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Predpoklady:
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e moduly

Testujte svij kod!

¢ Nebudete védét, zda vas kod funguje, dokud jej neotestujete, tj. dokud se ho nepokusite pouzit!

Obsah

Ukazeme si nékolik moznosti, jak testovat vlastni kéd. Dostaneme se az do stavu, kdy budeme mit 3 moduly:

e tools.py - modul s funkci sum_digits(), kterou budeme chtit testovat,

e test_tools.py - modul s testy pro funkci sum_digits() a

e testing.py - modul obsahujici nas vlastni testovaci "framework", tj. funkce, které nam usnadni tvorbu a
spousténi test.

Priklad: sum_digits()

Specifikace: V modulu tools. py, vytvorte funkci sum_digits(string), ktera vrati soucet vSech &islic nalezenych v
fetézci string.

Reseni: Vytvofime poZadovany modul s niZze uvedenym obsahem:

%%writefile tools.py
def sum_digits(string):
"""Return the sum of all digits in the string
sum = @
for ch in string:
if ch in '012346789"':
sum += int(ch)
return sum

mon

Overwriting tools.py

A mame hotovo? Jak vime, Ze tento kod funguje?

Moznost 1: Zkusime funkci pouzit v konzoli Pythonu
>>> from tools import sum_digits
>>> sum_digits('1, 2, 3, dee, dah, dee')
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Vysledek je spravné, ale:

o \/yzkouSeli jsme jediny testovaci pfipad.
e Sami musime vyhodnotit, zda je vysledek spravny.
e Co kdyz chceme test spustit znovu (napf. poté, co jsme v testované funkci provedli néjakou zménu)?

Moznost 2: Testovaci kod viozime primo do modulu

Kod, ktery jsme pred chvilkou psali do konzole Pythonu, mizeme napsat pfimo do modulu, ktery chceme testovat (nebo
do oddéleného modulu).

%%writefile tools2.py
def sum_digits(string):
"""Return the sum of all digits in the string
sum = 0
for ch in string:
if ch in '012346789':
sum += int(ch)
return sum

if _name__ == "_main__":
# ALL the code below is executed only when the file is run as a script.
print(sum_digits('1l, 2, 3, dee, dah, dee'))

Overwriting tools2.py
import tools2 # "Nothing" happens when we import the module (desired),

%run tools2.py # ... but the testing code is executed when we run the module!
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o Stale testujeme jediny pfipad.
e Stale musime sami vyhodnotit, zda je vraceny vysledek spravny.
¢ Ale mizeme test snadno spoustét opakované, a to kolikrat chceme!

Moznost 3: Automaticka kontrola spravnosti vysledku

Pro¢ jen tisknout vysledek, kdyZz mizeme pfimo otestovat, zda je spravny!?

%%writefile tools3.py
def sum_digits(string):
"""Return the sum of all digits in the string
sum = 0
for ch in string:
if ch in '012346789':
sum += int(ch)
return sum

if _name__ == "_main__":
observed = sum_digits('1, 2, 3, dee, dah, dee')
expected = 6
if observed == expected:
print('.")
else:
print('Test failed.')
print('- Expected:', str(expected))
print('- But got: ', str(observed))

Overwriting tools3.py
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%run tools3.py

o Stale testujeme jediny pfipad.
¢ Ale nemusime slozité kontrolovat vysledek testu. Okamzité vidime, zda test prosel nebo selhal!
¢ A miGzZeme test snadno spoustét opakované, a to kolikrat chceme!

Nas vlastni testovaci modul!
Kontrola spravnosti vysledku se da extrahovat do funkce, ktera

e nam umozni psat testy jen s malym mnozstvim kédu navic, a
e bude ¢asti modulu, ktery Ize pouzit opakované v mnoha projektech!

Vytvofme modul testing s funkci assert_equal(), ktera bude mit 2 parametry:

e pozorovanou (observed) a
e oCekavanou (expected) hodnotu.

Funkce bud
o vytiskne "." a vrati True, kdyZ test projde v pofadku, nebo
o vytiskne informativni zpravu a vrati False, pokud test selze.

%%writefile testing.py
import sys

def assert_equal(observed, expected):
"""Compare the observed and expected results
if observed == expected:
print('.", end="")
return True
else:
linenum = sys._getframe(l).f_lineno # Get the caller's Line number.
print("\nTest at line {} FAILED:".format(linenum))
print("- Expected:", str(expected))
print("- But got: ", str(observed))
return False

mwon

Overwriting testing.py

Pomoci naseho modulu testing, miZzeme upravit modul tools nasledovné

%%writefile tools4.py
from testing import assert_equal

def sum_digits(string):
"""Return the sum of all digits in the string
sum = 0
for ch in string:
if ch in '012346789':
sum += int(ch)
return sum

mon

if __name__ == "__main__":
assert_equal(sum_digits('1l, 2, 3, dee, dah, dee'), 6)

Overwriting tools4.py

%run tools4.py
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o Stale testujeme pouze jediny pfipad.

¢ Ale nemusime slozité kontrolovat vysledek testu. Okamzité vidime, zda test prosel nebo selhal!
e A sta¢i nam trocha kodu, kdyz chceme otestovat jeden pfipad!

¢ A miGzZeme test snadno spoustét opakované, a to kolikrat chceme!

DalSi testovaci pripady

Mame-li dal$i testovaci pfipady, mizeme je pfidat bud do

e sekce if __name__=="__main__" vyvijeného modulu, nebo
¢ do oddéleného testovaciho skriptu.

