00
> we make

services

Huknta Cobonen
github.com/sobolevn


http://github.com/sobolevn

MyTaunOHHOEe
TecTupoBaHue



Kak ™Mbl paboTaem?

. MMpuneTtaet Pull Request Cc u3MeHeHMA Kopa W
TeCTOB

. [poxoanTt (I
. [l[poncxoguT KO4 peBbH

. Kog nonagaeT B npoa
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CIVUAOTCA B

»







' MOTOMY 4YTO HalWW TecThl
. HMYero He nposepaAwT!



BbiIXoa NOrn4yeH

® bynem cTpoxe peBbHUTDL!
® Mbl Hanuwem 6onblie TecToB!

® Mbl NOBbLICMM MoOKpbiTHUE!



~

-

Nnn Het? O



byaeM CTpoxe
DEBbHUTb









memegenerator.net



v [ tests/test_bot_app/test_tasks/test_queue_verification_email.py del... (®

Ul & W N =

O 00 dJ O

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

+0 =524 O )

- # —x— coding: utf-8 —k-

~ import pytest

—~ from server.bot_app.models import ApplicationUser,
TelegramSession

~ from server.bot_app.tasks import queue_verification_email

- @pytest.mark.django_db

~ def test_queue_verification_email normal(mailoutbox):
- user = ApplicationUser.objects.create(

— email="'mail@sobolevn.me',

- )

- instance = TelegramSession.objects.create(
- user=user,

- uid=12345,

— verification code=123,

- queue_verification_email(instance.uid)

— assert len(mailoutbox) ==
- assert mailoutbox[@B.to == [user.emaill]
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HyXHO 4TO-TO ele!



bo/iblleé TeCcTOB =
bonblle Koaa



bo/iblle KOoOda =
bonblie 6aros



bo/iblleé TeCTOB =
bonblle aAyb6AnKaToOB



bo/iblleé TeCcTOB =
3aTblKk Ha CI



HYXHO MeHblle,
HO ny9Jue



[lOBbICMM NOKpbITUE



——cov—-fail-under=80



——cov—-fail-under=90



——cov—-fail-under=100



1

> | def negate(first: float):
3 "HHReturn the negated number.,™™"

| return 0 - first

25



@pytest.mark.parametrize('given, expected', |
(-1, 1),
(0, 0),
(0.5, -0.5),

1)

def test_negate(given, expected):
function_result = negate(given)

# TODO: uncomment this line:
# assert function_result == expected
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[lOKpbITUA Mano,
HYXHbl CaMW MPOBEepKU



lTecTtnpyete nun Bbl
BallMh TeCTbl?



FOR YOUR ngrs




[1naH

® O MeHTaNlbHOU MoA4enu
® O BHYTpPEeHHeM yCTpoucTBe
® Kakne npobnembl Hangem?

® Kak BHeApUTbL?

30



KaK TeCTUpoBaThb
TeCThl?



J1IaHO

® COTHU TbiCAY CTPOK KOAa
® lecATKU TbiICAY TeCTOB

® OgHa HoBaA O®u4a

32



Software can be chaotic, but we make it work

Until it Works

The Practical Developer

?
O RLY @1hePracticalDev
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MeHAeM KO4 B
"C/IY4YaUHbIX  MecTaxX




length = len(array)
for first in range(length - 1):
+++ swapped = False
for second in range(length — 1 - first):
if array[second] > arrayl[second + 1]:
+++ swapped = True
array[second], arrayl[second + 1] = (
array[second + 1],
array[second],
)
+++ 1f not swapped:
+++ break
return array
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° All checks have passed

3 successful checks

Merging can be performed automatically.

° This branch has no conflicts with the base branch

Show all checks

S TEEHEL RN (s BRI  You can also open this in GitHub Desktop or view command line instructions.

36




3HA4YNT BCe Xopouo!



~

-

A ecnuv owmbkar &



length = len(array)
for first in range(length - 1):
+++ raise ValueError('Should fail!')
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° All checks have passed

3 successful checks

Merging can be performed automatically.

° This branch has no conflicts with the base branch

Show all checks

S TEEHEL RN (s BRI  You can also open this in GitHub Desktop or view command line instructions.
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WELISEM
o O\

\

mearmeagenasrator.nat



HYXHO NONpaBUTb
TecCThbl!



