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Advanced Python gj1s1 ceTeBbIX HHXKE€HEPOB

B KHUre paccmaTpuBaloTCa NPOABUHYTbIE BO3MOXHOCTU Python Ha npuMepax 4/ ceTeBblX NHXe-
HepoB.
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1. OcHoBBHBI pytest

Pytest - (hpeliMBOPK O TECTUPOBAHUA Koaa

TecTnpoBaHue Koga No3soasieT NPoOBEpPUTh:

* paboTaeT M Ko Tak KakK HY>KHO

* Kak BegeT cebs koa B HeCTaHOapPTHbIX CUTYyalunax

* NONb30BaTENLCKUN NHTEpPGENC

YpPOBHU TeCTMpOBaHUA

* unit - TeCTUpoOBaHNE OTAENbHbIX (DYHKLNA/KNACCOB

e intergration - TeCTUpoBaHMe B3aMMOAENCTBUA pasHbIX YacTel codTa ApYr C APYyrom

» system - TecTupyeTcs BCs cucTeMa, ass web, Hanpumep, 3To Mo)XeT bbiTb TeCTUPOBAHUE OT

JIOFMHa noJZib3oBaTend A0 BbiXoAa

AnbTepHaTuBbl pytest:

e unittest

e doctest

* Nnose

Mpumep TecToB ¢ unittest:

import unittest

class TestStringMethods(unittest.TestCase):

def

def

def

test upper(self):
self.assertEqual('foo'.upper(), 'FO0")

test isupper(self):
self.assertTrue('FO0'.isupper())
self.assertFalse('Foo'.isupper())

test split(self):
s = 'hello world'
self.assertEqual(s.split(), ['hello', 'world'])
# check that s.split fails when the separator is not a string
with self.assertRaises(TypeError):
s.split(2)

(continues on next page)
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(MpoposKeHue ¢ npeablaywen cCTpaHnLbl)

if

name == ' main_ ':
unittest.main()

AHaNoOrn4yHbLIN TecT C pytest:

def

def

def

test upper():
assert 'foo'.upper() == 'FOO'

test isupper():

assert 'FO0'.isupper() == True
assert 'Foo'.isupper() == False
test split():

s = 'hello world'
assert s.split() == ['hello', 'world']
# check that s.split fails when the separator is not a string
with pytest.raises(TypeError):
s.split(2)

OcHoBBHBI pytest

[ns Havyana Halo yCTaHOBMTbL pytest:

pip install pytest

Hanpumep, ecTb cnenyoLwwmnin Ko ¢ pyHkumen check ip:

import ipaddress

def check ip(ip):

if

try:
ipaddress.ip_address(ip)
return True

except ValueError as err:
return False

name == " main_ ":
result = check ip('10.1.1.1")
print('Function result:', result)

1. OcHoBbI pytest
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®yHKUMA check_ip NpoBepsieT ABNSETCS M apryMeHT, KOTOPbLIV e nepenanu, IP-agpecom. NMprumMep
Bbl30Ba (DYHKLIUN C Pa3HbIMU apryMeHTaMu:

In [1]: import ipaddress

: def check ip(ip):
try:
ipaddress.ip address(ip)
return True
except ValueError as err:
return False

In [2]: check ip('10.1.1.1")
Out[2]: True

In [3]: check ip('10.1.")
Out[3]: False

In [4]: check ip('a.a.a.a")
Out[4]: False

In [5]: check ip('500.1.1.1")
Out[5]: False

Tenepb HeO6X0ANMMO HanucaTb TecT Ana dyHKumm check ip. TecT AoOHKEH NpPOBEpPATb, YTO Mpwu
nepenaye KOPPEKTHOro agpeca, PyHKLUMA Bo3BpaLwlaeT True, a mpu nepefade HemnpaBuibHOIoO ap-
rymeHTa - False.

YT106bI YyNpOCTUTL 3a4a4y, TECT MOXXHO HanucaTb B TOM Xe hanne. B pytest, Tectom MmoxeT ObITb
06bl4HaA PYHKLMSA, C MMEHEM, KOTOPOe HavynmHaeTcs Ha test . BHyTpu yHKLMKM HaJo HanmcaTb
yCNOBUA, KOTOpbIe NpoBepsAnTCcA. B pytest 3To genaerca c noMmowblo assert.

assert

assert HM4Yero He genaeT, eCNn Bblpa)KeHne, KOTopoe HamrcaHo nocsie Hero UCTUHHOoE U reHepu-
PYET nckKnw4eHne, ecan Bblpa>xeHnme J10>KHOoe:

In [6]: assert 5 > 1

In [7]: a =4

In [8]: assert a in [1,2,3,4]

In [9]: assert a not in [1,2,3,4]

(continues on next page)
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AssertionError Traceback (most recent call last)
<ipython-input-9-1956288e2d8e> in <module>
----> 1 assert a not in [1,2,3,4]

AssertionError:

In [10]: assert 5 < 1

AssertionError Traceback (most recent call last)
<ipython-input-10-b224d03aab2f> in <module>
----> 1 assert 5 <1

AssertionError:

lMocne assert n Bblpa>XeHNs MOXXHO NMUcaTb coobuieHne. Ecnm cooblieHmne eCcTb, OHO BbIBOAUTCS B
NCKNKo4YeHNN:

In [11]: assert a not in [1,2,3,4], "a HeT B cnucke"

AssertionError Traceback (most recent call last)
<ipython-input-11-7a8f87272a54> in <module>
----> 1 assert a not in [1,2,3,4], "a HeT B cnucke"

AssertionError: a HeT B Cnucke

IIpuMmep TecTa

pytest ncnonb3syeT assert, 4Tobbl yKa3aTb KaKue yCI0BUS LOJKHbI BbINOJIHATHLCS, YTOObI TECT CYU-
Tascst NPoMAEHHbIM.

B pytest TecT MOXXHO HanncaTb Kak 0BbIYHYI0O MYHKLUUIO, HO UMSA PYHKLNN AOJIKHO HAYMHATLCSA C
test . Hwke HanucaH TecT test check ip, koTopein npoBepsaeT paboTy dhyHKumn check ip, nepe-
0aB el OBa 3HA4YeHMs: NMPaBWIbHLIN agpec U HernmpaBWibHbIN, @ TakXe Mocsie Kakgou NpoBepKun
HanncaHo coobLlieHne:

import ipaddress

def check ip(ip):
try:
ipaddress.ip address(ip)
return True
except ValueError as err:

(continues on next page)
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return False

def test check ip():

assert check ip('10.1.1.1") == True, 'lpwu npasunbHoM IP, ¢yHKUMA [OMXHa BO3BpaWaThb,
—True'
assert check ip('500.1.1.1') == False, 'Ecnu apgpec HenpaBuibHbl, OYHKUMA OOMXHA,,

—BO3BpawaTb False'

if name == " main_ ":
result = check ip('10.1.1.1")
print('Function result:', result)

Kogn 3anuncaH B hann check ip_functions.py. Tenepb Hafno pa3obpaTbCa Kak Bbi3biBaTb TecCThl. Ca-
MbIA MPOCTOM BapuaHT, HanucaTb C/1I0BO pytest. B 3ToM cnyyae, pytest aBToMaTnyYeCkn obHapyXnT
TecTbl B TeKyLeM KaTasiore. OgHako, y pytest ecTb onpefesieHHbIe NpaBuia, He TONIbKO Mo Ha3Ba-
HUIO PYHKLIUIO, HO 1 MO Ha3BaHMO0 PansioB C TECTaMN - UMeHa (haliloB Tak>Ke AO0JIKHbI HA4YNMHaTbCA
Ha test . Ecnu npaBuna cobnogatoTcs, pytest aBToMaTMYeCKU HangeT TeCTbl, eC/IN HET - Hajo
yKa3aTb palin Cc TeCTamu.

B cnyyae ¢ npumepoM Bblille, Hafo 6yaeT Bbi3BaTb TaKylo KOMaHAy:

$ pytest check ip functions.py

test session starts
platform linux -- Python 3.7.3, pytest-4.6.2, py-1.5.2, pluggy-0.12.0
rootdir: /home/vagrant/repos/general/pyneng.github.io/code examples/pytest
collected 1 item

check ip functions.py . [100%]

1 passed in 0.02 seconds

Mo ymMmon4aHuio, ecnm TeCTbl NPOXOAAT, Kaxkabln TecT (pyHKumMs test check ip) oTmevaeTcsa Tou-
Kon. Tak Kak B AaHHOM Ciyyae TecCT TO/bKO oAMH - dyHKuua test check ip, nocne nmeHu
check ip_functions.py cTouT TO4YKa, a Tak>XXe HMXXe HanucaHo, 4To 1 TecT npowien.

Tenepb, 4ONYCTUM, 4TO PYHKLUSA paboTaeT HenpaBubLHO N BCcerga Bo3epallaeT False (HanuwunTe
return False B camoM Ha4ane pyHKUMN). B 3TOM cnyyae, BbIMoJIHEHUE TecTa OyaeT BbIrNS4eTb Tak:

$ pytest check ip functions.py

test session starts
platform linux -- Python 3.6.3, pytest-4.6.2, py-1.5.2, pluggy-0.12.0
rootdir: /home/vagrant/repos/general/pyneng.github.io/code_examples/pytest
collected 1 item

(continues on next page)
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check ip functions.py F [100%]

FAILURES
test check ip

def test check ip():

> assert check ip('10.1.1.1") == True, 'lpu npaswunbHoM IP, @yHKUMA BONXHa
—BO3BpawaTtb True'

E AssertionError: Mpu npasunbHoM IP, ¢yHKuUMS ponXHa Bo3BpawaTtb True

E assert False == True

E + where False = check ip('10.1.1.1")

check ip functions.py:14: AssertionError
1 failed in 0.06 seconds

Ecnun TecT He npoxoauT, pytest BbiIBoAUT 6onee nogpobHyo NHDOPMALMIO U MOKA3bIBaeT B KAaKOM
MecTe 4TO-TO MOLLJIO He Tak. B maHHOM ciy4vae, Npu BbiNoJieHUU CTPoku assert check ip('10.

