveira

Exemplo de teste unidade: Verificar o contrato da Stack/Pilha

Se o tamanho € n, entao depois
de n pops, a pilha esta vazia e
tem um tamanho 0

Tirar de umaéailha vazia Ianga
uma NoSuchElementException

Espreitar uma pilha vazia lanca
uma NoSuchElementException

Apenas para pilhas com tamanho
limitado: inserir para uma pilha
cheia lanca uma
IllegalStateException


http://cs.lmu.edu/~ray/notes/stacks/

(demonstracao)

[ Oliveira
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Pratica agil:
Test-driven development

[ Oliveira 19



“Debug Later Programming”

We've all done it—written a bunch of code and then toiled to make it
work. Build it and then fix it.(Testing was something we did after the

code was done. It was/always an afterthought, but it was the only way
we knew.

We would spend about half our time in the unpredictable activity affec-
tionately called debugging. Debugging would show up in our schedules
under the disguise of test and integration. It was always a source of

risk and uncertainty. Fixing one bug might lead to another and some-

times to a cascade of other bugs. We'd keep statistics to help predict

Test-Driven Development
for Embedded C

[ Oliveira



“Test-driven development”

Test-Driven Development is a technique for building software incre-
mentally. Simply put, no production code is written without first writing
a failing unit test. Tests are small. Tests are automated. Test-driving is
logical. Instead of diving into the production code, leaving testing for
later, the TDD practitioner expresses the desired behavior of the code

in a test. The test fails. Only then do they write the code, making the
test pass.

Test-Driven Development
for Embedded C

James W. Grenning
Forew
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O ciclodo TDD

CLEAN CODE

WORKABLE CODE :
How TO IMPROVE? (Il REFACTOR .

At the core of TDD is a repeating cycle of small steps known as the TDD
microcycle. Each pass through the cycle provides feedback answering
the question, does the new and old code behave as expected? The feed-
back feels good. Progress is concrete. Progress is measurable. Mistakes
are obvious.

The steps of the TDD cycle in the following list are based on Kent Beck’s
description in his book Test-Driven Development [ ]:

1. Add a small test.
2. Run all the tests and see the new one fail, maybe not even compile.
. Make the small changes needed to pass the test.

. Run all the tests and see the new one pass.

. Refactor to remove duplication and improve expressiveness.

Test Driven
Development

WRITE A TEST

TEST FAILS

WRITE CODE
TO MAKE
TEST PASS

CODE PASSES TEST

22
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Mistake made Bug discovery

(bug injection) Bug found Bug fixed

Figure 1.1: Physics of Debug-Later Programming

T4 Tiind Tix
S

T A T\
Mistake

made Mistake fixed

Mistake Root cause
found

discovery

Figure 1.2: Physics of Test-Driven Development




The benefits of TDD: an investigation

A summary of selected empirical studies
of test-driven development: industry participants*

Develop- Organi- No. of

Family ment time Legacy zation Software Software partici- Productivity

of studies Type analyzed project? studied built size pants Language effect

Sanchez Case 5years Yes |IBM Point-of- Medium 9-17 Java Increased

et al® study sale device effort 19%
driver

Bhat and Case 4 months  No Microsoft Windows Small 6 C/C++ Increased

Nagappan’  study networking effort 25-35%
common
library

Case =7 months No Microsoft MSN Web Medium 5-8 C++/C# Increased
study services effort 15%
Canfora Controlled 5 hours No Soluziona Text analyzer ~ Very small 28 Java Increased
et al® experiment Software effort by
Factory 65%

Damm and Multi-case  1-1.5 years Yes Ericsson Components Medium 100 C++/Java | Total project

Lundberg®  study for a mobile cost increased
network by 5-6%
operator
application

http://ieeexplore.ieee.org/xpl/articleDetails.jsp?tp=&arnumber=4163024



http://www.google.com.au/search?hl=en&q=how+to+do+tdd
http://www.jbrains.ca/permalink/285
http://ieeexplore.ieee.org/xpl/articleDetails.jsp?tp=&arnumber=4163024

Pratica agil:
Gestao do trabalho (e testes) com “user
stories”

[ Oliveira 25



Stories, use cases, scenarios

1 USE CASE MANY STORIES..

START OF USE CASE

EMD OF USE CASE

FIGURE 8:
THE RELATIONSHIP BETWEEN THE FLOWS AND THE STORIES

[ Oliveira




shopper
priovity: MUST
release: 1
sigel very large
complexity: high

a use case and its properties
captured on a sticky note

[ Oliveira

7.3 support systems
wnawvaidalble

flows: BF, A9, A10,
Al, Al12

test: select produict,
provide information
disconnect each
system mbﬂtwe;ewig

7.2 select and bwy some slices from the

100 pr&ducty USE. case caFturEd on
their own sticky notes

flows: BF
test: 100 products,

d&fwult paynw»nr




Figure 1-5 A developer discusses an issue with customers

[ Oliveira 28



Historia e condicoes de aceitacao

Histéria: O visitante pesquisa o livro por nome de autor
Sendo um visitante do site da livraria
Quero pesquisar por nome de autor
De modo a ver aa obras e novidades de um autor.

