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Zpétna vazba z prvniho testiku

Testiky na cviceni

Zadani: Pokracujte s kodem, ktery mate z doméciho cviceni a rozsifte ho
t t’k . hrd 4 w7 z 4 [e]
—— 0 ometodu__add__(self, other) realizujici s¢itani 2 vektorti a

Python Shell
Manuélni testy 0 ometodunorm(self) realizujici vypocet velikosti vektoru.

Automatické testovani

Testovani

Vyvoj fizeny testy
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Python Shell
Manuélni testy 0 ometodunorm(self) realizujici vypocet velikosti vektoru.

Automatické testovani

Testovani

Ctéte dobfe specifikace!
Vyvoj fizeny testy

O Jak se mél jmenovat soubor, ktery se mél odevzdat?
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Testiky na cviceni
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Jaky vyznam m4 v Pythonu odsazeni? Jak by se mélo spravné realizovat?
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Proc jste tyto chyby neodhalili?
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Zpétna vazba z prvniho testiku

Testiky na cviceni

Zadani: Pokracujte s kodem, ktery mate z doméciho cviceni a rozsifte ho
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Jak se méla jmenovat tfida definovand v tomto souboru?
Jaké metody tato tfida meéla mit?

Objekt jakého typu méla vracet metoda __add__?

O O O O

Jaky vyznam m4 v Pythonu odsazeni? Jak by se mélo spravné realizovat?

Proc jste tyto chyby neodhalili?

Jak otestovat vlastni kod?

P. Posik (© 2012 A4B99RPH: Regeni problémti a hry — 3 / 25



Python Shell

Testiky na cviceni

Zpétnd vazba z prvniho
testiku

Python Shell

Manudlnf testy
Automatické testovani

Testovani

Vyvoj fizeny testy

Spustit Python shell a zkusit svj kéd pouZzit:

>>> from vectors import MyVector
>>> a = MyVector([1,1,1])

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

>>> C = a+b

>>> type(c)

<class ’'vectors.MyVector’>

>>> c.get_vector()

[2, 3, 4]
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Python Shell

Testiky na cviceni

Spustit Python shell a zkusit svj kéd pouZzit:

Zpétnd vazba z prvniho
testiku

Python Shell >>> from vectors import MyVector

Manualni testy >>> a = MyVeCtOI’( [1,1,1])
Automatické testovani >>> b MyVecto r(rl,2,31)
>>> C = a+b
>>> type(c)

Testovani

Vyvoj fizeny testy <class ’'vectors.MyVector’>
>>> c.get_vector()
[2, 3, 4]

0 Odhalite snadno vSechny vyse zminéné chyby.
0 Nékdy je nutné prepnout se do pracovniho adresédfe (import os; os.chdir()).
O Byvaji problémy s re-importem jiz jednou importovaného modulu.

O V Pythonu 2x: reload(module)

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

O ...alei tak to neni nejlepsi feSeni
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Manualni testy

Testiky na cviceni

Zpttnd vazba z preniho Vyuzit sekci if __name__=="__main__": ke spusténi testu:
testiku . . . )
Python Shell if __name__== ——m?ln—— :
from vectors import MyVector
Automatické testovani a = MyVecto r(f1,1,1]1)
Testovani b = MyVector( [1,2,3])
c = a+b
Vyvoj fizeny testy print (type (c))

print(c.get_vector())
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Manualni testy

Testiky na cviceni

%1 ;9 [ . r B4 s .
Zpttnd vazba z preniho Vyuzit sekci if __name__=="__main__": ke spusténi testu:
testiku . . . )
Python Shell if __name__== ——m?ln—— :
from vectors import MyVector
Automatické testovani a = MyVecto r(f1,1,1]1)
Testovani b = MyVector( [1,2,3])
c = a+b
Vyvoj fizeny testy print (type (c))

print(c.get_vector())

O Neni nutné se starat o pracovni adreséfr.

0 “Test” bude fungovat i bez importu modulu - nemusite odhalit chybné jméno
modulu.