1.1.1') == True, Bblpa>KeHNe He Aaf1I0 UCTUHHbIN pe3yfbTaT, MO3TOMY BblI0 CreHepMpoBaHO UC-
KJIl04eHune.
Hwuxe, pytest nokasbiBaeT, YTO MMEHHO OH CpaBHMBa: assert False == True u yTOYHSET, 4TO

False - 3To check ip('10.1.1.1"). lMocMOTpeB Ha BbIBOA, MOXHO 3aN0403pUThb, YTO C PYHKLMEN
check_ip 4TO-TO He TakK, Tak Kak OHa BO3BpalLaeT False Ha npaBuabLHOM agpece.

Yalle Bcero, TeCTbl NUWYTCA B OTAENbHbIX hannax. Oaa AaHHOro npuMMepa TecT BCero oAuH, HO
OH BCe paBHO BblHECEH B OTAE/bHbIN han.

®ann test check ip_function.py:

from check_ip_functions import check ip

def test check ip():

assert check ip('10.1.1.1"') == True, 'lpwu npasunbHoM IP, ¢yHKUMA [OMXHa BO3BpaWaTh,
—True'
assert check ip('500.1.1.1') == False, 'Ecnv apgpec HenpaBuNbHbI, GYHKUMA [OMXHa,,

—BoO3BpawaTb False'

®dann check ip_functions.py:

import ipaddress

def check ip(ip):
#return False
try:
ipaddress.ip address(ip)

(continues on next page)
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return True
except ValueError as err:
return False

if name == " main_ ":
result = check ip('10.1.1.1")
print('Function result:', result)

B TakoM ciyvae, TeCT MOXXHO 3anyCTuUTb He yKa3biBasa ain:

$ pytest

test session starts
platform linux -- Python 3.6.3, pytest-4.6.2, py-1.5.2, pluggy-0.12.0
rootdir: /home/vagrant/repos/general/pyneng.github.io/code examples/pytest
collected 1 item

test check ip function.py . [100%]

1 passed in 0.02 seconds

IIpuMepsI TECTOB

TyT NpuMepbl TECTOB eLle He ucnosb3ytoT fixture n napameTpusauymio.

TecT pyHKIHUHU

import ipaddress

def check ip(ip):
try:
ipaddress.ip_address(ip)
return True
except ValueError:
return False

TecTsl

from basics_01 check_ip import check ip

def test check ip correct 10 1 1 1():

(continues on next page)
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def

def

def

assert (
check ip("10.1.1.1") == True
), "Mpwu npasunbHoMm IP, ¢OyHKUMSA [ONXHa BO3BpawaTtb True"

test check ip correct 180 10 1 1():
assert (
check ip("180.10.1.1") == True
), "Mpu npasunbHoM IP, ¢yHKUMS OOMXHa BO3BpawaTb True"

test check ip wrong octet():
assert (
check ip("10.400.1.1") == False
), "Mpu HenpaBunbHoM IP, ¢yHKUMS OONXHa BO3BpawaTtb False"

test check ip wrong number of octets():
assert (
check ip("10.1.1") == False
), "Mpu HenpaBunbHoM IP, ¢yHKUMA poMxHa Bo3Bpawatb False"

TecT Kiacca

import ipaddress

class IPAddress:

def init (self, ip, mask):
self.ip = ip
self.mask = mask

def int (self):
int ip = int(ipaddress.ip address(self.ip))
return int_ip

def str (self):
return f"{self.ip}/{self.mask}"

def repr_ (self):
return f"IPAddress('{self.ip}', {self.mask})"

def 1t (self, second ip):
if type(second ip) != IPAddress:

(continues on next page)
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raise TypeError(f"'<' not supported between instances of 'IPAddress'"

f" and '{type(second ip). name }'")
return (int(self), self.mask) < (int(second ip), second ip.mask)

def le (self, second ip):
if type(second ip) '= IPAddress:
raise TypeError(f"'<="

f" and '{type(second ip). name }'")
return (int(self), self.mask) <= (int(second ip), second ip.mask)

def eq (self, second ip):
# print("eq", self, second ip)
if type(second ip) '= IPAddress:

not supported between instances of 'IPAddress

raise TypeError(f"'==' not supported between instances of 'IPAddress'"

f" and '{type(second ip). name }'")
return (int(self), self.mask) == (int(second ip), second ip.mask)

TecTbl:

from class_ipaddress import IPAddress
import pytest

def test ipaddress attrs():
ipl = IPAddress("10.1.1.1", 25)
assert ipl.ip == "10.1.1.1"
assert ipl.mask == 25

def test ipaddress str repr():
ipl = IPAddress("10.1.1.1", 25)
assert str(ipl) == "10.1.1.1/25"
assert repr(ipl) == "IPAddress('10.1.1.1', 25)"

def test ipaddress int():
ipl = IPAddress("10.1.1.1", 25)
assert int(ipl) == 167837953

def test ipaddress cmp basic():
ipl = IPAddress("10.2.1.1", 25)
ip2 IPAddress("10.10.1.1", 25)
assert ipl < ip2
assert ip2 > ipl
assert ipl != ip2

(continues on next page)
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assert not ipl == ip2
assert ipl <= ip2
assert ip2 >= ipl

def test ipaddress cmp mask():
ipl = IPAddress("10.2.1.1", 24)
ip2 IPAddress("10.2.1.1", 25)
assert ipl < ip2
assert ip2 > ipl
assert ipl != ip2
assert not ipl == ip2
assert ipl <= ip2
assert ip2 >= ipl

def test ipaddress cmp_equal():
ipl = IPAddress("10.2.1.1", 24)
ip2 = IPAddress("10.2.1.1", 24)
assert ipl == ip2

def test ipaddress cmp raise():
ipl = IPAddress("10.2.1.1", 24)

ip2 = 100
with pytest.raises(TypeError):
ipl == ip2

3anmycK TeCTOB

3anycK TeCTOB U3 KOHKPETHOro danna:

$ pytest test check password.py
test session starts

platform linux -- Python 3.7.3, pytest-5.2.0, py-1.8.0, pluggy-0.12.0
rootdir: /home/vagrant/repos/advanced-pyneng-1/advpyneng-online-oct-nov-2019/examples/14

—pytest basics
collected 3 items

test check password.py ...

3 passed in 0.02s

[100%]

3anyck BCcex TeCTOoB:

1. OcHoBbI pytest
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$ pytest

test session starts
platform linux -- Python 3.7.3, pytest-5.2.0, py-1.8.0, pluggy-0.12.0

rootdir: /home/vagrant/repos/advanced-pyneng-1l/advpyneng-online-oct-nov-2019/examples/14
—pytest basics

collected 9 items

test check ip function.py . [ 11%]
test check password.py ... [ 44%]
test ipv4 network.py ..... [100%]

9 passed in 0.07s

3anyck TecToB ¢ 6onee noapobHoM MHGOPMaLMeENn:

$ pytest -v

test session starts
platform linux -- Python 3.7.3, pytest-5.2.0, py-1.8.0, pluggy-0.12.0 -- /home/vagrant/
—venv/pyneng-py3-7/bin/python3.7

cachedir: .pytest_cache

rootdir: /home/vagrant/repos/advanced-pyneng-1/advpyneng-online-oct-nov-2019/examples/14
—pytest basics

collected 9 items

test check ip function.py::test check ip PASSED [ 11%]
test check password.py::test password min length PASSED [ 22%]
test check password.py::test password contains_username PASSED [ 33%]
test check password.py::test password default values PASSED [ 44%]
test _ipv4 network.py::test class_created PASSED [ 55%]
test ipv4 network.py::test attributes created PASSED [ 66%]
test_ipv4 network.py::test methods created PASSED [ 77%]
test ipv4 network.py::test return_types PASSED [ 88%]
test ipv4 network.py::test address allocation PASSED [100%]

9 passed in 0.08s

3anyck ogHoro tecTta

$ pytest test check password.py::test password min_ length -v
test session starts
platform linux -- Python 3.7.3, pytest-5.2.0, py-1.8.0, pluggy-0.12.0 -- /home/vagrant/
—venv/pyneng-py3-7/bin/python3.7

cachedir: .pytest cache

rootdir: /home/vagrant/repos/advanced-pyneng-1l/advpyneng-online-oct-nov-2019/examples/14
—pytest basics

collected 1 item

(continues on next page)
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test check password.py::test password min length PASSED [100%]

1 passed in 0.01s

OT1obpaxkeHune BbiBOAa Ha stdout:

$ pytest test check password.py -s

test session starts
platform linux -- Python 3.7.3, pytest-5.2.0, py-1.8.0, pluggy-0.12.0

rootdir: /home/vagrant/repos/advanced-pyneng-1/advpyneng-online-oct-nov-2019/examples/14
—pytest basics

collected 3 items

test check password.py [lposepseM naponb

Naponb pns nosnb3oBaTens nata npowen BCe NPOBEpPKM
I'Iaponb ConeEpPXNUT uUMA nonb3oBaTens

.Naponb pns nonb3oBaTens nata npowen BCe MNPOBEPKM
MNaponb copepxuT MMs nofib3oBaTens

.Maponb CAMWKOM KOPOTKWIA

MNaponb copepkuT MMs nosib3oBaTesns

MNaponb pnsa nonb3oBaTens nata npowen BCe NPOBepKM

3 passed in 0.02s

AHanormn4yHo c verbose:

$ pytest test check password.py -v -s

test session starts
platform linux -- Python 3.7.3, pytest-5.2.0, py-1.8.0, pluggy-0.12.0 -- /home/vagrant/
—venv/pyneng-py3-7/bin/python3.7

cachedir: .pytest_cache

rootdir: /home/vagrant/repos/advanced-pyneng-1/advpyneng-online-oct-nov-2019/examples/14
—pytest basics

collected 3 items

test check password.py::test password min_length MposepsemM naponb

Naponb pna nonb3osaTens nata npowen BCe NpoBepku

MNaponb copepxuT MMs nonb3oBaTens

PASSED

test check password.py::test password contains _username Maponb Ans nonb3osBaTens nata,
—npowen BCe NPOBEpPKH

