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Uvod
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Cile

m  Uk&zat, co jsou automatické testy a jaké vyhody maj.
m  Poskytnout metodu, jak 1épe splnit zadani testikti na cvicenich.
Uvod m Zajistit, abyste se nelekli unit testti, které od nds dostanete k tiloze spam filtr.
e Cile
|

e Zpstna vazba Zkusit vas presvédcit, Ze pouzivani testli muZe byt dobré i pro vés.
prvniho testiku

e Ukézka na tfidé
My Vector

e Python Shell
e Manudlni testy

e Automatické
testovani

Priklad

Testovani

Vyvoj fizeny testy
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Zpétna vazba z prvniho testiku

Zadani: V modulu vectors.py rozsiite tfidu MyVector

m o metodu__add__(self, other) realizujici s¢itdni 2 vektort a

Uvod = o0 metodu norm(self) realizujici vypocet velikosti vektoru.
o Cile
e Zpétna vazba z
prvniho testiku
e Ukdazka na tfidé
My Vector
e Python Shell

e Manudlni testy

e Automatické
testovani

Priklad

Testovani

Vyvoj fizeny testy
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Zpeétna vazba z prvniho testiku

Zadani: V modulu vectors.py rozsiite tfidu MyVector
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prvniho testiku

M v v (e '
o Uikt i Ctéte dobre specifikace!

My Vect v 7 W
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Proc jste tyto chyby neodhalili?
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Zpeétna vazba z prvniho testiku

Zadani: V modulu vectors.py rozsiite tfidu MyVector

m o metodu__add__(self, other) realizujici s¢itdni 2 vektort a

Uvod = o0 metodu norm(self) realizujici vypocet velikosti vektoru.
o Cile
e Zpétna vazba z
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testovani m  Jaké metody tato tfida meéla mit?
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Testovani

Vyvoj fizeny testy

Proc jste tyto chyby neodhalili?

Jak otestovat vlastni kod?
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Ukazka na t fide MyVector

Uvod
o Cile
e Zpétna vazba z
prvniho testiku

e Ukézka na tfidé
My Vector D
e Python Shell emo

e Manudlni testy

e Automatické
testovani

Priklad

Testovani

Vyvoj fizeny testy
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Uvod

o Cile
e Zpétna vazba z
prvniho testiku

e Ukézka na tfide
My Vector

e Python Shell
e Manudlni testy

e Automatické
testovani

Priklad

Testovani

Vyvoj fizeny testy

Python Shell

Spustit Python shell a zkusit svj kéd pouZit:

>>> from vectors import MyVector
>>> 3 MyVector([1,1,1])

>>> b = MyVector([1,2,3])

>>> C = a+b

>>> type(c)

<class ’'vectors.MyVector’s>

>>> c.get_vector()

[2, 3, 4]
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Python Shell

Spustit Python shell a zkusit svj kéd pouZit:

>>> from vectors import MyVector

Uvod >>> a = MyVector([1,1,1])

e Cile >>> b = MyVector([1,2,3])

e Zpétna vazba z >>> C = a+b

prvniho testiku

, o >>> type(c)

e Ukdazka na tfidé ) ,

My Vector <class ’vectors.MyVector’>

e Python Shell >>> c.get_vector()

e Manudlni testy [2, 3, 4]

e Automatické

testovani
Priklad Snadno odhalite vSechny vySe zminéné chyby, jenZze:
Testovant m Pfi kazdé zméné v kddu da hodné prace test znovu spustit.
Yyvoj Hzeny testy m Spravnost vysledkt musite ohodnotit vy sami.

m  Navic:

m  Neékdy je nutné pfepnout se do pracovniho adresate (import os; os.chdir()).
m  Byvaji problémy s re-importem jiz jednou importovaného modulu.

=V Pythonu 2x: reload (module)

m V Pythonu 3x: import imp; imp.reload(module)

= Ani v jednom pfipadé nefunguje re-import zcela spolehlivé.
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Uvod

o Cile
e Zpétna vazba z
prvniho testiku

e Ukézka na tfide
My Vector

e Python Shell
e Manualni testy

e Automatické
testovani

Priklad

Testovani

Vyvoj fizeny testy

Manualni testy

Vyuzit sekci if __name__ == ’'__main__’: ke spusténi testu:

class MyVector:

if __name__ == "__main__":
from vectors import MyVector
a MyVector([1,1,1])
b = MyVector([1,2,3])
C = a+b
print(type(c))
print(c.get_vector())
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Uvod

o Cile
e Zpétna vazba z
prvniho testiku

e Ukézka na tfide
My Vector

e Python Shell
e Manualni testy

e Automatické
testovani

Priklad

Testovani

Vyvoj fizeny testy

Manualni testy

Vyuzit sekci if __name__ == ’'__main__’: ke spusténi testu:

class MyVector:

if __name__ == "__main__":
from vectors import MyVector
a MyVector([1,1,1])
b = MyVector([1,2,3])
C = a+b
print(type(c))
print(c.get_vector())

Rychlé opakované spusténi testu je velmi snadné! Ale:

m  Spravnost vysledkt musite stdle hodnotit sami.
m Je-li tfeba otestovat nékolik ryst funkce/tfidy:

m  Nelze je testovat po jednom (leda zakomentovanim ostatnich).

m  Je obtiZné udrZet v testech pofadek.
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Automatické testovani

Vyuzit metod automatického testovéni:
m doctest, unittest, ¢i jiny framework

Uvod m lze spoustét i velké mnoZstvi testt s automatickou kontrolou vysledkti
o Cile
e Zpétna vazba z
prvniho testiku
e Ukdazka na tfidé
My Vector
e Python Shell

e Manudlni testy

e Automatické
testovani

Priklad

Testovani

Vyvoj fizeny testy
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Binarni matice zam én
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Uvod

