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ecerely, softwars developmers teams
using agile processes have smced
widely adopriog cestdriven dﬁthp—

mene. Diespirs s name, “rest driven”

“rem fine" developmen isn't really

a tering technique. Also loowm as
test-driven design, TDD works like chis: For

ezach small bir of functionality che program-

mers code, they Arm wrie unk

temrs. Then chey write che oode

thar makes theoss unic texs

pars. This forces the program-

mer m cthink abour many as

peces of dhe feanare before cod inic

ing ic. [t also provides a safery
net af eesis thar the program-
mem can rn with each updane
to the cods, ensunrg rhae
refactored, updaesd, or new
cods doesn'’t break: existing functicnality.
TOD can also extend beyond the unit oo
“developer facing” test. Many mams ochading
iy 0T use “customer faciog” or “story” cests
to help drive coding. These t=ms and sxamples,
writtan in a ferm undemandable o body busi-
oens and technical cearm, illunerate p2quiremenis
and businzss mules. Customer-facing rests mighe
nchode funcrional symem, end-to-end, perfor-
mance, securky, and usbility cem, Program-
mers wrie code 1o make these teits pas, which
shows the product cemers and makebolders
that che delivered code me et their =xpactations.
But doss TOD really improve softwaes
qualicy?
Same ststislics

It you lke numbers, many smdies have
thoar thar TOD dos impeove qualicy. Accord-

Driving Software Quality:

How Test-Driven Development Impacts Soltware Quality

ing ro Diavid Jarmen’s paper, “Saftware Archisc-
nxe J.mpm?cmem |I|r\ol.|p.h Tear-Lriven Dieved-
opment” (ACH Press, 2005 ndusiry sodis
show char programmer uung TOD produced
code thar passed berwesn 18 and 21 percem
more extemal test casss than code produced by
comre| groups not usiog TDD. Addirionalky: ihe
(RER) plmrmm:ts sperk less time debugging,
lanzen abo cites academic sudies chat demon-
siared sgnifican improvemens in axternal
software qualicy and programmer preductiviny.
One such sudy, by Boby George and Lau-
rie Williarms, found thar aldiough TOD might
ially reduce produciviny among program-
mers mexperienced with wrking code pem-
fine, the TOD developers wooie code that
pas=ed 18 peroent more fincrional iest cass
than the c:-l:l:n:-l pr-'.up 1"4n [niial In-.'ﬂm:
tions af Test Diriven Development o Indus
SAC, 2003). The sudy also repored that |J1

code TOD developers: produced surpassed in

dustry sandirds o code coverage.
{Of course, staticics anen't everything.

Fingi-haned expeience

["ve worked an thres differem development
tz2ams using TDD and on several more eams
that didn'r. 1can tell fou from firt-hand expe.
cience that TDDY produces code chat has onders-
of-magnimde fewer unir-level bugs, far fewer
furctional bugs. and an exponentially higher
probakilicy of meering staksholder upa:l:.-
tiorn when -mmpar\ed code prad.n d by cn
wventicnal progri mming vechni niguies.

I 2000, 1 joied 2 team of sighe programmers
who hud just adopeed Extremne Frogramming,
TTD b5 a ceniral XP concept, sa 1was mrpried
whian [ the aols esmer, becarme ovarahieimed wity

B 4.7 $5000 RN 20 @ 100 IRER

Apesar do seu nome, “test driven”
ou “test first” development nao é na
realidade uma técnica de teste.

TDD forca o programador a pensar
em varios aspectos da funcionalidade
antes de implementa-la.

Muitas equipes utilizam “customer
facing”, ou “story” tests para ajudar no
desenvolvimento do codigo. Esses
testes ilustram os requisitos e regras
de negdcio. Programadores escrevem
codigo para fazer os testes passarem,
0 que mostra ao cliente que o codigo
entregue endereca suas expectativas.