MNaponb copepxuT MMs nofb3oBaTens

PASSED

test check password.py::test password default values MMaponb CAWWKOM KOPOTKMWK

(continues on next page)

1. OcHoBbI pytest 15



Advanced Python g5 ceTeBbIX HHXKE€HEPOB

(MpoposKeHue ¢ npeablaywen cCTpaHnLbl)

MNaponb copepknt uMMA nofib3oBaTens
Maponb pna nonb3oBaTtena nata npowen BCe MNPOBepKu
PASSED

3 passed in 0.02s

Korpa recTtsl HEe IPOXOOSAT

BblBOA KOrga TeCTbl He NPOXOoaAT

$ pytest test check password.py

test session starts
platform linux -- Python 3.7.3, pytest-5.2.0, py-1.8.0, pluggy-0.12.0

rootdir: /home/vagrant/repos/advanced-pyneng-1/advpyneng-online-oct-nov-2019/examples/14
—pytest basics

collected 3 items

test check password.py .F. [100%]

FAILURES
test password contains_username

def test password contains username():

assert check passwd('nata', 'l2345nata', min_length=3, check username=False)
assert not check passwd('nata', '12345nata', min_length=3, check username=True)
> assert not check passwd('nata', '12345NATA', min_length=3, check username=True),

—"Ecnu B napone npucyTCTBYyeT MMs nonb3oBaTens B nMioboM peructpe, NpoBepKa He [ONXHa MPONTH

.
E AssertionError: Ecnu B napone npucyTcTByeT uMma nonb3osaTtens B nwbom peructpe, .,
—MpoOBepKa He [O0JIXHa NpouTwu

E assert not True

E + where True = check passwd('nata', '12345NATA', min_length=3, check

—username=True)

test check password.py:12: AssertionError

------------------------- Captured stdout call --------------““““-"------
Naponb pna nonb3oBaTens nata npowen BCe NPoBepKM

ﬂaponb cooepxnT uMa nonb3oBaTend

Naponb gns nonb3oBaTtens nata npowen BCe NPOBEpKM

KopoTkun BbiBO A traceback:

$ pytest test check password.py --tb=line
test session starts

(continues on next page)
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platform linux -- Python 3.7.3, pytest-5.2.0, py-1.8.0, pluggy-0.12.0

rootdir: /home/vagrant/repos/advanced-pyneng-1/advpyneng-online-oct-nov-2019/examples/14
—pytest basics

collected 3 items

test check password.py .F. [100%]

FAILURES
/home/vagrant/repos/advanced-pyneng-1/advpyneng-online-oct-nov-2019/examples/14 pytest
—basics/test check password.py:12: AssertionError: Ecnu B napone npucyTcTByeT uMms,,
—nofb3oBaTens B nboM peructpe, NpoBEpPKA He [OSXHA MPONTH

1 failed, 2 passed in 0.07s

OCTaHOBHUTHCS MOCJIe IIepBOro HEYyJa4YHOIro TecCcra

$ pytest test check password.py --tb=line -x
test session starts
platform linux -- Python 3.7.3, pytest-5.2.0, py-1.8.0, pluggy-0.12.0

rootdir: /home/vagrant/repos/advanced-pyneng-1/advpyneng-online-oct-nov-2019/examples/14
—pytest basics

collected 3 items

test check password.py .F

FAILURES
/home/vagrant/repos/advanced-pyneng-1/advpyneng-online-oct-nov-2019/examples/14 pytest
—basics/test check password.py:12: AssertionError: Ecnu B napone npucyTcTByeT ums,,
—nonb3oBatens B nMboM peructpe, MNpPoBEpKa He [OSXHa MPONTHU

1 failed, 1 passed in 0.06s

IToka3aTh KaKHe TeCThI €CTh, HO He 3allyCKaThb HUX

$ pytest --collect-only

test session starts
platform linux -- Python 3.7.3, pytest-5.2.0, py-1.8.0, pluggy-0.12.0
rootdir: /home/vagrant/repos/advanced-pyneng-1/advpyneng-online-oct-nov-2019/examples/14
—pytest basics
collected 9 items
<Module test check ip function.py>
<Function test check ip>
<Module test check password.py>
<Function test password min length>

(continues on next page)
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<Function test password_contains_username>

<Function test password default values>
<Module test ipv4 network.py>

<Function test class created>

<Function test attributes created>

<Function test methods created>

<Function test_return_types>

<Function test address allocation>

no tests ran in 0.05s

ITapaMmeTrpu3anusi Tecra

O4eHb YacTo B TecTax HY>XHO MpoBepATb (PyHKUMIO/KNacc/MeToa Ha pa3HbIX BXOOALLUX OaHHbIX.
O4VH BapuaHT, B 3TOM cJyyae, 6yﬂ,eT HanmmcaTb HECKOJIbKO assert B o4HOM TecTe.

def check passwd(username, password, min_length=8, check username=True):
if len(password) < min_length:
print('Maponb CAMWKOM KOPOTKUMK')
return False
elif check username and username in password:
print('Maponb copepxMT MMa nonb3oBaTens')
return False
else:
print(f'Maponb gns nonb3oBaTens {username} npowen BCe MPOBEPKK')
return True

def test password min length():

assert check passwd('user', '12345', min_length=3) == True
assert check passwd('user', '123456', min_length=5) == False
assert check passwd('user', 'userpass', min length=5) == False

oTO0T BapuvaHT MNJaox TeM, 4TO Tenepb BCe TPU NPOBEPKUN CHNTAKOTCA OOHUM TECTOM KN eCJqin oaHa N3
MPOBEPOK He MPOXOANT, C/ieAyloLLMe He NPOBEPSIOTCS.

MapameTpu3auma TeCToB NO3BOJIAET YKa3aTb HECKOJIbKO Haf)OpOB OaHHbIX, Ha KOTOPbIX Hago npo-
BEPUTb TECT:

import pytest

@pytest.mark.parametrize(
("user", "passwd", "min len", "result"),

(continues on next page)
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("userl", "123456", 4, True),
("userl", "123456", 8, False),
("userl", "123456", 6, True),
1,
)
def test min len param(user, passwd, min_len, result):
assert check passwd(user, passwd, min_length=min_len) == result

1, 4TO ocobeHHOo le,06HO, KaKabli Ha6op OaHHbIX Cpa6aTbIBaET KakK oTOeNbHbIN 3anycCK TecCTa.

$ pytest test check password.py -v
test session starts

collected 3 items

test check password.py::test min len param[userl-123456-4-True] PASSED [ 33%]
test check password.py::test min len param[userl-123456-8-False] PASSED [ 66%]
test check password.py::test min_len param[userl-123456-6-True] PASSED [100%]

3 passed in 0.03s

MpunMep ncnosnb3oBaHUA NapameTpusaunm TecTa o 0OOHOro napameTpa:

import ipaddress

def is ip address(ip):

if not isinstance(ip, str):
return False

try:
ipaddress.ip_address(ip)
return True

except ValueError:
return False

@pytest.mark.parametrize("ip", ["10.1.1.1", "224.1.1.1", "0.0.0.0"])
def test is ip address correct(ip):
assert is ip address(ip) == True

@pytest.mark.parametrize("ip", ["500.1.1.1", "50.1.1", "a", 100])
def test is ip address wrong(ip):
assert is ip address(ip) == False
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3anyck TecTa:

$ pytest test check ip.py

test session starts

collected 9 items

test check ip.
test check ip.
test check_ip.
test check ip.
test check_ip.
test check ip.
test check_ip.
test check ip.
test check_ip.

py:
py:
py::
py::
py:
py:
py:
py:
py:

:test check ip PASSED
:test check ip correct[10.1.1.1] PASSED

test check ip correct[224.1.1.1] PASSED
test check ip correct[0.0.0.0] PASSED

:test _check ip wrong[500.1.1.1] PASSED
:test check ip wrong[50.1.1] PASSED
:test_check ip wrong[a] PASSED

:test check ip wrong[100] PASSED

:test _check ip wrong[ip4] PASSED

Fixture

Fixtures 3To hyHKLNM, KOTOpPbIE BbIMOJIHAIT YTO-TO A0 TecTa 1, Npyu HeobxoaAMMoCTK, noce.

[Ba caMbIX pacnpocTpaHeHHbIX NpuMeHeHus fixture:

e Ond nepegaydn KakKnx-T1o AaHHbIX OJ14 TeCTa

* setup and teardown

Fixture scope - KOHTpoO/IMPYyeT Kak 4acTo 3anyckaeTcs fixture:

» function (3Ha4yeHMe No ymonyaHuto) - fixture 3anyckaeTcs 40 1 NOC/e Ka)XX40ro TecTa, KOTOpbIi
ncnonb3yeT 370 fixture

e class

* module - fixture 3anyckaeTcs o4WH pa3 40 M NocCJe TeCTOB B MOAYJie, KOTOPbLIA UCMosb3yeT

3710 fixture

* package

* session - fixture 3anyckaeTcsa oAVH pa3 B Havasie CeCCUM N B KOHLE

3anyck «nocne» akTyaneH Tonbko ans fixture c yield.