0 Import modulu ale mtizete uvést. Nic tim nezkazite a chybné jméno odhalite.
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Automatické testovani

Testiky na cviceni

Zpstnd vazba z proniho Vyuzit metod automatického testovani:
testiku

Python Shell
Manudlni testy O lze spoustét i velké mnozstvi testtl s automatickou kontrolou vysledkt

Automatické testovani

Testovani

O doctest, unittest, ¢i jiny framework

Vyvoj fizeny testy
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Testiky na cviceni

Testovani

Testovani
Programétorské
testovani
Automatizované testy:
FILR.S.T.

Modul doctest

xUnit Framework

Vvoj ifzeny testy Automatizované testovani

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

Testiky na cviceni

Koalita softwaru z pohledu testovani:

Testovani

O Jak dobte kod splituje specifikace?

Programétorské
testovani

Automatizované testy:
EILRS.T.

Modul doctest

xUnit Framework

Vyvoj fizeny testy
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Testovani

Testiky na cviceni

Testovani

Testovani

Programétorské
testovani
Automatizované testy:
FILR.S.T.

Modul doctest

xUnit Framework

Vyvoj fizeny testy

Koalita softwaru z pohledu testovani:

O Jak dobte kod splituje specifikace?

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

O Testujeme, protoze jsme si jisti, Ze kod obsahuje chyby! (Nesplriuje specifikace

zakaznika.)
O Testujeme poté, co je kéd hotovy.
0 Obvykle black-box testovani.

O Testovani je spis méfeni kvality softwaru, nikoli zptisob, jak napsat kvalitni

software.
0 Zpétna vazba ptichazi pfilis pozdé.
O V minulosti provadény prevazneé rucne.
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Testovani

Testiky na cviceni

Testovani

Testovani

Programétorské
testovani
Automatizované testy:
FILR.S.T.

Modul doctest

xUnit Framework

Vyvoj fizeny testy

Koalita softwaru z pohledu testovani:

O Jak dobte kod splituje specifikace?

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

[

Testujeme, protoZe jsme si jisti, Ze kdd obsahuje chyby! (Nespliiuje specifikace
zakaznika.)

Testujeme poté, co je kod hotovy.

Obvykle black-box testovéni.

Testovanti je spiS méreni kvality softwaru, nikoli zptisob, jak napsat kvalitni
software.

Zpétna vazba prichazi pfilis pozdé.
V minulosti provddény pievazné rucné.

Testovéani z pohledu programadtora (unit tests, integration tests):

[

Testuji, protoZe si chci byt jisty, Ze jednotka, na které pravé pracuji, délé to, co po ni
chci. (Splnuje poZzadavky, které vznikly v disledku designu architektury
softwaru.)

Obvykle white-box testovani.
V minulosti vétSinou doc¢asny kod, ktery se po otestovani zahodil.
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Programatorské testovani

Testiky na cviceni

Doufejme, Ze sami vytvarite néjaky testovaci kdd ke svym funkcim /metodam:

Testovani

Testovéni if __name__ == "__main__":

pg = PrimesGenerator()

Automatizované testy: print("Primes up to 0: ", pg-get—primes—up—to(o))

FIRS.T. print("Primes up to 1: ", pg.get_primes_up_to(1))

Modul doctest print("Primes up to 2: ", pg.get_primes_up_to(2))

xUnit Framework print("Primes up to 3: ", pg.get_primes_up_to(3))

Vyvoj fizeny testy print("Primes up to 4: ", pg.get_primes_up_to(4))
print("Primes up to 5: ", pg.get_primes_up_to(5))
print("Primes up to 6: ", pg.get_primes_up_to(6))
print("Primes up to 20: ", pg.get_primes_up_to(20))

a Ze jste kontrolovali vystup:

Primes up to 0: []

Primes up to 1: []

Primes up to 2: [2]
Primes up to 3: [2, 3]
Primes up to 4: [2, 3]
Primes up to 5: [2, 3, 5]

Primes up to 6: [2, 3, 5]

Primes up to 20: [2, 3, 5, 7, 11, 13, 17, 19]

Primes up to 100: [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47, 53, 59, 6
>>>
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Automatizované testy: F1.R.S.T.