TDD produz cédigo com muito menos
unit-level bugs, menos bugs
funcionais e uma probabilidade
exponencial de enderecar as
expectativas dos stakeholders.
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L FROBLEM & MOTIVATION
Diaspies m ksl cosiucy of advarecan, 1he scfesmrs corstro:-
tinn indaricy still showawigns cf imoraturky (L. Feofasional
softwars developmane crpmoiestioas conticom ko strugels £
prodoce rulishle safrwses in & predictabls aod copaatakls
maccar. Whils s variaky of devalopmant practices see adve-
eakad that maghl inpeoses tha skostion, developers ars cftan
celictank to adopl new, poisstislly betiar practices hased =n
apacdoial sviderce skecs. Emprical svidencs af o practica’s
affizacy ara raruly sesibsbla or coacheirs srd adoping cew
pructizen in tima-conmuming, scpacanve, aod ciky
Taxi-drivsn. devakepmaed (TDD) & 5 aow approsch thee
oo 1la potanial ba-ligliﬁnul:,l imvprove tha wbaks of acfe-
wars ccastruction. TDD & x deciplived acfovas devalep-
mazk prtm ik focuses co softwars dmwign by Aeetwetting
-1 fellorwnd by preducts 2sda in short,

rr‘qullt kacutiora |3, TDD Fu.‘l:u- tha dewslopar's attan-
tion cn @ safwsre’s isterfuoe and babavicr whils Erowing
the scfrwars xrchkecturs ogsaislby.

Thi cesascrch xpplias amparicsl scfovars sagineering back-
aiquss to sxmriss the shiley of TOD t= produs better
softwars dasigra thes more eraditioesl Test- Ll xpproschas
prodoce o terma of cennskility, eciarsibilty, sad maicdsis-
mbility. [x additicn, 1kis resssrch sxamic the paduregical
inplicwtices of the xpprosch and cesalis.

If TOD prowes ko improve sobwsow quality st misimal
=zet, wrd if seudaeds 2xa lawen mnd barahi frem TOD fren
marty =n_ tban this rosssrch can bors s sigrdfisand inpact oo
the sxia of scfwars coosrackion.  Sakwsew deweloprmere
crpacxstiors will recgie b bagefits of TOD s bath o
dmmige wnd teriing xpproach, and thay will b ccovinod ¢
mdopt TOD i sppeoprivts sitostions. New textbooks sad
tanching mstarink cun ba writben apphrisg 1da tast-driven
karming sppeoach devaleped in ihs ressscch. As stodecis
karn to tske 5 morw disciplised sppemck o softwars da-
wuloprark wilk TOD, they will cacry this into peofasdonal
softwars arganiz siices and improve {he cvarall siste of scfe-
wars enmsruckisn.

L BACKGROUND & RELATED WORK
TOD ke guiced recasd sitention with the popalaricy cf
the Extrame Programmicg [XF] 13 arile safwrsre devalop-
muat methodslogy. Alkcagk TOD b boa spplied spe-
rndieally in varicus forme for srera] decsdes (LT, pomikle

Copyright i kel by the wachon'ow et
ACH 33T 1R T

dafizitices havs ﬁlt.' recacily billl proposad. Whike moma
XF pruciice ke par prog hurew anjoyed mignif;
cosenrch, advocates of TOD raby prm:.rlf_,- co aracdatal e
ianos af TOD's benafics,

L1 TR Smudies in Industry

A fw evslustive rassurck sudiss bava lookad st TOD as o
kanting prwciin Ao remove defacts (£, Thess enpivics] stod-
s or TOD werw cooducied i indosicy setings aochring
fairty small groups in wd lose e differert conpacdes (15
7, 18]. Thass rtvdiw primuerily sxamiced defect dansity x o
nsmura of sxfrwsrm quality, slihough scme survey daks is-
dirntad thet programoran {hcaght TOD promcted ainplae
dmsigra. In ths Coorgs study, programoner sxpermces wikh
TOD vwrimd from novics = sxperi, whils 1ha oiher sindise
ixrchred programmers rew ks TOD.