Vytvofme oddéleny testovaci skript:

%%writefile test_tools.py
from testing import assert_equal
from tools4 import *

def test_dee_dah_dee():
return assert_equal(sum_digits('1l, 2, 3, dee, dah, dee'), 6)

def test_empty_string():
return assert_equal(sum_digits(''), 0)

def test_single_numbers():
result = True
for i in range(10):
num_str = str(i)
a = assert_equal(sum_digits(num_str), i)
result = result and a
return result

# Run the test suite
test_dee_dah_dee()
test_empty_string()
test_single_numbers()

Overwriting test_tools.py

%run test_tools.py

Test at line 14 FAILED:
- Expected: 5
- But got: ©

Ha! Mame chybu v nasi funkci (nebo v naSem testovacim kédu)! Dokazete chybu najit?

Automatické nalezeni a spusténi testu

Bylo by hezké nemuset vSechny testové funkce ruéné volat v hlavnim programu. Do naseho testového modulu pfidame
funkci run_tests, ktera najde vSechny funkce zacinajici na test_ ve volajicim modulu a vSechny je spusti.
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%kwritefile testing2.py
import sys
import inspect

def assert_equal(observed, expected):
"""Compare the observed and expected results
if observed == expected:
print('.', end="")
return True
else:
linenum = sys._getframe(l).f_lineno # Get the caller's Line number.
print("\nTest at line {} FAILED:".format(linenum))
print("- Expected:", str(expected))
print("- But got: ", str(observed))
return False

def run_tests():
caller_globals = sys._getframe(1l).f_globals
results = []
for symbol, test in caller_globals.items():
if symbol.startswith('test_'):
result = test()
results.append(result)
print('\n="', len(results), 'tests executed.')
print('- ', sum(results), 'passed.')
print('- ', len(results) - sum(results), 'failed.')

Overwriting testing2.py
V nasem modulu s testy staci nyni tuto funkci zavolat, viz posledni fadek.

%%writefile test_tools.py
from testing2 import assert_equal, run_tests
from tools4 import *

def test_dee_dah_dee():
return assert_equal(sum_digits('1l, 2, 3, dee, dah, dee'), 6)

def test_empty_string():
return assert_equal(sum_digits(''), 0)

def test_single_numbers():
result = True
for i in range(10):
num_str = str(i)
a = assert_equal(sum_digits(num_str), i)
result = result and a
return result

# Run the test suite
run_tests()

Overwriting test_tools.py

%run test_tools.py

Test at line 14 FAILED:
- Expected: 5
- But got: @

3 tests executed.
- 2 passed.
1 failed.
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Testovaci framework: dosazené viastnosti

¢ Snadna tvorba obsahlé sady testu.

e Snadné opakované spousténi test.

¢ Snadna (vizualni) kontrola vysledku testu.
Snadné pfidani novych testu.

Dalsi testovaci frameworky

Na$ modul testing neni originalni napad. Python obsahuje nékolik oblibenych testovacich frameworkd, napf. standardni
moduly

e doctest a
e unittest,

nebo frameworky tfetich stran

e nosetest,
e pytest,

Testovani kédu pomoci modulu doctest

o V/ytvoite si zvyk uvadét pfiklady pouziti pfimo v docstringu funkci/tfid/metod.
e Modul doctest vam umozni tyto pfiklady snadno spustit a zkontrolovat jejich vysledky!

%%writefile modulewithdoctests.py
def average(x,y):
"""Return the average of 2 numbers.

>>> average(10,20)
15.0

>>> average(1.5, 2.9)
1.7

mnn

return (x +y) / 2

if _name__ == "_main__":
import doctest
doctest.testmod(verbose=False)

Overwriting modulewithdoctests.py

Kdyz takovy modul spustite, testy se automaticky spusti a skute¢né vysledky se porovnaji s témi o¢ekavanymi (také
nactenymi z docstringu):
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%run modulewithdoctests.py
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File "C:\P\@Teaching\rph\repos\rph-lectures\testing\modulewithdoctests.py", line 6, in _ _main__.av

erage
Failed example:
average(1.5, 2.9)
Expected:
1.7
Got:

1.75
>k 3k 3k 3k 3k 3k 3k >k 3k >k 3k 3k >k 3k >k 3k 3k 3k 3k 3k 3k >k 5k 3k >k 3k >k 3k 3k >k 3k %k 3k >k >k 3k >k 3k >k 5k 3k 3k 3k >k 3k >k 3k 3k >k 3k 3k 3k 3k >k 3k >k 3k >k >k >k >k %k >k >k 3k %k 3k *k %k k

1 items had failures:
1 of 2 in __main__.average
***Test Failed*** 1 failures.

Shrnuti

¢ Testovani vaseho vlastniho kédu je extrémné dulezité!

¢ Testovani validity feSeni je dilezita inZzenyrska schopnost a dovednost, nejen pfi programovani!

o Meéli byste si osvojit alespori jeden, ale radéji vice alternativnich zplsobu testovani kodu.

e Znalost testovaciho frameworku, at' uz jednoduchého (jako je nas testing) nebo obsahlého (jako je napf.
unittest), je nezanedbatelnou vyhodou!

e Testovaci frameworky typu unittest jsou bézné v mnoha jazycich. Jsou postaveny na stejné filozofii (xUnit).
Naucite-li se jej pouzivat v jednom jazyce, snadno si jej osvojite v dalSich jazycich.
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