Testiky na cviceni

Automatizované testy by meély byt F1.R.S.T.

Testovani
Testovén Fast. Testy by mély byt rychlé. KdyZ nebudou rychlé, nebudete je chtit spoustét casto.
Programatorse Kdy?zZ je nebudete spoustét ¢asto, neodhalite chyby dostate¢né brzo.

Automatizované testy:

EIR.S.T.
Modul doctest

xUnit Framework

Vyvoj fizeny testy
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Automatizované testy: F1.R.S.T.
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Programatorse Kdy?z je nebudete spoustét ¢asto, neodhalite chyby dostatetné brzo.

Automatizované testy: L . ,
FIRS.T. Independent. Testy by mély byt nezdvislé. Jeden test by nemél nastavovat podminky
Modul doctest pro dalsi test. Méli byste byt schopni spustit kazdy test samostatné a celou sadu

xUnit Framework

testt v jakémkoli poradi. Pokud testy nejsou nezavislé, chyba v jednom testu spusti

e cely fetézec chyb v navazujicich testech. Hledani chyby je pak slozitejsi.
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Testiky na cviceni
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FIRS.T. Independent. Testy by mély byt nezdvislé. Jeden test by nemél nastavovat podminky
Modul doctest pro dalsi test. Méli byste byt schopni spustit kazdy test samostatné a celou sadu
xUnit Framework o . p . Y . . e 12 . .

testt v jakémkoli poradi. Pokud testy nejsou nezavislé, chyba v jednom testu spusti
cely fetézec chyb v navazujicich testech. Hledani chyby je pak slozitejsi.

Vyvoj fizeny testy

Repeatable. Testy by mélo byt mozné zopakovat kymkoli a kdekoli se stejnym
vysledkem. KdyZ jste schopni spustit testy se spravnym vysledkem jen nékde, brani
vam to v jejich ¢astém spusténi a chyby neodhalite dostate¢né brzo.
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Automatizované testy: F1.R.S.T.

Testiky na cviceni

Testovani

Testovani
Programétorské
testovani

Automatizované testy:

EIR.S.T.
Modul doctest

xUnit Framework

Vyvoj fizeny testy

Automatizované testy by meély byt F1.R.S.T.

Fast. Testy by mély byt rychlé. KdyZ nebudou rychlé, nebudete je chtit spoustét casto.
Kdyz je nebudete spoustét ¢asto, neodhalite chyby dostatecné brzo.

Independent. Testy by mély byt nezdvislé. Jeden test by nemél nastavovat podminky
pro dalsi test. Méli byste byt schopni spustit kazdy test samostatné a celou sadu
testt v jakémkoli poradi. Pokud testy nejsou nezavislé, chyba v jednom testu spusti
cely fetézec chyb v navazujicich testech. Hledani chyby je pak slozitejsi.

Repeatable. Testy by mélo byt mozné zopakovat kymkoli a kdekoli se stejnym
vysledkem. KdyZ jste schopni spustit testy se spravnym vysledkem jen nékde, brani
vam to v jejich ¢astém spusténi a chyby neodhalite dostate¢né brzo.

Self-validating. Testy by mély mit dvoustavovy vystup. Diky tomu je testy schopen
ovéfit, zda prosel nebo selhal. Neméli byste byt nuceni prochdzet néjaky vypis
vysledkii, abyste rozhodli, zda test proSel nebo ne. Nejsou-li testy schopné
rozhodnout sami, zda prosly nebo ne, nebudete chtit testovat tak casto. ..
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Fast. Testy by mély byt rychlé. KdyZ nebudou rychlé, nebudete je chtit spoustét casto.
Kdyz je nebudete spoustét ¢asto, neodhalite chyby dostatecné brzo.
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pro dalsi test. Méli byste byt schopni spustit kazdy test samostatné a celou sadu
testt v jakémkoli poradi. Pokud testy nejsou nezavislé, chyba v jednom testu spusti
cely fetézec chyb v navazujicich testech. Hledani chyby je pak slozitejsi.