Mone3Hble KoMaHabl Ans paboThl ¢ fixture:

* pytest --fixtures - noka3sbiBaeT BCce gocTynHble fixture (BCTpOEHHbIE, U3 NAAarMHOB 1 Han-
OeHHble B TecTax u conftest.py). [lobaBneHme -v NokasbiBaeT B KakuUX (pansiax HaxooaTcs
fixture n Ha Kakon cTpoke onpeneneHa PyHKLMSA

e pytest --setup-show - noka3sbiBaeT Kakue fixture 3anyckatoTcsa u Kkorga

20
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Co3panue fixture

import pytest

@pytest.fixture
def topology with dupl links():
topology = {('R1', 'Eth0/0'): ('Swl', 'Etho/1'),
('R2', '"EthO/0"'): ('SW1l', 'Eth0/2'),
('R2', "EthO/1'): ('SW2', 'Etho/11'),
('R3', '"EthO/0"): ('SW1l', 'Eth0/3'),
('R3', '"Etho/1"): ('R4', 'Eth0/0'),
('R3', 'Eth0/2"'): ('R5', 'Eth0/0'),
('Swi', 'Etho/1'): ('R1', 'Ethe/0'),
('Swi', 'Ethe/2'): ('R2', 'Eth0/0'),
('Swi', 'Eth0/3'): ('R3', 'Eth0/0')}
return topology

@pytest.fixture
def normalized topology example():
normalized topology = {('R1', 'Eth0/0'): ('Swl', 'EthO/1'),
('R2', 'Etho/0"'): ('SW1l', 'Ethe/2'),
('R2', 'EthO/1"): ('SW2', 'Eth0/11'"),
('R3', 'Etho/0"): ('SW1', 'Ethe/3'),
('R3', 'Eth0/1"): ('R4', 'Eth0/0'),
('R3", 'EthO/2"'): ('R5', 'Eth0/0')}
return normalized topology

import yaml
import pytest
from netmiko import ConnectHandler

@pytest.fixture(scope="module"')
def first router from devices yaml():
with open('devices.yaml') as f:
devices = yaml.safe load(f)
rl = devices[0]
return rl

@pytest.fixture(scope="module")

def first router wrong pass(first router from devices yaml):
rl = first router from devices yaml.copy()
rl['password'] = 'wrong'

(continues on next page)
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return rl

@pytest.fixture(scope="module')

def first router wrong ip(first router from devices yaml):
rl = first router_from devices yaml.copy()
rl['ip'] = 'unreachable’
return rl

Fixture rl_test_connection co3faeT noakJso4eHme netmiko 4o TeCTOB B 04HOM haiisie 1 3aKpbiBaeT
ero nocne:

@pytest.fixture(scope="module')
def rl test connection(first router from devices yaml):
with ConnectHandler(**first router from devices yaml) as rl:
rl.enable()
yield rl

Bcrpoennsie fixture

* capsys
* monkeypatch
* tmp_path

* uapyrmne

capsys

from netmiko import ConnectHandler
from paramiko.ssh_exception import AuthenticationException

def send show command(device, command):
try:
with ConnectHandler(**device) as ssh:
ssh.enable()
result = ssh.send command(command)
return result
except AuthenticationException as error:
print(error)

(continues on next page)
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def test function return value(capsys, first router wrong pass):
return_value = send show command(first router wrong pass, "sh ip int br")

correct_stdout = "Authentication fail"
out, err = capsys.readouterr()
assert out != "", "CoobueHne o6 ownmbke He BbiBegeHo Ha stdout"

assert correct stdout in out, "BbiBegeHo HenpaBwuibHoe coobuweHne 06 ownbke"

monkeypatch

def check passwd(username, password, min_length=8):

if len(password) < min_length:
print('Maponb CAUWKOM KOPOTKWIA')
return False

elif username in password:
print('Maponb copepxMT MMa nonb3oBaTens')
return False

else:
print(f'Maponb gns nonb3oBaTens {username} npowen BCe MPOBEPKM')
return True

def test password min length(monkeypatch):
monkeypatch.setattr('builtins.input', lambda x=None: 'user')
monkeypatch.setattr('getpass.getpass', lambda x=None: '12345')
assert check passwd(min_length=3) == True

@pytest.mark.parametrize(
"username,password, result",
[
('user', '12345', True),
('user', '12345user', False)
I,
)

def test check passwd function(monkeypatch, username, password, result):
monkeypatch.setattr('builtins.input', lambda x=None: username)
monkeypatch.setattr('getpass.getpass', lambda x=None: password)
assert check passwd(min_length=3) == result
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conftest

conftest.py 310 chann B KoTopoM xpaHaTcs fixture ona pasHbix TeCcToB. 3TuX ansioB MoxeT bbiThb
MHOro, Hanpumep, MoXeT bbITb Takas CTPYKTypa:

— conftest.py
F— pytest.ini
L— tests
— conftest.py
— helper test functions.py
F— network
| }— conftest.py
| L— test 11 network fixture params.py
L— unit
— conftest.py
— test 01 check ip.py
— test 02 send command.py
— test 03 check password.py
— test 04 get interfaces.py
— test 05 class topology.py
L— test 06 class ipv4network.py

Conftest.py Takxe nobasnseT KaTanor B KOTOPOM OH HaxoAuTCA B sys.path. NMo3ToMy 4acTo MOXXHO
BCTPeTUTb NycTbie hannbl conftest.py. Hanpumep B aToM cny4vae conftest.py B Tekyliem KaTanore
MOXXeT BbITb MYyCTbIM, HO OH HY>XKeH 4TOObl TEeCTbl U3 KaTasiora tests Mornm uMnopTUpoBaThb PyHK-
uMn 13 hannoB B TEKYLLEM KaTasore:

$ tree

check ip functions.py

check password function input.py
check password function.py
class_ipv4 network.py
common_functions.py

conftest.py

tests

— conftest.py

— test check ip_function.py
— test check password input.py
— test check password parametrize.py
F—— test check password.py

L— test ipv4 network.py

[TTTTTT
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Bo3mozxkuocTH fixture

Fixture Mmo>xeT cMOTpeTb B TECT/MOAYJb, KOTOPbIA «Bbi3Ban» fixture.

conftest.py

@pytest.fixture(scope="module")
def smtp connection(request):
server = getattr(request.module, "smtpserver", "smtp.gmail.com")

smtp_connection = smtplib.SMTP(server, 587, timeout=5)
yield smtp connection

print("finalizing ({})".format(smtp_connection, server))
smtp connection.close()

test smtp.py

smtpserver = "mail.python.org" # will be read by smtp fixture

def test showhelo(smtp_connection):
assert 0, smtp_connection.helo()

factory as fixture

@pytest.fixture
def make customer record():
def make customer_record(name):
return {"name": name, "orders": [1}

return _make customer record

def test customer records(make customer record):
customer 1 = make _customer_record("Lisa")
customer 2 = make customer record("Mike")
customer 3 = make_customer_record("Meredith")

ITapamerpu3anus fixture

with open("devices.yaml") as f:
devices params = yaml.safe load(f)
ip list = [d["host"] for d in devices params]

@pytest.fixture(params=devices params, scope="session", ids=ip list)

(continues on next page)
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(MpoposKeHue ¢ npeablaywen cCTpaHnLbl)

def ssh _connection(request):
with ConnectHandler(**request.param) as ssh:
ssh.enable()
yield ssh

def test ospf enabled(ssh _connection):
output = ssh_connection.send command("sh ip ospf")
assert "routing process" in output.lower()

def test loopback(ssh_connection):
output = ssh _connection.send command("sh ip int br | i up +up")
assert "Loopback0" in output

MapameTpusauymns fixture n TecTa:

with open("devices.yaml") as f:
devices params = yaml.safe load(f)
ip list = [d["host"] for d in devices params]

@pytest.fixture(params=devices params, scope="session", ids=ip_ list)
def ssh _connection(request):

ssh = ConnectHandler(**request.param)

ssh.enable()

yield ssh

ssh.disconnect()

@pytest.mark.parametrize(
"ip",
["192.168.100.100", "192.168.100.2", "192.168.100.3"],
ids=["ISP1", "ISP2", "FW"],
)
def test ping(ssh_connection, ip):
output = ssh_connection.send command(f"ping {ip}")
assert "success rate is 100 percent" in output.lower()
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HOIIOJIHI/ITEJILHLIG BO3MOZKHOCTH

pytest.raises

import ipaddress
import pytest

def check ip(ip):
if type(ip) != str:
raise TypeError("Function only works with strings")
try:
ipaddress.ip _address(ip)
return True
except ValueError:
return False

def test check ip raises 1():
with pytest.raises(TypeError):
check ip(100)

def test check ip raises 3():
with pytest.raises(TypeError) as error:
check ip(100)
assert "strings" in str(error.value)

def test check ip raises 4():
with pytest.raises(TypeError, match="st.+ngs"):
check ip(100)

Hcnonb30BaHue pytest Ojisi TeCTUPOBAaHHUS CETH

conftest.py

import pytest
from netmiko import Netmiko
import yaml

with open("devices.yaml") as f:
DEVICES = yaml.safe_ load(f)

(continues on next page)
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(MpoposKeHue ¢ npeablaywen cCTpaHnLbl)

DEVICES IP = [dev["host"] for dev in DEVICES]

def get host(device):
return device["host"]

@pytest.fixture(params=DEVICES, ids=get host, scope="session")
def ssh _connection(request):
with Netmiko (**request.param) as ssh:
ssh.enable()
yield ssh

TecTbl:

import pytest

@pytest.mark.parametrize(
"command, check output",
[
("sh ip ospf", "routing process"),
("sh ip int br", "up"),
1,

)
def test ospf(ssh_connection, command, check output):
output = ssh _connection.send command(command)

assert check output in output.lower()

@pytest.mark.parametrize(

"ip address", ["192.168.100.1", "192.168.100.100"], ids=["ISP1",
)
def test ping(ssh _connection, ip address):

output = ssh_connection.send command(f"ping {ip_address}")

assert "success rate is 100" in output.lower()

def test loopback(ssh_connection):
loopback = "Loopback0"
output = ssh_connection.send command("sh ip int br")
assert loopback in output

def test intf(ssh connection):
output = ssh_connection.send command("sh ip int br | 1 up +up")

"ISP2"]

(continues on next page)
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(MpoposKeHue ¢ npeablaywen cCTpaHnLbl)

assert output.count("up") >= 4

PekoMeHOaniuu/HIOQHCHI 110 TeCTaM

MHoro assert B Tecre

YeM nioxo To, 4TO B TeCTe MHOro assert - TeCT 0CTaHOBUTCA Ha NepBOM assert, KOTopbI He rnpoLuen
1 He ByneT NpoBepaTb Apyrue.