Thase st udias rvvesled thad progranmaes ueing TOD peo-
dursd ecds which prssad batwssn ]3!- and 5% moow -
karnsl barl cusen kb code prodocsd by ila cormeposdi
zcairol geoaps. Tha wiadiss l.hu roporiad bus time spe T
Eagring ==ds davelopad wikh TDD. Portbar 1hey rapoctad
thxi apphring TOD had fom miximal inpect toa LER de
=rmsa in pregmmmer peaductivity. I ctber words, apphe
ing T DD someriinas kack loager thas nol wing TDD. [x tbe
s that tock 169 mees tima, §l wan notad that the soakrsl
proup ales wrote far fwar tosts {has tbe TOD greup.

L1 T Studies in A cademia

Fivn studias wars conducied in academic setiings 1hat re
port smpivios] oonlis, Whan refaring to softwars qusliy,
all bat o [11] of the smpirical skudies facused on the shik
iy of TOD ko dekeck defects snchy. Twe [, 11] of the fve
studiss reporied signifcant inprsments in eenal sch-
wars quality and progrummer produstiviy. One |8 repacbad
& cceralstion betwess sumbsr of fass writen and produs
kivily. [x this sbudy, stadesis using Tesk-Fint wroks moos
kaska snd wirs signiienl by mors productive. The remaining
s [L4, 15] el ucdion reporied ac siguificank improvamanks in
wither defact densily or preductiviy. All fve stodies wees
rebitivaly small nad imeheed coly o singls semasier cc Jos.
In all studies, programmers bad Bith or 20 previoes spe
risnca with TOD.

23 TIMY and Design

A n mumbar of the Extreme Programmiag Bas practioes,
TDD ia mcel aheen aascciied wih sgils scfoars deeky-
neat p Many agik | mject u comp
siva desigs sisp pressding signiboant programming i fwor

TDD foca a atencao do programador
na interface e no comportamento do
software.

Organizacbes reconhecerao os
beneficios do TDD tanto como uma
técnica de teste como de projeto de
software.

Quando se escreve o teste antes do
codigo, o programador decide nao
somente sobre a interface do
software, mas também sobre o0 seu
comportamento.

TDD foca em como a técnica lidera a
analise, projeto e decisbes de
programacao.
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Abstract

Test.driven devefopment (TDDY i2 an agile softoare development srateqy thot addresses
bodih desigm and feshing. Thiz paper deseribes a condrolisd sxperiment that eramines the
effiets of TOD on imtermal soffware design quality. The emperiment was conducted with
undergradunte sudents in @ softuare engineering course. Students i three groups completed
semester-dong progameng projects wsimg sicher an derative Teat Fira (TR0, itemative
Teat-Lagt, or linear Test-Last approast.  Fesults from this study indicste that TDD oan
e an effective sofware design approsch improving both code-cemtric aspects suoh as object
decompogition, test moemge, and external guality, and devsloper certric aipects ineinding
producthiviy and confidence.  fn adidition, gerghive devslopmend approacies that (i
antomated testing demonatrated benefits over @ more traditional finsar spproach with monnal
tests, This study demonarates the viability of teaching TDD with minimal effort in the
aontert af a relatively fraditional development approach. Potential dengers with TDD are
identifisd regarding programmer motination and dissipiine.  Pedagogionl implications and
matrctions! teohnigues which may foster TDD adoption will also b referenced.

1: Introduction

Test-driven development |3 (TDD) hos emerged os o novel scftware development sp-
prowch that involves writing automnted unit tests io mn iterative Test-First menner. When
applying TOD, & softwere developer writes ope small mtomated it test. The developer
then writes just encugh code to moke the test pass. After possible refectoring, the syels
then quidkly repeats with the developer writing emother test and code to satisfy the test.