Repeatable. Testy by mélo byt mozné zopakovat kymkoli a kdekoli se stejnym
vysledkem. KdyZ jste schopni spustit testy se spravnym vysledkem jen nékde, brani
vam to v jejich ¢astém spusténi a chyby neodhalite dostate¢né brzo.

Self-validating. Testy by mély mit dvoustavovy vystup. Diky tomu je testy schopen
ovéfit, zda prosel nebo selhal. Neméli byste byt nuceni prochdzet néjaky vypis
vysledkii, abyste rozhodli, zda test proSel nebo ne. Nejsou-li testy schopné
rozhodnout sami, zda prosly nebo ne, nebudete chtit testovat tak casto. ..

Timely. Testy by mély byt psany vcas, idealné pfed produkénim kédem. PiSete-li
testy aZ po produkénim kédu, ¢asto narazite na to, Ze se kod testuje Spatné.
Rozhodnete se pak, ze se s jeho testovdnim nebudete zdrzovat.
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Modul doctest

Testiky na cviceni

O specialita Pythonu (opravte mé, pokud se pletu)

Testovani . . . P “ v s v s v, - .
Testovant O velmi vhodny pro jednoduché testy nevyzadujici Zadnou pfipravu a uklid
Programatorské | o 1 Miiveve v 2 v oo v 2

testavant O slozitéjsi testy 1ze délat také, ale nékomu to pfijde ...nepfirozené

Automatizované testy:

FIR.S.T. class PrimesGenerator:

Modul doctest """Prime numbers generator.

xUnit Framework

Vyvoj fizeny testy >>> pg = PrimesGenerator()
>>> pg.get_primes_up_to(1)
[]
>>> pg.get_primes_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(7)
[2, 3, 5, 7]

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

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

P. Posik (© 2012 A4B99RPH: Regenf problémii a hry — 11 / 25



xUnit Framework

Testiky na cviceni

0 Standardni testovaci framework
Testovani
Testovant 0 Implementovdn v mnoha jazycich (naucte se ho, bude se vam hodit)
Programétorské
testovani
Automatizované testy:
FLRS.T.

Modul doctest

xUnit Framework

Vyvoj fizeny testy

0 V Pythonu implementovan jako modul unittest.
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xUnit Framework

Testiky na cviceni

[0 Standardni testovaci framework

Testovani

Testovant 0 Implementovdn v mnoha jazycich (naucte se ho, bude se vam hodit)

Programétorské
testovani
Automatizované testy:

0 V Pythonu implementovan jako modul unittest.

ifiiz import unittest

test 3 i i

Odu coces from primes3 import PrimesGenerator

Vyvoj Fizeny testy class PrimesGeneratorTest(unittest.TestCase):

known_values = (

o0, [1),
1, [1),
2, [2] ),
3, [2,3] ),
4
5
7
2

~-

~-

(
(
(
(
(4, [2,3] ),
(5 1[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. Posik (© 2012 A4B99RPH: Regenf problémii a hry — 12 / 25



Testiky na cviceni

Testovani

Vyvoj fizeny testy

TDD: Vyvoj fizeny testy
TDD Ukéazka

TDD Uvod

TDD Cislo 2

TDD Cislo 3

TDD Cislo 4

TDD Cislo 5

TDD Cislo 6

TDD Cislo 8 ) .o )
TDD Cislo 9 Vyvoj fizeny testy
Testovani tfidy Game
TDD: Zavér
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TDD: Vyvoj fizeny testy

Testiky na cviceni

Tti zdkony TDD (Test-driven development):

Testovani

o 1. NenapiSes ani kousek produkéniho kédu, aniz bys pfedtim napsal selhdvajici unit
Vyvoj fizeny testy

TDD: Vyvoj Hizeny testy test.