All checks have failed Hide all checks
2 failing checks

% continuous-integration/travis-ci/pr — The Travis Cl build failed Details

X continuous-integration/travis-ci/push — The Travis Cl| build failed Details

This branch has no conflicts with the base branch
Merging can be performed automatically.

Squash and merge v | You can also open this in GitHub Desktop or view command line instructions.

43



KoOrga TecCcTbl NaaawT
Ha CJIOMaHHOM Koje,
TO Mbl OOBOJIbHDbI



QF\\N\\\
BI}E’ : GII

1\:* |
L 1%




MeToanka, Kak
JloMaTb KoL



How to actually learn any new programming concept

Seeing What Happens

O RLY? . @ThePracticalDev






byaeéM BHOCUTb
HeboNnblne OTKJ/IOHEeHUS



Co3paBaTb MYyTaHTOB



-—— 1f oversize > 0:
+++ 1f oversize > 1:
print('{0} exceeds {1} limit by {2}'.format(
arguments.image,
arguments.size,
format_size(oversize, binary=True),

))
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1f oversize > 0:
—— print('{0} exceeds {1} limit by {2}'.format(
+++ print('XX{0} xx {1} xxx {2}XX'.format (
arguments.image,
arguments.size,
format_size(oversize, binary=True),

))

52



1f oversize > 0:
print('{0} exceeds {1} limit by {2}'.format(
arguments.image,
arguments.size,
— format_size(oversize, binary=True),
o format_size(oversize, binary=False),

))
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[loCcne KaXxaoro
N3IMEeHeHUA 3anycKaem
TeCThl



BapnMaHTbl pa3BUTUA
COObITUN

® TeCcTbl ynaayT u ybbHT MyTaHTa
® TanmayT
o WIF

® TeCcTbl BbINOJIHATCA YCMEWwHO M NpPONyCTAT
MYyTaHTa
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MCXOOHUK

def is bigger(first, second) —> bool:
return first > second

def test_is bigger():
assert is _bigger(2, 3) is True
assert is _bigger(2, 2) is False
assert is_bigger(2, 1) is False
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3anyckKaem

$ mutmut run



» mutmut run
- Mutation testing starting -

Mutants are written to the cache in the .mutmut-cache
directory. Print found mutants with ‘mutmut results'.

Legend for output:
&5 Killed mutants. The goal is for everything to end up in this bucket.

Timeout. Test suite took 10 times as long as the baseline so were killed.
=) Suspicious. Tests took a long time, but not long enough to be fatal.
& Survived. This means your tests needs to be expanded.

1. Using cached time for baseline tests, to run baseline again delete the cache file

2. Checking mutants
11 5100 @0 @0



CMOTpUM

$ mutmut show 1



def

+++

def

MyTaHT

is _bigger(first, second) —-> bool:
return first > second
return first >= second

test_is_bigger():
assert is bigger(2, 3) is True
assert is _bigger(?, 2) 1s False

assert is bigger(2, 1) is False
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TecT ynan!






KakK 3aMeHATb
KYCOYKM Kopaa?



Abstract Syntax
Tree



def sum two(a, b):
return a + b

67/



Modu le (
body=1[
FunctionDef (
name="'sum two',
args=arguments([arg(arg='a'), arg(arg='b')1)
body=[
Return(
value=BinO0p
left=Name(id='a"'),
Op=Add()r
right=Name(id='b"),
)

68



def sum two(a, b):
-—= return a + b
+++ return a - b

69






AOD - arithmetic operator deletion
AOR - arithmetic operator replacement
ASR - assignment operator replacement
BCR - break continue replacement
COD - conditional operator deletion
COlI - conditional operator insertion
CRP - constant replacement

DDL - decorator deletion

EHD - exception handler deletion

EXS - exception swallowing

HD - hiding variable deletion

OD - overriding method deletion

_CR - logical connector replacement

_LOD - logical operator deletion

_OR - logical operator replacement
ROR - relational operator replacement
SCD - super calling deletion

SCI - super calling insert

SIR - slice index remove

OP - overridden method calling position change
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YTo ectb anAa Python?