Priklad

e Z ulohy “Spam
filter”

e Bindrni matice
zameén

e Ukézka vyvoje BCF
s testy

o Testy s modulem
unittest

Testovani

Vyvoj fizeny testy

Z ulohy “Spam filter”

Predpokladejme:

méame sadu emailti uloZenych v souborech

pro kazdy email z této sady vime, zda je to spam nebo ham

mame jakykoli funkéni spam filter

pro kazdy email z nasi sady vime, zda jej filtr klasifikuje jako spam nebo ham
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Z ulohy “Spam filter”
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V datové sadé
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Testovani
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Pozitivni pfedpovéd’ TP Fp
Negativni pfredpoveéd’ EN TN
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True positives (TP): pocet pripadu klasifikatorem sprdvné oznacenych jako pozitioni.
False positives (FP): pocet pripadu klasifikdtorem chybné oznacenych jako pozitioni.
False negatives (FN): pocet pfipadii klasifikdtorem chybné oznacenych jako negationi.

True negatives (T'N): pocet pfipadt klasifikdtorem sprivné oznacenych jako negativni.

P. Posik (© 2012 A4B99RPH: Reseni problémi a hry — 10 / 30



Z ulohy “Spam filter”

Predpokladejme:
= mdame sadu emaili uloZenych v souborech
Uvod m pro kazdy email z této sady vime, zda je to spam nebo ham
Pifklad ___ = mame jakykoli funkéni spam filter
e Z tlohy “Spam
filter” m  pro kazdy email z nasi sady vime, zda jej filtr klasifikuje jako spam nebo ham

e Bindrni matice
zameén

e Ukézka vyvoje BCF . o v ) ) . L
s testy Jakych chyb se mtze spam filtr dopustit? Matice zamen!

e Testy s modulem
unittest

V datové sadé
pozitivnich  negativnich
Pozitivni pfedpovéd’ TP Fp
Negativni pfredpoveéd’ EN TN

Testovani

Vyvoj fizeny testy

True positives (TP): pocet pripadu klasifikatorem sprdvné oznacenych jako pozitioni.
False positives (FP): pocet pripadu klasifikdtorem chybné oznacenych jako pozitioni.
False negatives (FN): pocet pfipadii klasifikdtorem chybné oznacenych jako negationi.

True negatives (T'N): pocet pfipadt klasifikdtorem sprivné oznacenych jako negativni.
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Binarni matice zam én

Binary confusion matrix, BCM:

~z//

m  Takovy “lepsi” ¢itac (Ctvefice ¢itacu).

Uvod m  (il: Ze slovnikt truth a prediction napocitat matici zameén.
Priklad
f.-f dlohy “Spam >>> truth = { >>> prediction = {
11ter . ’ ’ ’ ’ . ’ ’ ’
e Bindrni matice "emaill’: 'OK’, emaill’: 'SPAM’,
zameén "email2’: 'OK’, "email2’: 'OK’,
e Ukazka vyvoje BCF "email3’: ’'SPAM’, "email3’: ’'SPAM’,
s testy
o Testy s modulem
unittest } }
Testovdni Pozadavky na BCF:

Vyvoj fizeny testy
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Binarni matice zam én

Binary confusion matrix, BCM:

m  Takovy “lepsi” ¢itac (Ctvefice ¢itacu).

Uvod m  Cil: Ze slovnikt truth a prediction napocitat matici zameén.
Priklad
f.-f dlohy “Spam >>> truth = { >>> prediction = {
1iter . .
o Bindeni matice ’emaill’: 'OK’, emaill’: ’SPAM’,
zameén ‘ "email2’: 'OK’, "email2’: 'OK’,
;gktézka vyvoje BCF ’email3’: ’SPAM’, "email3’: ’'SPAM’,
sty
o Testy s modulem
unittest } }
Testovant Pozadavky na BCF:
Vyvoj fizeny test el 1. . . ¥
E— m Lze nastavit libovolny kéd pro spam a ham (zde napt OK a SPAM).
m Metoda as_dict() vrati ¢itace ve formé slovniku.
m Po vytvofeni objektu jsou vSechny ¢itace vynulované.
m Zavolam-li metodu update(’SPAM’, ’SPAM’), inkrementuje se ¢itac TP a hodnota
ostatnich se nezméni.
|

m  Zavolam-li metodu update() s nespravnym argumentem, vyhodi se vyjimka
ValueError.

m  Zavolam-li metodu compute_from_dicts(truth, prediction), ¢itace TP, FP, TN, FN se
spravné aktualizuji.
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Uvod

Ukazka vyvoje BCF s testy

Priklad

e Z tlohy “Spam
filter”

e Binarni matice
zameén

e Ukézka vyvoje BCF
S testy

o Testy s modulem
unittest

Testovani

Vyvoj fizeny testy

Demo
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Testy s modulem unittest

import unittest

from confmat import BinaryConfusionMatrix
SPAM_TAG = 'SPAM’

HAM_TAG = 'HAM’

class BinaryConfusionMatrixTest(unittest.TestCase):

def setUp(self):
self.cm = BinaryConfusionMatrix(
pos_tag=SPAM_TAG, neg_tag=HAM_TAG)

def test_countersAreZero_afterCreation(self):
# Exercise the SUT
cmdict = self.cm.as_dict()
# Assert
self.assertDictEqual(cmdict,
{"tp’: 0, "tn’: 0, 'fp’': 0, '"fn': 0})

def test_updatesTPcorrectly(self):
# Exercise the SUT
self.cm.update(SPAM_TAG, SPAM_TAG)
# Assert
self.assertDictEqual(self.cm.as_dict(),
{"tp’: 1, "tn': 0, '"fp’': 0, '"fn': 0})

def test_updatesTNcorrectly(self):
# Exercise the SUT
self.cm.update(HAM_TAG, HAM_TAG)
# Assert
self.assertDictEqual(self.cm.as_dict(),
{"tp’: 0, "tn’: 1, '"fp': 0, "fn’': 0})

def

def

def

def

def

test_updatesFPcorrectly(self):