MpumeyvaHue: EcTb NnaruHbl, KOTOPbLIE MO3BOJISIOT B KAKOM-TO BUAE NpoBepATb BCe assert (nnm
Bblpa’>KeHMs, KOTOPbIE MCMO/b3YOTCS BMECTO assert B naarnHe).

B noeane 6b110 6bl xopouo, 4YTOObl B KaXKaA0oM TecTe Obl/1 TONIbKO 0AWH assert, HO Tak Aalleko He
BCerga eCTtb CMbIC/N1 oenaTb.

MHorpa no ogHOMYy pe3ysibTaTy €CTb MHOMO MPOBEPOK. Wl BaM MOXXEeT NoAXOAWTh TO, YTO eC/IM O4HA
NMpoBepKa He MpoLsia, 4pyrue He BbIMOAHSOTCA. MNpumep TecTa scrapli B KOTopoM MHoro assert:

@pytest.mark.parametrize(

"test data",
[(Scrapli, "system", NetworkDriver), (AsyncScrapli, "asyncssh", AsyncNetworkDriver)],
ids=["sync factory", "async factory"],

def test factory community platform variant(test data):
Factory, transport, expected driver = test data
driver = Factory(
platform="scrapli networkdriver",
host="1localhost",
variant="test variantl",
transport=transport,
)
assert isinstance(driver, expected driver)
assert driver.transport _name == transport
assert driver.failed when contains ==
"% Ambiguous command",

0\5

Incomplete command",
Invalid input detected",
Unknown command",

o\‘;

0\6

]

assert driver.textfsm platform == "cisco iosxe"
assert driver.genie platform == "iosxe"
assert driver.default desired privilege level == "configuration"

(continues on next page)
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(MpoposKeHue ¢ npeablaywen cCTpaHnLbl)

assert callable(driver.on_open)
assert callable(driver.on close)
for actual priv_level, expected priv_level in zip(
driver.privilege levels.values(), TEST COMMUNITY PRIV LEVELS.values()

assert actual priv_level.name == expected priv_level.name
assert actual priv level.pattern == expected priv_level.pattern

IIukIbsl B TecTax

LUnknbl B TeCTax BO MHOrOM MoMajaloT B Ty )K€ KaTeroputo, 4To 1 MHoro assert. OgHako cTouT
Y4YUTbIBaTb, 4TO, €CJIN, HAaNpPUMeEp, B TECTE NPOBepAeTCca NoAKI0YEeHNE K HECKOJIbKMM YCTPONCTBaM
B LUMKNE N assert CTOUT MMEHHO B LMKE N0 YCTPONCTBAM, TO AOCTAaTOYHO OZlHOMY YCTPOMCTBY He
MPONTN assert N K ocTasibHbIM TeCT NOAKJYATLCSA He byneT. MHorga 3To MoXeT ObITb TO, YTO
HY>XHO OT TecTa, UHorga Her.

IIpaBuIbLHBIN pe3yiabTarT B fixture

MpaBunnbHbLIN pe3ynbTaT, KOTOPbLIA A0/KHa Oblna BepHYTh PYHKUNA/METOoA/KIacC, 04eHb YacTo Nu-
weTca npsAMo B TecTe (correct_access_dict, correct_trunk_dict).

import pytest

@pytest. fixture
def cfg _example 1():
cfg = (
“I\n"
"interface FastEthernet0/0\n"
" switchport mode access\n"
" switchport access vlan 10\n"
“I\n"
"interface FastEthernet0/1\n"
" switchport trunk encapsulation dotlg\n"
" switchport trunk allowed vlan 100,200\n"
" switchport mode trunk\n"
"I\n"
"interface FastEthernet0/2\n"
" switchport mode access\n"
" switchport access vlan 20\n"
“I\n"
)
return cfg

(continues on next page)
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(MpoposKeHue ¢ npeablaywen cCTpaHnLbl)

def test cfg 1l(cfg example 1):
correct access dict = {"FastEthernet0/0": 10, "FastEthernet0/2": 20}
correct_trunk dict = {"FastEthernet0/1": [100, 200]}
access _dict, trunk dict = get _int vlan_map(cfg_example 1)
assert access dict == correct access dict and trunk dict == correct trunk dict

WHorna pesynbTaT CMWKOM 60/blioi 4To6bl NMCaTb B TeCTe, TOrfa MOXXHO BCTPETUTL BapuaH-
Tbl C 3aMUCbi0 MAapPaMeTPOB N pe3ynbTaToB B anax/CTPyKTypax AaHHbIX. Takxke 4YacTo Habopbl
BXOAALINX NAapaMeTpoB W pe3ysibTaToB NULLYT B parametrize:

@pytest.mark.parametrize(
"network, correct net len",
[
("10.1.1.192/30", 2),
("10.1.1.0/28", 14),
("10.1.1.0/24", 254),
I,
)
def test len method(network, correct net len):
network = Network(network)
" len_ ")
assert len(network) == correct_net_len, "Metop _ len  BoO3BpawaeT HesepHoe 3HayeHue"

assert hasattr(network,

Fixture, Kak npaBuno, NCNOJIb3YIOTCA TOJIbKO OJ14 NMOArOTOBKU AaHHbIX UM NOATrOTOBKW OO0 TeCTa
n ynaneHmd nocne 1ecta, HoO He OJid nepegadn npaBmJibHOro pesysibtaTa B TECT.

HpOBepKa THIIOB TaHHBIX

B TecTax MO>XXHO NPOBEPATL TUMbI aHHbLIX, KOTOPble BO3BpaLlaeT PyHKUMA/MeToa/Knacc, HO 06bly-
HO 3TO AenalT He OT U [0, Hanpumep, rno BCEM AaHHbLIM CJ/I0Baps, a TOJIbKO NMPOBEPSAIOT 4TO 3TO
cnoBapb. Kak npaBuso, npoBepka Tuna genaetcs 4Tobbl owmnbka Obisia NOHATHOW, YTO BO3Bpalla-
€TCHA He TOT TUN AaHHbIX. [Tpy 3TOM, HanNnpuMep, He HY>XHO NPOBEPATb KaXKAbl 3/1IeMeHT CsioBaps,
MOTOMY 4TO NPU CPAaBHEHUUN C/I0Bapb == MpPaBWUJIbHbIA CJI0Bapb, BCE OTANYUMSA NokaxkeT pytest

def test 1():
correct dict = {"FastEthernet0/0": 10, "FastEthernet0/2": 20}
result dict = {"FastEthernet0/0": "10", "FastEthernet0/2": "20"}
assert result dict == correct dict

Mpumep BbIBOAA:
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def test 1():
correct dict = {"FastEthernetQ/0": 10, "FastEthernet0/2": 20}
result dict = {"FastEthernet0/0": "10", "FastEthernet0/2": "20"}
> assert result dict == correct dict
AssertionError: assert {'FastEtherne...net0/2': '20'} == {'FastEtherne...ernetd/2
—': 20}

E Differing items:

E {'FastEthernet0/0': '10'} != {'FastEthernet0/0': 10}

E {'FastEthernet0/2': '20'} != {'FastEthernet0/2': 20}

E Use -v to get the full diff

BeiBog C -v:

def test 1():

correct dict = {"FastEthernet0/0": 10, "FastEthernet0/2": 20}
result dict = {"FastEthernet0/0": "10", "FastEthernet0/2": "20"}

> assert result dict == correct dict

E AssertionError: assert {'FastEtherne...net@/2': '20'} == {'FastEtherne...ernet0/2

—': 20}

E Differing items:

E {'FastEthernet0/2': '20'} != {'FastEthernet0/2': 20}

E {'FastEthernet0/0': '10'} != {'FastEthernet0/0': 10}

E Full diff:

E - {'FastEthernet0/0': 10, 'FastEthernet0/2': 20}

E + {'FastEthernet0/0': '10', 'FastEthernet0/2': '20'}

E ? + 4+ + +

IIpoBepka True/False

CtouT nn nucatb B TecTtax if value == True BmecTto if value?

Ecnn 3To npoBepka Tuna isinstance, HanpuMep, To He Halo:

assert isinstance(value, str)

Ecnu 3To NnpoBepKa MMEeHHO TOro 4TO BO3BpallaeT PyHKLUNSA, KOTOPYIO Mbl TeCTUpyeMm, To == True
6osiee SIBHO FrOBOPUT, 4TO TYT AOJ/DKEH ObITb pe3ynbTaT UMeHHO True, a He Ntob0 NCTUHHLIN pe-
3ynbTaT

assert function(value) == True

MpumMmeuyaHme: Peyb TOJILKO O TeCTax, 419 KoAa B LiesIoM pekoMeHAaumsa nucaTtb if value He if
value == True
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3akpeIiTHe ceccui/(paiiioB B TecTe

[Ba npumepa koga. NepsbIn - ceccns 3akpbiBaeTcs close:

def test telnet class(reachable device):
rl = CiscoTelnet(**reachable_device)
assert rl.prompt == ">"
rl.close()

BTopoi - ceccnsi 3aKpblBaeT B MeHeAXKepe KOHTeKCTa:

def test telnet class(reachable device):
with CiscoTelnet(**reachable device) as rl:

assert rl.prompt == ">

OyeHb Ba)kHas pasHMLUa@ 3TUX BapuUaHTOB B TOM, YTO MEHEO )KEP KOHTEKCTa 3aKPOET CEeCCUI0 faXKe
ecnun assert He npowen, a close HE cpaboTaerT.