e CosmicRay
® MutPy

® mutmut



é”HTeraLI.VISI C pytesté OTyeTbl PaboTaeTr

CosmicRay X v v

mutmut v v/ v/
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Fue cbipoBaTo £



Kakume ownbkm MOXHO
HaANTU?



def add(first: float, second: float):
return first + second

def test add():
assert add(0, 0) ==
assert add(2, 2) ==

’r’



[1T1OXNe [OaHHble






def

+++

def

add(first: float, second:

return first + second
return first x second

test add():
assert add(2, 0)
assert add(2, 2)

80

= O

float):



MyTauum noMoryT HaWTU njaoxue
OAHHble B CJ/IOXHbIX CNy4Yaax

31



app = Flask(__name__)

@app.route('/<int:index>")
def hello(index: int):
return 'Hello, world! {10} faith in you.'.format(
1 % 1ndex,
)

82



def test hello view(flask client):
response = flask client.get('/0")

assert response.status_code ==

assert b'world' 1in response.data # localization
assert b'0' 1in response.data
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@app.route('/<int:index>")
def hello(index: int):
return 'Hello, world! {0} faith in you.'.format(
1 / 1ndex, # new formula!
)

34



@app.errorhandler(Exception)
def log to _sentry and _show_sorry page(exception):
return 'SOrry, world : (', 200
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def test hello view(flask client):
response = flask client.get('/0")

assert response.status_code ==

assert b'world' in response.data
assert b'0' i1in response.data

36



MyTaumm nomMorawT BaMm
NMCKATb NoxXume TecCThl
B O0O/blNUX CUCTeMaxX



WRONG_LETTERS = |
A :
g :
ek :

]

def is wrong_letter(letter: str) —> bool:
return letter 1n WRONG LETTERS

38



from source import WRONG_LETTERS, is _wrong_letter

@pytest.mark.parametrize('letter', WRONG_LETTERS)
def test is wrong_letter(letter):
assert is wrong_letter(letter) is True
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WRONG_LETTERS = |
NE :
AVA :
| g | :

]

def is wrong_letter(letter: str) —> bool:
return letter 1n WRONG LETTERS

90



from source import WRONG_LETTERS, is _wrong_letter

@pytest.mark.parametrize('letter', WRONG_LETTERS)
def test is wrong_letter(letter):
assert is wrong_letter(letter) is True
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MyTauuun penawT
CBA3aHHbIe AaHHbIE
ABHbIMU



CTLR-C + CTRL-V

from source import is_wrong_letter

@pytest.mark.parametrize('letter', ['a'])
def test is wrong_letter(letter):
assert is wrong_letter(letter) is True
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def save subscription(form):
subscription = form.save()
queue_welcome_email.delay(subscription.id)
return subscription

def test save subscription(form):
instance = save_subscription(form)

assert instance.i1d >
assert instance.name == form.data['name']
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def save subscription(form):
subscription = form.save()
-—— queue_welcome_email.delay(subscription.id)
+++ queue_welcome_email.delay(None)
return subscription

95


http://subscription.id

HYaCTUYHbIe TecCThl



MyTaunn NOKaXyT
HenokpblThle side-effects

def test save subscription(form, redis):
instance = save_subscription(form)

assert instance.i1d >

assert instance.name == form.data['name']
assert redis.get(queue(instance))
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CELERY_BROKER_URL = 'redis://{host}:{port}'.format(
host=config('HOST', default='localhost'),
)
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CELERY_BROKER_URL = 'redis://1host}:iport}'.format(
——— host=config('HOST', default='localhost'),
+++ host=config('HOST', default='XXXX"'),

99
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MyTaunm HaxXopoAaAT
edge-cases



def test user create():
user = User.objects.create(username="'some")

assert user.id 1s not None
def test user can be saved():

user = User()

user.username = 'some’

user.save()

assert user.1id >
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HYXHO MeHblle,
HO nydJue!



| WILL FIND

, -
t ! '

/

TEST DUPLICATES

ngflip.com



--post-mutation



Yoanaem NUIHUWe TecCThl

® 3anyckaem mMyTauuu
® 3annucbiBaeM Ha3BaHUA TeCTOB, KOTOpbie ynanwu

® [eCTbl, KOTOpble He ynaaum, 0O4YeBUOHO, He
HY XHbl
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re.compile(r'test ... F')
failing_regex.search(tests_output)

failing_regex
failing_tests

for test 1in failing_tests:
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re.compile(r'test ... F')
failing_regex.search(tests_output)

failing_regex
failing_tests

for test i1n failing_tests:
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MW MHOro apyrux!