# Exercise the SUT

self.cm.update(HAM_TAG, SPAM_TAG)

# Assert

self.assertDictEqual(self.cm.as_dict(),
{"tp’: 0, "tn’: 0, 'fp’': 1, "fn’: 0})

test_updatesFNcorrectly(self):

# Exercise the SUT

self.cm.update(SPAM_TAG, HAM_TAG)

# Assert

self.assertDictEqual(self.cm.as_dict(),
{"tp’: 0, "tn’: 0, '"fp’': 0, "fn’': 1})

test_update_raisesValueError_forWrongTruthValue(self):
# Assert and exercise the SUT
with self.assertRaises(ValueError):

self.cm.update(’a bad value’, SPAM_TAG)

test_update_raisesValueError_forWrongPredictionValue(self

# Assert and exercise the SUT

with self.assertRaises(ValueError):
self.cm.update(SPAM_TAG, ’'a bad value’)

test_computeFromDicts_allCasesOnce(self):
# Prepare fixture
truth = {1: SPAM_TAG, 2: SPAM_TAG, 3: HAM_TAG, 4: HAM_TAG
prediction = {1: SPAM_TAG, 2: HAM_TAG, 3: SPAM_TAG, 4: HAI
# Excercise the SUT
self.cm.compute_from_dicts(truth, prediction)
# Assert
self.assertDictEqual(self.cm.as_dict(),
{"tp’: 1, "tn’: 1, 'fp': 1, "fn’': 1})

if __name__=='__main__":

unittest.main()

P. Pogik © 2012

A4B99RPH: Re$eni problémd a hry — 13 / 30



Automatizované testovani

Zpracovano podle
Gerard Meszarosz: xUnit Test Patterns: Refactoring Test Code,
Addison-Wesley, 2007.
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Testovani

Kuvalita softwaru z pohledu testovani:

m Jak dobfe kod spliiuje specifikace?

Uvod

Priklad

Testovani

e Testovani
e Automatizované
testy: FLR.S.T.

e Modul doctest

e xUnit Framework

Vyvoj fizeny testy
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Uvod

Priklad

Testovani

e Testovani
e Automatizované
testy: FLR.S.T.

e Modul doctest

e xUnit Framework

Vyvoj fizeny testy

Testovani

Kuvalita softwaru z pohledu testovani:

m Jak dobfe kod spliiuje specifikace?

Testovani z pohledu QA tymu (acceptance tests, functional tests):

Testujeme, protoZe jsme si jisti, Ze kéd obsahuje chyby! (Nespliiuje specifikace

zakaznika.)
Testujeme poté, co je kod hotovy.
Obvykle black-box testovani.

Testovani je spis méreni kvality softwaru, nikoli zptisob, jak napsat kvalitni software.

Zpétna vazba prichazi pfili§ pozdé.
V minulosti provddény pfevazné rucné.
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Testovani

Kuvalita softwaru z pohledu testovani:

m Jak dobfe kod spliiuje specifikace?

Uvod
Priklad Testovani z pohledu QA tymu (acceptance tests, functional tests):
Lestovdni m  Testujeme, protoZe jsme si jisti, Ze kéd obsahuje chyby! (Nespliiuje specifikace

e Testovani

e Automatizované Zakaznlka-)
testy: FLR.S.T.
e Modul doctest

e xUnit Framework

Testujeme poté, co je kod hotovy.
Obvykle black-box testovani.

Vyvoj fizeny testy Testovani je spis méreni kvality softwaru, nikoli zptisob, jak napsat kvalitni software.

Zpétna vazba prichazi pfili§ pozdé.

V minulosti provddény pfevazné rucné.

Testovéani z pohledu programatora (unit tests, integration tests):
m  Testuji, protoZe si chci byt jisty, Ze jednotka, na které praveé pracuji, délé to, co po ni
chci. (Splituje poZadavky, které vznikly v diisledku designu architektury softwaru.)
m  Obvykle white-box testovéni.
=V minulosti vétSinou doc¢asny kod, ktery se po otestovani zahodil.
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Automatizovane testy: F.I.R.S.T.

Automatizované testy by mély byt EL.R.S.T.

Uvod

Priklad

Testovani

e Testovani
e Automatizované
testy: FLR.S.T.

e Modul doctest

e xUnit Framework

Vyvoj fizeny testy
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Uvod

Priklad

Testovani

e Testovani
e Automatizované
testy: FLR.S.T.

e Modul doctest

e xUnit Framework

Vyvoj fizeny testy

Automatizovane testy: F.I.R.S.T.

Automatizované testy by mély byt EL.R.S.T.

Fast
m Pomalé testy —> nebudete je spoustét casto — chyby odhalite pozdé
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Uvod

Priklad

Testovani

e Testovani
e Automatizované
testy: FLR.S.T.

e Modul doctest

e xUnit Framework

Vyvoj fizeny testy

Automatizovane testy: F.I.R.S.T.

Automatizované testy by mély byt EL.R.S.T.
Fast

m  Pomalé testy — nebudete je spoustét casto — chyby odhalite pozdé

Independent

= Jeden test by nemél nastavovat podminky pro dalsi test.

m  Musijit spustit kazdy test samostatné a celou sadu testth v jakémkoli poradi.

m Zavislé testy — jedna chyba spusti cely fetézec chyb v navazujicich testech —

slozité hledani chyby.
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Uvod

Priklad

Testovani

e Testovani
e Automatizované
testy: FLR.S.T.

e Modul doctest

e xUnit Framework

Vyvoj fizeny testy

Automatizovane testy: F.I.R.S.T.

Automatizované testy by mély byt E1.R.S.T.