Mpu 3TOM NepBbIN NPUMEP MOXXHO NepenenaTh Tak U TOr4a Ceccus 3aKpoeTcs (HO Jiyylle KOHEeYHO
NCMONb30BaTb MEHEO)KEP KOHTEKCTa rae Bo3MoxxHo wuau fixture):

def test telnet class(reachable device):
rl = CiscoTelnet(**reachable device)
rl prompt = rl.prompt
rl.close()

assert rl_prompt == ">"

CTpyKTypa Tecra

AAA (Arrange, Act, Assert).
TecTbl, KakK NPaBKIO, MOXXHO Pa3buTb Ha HECKOJIbKO 3TaroB:
* Arrange
e Act
e Assert
e Cleanup
Mpwn 3TOM TECT MOXKHO COCTOSATb TOJ/ILKO M3 NEPBbIX TPEX LLAroB, eCcam ctagus cleanup He Hy>XHa.

Kak npasuno, B pytest ctagun Arrange n Cleanup genatoTtcs B fixture, a ocTanbHoe B TecTe.
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HOImMO/THUTEIbHbIE MaTepHaJlbl

JokyMeHTanus:

* pytest

e Good Integration Practices

Crarnu:

* Getting Started With Testing in Python
» Effective Python Testing With Pytest
e tox

* pytest and tox

AnbTepHaTuBHI pytest

* unittest
* doctest
* nose
MonesHble CCbINIKU MO CPpaBHEHMIO (PpenMBOPKOB:
e Test & code podcast: 2: Pytest vs Unittest vs Nose

* The Cleaning Hand of Pytest

TecTupoBaHue ceTu

e Automating «Network Ready for Use» Testing - none3Hoe BbICTynaeHne 06 Ncnonb30BaHUN
pytest ona TectupoBaHna ceTu

IIpuMepsbI TECTOB B MOAYJISIX

Scrapli:
e TecTbl scrapli.
* [MpuMep OTHOCUTESIbHO MPOCThIX TecToB scrapli
* TecTbl Response

e TecTbl co skipif
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Netmiko:
¢ TecTbl netmiko.

* MprMep OTHOCUTESNIBHO NPOCThIX TeCTOB netmiko

1. OcHoBbI pytest
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2. OCHOBBI AaHHOTAIIUHU THUIIOB

AHHOTALNSA TUMOB - 3TO A0MOJIHNTEJIbHOE ONncaHue B KJlaccax, PyHKLUAX, NepeMeHHbIX, KOTopoe
YKa3blBa€eT KaKol TuUN OaHHbIX 0OJIXKeH BbiTb B 3TOM MecTe.

Mpwn 3TOM yKasaHHble TUMbl HE NPOBEPAIOTCHA U He hopcupyoTca cammm Python. To ecTb, Npu Bbli-
NOJIHEHUWN KOZa, HECOOTBETCTBME peasibHOro Tuna AaHHbIX TOMY, YTO HaAarNMMCaHO B aHHOTaLUAX, He
BbI3bIBaeT OWNOOK nan npepynpexaeHnn. Ona npoBepKn TUMOB AaHHbIX UCMOJb3YIOTCSH OTAEb-
Hble MOAYNU, Hanpumep, mypy. Mypy BbiNONHAET CTaTUYeCKUA aHaNu3 KoJa - NpoBepsieT COOTBET-
CTBME TUNOB AaHHbIX 6e3 BbINO/HEHWS KOAa.

MpuMmeyaHue: AHHOTauusa TunoB pgobaensgnacb nocteneHHo B Python 3.x. HaumHasa c Bepcum
Python 3.0 6bi1a fOoCTynNHa aHHOTauns @yHkKuui, a B Python 3.6 6bina pobasneHa aHHOTaumsa ons
nepeMeHHbIX.

MpenmyuiecTsa:
* Mpun Co34aHUM 06BEKTOB Cpa3y oNUCaHbl TUMbl AaHHbIX
* MOXXHO NMPOBepPSATb NMPaBUJIbHOCTb YKa3aHHbIX TUMOB C MOMOLLbIO OTAESIbHbIX MOAyen
e IDE moryT genaTb N0ACKa3KM, yKa3biBaTb Ha OWNOKM Ha OCHOBaAHUW aHHOTALWN TUMOB
HioaHChbI:

* KaKncrteCctaMu, Hago NOTPaTUTb BpEMA Ha HalnnmcaHune aHHOTaUMNM (XOTSa ecTb co, KOTOprI7I
MO>XET B 3TOM MOMOYb)

* Ha OaHHbIN MOMEHT, Ha0 AeflaTbh A0BOJIbHO 60JIbLIOE KONMYECTBO MMMOPTOB

e XKenaTesibHO NCnoJsib3oBaTb Python 3.6+ 4T06bI 6L OCTYMHLI BCE BO3MOXXHOCTW, B Uaeane,
rnocnenHto Bepcuio Python.

CHHTaKCHC

AHHOTaANUsA ImepeMeHHBIX

MpuMeuyaHme: AHHOTAUMUIO HE HYXXHO 6yD,ET nncaTb abCoNOTHO ANa BCEX nepeMeHHbIX, TaK KakK
MHOrmne Tunbl 6y,n,yT aBTOMaTU4YECKUN BbIHNCIATBCA MYypYy.

Mpumep nepeMeHHOon:

username: str = 'userl'’

MpuMep aHHOTAL MW NS Pa3HbIX BCTPOEHHbIX TUMOB OAaHHbIX:
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length: int 5

summ: float 5.5

skip_line: bool = True

line: str = "switchport mode access"

Cnunckn, MHOXKeCTBa, C/I0Bapu:

from typing import List, Set, Dict, Tuple, Union

vlans: List[int] = [10, 20, 100]
unique vlans: Set[int] = {1, 6, 10}

book price map: Dict[str, float] = {'Good Omens': 22.0}

MpumMmeuyanme: Ha4vuHasa c Python 3.9 BmecTo List, Set, Dict, Tuple ns moayns typing, mo>xHo byneTt
NCnoJsib30BaTb BCTPOeHHbIe 06beKThl list, set, dict, tuple.

KopTex ¢ (bkKCnpoBaHHbIM KOJINYECTBOM 3JIEMEHTOB:

sw_info: Tuple[str, str, int] = ("swl", "15.1(3)", 24)

KopTeX C Npon3BOJIbHbIM KOJINYECTBOM 3J/IeMEHTOB:

vlans: Tuple[int, ...1 = (1, 2, 3)

CnuncoK € 3neMeHTaMmn pa3Horo Tuna:

sw_info: List[Union[str, int]] = ["swl", "15.1(3)", 24]

Tak>Xe MO)XHO CO34aBaTb aHHOTaLMIO NepeMeHHon 6e3 3HavYeHns:

In [1]: username: str

In [2]: username

NameError Traceback (most recent call last)
<ipython-input-2-407fefd38331> in <module>
----> 1 username

NameError: name 'username' is not defined

Hanpumep, 3ToT hyHKUMOHaN ucnonb3yetcs B Data classes 4Tobbl ykaszaTb Kakme aTpubyTol 6yayT
Y 3K3eMMsipoB:
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In [11]: @dataclass
: class IPAddress:
ip: str
mask: int

In [12]: ipl = IPAddress('10.1.1.1', 28)

In [13]: ipl
Out[13]: IPAddress(ip='10.1.1.1"', mask=28)

AnHOoTanus GyHKIUHA

IOna napameTpoB hyHKLMN, aHHOTALNA NULLETCS Tak Xe Kak AJ1s nepeMeHHbIX, natoc gobasnsercs
BO3BpallaeMoe 3HayYeHune:

import ipaddress

def check ip(ip: str) -> bool:
try:
ipaddress.ip address(ip)
return True
except ValueError as err:
return False

Mpumep aHHOTALMK YHKLUN CO 3HAYEHUAMU MO YMOJIHAHUIO:

def check passwd(username: str, password: str,
min_length: int = 8, check username: bool = True) -> bool:
if len(password) < min length:
print('Maponb cnuwkoM KOpoTkun')
return False
elif check username and username in password:
print('Maponb copepxuT mMMA nonb3oBaTtensa')
return False
else:
print(f'Maponb gns nonb3oBaTena {username} npowen BCe MPOBEPKK')
return True
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AHHOTaIIUsA (I)YHKI.H/II/I C HCKIIIOYEeHHusIMH

MpuMmeuyanue: https://www.python.org/dev/peps/pep-0484/#exceptions

Ecnn dhyHKUMA MOXXET BO3BpallaTb KAaKOW-TO pe3ysibTaT WU UCKJIIOYEHUS, aHHOTaLUA NULLETCS
TOJIbKO OJ15 pe3y/bTaTa:

from typing import Dict, Union, List, Any

def summ(x: int, y: int) -> int:
if isinstance(x, int) and isinstance(y, int):
return x + vy
else:
raise ValueError('ApryMeHTbl OOSXHb ObITb 4YuMciamMu')

AHHOTAIIUsI KJIaCCOB

AHHOTaUMA METOLO0B MNULIETCS TaK XXe Kak aHHOTaunsa QyHKUUN. EAVMHCTBEHHbIN HIDAHC METOLOB -
self nuweTcsa 6e3 aHHOTaUUN.

class IPAddress:
def init (self, ip: str, mask: int) -> None:
self.ip = ip
self.mask = mask

def repr_ (self) -> str:
return f"IPAddress({self.ip}/{self.mask})"

AHHOTAIIUsI TUIIOB M HacJIedOBaHUE

[oYepHNn KNnacc OoJIXKeH NoaAepXXUBaTh TE XKe TUMbl AaHHbIX, YTO N POANTENbCKUIA:

import time
from typing import Union, List

class BaseSSH:
def init (self, ip: str, username: str, password: str) -> None:
self.ip = ip
self.username = username
self.password

password

(continues on next page)
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(MpoposKeHue ¢ npeablaywen cCTpaHnLbl)

def send config commands(self, commands: Union[str, List[str]]) -> str:
if isinstance(commands, str):
commands = [commands]
for command in commands:
time.sleep(0.5)
return 'result’

class CiscoSSH(BaseSSH):
def init (self, ip: str, username: str, password: str,
enable password: str = None, disable paging: bool = True) -> None:
super(). init (ip, username, password)

def send config commands(self, commands: List[str]) -> str:
return 'result'

B aTom cny4yae bypeT owwubka:

$ mypy example 07 class inheritance.py

example 07 class_inheritance.py:25: error: Argument 1 of "send config commands" is,,
—incompatible with supertype "BaseSSH"; supertype defines the argument type as
—"Union[str, List[str]]"

Found 1 error in 1 file (checked 1 source file)

IIpoToKoO/IBI

Tak Kak B Python gocTtaTo4yHO YacTo byayT BCTpe4aTbCa PYHKLUN C apryMeHTaMn He KOHKPETHOIr o
TuMa, a NoAAepXMBakLLne NpoTokos, B typing ecTb 06bekTbl TUNa lterable, Iterator n gpyrue:

import ipaddress
from typing import Iterable, Iterator, List

def convert int to str(integers: Iterable[int]) -> List[str]:
return [str(x) for x in integers]

class Network:
def init (self, network: str) -> None:
self.network = network
subnet = ipaddress.ip network(self.network)
self.addresses = [str(ip) for ip in subnet.hosts()]

def iter (self) -> Iterator[str]:
return iter(self.addresses)
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ATpudoyT __annotations__

ATpubyT _annotations__ cooep>xuT Csi0Bapb C ONMcaHMeM aHHOTaLUMN.