Kak KpyTo!
laBante 6paTb B npon!



29/29 &5 19




112



def parse_args():

parser = argparse.ArgumentParser(
—— description='Keep your 1images small’,
+++ description="'XXXX",

113



ArHOpUpyemMm CTPOKMU

# pragma: no mutate



exlt code = @ # pragma: no mutate
1f oversize > 0: # pragma: no mutate
print('{0} exceeds limit'.format( # pragma: no mutate
format_size(binary=True), # pragma: no mutate
) )

exlt _code = 1 # pragma: no mutate
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3anyckKaem
BblbOpOo4YHO .patch



-—— a/foo0.py
+++ b/f00.py

@@ _115 +115 @@

def is lower(first, second):
return first < second

-print(1is_lower(1l, 2))
+print(is_lower(l, 1))
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3anyckaemM TOYHble
KYCKN KoAa



1. 3anyckaeM KOHKpPEeTHbIM TecCT
2. Cobupaem coverage

3. MyTupyem TONIbKO HYXHbIU KOA

119



--path-to-mutate=
src/module.py



FEATURE PLAN:
cTpaTerum mnu BbIOGOP,
4TO MYTUPOBATDL



TODO: oanMHaKoOBbIe
MYTaHTDI

X>0==0<Xx



YTO CO CKOpOCTbH?



O4yeHb aonro!

® [eCTbl BbIMONMHAKNTCA 3a 1 CekyHAay
® 1000 BO3MOXHbIX MyTaLUW

®] cekyHpaa * 1000 myTaumnm = 16.6 MUHYT

124



16 MUHYT



--use-coverage



OTKNHYaeM naaruHb

® Coverage
® Random ordering

® /lonosiHUTEeNbHble NMPOBEpPKMU



15 MUHYT



--tb=no --quiet



10 MUHYT



--ex1tfirst



6 MUHYT



® 3anyckaeM HalWwu TecTbl OAUH pa3
® [ eHepunpyem coverage

® 3anyckaeM MyTaUWUOHHbIe

133



- -Ttestmon



4 MUHYTD



16 MUHYT ->
4 MUHYTHI



mutmut run --use-coverage -sS
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[mutmut]

paths_to mutate=src/

backup=False

runner=pytest —-x —-q ——tb=no \
——testmon —-o addopts=""

tests dir=tests/
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[lnwwem TE€CT - Cpasy
TecTupyem



[mutmut]
paths_to_mutate=src/wip.py
runner=pytest test src/test wip.py
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OT4eThbl



mutations:
stage: test
allow failure: true
image: wemakeservices/mutmut:latest
script:
- mutmut run
— mutmut html
when: manual
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lib/tri/declarative/__init__.py

Killed 338 out of 473 mutants

Survived

Survived mutation testing. These mutants show holes in your test suite.

Mutant 378

-—- lib/tri/declarative/ init .py
+++ lib/tri/declarative/ init .py
Q@ -764,7 +764,7 @@
:param classes: list of classes to generate documentation for
:param missing objects: tuple of objects to count as missing markers, if applicable

if missing objects 1s None:
+ if missing objects is not None:
missing objects = tuple()

import re
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--post-mutation



[ lONCKN XaNnABWUKOB



[lonckun aybnunkaTos






BbiBOAbI

® Hawnu Ky4dy npobnem, KOTOpble HE HaXOAAT Halu
Obbl4HbIe TecCThl

® Y3Ha/n cnocobbl BHeApEeHUH

® [I[poTecTnpoBaan TecCThl!
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github.com/boxed/mutmut
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https://github.com/boxed/mutmut

github.com/sobolevn/heisenbug-2019
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https://github.com/sobolevn/heisenbug-2019

Bonpocho!?
github.com/sobolevn

sobolevn.me
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http://github.com/sobolevn
http://sobolevn.me