Fast
m  Pomalé testy — nebudete je spoustét casto — chyby odhalite pozdé

Independent
m Jeden test by nemél nastavovat podminky pro dalsi test.
m  Musijit spustit kazdy test samostatné a celou sadu testth v jakémkoli poradi.
m Zavislé testy — jedna chyba spusti cely fetézec chyb v navazujicich testech —
slozité hledani chyby.
Repeatable

m  MozZnost zopakovat testy kymkoli a kdekoli se stejnym vysledkem.
m Testy Ize spustit jen nékde — budou se poustét zfidka — chyby odhalite pozdé
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Automatizovane testy: F.I.R.S.T.

Automatizované testy by mély byt E1.R.S.T.

Fast
Uvod m  Pomalé testy — nebudete je spoustét casto — chyby odhalite pozdé
Ptiklad
Testovéni Independent
- Aotomatizovant m Jeden test by nemél nastavovat podminky pro dalsi test.

testy: FLR.S.T.

o el e m  Musijit spustit kazdy test samostatné a celou sadu testth v jakémkoli poradi.

o xUnit Framework m Zavislé testy — jedna chyba spusti cely fetézec chyb v navazujicich testech —
Vyvoj fizeny testy slozité hledani ChYby
Repeatable

m  MozZnost zopakovat testy kymkoli a kdekoli se stejnym vysledkem.
m Testy Ize spustit jen nékde — budou se poustét zfidka — chyby odhalite pozdé

Self-validating

m  Dvoustavovy vystup — snadné ovéfit, zda test prosel nebo selhal.

m Slozity (dlouhy) vystup, ktery je nutno “ru¢né” zkontrolovat —> maélo casté
testovani —> pozdni odhaleni chyb.
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Automatizovane testy: F.I.R.S.T.

Automatizované testy by mély byt E1.R.S.T.

Fast
Uvod m  Pomalé testy — nebudete je spoustét casto — chyby odhalite pozdé
Ptiklad
Testovéni Independent
- Aotomatizovant m Jeden test by nemél nastavovat podminky pro dalsi test.

testy: FLR.S.T.

o el e m  Musijit spustit kazdy test samostatné a celou sadu testth v jakémkoli poradi.

o xUnit Framework m Zavislé testy — jedna chyba spusti cely fetézec chyb v navazujicich testech —
Vyvoj fizeny testy slozité hledani ChYby
Repeatable

m  MozZnost zopakovat testy kymkoli a kdekoli se stejnym vysledkem.
m Testy Ize spustit jen nékde — budou se poustét zfidka — chyby odhalite pozdé

Self-validating

m  Dvoustavovy vystup — snadné ovéfit, zda test prosel nebo selhal.

m Slozity (dlouhy) vystup, ktery je nutno “ru¢né” zkontrolovat —> maélo casté
testovani —> pozdni odhaleni chyb.

Timely
m  Testy by mély byt psdny vcas, idedlné pfed produkénim kédem.

m  Testy psané po produkénim kédu — kod se Spatné testuje — nebudete se chtit s
jeho testovanim zdrZovat.
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Modul doctest

m specialita Pythonu (opravte mé, pokud se pletu)
m  velmi vhodny pro jednoduché testy nevyZadujici Zddnou pfipravu a tklid
Uvod m slozitéjsi testy 1ze délat také, ale nékomu to pfijde ...nepfirozené

Priklad

class PrimesGenerator:

Testovani I .
Prime numbers generator.

e Testovani
e Automatizované

testy: ELRS.T. >>> pg = PrimesGenerator()
e Modul doctest >>> pg.get_primes_up_to(1)
e xUnit Framework [ ]

Vyvoj fizeny testy >>> Pg. get—p rime S_Up_tO ( 2 )

[2]

>>> pg.get_primes_up_to(3)
[2, 3]

>>> pg.get_primes_up_to(4)
[2, 3]

>>> pg.get_primes_up_to(5)
[2, 3, 5]

>>> pg.get_primes_up_to(20)
[2, 3, 5, 7, 11, 13, 17, 19]

if __name__ == "__main__":
import doctest
doctest.testmod()
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xUnit Framework

m  Standardni testovaci framework
= Implementovan v mnoha jazycich (naucte se ho, bude se vam hodit)

Uvod =V Pythonu implementovan jako modul unittest.
Ptiklad

Testovani

e Testovani
e Automatizované
testy: FLR.S.T.

e Modul doctest

e xUnit Framework

Vyvoj fizeny testy
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Uvod

Priklad

Testovani

e Testovani
e Automatizované
testy: FLR.S.T.

e Modul doctest

e xUnit Framework

Vyvoj fizeny testy

xUnit Framework

m  Standardni testovaci framework
= Implementovan v mnoha jazycich (naucte se ho, bude se vam hodit)
=V Pythonu implementovan jako modul unittest.

import unittest
from primes3 import PrimesGenerator

class PrimesGeneratorTest(unittest.TestCase):

known_values = ( ( 0, []1 ),
(1, 0[1),
(2, [2] ),
( 3, [2,3] ),
(4, [2,3] ),
(5, [2,3,5] ),
(7, [2,3,5,7]),
(20, [2,3,5,7,11,13,17,19] ))

def setUp(self):
self.pg = PrimesGenerator()

def test_get_primes_up_to(self):
for limit, expected in self.known_values:
observed = self.pg.get_primes_up_to(limit)
self.assertEqual (observed, expected)

if __name__=='__main__":
unittest.main()

P. Pogik © 2012
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Vyvoj fizeny testy
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Uvod

Priklad

Testovani

Vyvoj fizeny testy

e TDD: Vyvoj fizeny
testy

e TDD Ukéazka
¢ TDD Uvod

e TDD Cislo 2
e TDD Cislo 3
e TDD Cislo 4
¢ TDD Cislo 5
e TDD Cislo 6
¢ TDD Cislo 8
e TDD Cislo 9
e TDD: Zavér

TDD: Vyvoj fizeny testy

Tti zdkony TDD (Test-driven development):

1. NenapiSes$ ani kousek produkéniho kédu, aniz bys predtim napsal selhdvajici unit

test.