Ona rnobanbHbIX NepeEMEHHbIX, OH MOSABAAETCA KaK TOJIbKO eCTb aHHOTauuns XoTs 6bl B O4HONM Mne-
peMeHHOo:

In [1]: username: str

In [2]: username

NameError Traceback (most recent call last)
<ipython-input-2-407fefd38331> in <module>
----> 1 username

NameError: name 'username' is not defined

In [3]: annotations
Out[3]: {'username': str}

ATpubyT _annotations__ B dyHKUMMN:

def check passwd(username: str, password: str,
min_length: int = 8, check username: bool = True) -> bool:
pass

In [2]: check passwd. annotations
Out[2]:
{'username': str,

'password': str,

‘min_length': int,

‘check username': bool,

'return': bool}

B knacce anI/I6yT _annotations_ nosiBNsSieTCsl B MeTo4ax M B CaMOM KJlacce, ecsin 6bin co3aaHsbl
nepemMeHHble Knacca:

class IPAddress:
address_type: int = 4

def init (self, ip: str, mask: int) -> None:
self.ip = ip
self.mask = mask

def repr_ (self) -> str:
return f"IPAddress({self.ip}/{self.mask})"

(continues on next page)
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(MpoposKeHue ¢ npeablaywen cCTpaHnLbl)

In [9]: IPAddress. annotations
Out[9]: {'address type': int}

In [10]: IPAddress. repr_ . annotations
Out[10]: {'return': str}

CnpaBka nmpu padoTe B KOHCOJIH

Bonwas 4acTb 06BbEKTOB MOAY /A typing MMeeT BCTPOEHHYIO CNpaBKy, Hanpumep:

In [21]: ?Iterable

Signature: Iterable(*args, **kwargs)
Type: _GenericAlias

String form: typing.Iterable

File: /usr/1lib/python3.8/typing.py
Docstring:

The central part of internal API.

This represents a generic version of type 'origin' with type arguments 'params'.
There are two kind of these aliases: user defined and special. The special ones
are wrappers around builtin collections and ABCs in collections.abc. These must
have 'name' always set. If 'inst' is False, then the alias can't be instantiated,
this is used by e.g. typing.List and typing.Dict.

In [22]: help(Union)

Ho HekoToOpble 06beKTbl AOMOJHNTENIbBHO ONMUCaHbl METOA0M _dOC, Harnpmnmep:

In [32]: print(Optional. doc)
Optional type.

Optional[X] is equivalent to Union[X, None].

In [33]: print(Union. doc)
Union type; Union[X, Y] means either X or Y.

To define a union, use e.g. Union[int, str]. Details:

- The arguments must be types and there must be at least one.

- None as an argument is a special case and is replaced by
type(None) .

- Unions of unions are flattened, e.g.::

(continues on next page)
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(MpoposKeHue ¢ npeablaywen cCTpaHnLbl)

Union[Union[int, str], float] == Union[int, str, float]

- Unions of a single argument vanish, e.g.::

Union[int] == int # The constructor actually returns int

- Redundant arguments are skipped, e.g.::

Union[int, str, int] == Union[int, str]

- When comparing unions, the argument order is ignored, e.g.::

Union[int, str] == Union[str, int]

- You cannot subclass or instantiate a union.
- You can use Optional[X] as a shorthand for Union[X, None].

OcHOBBI mypy
Tak Kak cam Python HNKaK He NMPpoBEPAET YKa3aHHbI€ TUMbI aHHbIX, HAQO0 NCMNOJIb30BaTb KaKON-TO
LOMOJIHUTENbHBIA MOAY b ANA NpoBepku. OOAWH U3 Taknx Mo4yen - mypy.

Mypy BbINOJIHAET CTaTUYECKUIA aHaNn3 Koda - NPoBepsieT COOTBETCTBME TUMOB AaHHbIX 6e3 BbINoJ-
HeHUsa Koaa.

NMpuMevyaHue: Mypy He eAINHCTBEHHbIN NPOEKT Takoro Tuna. Apyrue Mmoaynau: pyre, pytype.

MprMep 3anycka CKPUMNTa C NMOMOLLbIO Mypy:

$ mypy example 01 function check ip.py

example 01 function check ip.py:13: error: Argument 1 to "check ip" has incompatible type
—"int"; expected "str"

Found 1 error in 1 file (checked 1 source file)

MucaTb aHHOTALMIO AJ19 MEPEMEHHbIX HY>KHO [afieKo He Bcerga. Kak npaBuo, Toro Turna KoTopbli
«yrafasi» mypy LOCTaTO4HO. Hanpumep, B 3TOM C/ly4ae mypy NOHMMAET, YTO ip 3TO CTPOKa:

ip = '10.1.1.1"

N He BypeT BbIBOOUTb HNUKAKMX OWINGOK:
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$ mypy example 03 variable.py

Success: no issues found in 1 source file

OpnHako, ecnm nepeMeHHas MOXXeT ObITb 1 CTpOKOI?I n Hncinom:

ip '10.1.1.1°'
ip = 3

mypy NOCYUTaET 3TO OWNOKON:

example 03 variable.py:2: error: Incompatible types in assignment (expression has type
—"int", variable has type "str")
Found 1 error in 1 file (checked 1 source file)

B Takom cny4yae Hafo ABHO yKa3aTb, YTO MepeMeHHas MoXeT ObITb YMCSIOM NN CTpOKOVI:

from typing import Union

ip: Union[int, str] = '10.1.1.1"'
ip = 3

strict

def funcl(a: str, b: str) -> str:
return a + b

def func2(c, d):
result = funcl(4, 6)
return c + d

Mo yMon4aHuto, mypy UrHopupyeTt yHKUUN 6e3 aHHOTauum TUMOB:

$ mypy testme.py
Success: no issues found in 1 source file

C napameTpoM strict mypy npoBepsieT 3Tu PYHKLUU 1 UX paboTy C ApYyrnMn obbekTamu:

$ mypy testme.py --strict

testme.py:4: error: Function is missing a type annotation

testme.py:5: error: Argument 1 to "funcl" has incompatible type "int"; expected "str"
testme.py:5: error: Argument 2 to "funcl" has incompatible type "int"; expected "str"
Found 3 errors in 1 file (checked 1 source file)

44 Fnasa 1. |. MonesHbie MOAyNu




Advanced Python gj1s1 ceTeBbIX HHXKE€HEPOB

reveal

reveal_type

reveal_locals:

def check passwd(username: str, password: str,
min_length: int = 8, check username: bool = True) -> bool:
reveal locals()
if len(password) < min_length:
print('Maponb CAMWKOM KOPOTKMKK')
return False
elif check username and username in password:
print('Maponb copepxuMT MMa nonb3oBaTtens')
return False
else:
print(f'Maponb, pna nonb3oBaTens {username} npowen BCe MPOBEPKM')
return True

example_02_ function_check passwd.py:4: note: Revealed local types are:

example 02 function check passwd.py:4: note: check username: builtins.bool
example 02 function check passwd.py:4: note: min_length: builtins.int
example 02 function check passwd.py:4: note: password: builtins.str
example 02 function check passwd.py:4: note: username: builtins.str

HpHMepBI HCIIOJIB30BaAaHHUsY aHHOTAIIUHU THUIIOB

ignore-missing-imports

mypy --ignore-missing-imports example 04 class _basessh.py

OT/102k€eHHOE BBIYHUCIEHHE aHHOTa].II/Iﬁ THIIOB

MpuMmeuaHue: PaboTtaeT B Python 3.7+ ¢ nmnoptom __ future__

Mcnonb3oBaHMe MMeHN KJlacca B aHHOTaUuM BHYTPU 3TOr0 e KJlacca:

from _ future__ import annotations
import ipaddress

(continues on next page)
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(MpoposKeHue ¢ npeablaywen cCTpaHnLbl)

class IPAddress:
def init (self, ip: str) -> None:
self.ip = ip

def add (self, other: int) -> IPAddress:
ip_int = int(ipaddress.ip_address(self.ip))
sum_ip str = str(ipaddress.ip address(ip_int + other))
return IPAddress(sum_ip str)

OHHHOH&J’ILHLIfI AprymMeHnT

from typing import Union, List, Optional

def check passwd(username: str, password: str, min_length: int = 8,
check username: bool = True,
forbidden symbols: Union[List, None] = None) -> bool:
#forbidden symbols: Optional[List] = None) -> bool:
if len(password) < min_length:
print('Maponb CAMWKOM KOPOTKUMK')
return False
elif check username and username in password:
print('Maponb copepxuMT uMa nonb3oBaTtens')
return False
else:
print(f'Maponb pns nonb3oBaTens {username} npowes BCe MPOBEPKK')
return True