TDD Ukéazka
TDD Uvod
TDD Cislo 2
TDD Cislo 3
TDD Cislo 4
TDD Cislo 5
TDD Cislo 6
TDD Cislo 8
TDD Cislo 9
Testovani tfidy Game
TDD: Zavér
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TDD: Vyvoj fizeny testy

Testiky na cviceni

Tti zdkony TDD (Test-driven development):

Testovani

o 1. NenapiSes ani kousek produkéniho kédu, aniz bys pfedtim napsal selhdvajici unit
Vyvoj fizeny testy

TDD: Vyvoj Hizeny testy test.

Thb ‘,Jkézka 2. NenapiSes$ vétsi ¢ast unit testu, nez je potfebna k selhani (chybé).
TDD Uvo

TDD Cislo 2
TDD Cislo 3
TDD Cislo 4
TDD Cislo 5
TDD Cislo 6
TDD Cislo 8
TDD Cislo 9
Testovani tfidy Game
TDD: Zavér
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TDD: Vyvoj fizeny testy

Testiky na cviceni

Testovani

Vyvoj fizeny testy
TDD Ukéazka

TDD Uvod

TDD Cislo 2

TDD Cislo 3

TDD Cislo 4

TDD Cislo 5

TDD Cislo 6

TDD Cislo 8

TDD Cislo 9
Testovani tfidy Game
TDD: Zavér

Tti zdkony TDD (Test-driven development):

1. NenapiSes ani kousek produkéniho kédu, aniz bys pfedtim napsal selhdvajici unit
test.

4 4

2. NenapiSes vétsi ¢dst unit testu, neZ je potiebna k selhani (chybé).
3. NenapiSes vétsi ¢ast produkeéniho kédu, nez je potiebna ke splnéni aktualné
selhdvajictho unit testu.
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TDD: Vyvoj fizeny testy

Testiky na cviceni

Testovani

Vyvoj fizeny testy
TDD Ukéazka

TDD Uvod

TDD Cislo 2

TDD Cislo 3

TDD Cislo 4

TDD Cislo 5

TDD Cislo 6

TDD Cislo 8

TDD Cislo 9
Testovani tfidy Game
TDD: Zavér

Tti zdkony TDD (Test-driven development):

1. NenapiSes ani kousek produkéniho kédu, aniz bys pfedtim napsal selhdvajici unit
test.

2. NenapiSes vétsi ¢dst unit testu, neZ je potiebna k selhani (chybé).

3. NenapiSes vétsi ¢ast produkeéniho kédu, nez je potiebna ke splnéni aktualné
selhdvajictho unit testu.

Vysledek téchto pravidel:
O velmi kratky cyklus, v némz sttidavé hrajete
O roli zdkaznika, ktery fika, co se ma délat (piSete test), a
O roli programatora, ktery fikd, jak se to mé délat (upravujete kod).
O Testy a produkéni kod se pisi spolecné (testy o par sekund napied).
O Testy pak pokryvaji vSechen produkeni kod!
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TDD Ukazka

Testiky na cviceni

Vytvorte funkci/metodu tfidy na faktorizaci ¢isla na prvociselné Cinitele.

Testovani

o O Vstup: cislo, které chceme rozlozit
Vyvoj fizeny testy

TDD: Vyvoj fizeny testy O Vystup: seznam prvocisel, jejichZ soucin je roven vstupnimu ¢islu
TDD Uvod

TDD Cislo 2

TDD Cislo 3

TDD Cislo 4

TDD Cislo 5

TDD Cislo 6

TDD Cislo 8

TDD Cislo 9
Testovani tfidy Game
TDD: Zavér
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TDD Ukazka

Testiky na cviceni

Vytvorte funkci/metodu tfidy na faktorizaci ¢isla na prvociselné Cinitele.