P. Pogik © 2012
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Uvod

Priklad

Testovani

Vyvoj fizeny testy

e TDD: Vyvoj fizeny
testy

e TDD Ukézka
¢ TDD Uvod

e TDD Cislo 2
e TDD Cislo 3
e TDD Cislo 4
¢ TDD Cislo 5
e TDD Cislo 6
¢ TDD Cislo 8
e TDD Cislo 9
e TDD: Zavér

TDD: Vyvoj fizeny testy

Tti zdkony TDD (Test-driven development):

1. NenapiSes$ ani kousek produkéniho kédu, aniz bys predtim napsal selhdvajici unit

test.
2. Nenapises v

4

ets

i ¢ast unit testu, nez je potfebnd k selhani (chybé).
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TDD: Vyvoj fizeny testy

Tti zdkony TDD (Test-driven development):

1. NenapiSes$ ani kousek produkéniho kédu, aniz bys predtim napsal selhdvajici unit
Uvod test.

VYyVvs VY

Priklad 2. NenapiSes vétsi ¢ast unit testu, nez je potfebna k selhdni (chybé).

Y/ M 7

Testovani 3. NenapiSes vétsi ¢ast produkéniho kédu, nez je potfebna ke splnéni aktualné

Vyvoj fizeny testy selhavajictho unit testu.
e TDD: Vyvoj fizeny
testy
e TDD Ukézka
e TDD Uvod
¢ TDD Cislo 2
e TDD Cislo 3
¢ TDD Cislo 4
e TDD Cislo 5
¢ TDD Cislo 6
e TDD Cislo 8
¢ TDD Cislo 9
e TDD: Zavér
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TDD: Vyvoj fizeny testy

Tti zdkony TDD (Test-driven development):

1. NenapiSes$ ani kousek produkéniho kédu, aniz bys predtim napsal selhdvajici unit
Uvod test.

Priklad 2. NenapiSes vétsi ¢ast unit testu, nez je potfebna k selhdni (chybé).
Testovani 3. NenapiSes vétsi ¢ast produkéniho kédu, nez je potfebna ke splnéni aktualné
Vyvoj Fizeny testy selhavajictho unit testu.

e TDD: Vyvoj fizeny

testy

* TDD Ukazka Vysledek téchto pravidel:

e TDD Uvod . o1 o v o .

o TDD Cislo 2 m  velmi kratky cyklus, v némz stfidavé hrajete

¢ TDD (v:iSlO 3 . Z z s M1, 2 7z Vv 3%

- DDt 4 m roli zdkaznika, ktery fikd, co se ma délat (piSete test), a

« TDD Cislo 5 m roli programatora, ktery fik4, jak se to ma délat (upravujete kod).

e TDD Cislo 6

o TDD Cislo 8 m  Testy a produkeni kéd se pisi spolecné (testy o par sekund napted).

e TDD Cislo 9

m  Testy pak pokryvaji vSechen produkéni kod!

e TDD: Zavér
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TDD Ukéazka

Vytvofte funkci/metodu tfidy na faktorizaci ¢isla na prvociselné ¢initele.

m  Vstup: ¢islo, které chceme rozloZit
Uvod m  Vystup: seznam prvocisel, jejichZ soucin je roven vstupnimu ¢islu
Ptiklad

Testovani

Vyvoj fizeny testy

e TDD: Vyvoj fizeny
testy

e TDD Ukézka
e TDD Uvod

e TDD Cislo 2
¢ TDD Cislo 3
e TDD Cislo 4
¢ TDD Cislo 5
e TDD Cislo 6
¢ TDD Cislo 8
e TDD Cislo 9
e TDD: Zavér
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Uvod

Priklad

Testovani

Vyvoj fizeny testy

e TDD: Vyvoj fizeny
testy

e TDD Ukazka
e TDD Uvod

e TDD Cislo 2
¢ TDD Cislo 3
e TDD Cislo 4
¢ TDD Cislo 5
e TDD Cislo 6
¢ TDD Cislo 8
e TDD Cislo 9
e TDD: Zavér

TDD Ukéazka

Vytvofte funkci/metodu tfidy na faktorizaci ¢isla na prvociselné ¢initele.

m  Vstup: ¢islo, které chceme rozloZit

m  Vystup: seznam prvocisel, jejichZ soucin je roven vstupnimu ¢islu

Jak byste postupovali?
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TDD Ukazka: Uvodni faze

Zaklddame test_factorize.py

import unittest
from factorization import factorize
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TDD Ukazka: Uvodni faze

Zaklddame test_factorize.py Po spusténi test_factorize.py:

import unittest

Traceback (most recent call last):
from factorization import factorize

File "<string>", line 2, in <fragment>
builtins.ImportError: No module named factorization
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TDD Ukazka: Uvodni faze

Zaklddame test_factorize.py Po spusténi test_factorize.py:

import unittest

Traceback (most recent call last):
from factorization import factorize

File "<string>", line 2, in <fragment>
builtins.ImportError: No module named factorization

Zaklddame prazdny factorization.py
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TDD Ukazka: Uvodni faze

Zaklddame test_factorize.py Po spusténi test_factorize.py:

import unittest

Traceback (most recent call last):
from factorization import factorize

File "<string>", line 2, in <fragment>
builtins.ImportError: No module named factorization

Zaklddame prazdny factorization.py Po spusténi test_factorize.py:

Traceback (most recent call last):
File "<string>", line 2, in <fragment>
builtins.ImportError: cannot import name factorize
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TDD Ukazka: Uvodni faze

Zakladame test_factorize.py Po spusténi test_factorize.py:
import unittest Traceback (most recent call last):
from factorization import factorize File "<string>", line 2, in <fragment>

builtins.ImportError: No module named factorization

Zaklddame prazdny factorization.py Po spusténi test_factorize.py:

Traceback (most recent call last):
File "<string>", line 2, in <fragment>
builtins.ImportError: cannot import name factorize