As o member of the Extreme Programming (XF) (2] best proctices, TDD is most often
mssristed with agile softwnrs development processes. Moy agile proceses rejest o com-
prebensive design step preceding significent programming in faver of o small ardhitectural
sketeh followed quickly by programming. Insuch s process, the softenre design and pethaps
architesture are allowed to emerpe a8 the softenrs grows. Programmers make decsntralized
design decisions o they are coding.

TDD is considered rm essentinl strategy in such oo emergent design besnuse when writing
o test prior to code, the programmer contemplotes and decides not ooly the soffwere's
interfuce (e.g. oloss/method names, parameters, return types, sand exceptions throwm), but
mlso cn the softeare’s behawior (g, expected results given certain inpuis). For instanes
the following simple test is written wwing J1Unic [6).

E uma estratégia de desenvolvimento
gue endereca tanto o projeto quanto
0 teste.

OrganizacOes reconheceréo os
beneficios do TDD tanto como uma
técnica de teste como de projeto de
software.

TDD afeta a qualidade interna do
projeto de software.
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Agenda

. Teste unitario

. TDD (Test-driven development)
. Projetando software com TDD

. LimitacOes

. O gque procurar a partir daqui?




Teste unitario € simples. Qualquer um pode utilizar.




Vocé nao precisa de nada sofisticado.




Os testes unitarios cooperam com a geréncia de risco




Os testes unitarios exercitam o software




Os testes unitarios documentam as funcionalidades







Test-driven development

Adiciona um teste que falha

Adiciona qualquer codigo

Refactor Refatora o cédigo conforme necessario




Test-driven development: exemplo




Test-driven development: exemplo




Test-driven development: exemplo




Test-driven development: exemplo




Test-driven development: exemplo




Projetando software com TDD

Durante os primeiros dias de cada
interacao, nos discutimos as stories
com o cliente.

NoOs utilizamos toda a informacgao
capturada através das interacdes com
os clientes para escrever high-level test
cases para cada story.

Quando o desenvolvedor inicia a
codificacao de uma story, ele estuda
0S test cases para garantir que as
funcionalidades basicas foram
entendidas.

Assim que a codificacao inicia, é
escrito um teste executavel simples
para a story.

O programador escreve codigo para
fazer o teste passar e entdo mais testes
unitarios podem ser adicionados para
adequar a cobertura.




Projetando software com TDD

Etapa 1. Analise

High-level test cases User stories




Projetando software com TDD

Etapa 2: Projeto




Projetando software com TDD

Etapa 2: Projeto




Projetando software com TDD

Etapa 2: Projeto




Projetando software com TDD

Etapa 2: Projeto - programacao pelos pares




Projetando software com TDD

Etapa 2: Projeto - revisao pelos pares




Projetando software com TDD

Etapa 3. Codificacdo — 1° cenario

Projeta

N

>
~ 4 Codifica

Projetista/Programador



Projetando software com TDD

Etapa 3. Codificacdo — 2° cenario

Projeta

> &

Projetista

/

Programador

Codifica




Projetando software com TDD

Etapa 4. Teste

Recebe

Testador




Projetando software com TDD

Etapa 4: Teste

“Estudos revelaram que programadores utilizando TDD produzem cédigo
gue passam com sucesso entre 18% e 50% mais casos de uso externo
do que codigo produzido por grupos que nao utilizam TDD.”

Software Architecture Improvement through Test-Driv en Development (ACM Press, 2005)




Projetando software: limitacoes

Projeto de interfaces




Projetando software: limitacoes

Projeto de componentes intimamente relacionados a containers




Projetando software: limitacoes




Onde procurar a partir daqui?

http://retriever.stela.org.br/




Onde procurar a partir daqui?

http://www.junit.org/




Onde procurar a partir daqui?




Onde procurar a partir daqui?

Referéncia para os artigos




Conclusao

TDD foca a atencao do programador na interface e no comportamento
do software.

Quando se escreve o0 teste antes do codigo, o programador decide nao
somente sobre a interface do software, mas também sobre o seu
comportamento.

MUITO OBRIGADO!
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