Testovani

o O Vstup: cislo, které chceme rozlozit
Vyvoj fizeny testy

TDD: Vyvoj fizeny testy O Vystup: seznam prvocisel, jejichZ soucin je roven vstupnimu ¢islu
TDD Uvod

TDD Cislo 2 Jak byste postupovali? Funkci na generovani prvocisel uzZ mame. ..
TDD Cislo 3

TDD Cislo 4

TDD Cislo 5

TDD Cislo 6

TDD Cislo 8

TDD Cislo 9
Testovani tfidy Game
TDD: Zavér
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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

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

P. Posik (© 2012 A4B99RPH: Regeni problémti a hry —16 / 25



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

P. Pogik © 2012
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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
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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, kéd bez chyby. ---
pass

P. Posik (© 2012 A4B99RPH: Regeni problémti a hry —16 / 25



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, kéd bez chyby. ---
pass

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, kéd bez chyby. ---

Upravujeme test_factorize.py

import unittest
from factorization import factorize

class FactorizeTest(unittest.TestCase):
pass

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

Po spusténi test_factorize.py:
Ran 0 tests in 0.000s

0K
builtins.SystemExit: False

P. Pogik © 2012
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TDD Ukazka: Test faktorizace ¢isla 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 ¢isla 2

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

P. Pogik © 2012
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TDD Ukazka: Test faktorizace ¢isla 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) 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 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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TDD Ukazka: Test faktorizace ¢isla 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) 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 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 ¢isla 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) 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 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]
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TDD Ukazka: Test faktorizace ¢isla 3

Upravujeme test_factorize.py

def test_three(self):
observed = factorize(3)
self.assertEqual(observed, [3])
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TDD Ukazka: Test faktorizace ¢isla 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>", line 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 ¢isla 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>", line 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): R R R R R LR EEEEEEEEE
return [multiple] Ran 2 tests in 0.000s
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TDD Ukazka: Test faktorizace ¢isla 4

Upravujeme test_factorize.py

def test_four(self):
observed = factorize(4)
self.assertEqual(observed, [2,2])
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TDD Ukazka: Test faktorizace ¢isla 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

A4B99RPH: Regeni problémii a hry — 19 / 25



TDD Ukazka: Test faktorizace ¢isla 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:

.F.
def factorize(multiple):
factors = [] FAIL: test_three (__main__.FactorizeTest)
while multiple $ 2 =0: T
factors.append(2) Traceback (most recent call last): .
multiple /= 2 File "<wingdb_compile>", 1line 12, in test_three
return factors AssertionError: Lists differ: [] != [3]

[...snip...]

Ran 3 tests in 0.016s
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TDD Ukazka: Test faktorizace ¢isla 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:

.F.
def factorize(multiple):
factors = [] FAIL: test_three (__main__.FactorizeTest)
while multiple $ 2 =0: T
factors.append(2) Traceback (most recent call last): .
multiple /= 2 File "<wingdb_compile>", 1line 12, in test_three
return factors AssertionError: Lists differ: [] != [3]

[...snip...]

Ran 3 tests in 0.016s

Upravujeme factorization.py:

def factorize(multiple):

factors = []

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

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

return factors

P. Posik (© 2012 A4B99RPH: Regeni problémti a hry —19 / 25



TDD Ukazka: Test faktorizace ¢isla 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:

.F.
def factorize(multiple):
factors = [] FAIL: test_three (__main__.FactorizeTest)
while multiple $ 2 =0: T
factors.append(2) Traceback (most recent call last): .
multiple /= 2 File "<wingdb_compile>", 1line 12, in test_three
return factors AssertionError: Lists differ: [] != [3]

[...snip...]

Upravujeme 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 Ukazka: Test faktorizace ¢isla 5

Upravujeme test_factorize.py

def test_five(self):
observed = factorize(5)
self.assertEqual(observed, [5])
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TDD Ukazka: Test faktorizace ¢isla 5

Upravujeme test_factorize.py Po spusténi test_factorize.py:

def test_five(self): e
observed = factorize(5) e oo
self.assertEqual(observed, [5]) Ran 4 tests in 0.000s
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TDD Ukazka: Test faktorizace ¢isla 6

Upravujeme test_factorize.py

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

P. Posik (© 2012 A4B99RPH: Regenf problémii a hry — 21 / 25



TDD Ukazka: Test faktorizace ¢isla 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

Test faktorizace ¢isla 7 vynechdvéame, je to stejny pfipad, jako pro 3 a 5.
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TDD Ukazka: Test faktorizace ¢isla 8