Upravujeme factorization.py:

def factorize():
pass
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TDD Ukazka: Uvodni faze

Zakladame test_factorize.py Po spusténi test_factorize.py:
import unittest Traceback (most recent call last):
from factorization import factorize File "<string>", line 2, in <fragment>

builtins.ImportError: No module named factorization

Zaklddame prazdny factorization.py Po spusténi test_factorize.py:

Traceback (most recent call last):
File "<string>", line 2, in <fragment>
builtins.ImportError: cannot import name factorize

Upravujeme factorization.py: Po spusténi test_factorize.py:
def factorize(): --- Zadny vystup, kod bez chyby. ---
pass
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TDD Ukazka: Uvodni faze

Zaklddame test_factorize.py

import unittest
from factorization import factorize

Po spusténi test_factorize.py:

Traceback (most recent call last):
File "<string>", line 2, in <fragment>
builtins.ImportError: No module named factorization

Zaklddame prazdny factorization.py

Po spusténi test_factorize.py:

Traceback (most recent call last):
File "<string>", line 2, in <fragment>
builtins.ImportError: cannot import name factorize

Upravujeme factorization.py:

def factorize():
pass

Po spusténi test_factorize.py:

--- Zadny vystup, kod bez chyby. ---

Upravujeme test_factorize.py

import unittest
from factorization import factorize

class FactorizeTest(unittest.TestCase):
pass

if __name__=="__main__":
unittest.main()
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TDD Ukazka: Uvodni faze

Zaklddame test_factorize.py

import unittest
from factorization import factorize

Po spusténi test_factorize.py:

Traceback (most recent call last):
File "<string>", line 2, in <fragment>
builtins.ImportError: No module named factorization

Zaklddame prazdny factorization.py

Po spusténi test_factorize.py:

Traceback (most recent call last):
File "<string>", line 2, in <fragment>
builtins.ImportError: cannot import name factorize

Upravujeme factorization.py:

def factorize():
pass

Po spusténi test_factorize.py:

--- Zadny vystup, kod bez chyby. ---

Upravujeme test_factorize.py

import unittest
from factorization import factorize

class FactorizeTest(unittest.TestCase):
pass

if __name__=="__main__":
unittest.main()

P. Pogik © 2012

Po spusténi test_factorize.py:

Ran 0 tests in 0.000s

0K
builtins.SystemExit: False
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TDD Ukéazka: Test faktorizace Ccisla 2

Upravujeme test_factorize.py
class FactorizeTest(unittest.TestCase):
def test_two(self):

observed = factorize(2)
self.assertEqual(observed, [2])
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TDD Ukazka: Test faktorizace CcCisla 2
Upravujeme test_factorize.py Po spusténi test_factorize.py:
class FactorizeTest(unittest.TestCase): E
def test_two(self): ERROR: test_one (__main__.FactorizeTest)
observed = factorize(2) e oo
self.assertEqual(observed, [2]) Traceback (most recent call last):

File "<wingdb_compile>", line 7, in test_one
TypeError: factorize() takes no arguments (1 given)

Ran 1 test in 0.000s

Upravujeme factorization.py:

def factorize(multiple):
pass
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sla 2

—

TDD Ukazka: Test faktorizace ¢

Upravujeme test_factorize.py
class FactorizeTest(unittest.TestCase):
def test_two(self):

observed = factorize(2)
self.assertEqual(observed, [2])

Po spusténi test_factorize.py:

E

ERROR: test_one (__main__.FactorizeTest)

Traceback (most recent call last):
File "<wingdb_compile>", line 7, in test_one
TypeError: factorize() takes no arguments (1 given)

Ran 1 test in 0.000s

Upravujeme factorization.py:

def factorize(multiple):
pass

F

FAIL: test_one (__main__.FactorizeTest)

Traceback (most recent call last):
File "<wingdb_compile>", line 8, in test_one
AssertionError: None != [2]

Ran 1 test in 0.000s
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sla 2

—

TDD Ukazka: Test faktorizace ¢

Upravujeme test_factorize.py
class FactorizeTest(unittest.TestCase):
def test_two(self):

observed = factorize(2)
self.assertEqual(observed, [2])

Po spusténi test_factorize.py:

E

ERROR: test_one (__main__.FactorizeTest)

Traceback (most recent call last):
File "<wingdb_compile>", line 7, in test_one
TypeError: factorize() takes no arguments (1 given)

Ran 1 test in 0.000s

Upravujeme factorization.py:

def factorize(multiple):
pass

F

FAIL: test_one (__main__.FactorizeTest)

Traceback (most recent call last):
File "<wingdb_compile>", line 8, in test_one
AssertionError: None != [2]

Ran 1 test in 0.000s

Upravujeme factorization.py:

def factorize(multiple):
return [2]
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TDD Ukazka: Test faktorizace Ccisla 2

Upravujeme test_factorize.py
class FactorizeTest(unittest.TestCase):

def test_two(self):

Po spusténi test_factorize.py:

E

ERROR: test_one (__main__.FactorizeTest)

Traceback (most recent call last):
File "<wingdb_compile>", line 7, in test_one
TypeError: factorize() takes no arguments (1 given)

observed = factorize(2)
self.assertEqual(observed, [2])

Ran 1 test in 0.000s

Upravujeme factorization.py: -

def factorize(multiple):

pass FAIL: test_one (__main__.FactorizeTest)

Traceback (most recent call last):
File "<wingdb_compile>", line 8, in test_one
AssertionError: None != [2]

Ran 1 test in 0.000s

Upravujeme factorization.py:

def factorize(multiple):
Ran 1 test in 0.000s

return [2]

A4B99RPH: Reseni problémd a hry — 23 / 30
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TDD Ukéazka: Test faktorizace Ccisla 3

Upravujeme test_factorize.py

def test_three(self):
observed = factorize(3)
self.assertEqual(observed, [3])
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TDD Ukazka: Test faktorizace Ccisla 3