Cenario 1: Pesquisa com sucesso
Dado que estou na pagina de entrada da Fnac.pt
E insiro o nome do autor “Valério Romao” no campo de pesquisa
Quando seleciono o botao para iniciar pesquisa
Entao a pagina de resultados inclui “Valério Romao” no titulo
E existe um livro chamado “Autismo” na lista
E existe um livro chamado “Cair Para Dentro” na lista.

Cenario 2: Pesquisa sem resultados
Dado que estou na pagina de entrada da Fnac.pt
E insiro o nome do autor “askjfdenf kjewnjknkdsjn” no campo de pesquisa
Quando seleciono o botao para iniciar pesquisa
Entao a pagina de resultados inclui “askjfdenf kjewnjknkdsjnf’ no titulo
E existe a mencao “Nao ha resultados para a tua pesquisa’ na pagina

[ Oliveira 29



(Demonstracao)

Mew @) Record Play Play Suite ¥ 4 Export

Test Suites Command Target

livaria-fn Open

uma pes

ra Dentro

[ Oliveira



Pratica agil:
Integracdo continua

[ Oliveira 31



Fetch Changes

a Notify Success or Failure Check In Changes n
== [e—————r (=== g]
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https://insights.sei.cmu.edu/devops/2015/01/continuous-integration-in-devops-1.html
http://scmquest.com/continuous-integration-vs-continuous-delivery-vs-continuous-deployment/

Integracdo continua

A esséncia esta na
simples pratica de
todos na equipa
integrarem
frequentemente.

Cultura CI

Pronto para executar

Propriedade do cédigo

partilhada

Todos sao
corresponsaveis

Integrar cedo e

Sem ClI

Esforco grande e
imprevisivel para
integrar

A aplicacdo, na maior
parte do tempo, nao
esta num estado
executavel

muitas vezes

Um “inferno” na
integracao

[ Oliveira



Praticas de integracao continua

1. Os Programadores submetem A CI torna o processo de desenvolvimento
regularmente para o repositorio mais suave e menos arriscado
partilhado {4 "funciona no meu computador”

2. As alteracdes no repositério de Detecdo precoce de falhas

codigo sao observadas e
despoletam automaticamente
processos de build

3. Feedback imediato sobre o estado
das builds (resolver builds com
problemas tem alta prioridade)

4. Opcional: distribuir os binarios
resultantes da build para uma
repositorio de referéncia.

5. Opcional: lancar os testes de
integracao/aceitacao.

[ Oliveira



Termos relacionados (mas diferentes)

A equipa é capaz de fazer entregas
frequentes para produc¢do, mas pode
optar por nao colocar em producao
de imediato (geralmente relacionado
com a estratégia das empresas)

continuous

integration Sentido de “continuous” — pode ser

feito a qualquer altura

; Deployment
Integration cyTen
Application B3 (Regression) — ET'?S*'“E
o Testng F ik Producion

o Integration
Application (Regression) Deployment

Development B Testing to Production

{Unit) Testing

35

]



/ Get changes

Nao é sé
compilar...

Passos de ume = «{ .,

"bUIId" [NO]—‘»

Uma build tem varias Fails? <—( Compile )
etapas

No]
Uma build bem i Fails? <—{ Unit tests )
sucedida implica

sucesso: lNo

- compilacdo Fails? Package
B files
- execucdao de
[No]

baterias de teste 0

- Outros controlos
de qualidade (e.qg.:
inspecdo de codigo)

Notify
developer

I Oliveira 36 Build failed Build sucessful




Exemplo: Gitlab Ci/CD

/o=V
N>

Continuous Integration

Push code fixes Review and approve

Automated Automated
build and test build and test

Push code changes

Continuous Deployment
g @ oo O O
= $ ¥

X X
Automated
©-© ‘© ©-©-©>© build, test, deploy
Create \ ;
new b:ranch Deploy Review App || & | Merge
@ > @0 »
Y
©-0-0>Q_
Deploy to production |I
7
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