Upravujeme test_factorize.py

def test_eight(self):
observed = factorize(8)
self.assertEqual(observed, [2,2,2])
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TDD Ukazka: Test faktorizace ¢isla 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
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TDD Ukazka: Test faktorizace ¢isla 9

Upravujeme test_factorize.py

def test_nine(self):
observed = factorize(9)
self.assertEqual(observed, [3,3])
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TDD Ukazka: Test faktorizace ¢isla 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
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TDD Ukazka: Test faktorizace ¢isla 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 ¢isla 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 ¢isla 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

O Jsme schopni pfijit na néjaky dalsi test, kde by nas kéd selhal?
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TDD Ukazka: Test faktorizace ¢isla 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

O Jsme schopni pfijit na néjaky dalsi test, kde by nas kéd selhal?
O Nevadindhodou, Ze jako faktory bereme vSechna ¢isla a nikoli jen prvocisla? Jak by se kod 1isil?
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Testovani t¥idy Game

Testiky na cviceni

Typické pouziti tiidy Game:

Testovani

>>> g = Game(playerA, playerB, payoff_matrix, n_iterations)
TDD: Vyvoj fizeny testy >>> g.run()

TDD Ukéazka >>> g.get_players_payoffs()

TDD Uvod
TDD Cislo 2 Co muzeme na tfidé Game testovat?
TDD Cislo 3
TDD Cislo 4
TDD Cislo 5
TDD Cislo 6
TDD Cislo 8
TDD Cislo 9

Testovani tfidy Game

TDD: Zavér

Vyvoj fizeny testy
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Testovani t¥idy Game

Testiky na cviceni

Typické pouziti tiidy Game:

Testovani

>>> g = Game(playerA, playerB, payoff_matrix, n_iterations)
TDD: Vyvoj fizeny testy >>> g.run()

TDD Ukéazka >>> g.get_players_payoffs()

TDD Uvod
TDD Cislo 2 Co muzeme na tfidé Game testovat?
TDD Cislo 3
TDD Cislo 4
TDD Cislo 5
TDD Cislo 6
TDD Cislo 8
TDD Cislo 9

Testovani tfidy Game

TDD: Zavér

Vyvoj fizeny testy

0 Metoda get_players_payoffs() vraci (None,None) pfed spusténim metody run().
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Testovani t¥idy Game

Testiky na cviceni

Testovani

Vyvoj fizeny testy

TDD: Vyvoj fizeny testy
TDD Ukéazka

TDD Uvod

TDD Cislo 2

TDD Cislo 3

TDD Cislo 4

TDD Cislo 5

TDD Cislo 6

TDD Cislo 8

TDD Cislo 9

Testovani tfidy Game

TDD: Zavér

Typické pouziti tiidy Game:

>>> g = Game(playerA, playerB, payoff_matrix, n_iterations)
>>> g.run()
>>> g.get_players_payoffs()

Co muzeme na t¥idé Game testovat?

0 Metoda get_players_payoffs() vraci (None,None) pfed spusténim metody run().

0 Metoda run() vold metody move() a record_opponents_move() obou hraca presné
n_iterations-krat.

0 Metoda run() vold metody move() a record_opponents_move() sttidavé, zacind se
metodou move().

O Metoda run() se chova k obéma hra¢tim rovnocennég, tj. nepfedava jednomu z
hraca aktualni tah protihrace.
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TDD: Zavér

Testiky na cviceni

Testy

Testovani

o O slouZijako specifikace.
Vyvoj fizeny testy

TDD: Vyvoj fizeny testy
TDD Ukéazka

TDD Uvod

TDD Cislo 2

TDD Cislo 3

TDD Cislo 4

TDD Cislo 5

TDD Cislo 6

TDD Cislo 8

TDD Cislo 9
Testovani tfidy Game

TDD: Zavér

slouzi jako dokumentace.

pomahaji pochopit algoritmus.

poméhaji predejit zbytecnym sloZitostem v kédu.
urcuji, kdy “je hotovo”.

O O 0o 0o

poméhaji zajistit, abychom tipravami do kédu nevnesli nové chyby.
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