Upravujeme test_factorize.py Po spusténi test_factorize.py:
def test_three(self): F.
observed = factorize(3)
self.assertEqual(observed, [3]) FAIL: test_three (__main__.FactorizeTest)

Traceback (most recent call last):
File "<wingdb_compile>", 1line 12, in test_three
AssertionError: Lists differ: [2] !'= [3]

First differing element 0:
2
3

- [2]
+ [3]

Ran 2 tests in 0.016s

Upravujeme factorization.py:

def factorize(multiple):
return [multiple]
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TDD Ukazka: Test faktorizace Ccisla 3

Upravujeme test_factorize.py Po spusténi test_factorize.py:
def test_three(self): F.
observed = factorize(3)
self.assertEqual(observed, [3]) FAIL: test_three (__main__.FactorizeTest)

Traceback (most recent call last):
File "<wingdb_compile>", 1line 12, in test_three
AssertionError: Lists differ: [2] !'= [3]

First differing element 0:
2
3

- [2]
+ [3]

Ran 2 tests in 0.016s

Upravujeme factorization.py:

def factorize(multiple): e
return [multiple] Ran 2 tests in 0.000s
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TDD Ukéazka: Test faktorizace Ccisla 4

Upravujeme test_factorize.py

def test_four(self):
observed = factorize(4)
self.assertEqual(observed, [2,2])
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TDD Ukéazka: Test faktorizace Cisla 4
Upravujeme test_factorize.py Po spusténi test_factorize.py:
def test_four(self): F..
observed = factorize(4)
self.assertEqual(observed, [2,2]) FAIL: test four (__main__.FactorizeTest)

Traceback (most recent call last):

File "<wingdb_compile>", line 16, in test_four
AssertionError: Lists differ: [4] '= [2, 2]
[...snip...]

Ran 3 tests in 0.000s

Upravujeme factorization.py:

def factorize(multiple):
factors = []
while multiple % 2 == 0:
factors.append(2)
multiple /= 2
return factors
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TDD Ukazka: Test faktorizace

—

sla 4

Upravujeme test_factorize.py

def test_four(self):
observed = factorize(4)

self.assertEqual(observed, [2,2])

Po spusténi test_factorize.py:

F..

FAIL: test_four (__main__.FactorizeTest)

Traceback (most recent call last):

File "<wingdb_compile>", line 16, in test_four
AssertionError: Lists differ: [4] '= [2, 2]
[...snip...]

Ran 3 tests in 0.000s

Upravujeme factorization.py:

def factorize(multiple):
factors = []
while multiple % 2 == 0:
factors.append(2)
multiple /= 2
return factors

P. Pogik © 2012

.F.

FAIL: test_three (__main__.FactorizeTest)

Traceback (most recent call last):

File "<wingdb_compile>", line 12, in test_three
AssertionError: Lists differ: [] !'= [3]
[...snip...]

Ran 3 tests in 0.016s
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TDD Ukazka: Test faktorizace CcCisla 4

Upravujeme test_factorize.py

def test_four(self):

Po spusténi test_factorize.py:

F..

observed = factorize(4)

self.assertEqual(observed, [2,2]) FAIL: test four (__main__.FactorizeTest)

Traceback (most recent call last):

File "<wingdb_compile>", line 16, in test_four
AssertionError: Lists differ: [4] '= [2, 2]
[...snip...]

Ran 3 tests in 0.000s

Upravujeme factorization.py:

.F.
def factorize(multiple):
factors = [] FAIL: test_three (__main__.FactorizeTest)
while multiple $ 2 =0: T TTTTTT T
factors.append(2) Traceback (most recent call last): .
multiple /= 2 File "<wingdb_compile>", line 12, in test_three
return factors AssertionError: Lists differ: [] != [3]

[...snip...]

Ran 3 tests in 0.016s

Upravuyjeme factorization.py:

def factorize(multiple):

factors = []

while multiple % 2 == 0:
factors.append(2)
multiple /= 2

if multiple !'= 1:
factors.append(multiple)

return factors
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TDD Ukazka: Test faktorizace CcCisla 4

Upravujeme test_factorize.py

def test_four(self):

Po spusténi test_factorize.py:

F..

observed = factorize(4)

self.assertEqual(observed, [2,2]) FAIL: test four (__main__.FactorizeTest)

Traceback (most recent call last):

File "<wingdb_compile>", line 16, in test_four
AssertionError: Lists differ: [4] '= [2, 2]
[...snip...]

Ran 3 tests in 0.000s

Upravujeme factorization.py:

.F.
def factorize(multiple):
factors = [] FAIL: test_three (__main__.FactorizeTest)
while multiple $ 2 =0: T TTTTTT T
factors.append(2) Traceback (most recent call last): .
multiple /= 2 File "<wingdb_compile>", line 12, in test_three
return factors AssertionError: Lists differ: [] != [3]

[...snip...]

Upravuyjeme factorization.py:

def factorize(multiple): _
factors = [] Ran 3 tests in 0.000s
while multiple % 2 == 0:
factors.append(2)
multiple /= 2
if multiple !'= 1:
factors.append(multiple)
return factors
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TDD Ukéazka: Test faktorizace Ccisla b

Upravujeme test_factorize.py

def test_five(self):
observed = factorize(5)
self.assertEqual(observed, [5])
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TDD Ukéazka: Test faktorizace Ccisla b

Upravujeme test_factorize.py Po spusténi test_factorize.py:

def test_five(self): Ce
observed = factorize(5) e oo
self.assertEqual(observed, [5]) Ran 4 tests in 0.000s

P. Posik (© 2012 A4B99RPH: Reseni problémi a hry — 26 / 30



TDD Ukéazka: Test faktorizace Ccisla 6

Upravujeme test_factorize.py

def test_six(self):
observed = factorize(6)
self.assertEqual(observed, [2,3])
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TDD Ukéazka: Test faktorizace Ccisla 6

Upravujeme test_factorize.py Po spusténi test_factorize.py:

def test_six(self): L,
observed = factorize(6) e oo
self.assertEqual(observed, [2,3]) Ran 5 tests in 0.000s
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TDD Ukéazka: Test faktorizace Ccisla 6

Upravujeme test_factorize.py Po spusténi test_factorize.py:
def test_six(self): ..

observed = factorize(6) e oo
self.assertEqual(observed, [2,3]) Ran 5 tests in 0.000s

Test faktorizace ¢isla 7 vynechdvame, je to stejny pfipad, jako pro 3 a 5.
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TDD Ukéazka: Test faktorizace Ccisla 8

Upravujeme test_factorize.py

def test_eight(self):
observed = factorize(8)
self.assertEqual(observed, [2,2,2])
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TDD Ukéazka: Test faktorizace Ccisla 8

Upravujeme test_factorize.py Po spusténi test_factorize.py:

def test_eight(self): ..
observed = factorize(8) e oo
self.assertEqual(observed, [2,2,2]) Ran 6 tests in 0.000s

P. Posik (© 2012 A4B99RPH: Redeni problémi a hry — 28 / 30



TDD Ukéazka: Test faktorizace Ccisla 9

Upravujeme test_factorize.py

def test_nine(self):
observed = factorize(9)
self.assertEqual(observed, [3,3])
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TDD Ukéazka: Test faktorizace Ccisla 9

Upravujeme test_factorize.py Po spusténi test_factorize.py:
def test_nine(self): ...F...
observed = factorize(9)
self.assertEqual(observed, [3,3]) FAIL: test_nine (__main__.FactorizeTest)

Traceback (most recent call last):

File "<wingdb_compile>", line 32, in test_nine
AssertionError: Lists differ: [9] !'= [3, 3]
[...snip...]

Ran 7 tests in 0.000s

P. Posik (© 2012 A4B99RPH: Redeni problémi a hry —29 / 30



TDD Ukazka: Test faktorizace Ccisla 9

Upravujeme test_factorize.py Po spusténi test_factorize.py:
def test_nine(self): ... F...
observed = factorize(9)
self.assertEqual(observed, [3,3]) FAIL: test_nine (__main__.FactorizeTest)

Traceback (most recent call last):

File "<wingdb_compile>", line 32, in test_nine
AssertionError: Lists differ: [9] !'= [3, 3]
[...snip...]

Ran 7 tests in 0.000s

Upravujeme factorization.py:

def factorize(multiple):
factors = []
for factor in range(2,multiple+l):
while multiple % factor ==
factors.append(factor)
multiple /= factor
return factors
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TDD Ukazka: Test faktorizace Ccisla 9

Upravujeme test_factorize.py Po spusténi test_factorize.py:
def test_nine(self): ... F...
observed = factorize(9)
self.assertEqual(observed, [3,3]) FAIL: test_nine (__main__.FactorizeTest)

Traceback (most recent call last):

File "<wingdb_compile>", line 32, in test_nine
AssertionError: Lists differ: [9] !'= [3, 3]
[...snip...]

Ran 7 tests in 0.000s

Upravujeme factorization.py:

def factorize(multiple):
Ran 7 tests in 0.015s

factors = []
for factor in range(2,multiple+l):
while multiple % factor ==
factors.append(factor)
multiple /= factor
return factors
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TDD Ukazka: Test faktorizace Ccisla 9

Upravujeme test_factorize.py Po spusténi test_factorize.py:
def test_nine(self): ... F...
observed = factorize(9)
self.assertEqual(observed, [3,3]) FAIL: test_nine (__main__.FactorizeTest)

Traceback (most recent call last):

File "<wingdb_compile>", line 32, in test_nine
AssertionError: Lists differ: [9] !'= [3, 3]
[...snip...]

Ran 7 tests in 0.000s

Upravujeme factorization.py:

def factorize(multiple):
Ran 7 tests in 0.015s

factors = []
for factor in range(2,multiple+l):
while multiple % factor ==
factors.append(factor)
multiple /= factor
return factors

® Jsme schopni pfijit na néjaky dalsi test, kde by nas kod selhal?
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TDD Ukazka: Test faktorizace Ccisla 9

Upravujeme test_factorize.py Po spusténi test_factorize.py:
def test_nine(self): ... F...
observed = factorize(9)
self.assertEqual(observed, [3,3]) FAIL: test_nine (__main__.FactorizeTest)

Traceback (most recent call last):

File "<wingdb_compile>", line 32, in test_nine
AssertionError: Lists differ: [9] !'= [3, 3]
[...snip...]

Ran 7 tests in 0.000s

Upravujeme factorization.py:

def factorize(multiple):
Ran 7 tests in 0.015s

factors = []
for factor in range(2,multiple+l):
while multiple % factor ==
factors.append(factor)
multiple /= factor
return factors

® Jsme schopni pfijit na néjaky dalsi test, kde by nas kod selhal?
= Nevadi ndhodou, Ze jako faktory bereme vSechna ¢isla a nikoli jen prvocisla? Jak by se kod 1isil?
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Uvod

Priklad

Testovani

Vyvoj fizeny testy

e TDD: Vyvoj fizeny
testy

e TDD Ukézka
e TDD Uvod

e TDD Cislo 2
e TDD Cislo 3
e TDD Cislo 4
¢ TDD Cislo 5
¢ TDD Cislo 6
¢ TDD Cislo 8
e TDD Cislo 9
e TDD: Zavér

TDD: Zaveér

Testy

slouzi jako specifikace.

slouzi jako dokumentace.

pomaéhaji pochopit algoritmus.

pomaéhaji predejit zbytecnym slozitostem v kodu.

urcuji, kdy “je hotovo”.

pomdhaji zajistit, abychom tpravami do kddu nevnesli nové chyby.

P. Pogik © 2012
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