OmudKH M penieHust

OmuOKu IpH MCIOIL30BaHUHU type BMecTo isinstance

MpumMmeuyaHme: 370 n3BeCcTHas npobnema https://github.com/python/mypy/issues/4445

Mpn ncnonsb3osaHnm type ona cosgaHusa ycaoBus No TUNY AaHHbIX TaKUM 06pa30M:

from netmiko import ConnectHandler
from typing import Dict, Union, Iterable, Any

(continues on next page)
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(MpoposKeHue ¢ npeablaywen cCTpaHnLbl)

def send show commands (
device params: Dict[str, Any], commands: Union[str, Iterable[str]]
) -> Dict[str, str]:
result = {}
if type(commands) == str:
commands = [commands]
with ConnectHandler(**device params) as ssh:
ssh.enable()
for command in commands:
output = ssh.send command(command)
result[command] = output
return result

Mypy BblAaCT TaKyto OLINGKY:

$ mypy example 16 isinstance.py

example 16 isinstance.py:11l: error: List item 0 has incompatible type "Union[str,
—Iterable[str]]"; expected "str"

Found 1 error in 1 file (checked 1 source file)

McnpaBnTb CUTYyaL Mo MOXHO UCMoJb3ys isinstance BMecTo type:

def send_show commands (
device params: Dict[str, Any], commands: Union[str, Iterable[str]]
) -> Dict[str, str]:
result = {}
if isinstance(commands, str):
commands = [commands]
with ConnectHandler(**device params) as ssh:
ssh.enable()
for command in commands:
output = ssh.send command(command)
result[command] = output
return result

OtcyrcrBHe npoBepku None

Mpumep Kopa:

import re
from typing import List, Tuple

def parse sh cdp neighbors(command output: str) -> List[Tuple[str, ...]I:

(continues on next page)
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(MpoposKeHue ¢ npeablaywen cCTpaHnLbl)

regex = re.compile(
r'* (?P<r_dev>\w+) +(?P<l_intf>\S+ \S+)"
r'* +\d+ +[\w ]+ +\S+ +(?P<r_intf>\S+ \S+)"
)
connect_list = []
match 1 dev = re.search(r"(\S+)[>#]", command output)
1 dev = match_1 dev.group(1)
for match in regex.finditer(command output):
neighbor = (1 dev, *match.group("l intf", "r dev", "r intf"))
connect _list.append(neighbor)
return connect list

Mpn TakoM Koae mypy BblAacT oWNOKYy:

$ mypy example 17 re search.py

example_17 re_search.py:13: error: Item "None" of "Optional[Match[str]]" has no attribute
—'"group"

Found 1 error in 1 file (checked 1 source file)

Owwunbka BO3HUKaeT MnoToMy 4TO BblpakeHme match 1 dev = re.search(r"(\S+)[>#]",
command _output) moxeT Bo3BpawaTe None nan 06bekT Match. be3 npoBepku 4TO BO3BpaLLAETCA
WMEHHO NCTUHHOE 3Ha4veHune, byaneT ownbka. Koa Hapno ncnpasBuTb Takum obpasom:

def parse sh cdp neighbors(command output: str) -> List[Tuple[str, ...]I]:
regex = re.compile(
r'* (?P<r_dev>\w+) +(?P<l_intf>\S+ \S+)"
r'* +\d+ +[\w ]+ +\S+ +(?P<r_intf>\S+ \S+)"
)
connect_list = []
match 1 dev = re.search(r"(\S+)[>#]", command output)
if match 1 dev:
1 dev = match 1 dev.group(1)
for match in regex.finditer(command output):
neighbor = (1 dev, *match.group("l intf", "r dev", "r_intf"))
connect list.append(neighbor)
return connect list
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OcofeHHOCTH padoTsIl ¢ Union

Mprvmep Koga, B KOTOPOM B 3HAaYeHWMMU CaoBapsa Tunbl yKasaHbl Kak Union[str, int, bool] (moaHbIn
npumep B harne example_14 dict multiple_types_wrong.py):

def send show command to devices(
devices: List[Dict[str, Union[str, int, bool]]], command: str
) -> Dict[str, str]:
data = {}
for device in devices:
output = send_show command(device, command)
data[device["host"]] = output
return data

B 3ToM cnyvyae BO3HMKHET Takas owwunbka:

$ mypy example 14 dict multiple types.py

example 14 dict multiple types wrong.py:24: error: Incompatible return value type (got
—"Dict[Union[str, int, bool], str]", expected "Dict[str, str]")

Found 1 error in 1 file (checked 1 source file)

Mpobrnema cBfizaHa C TeM, 4YTO eC/M B 3Ha4YeHMM cnoBaps ykasaH Union[str, int, bool],
TO Mypy 3TO BOCMpPUHMMaET Kak To, 4YTo stoboe 3HayeHne MoxeT bbiTb obbIM M3 3TUX TU-
noB. YKaszaB 4TO pe3ynbTaToM byneTt cnosapb Dict[str, str]. Mbl kak 6bl yTo4YHAEM, 4TO
device["host"] cooTBeTCTBYET MUMEHHO CTPOKa, HO Npu paboTe ¢ Union 3To 6yaeT ownbkon. Uc-
npaBuTb OWINBKY MOXXHO NMBO yKaszaB, YTO BO3BpallaeMbiii cfoBapb byaeT cooep)xaTb B Kito4e
Union[str, int, booll], nau ykasas B cnoBape B devices Tumn 3Ha4yeHus Any (NOJIHbIAN NpUMep B
example_ 14 dict_multiple_types.py):

def send show command to devices(
devices: List[Dict[str, Any]], command: str
) -> Dict[str, str]:
data = {}
for device in devices:
output = send_show command(device, command)
data[device["host"]] = output
return data
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HOImMO/THUTEIbHbIE MaTepHaJlbl

* Wnapranka no aHHoTaLMW TUMOB
* Mopaynb typing
* Type hinting in PyCharm
* PEP 563 - Postponed Evaluation of Annotations
* Annotations Best Practices
CraTtbu:
* the state of type hints in Python
* BeegeHune B aHHOTauum Tnnos Python
e Python Type Checking (Guide)
Bunnpeo:
* Bernat Gabor - Type hinting (and mypy) - PyCon 2019
* Carl Meyer - Type-checked Python in the real world - PyCon 2018
e Michael Sullivan - Getting to Three Million Lines of Type-Annotated Python - PyCon 2019
CBsi3aHHbIE NPOEKThI:
e pydantic
e typeshed

* MonkeyType
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3. Code formatters

ABTOMaTHUYeCcKoe popMaTupoBaHHEe Koga ¢ Black

Black - Mopynb ons aBToMaTuyeckoro oopmMmaTnpoBaHmsa koga Python.
YcTaHOBKa

pip install black °
Wcnonb3oBaHme:

black somefile or dir °

IIpaBuia

# 1in:

# out:

i=11, 2, 3]

# in:
ImportantClass.important method(exc, limit, lookup lines, capture locals, extra argument)
# out:

ImportantClass.important method(
exc, limit, lookup lines, capture locals, extra argument
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BonmeOHasi 3ansitasi

Hcknwouyenue koga u3 ¢popMaTupoBaHUS

HOIIOJIHI/ITBJIBHBIG MaTepHaJlbl

JoKkymeHTauma:
* Black
JInHTepbl N apyrve yTunuThl 4SS aHaM3a Koga
* [pycodestyle](https://github.com/PyCQA/pycodestyle)
* [pylint](https://github.com/PyCQA/pylint)
* [isort - copTupoBka cTpok import](https://github.com/PyCQA/isort)
* [Pyflakes](https://github.com/PyCQA/pyflakes)
» [Flake8](https://github.com/PyCQA/flake8) - obbeanHseT pycodestyle, pyflakes, mccabe
Mogoynn gnsa aBToMaTU4eCcKoro (bopMaTmMpoBaHnsa Koga:
* [black](https://github.com/psf/black)
* [blue](https://github.com/grantjenks/blue)
* [yapfl(https://github.com/google/yapf)

* [autopep8](https://github.com/hhatto/autopep8)
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4. Monyns click

Click aTo MmOoAy b, KOTOPLIV NO3BOJIAET CO34aBaTbh UHTEPKHENC KOMaHOHON CTPOKW. MNpuMepsbl TOro,
4YTO NO3BOJISET AenaTb MOAY/b:

* CO3O0aBaTb apryMmeHTbl n onunn, C KOTOPbIMN MOXKET BbI3bIBaTbCA CKPUNT
* YKa3blBaTb TUMbl aprymMmeHTOB, 3Ha4YeHWNA No yMmosa4aHuo
* OTO6pa)KaTb coobLieHNs € MoaCKa3KaMuM Mo UCMOoJIb30BaHUIO CKpunTta

Click He egMHCTBEHHbIN MOAY b ANa 06paboTKM apryMeHToOB KOMaHAHOW CTPOKU.

OcHoOBBI click

B click onncaHune nHtepdenca komaHaHom ctpokun (CLI) nocTpoeHo Ha gekopaTopax:
* apryMeHTbl CO30al0TCA C NoMoLWbI0 AekopaTopa click.argument
* onuum C NnoMoLllbio gekopaTtopa click.option

MpumMep ckpunTa, KOTOPLIA MUHIYET TONIbKO OAUH IP-afapec (ping_ip.py):

import subprocess

def ping ip(ip_address, count):

Ping IP address and return True/False
reply = subprocess.run(
f'"ping -c {count} -n {ip address}",
shell=True,
stdout=subprocess.PIPE,
stderr=subprocess.PIPE,
)
if reply.returncode ==
return True
else:
return False

if name == " main_ ":
ip = "8.8.8.8"
if ping ip(ip, count=3):
print(f"IP-appec {ip:15} nuHryetcsa")
else:
print(f"IP-agpec {ip:15} He nuHryetcs")
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MNepBoe, 4TO HY>XHO caenaTb, 4To6bl 4obaBuTb CLI K 3TOMY CKpPUNTY - NepeHecTn koA n3 6noka if
__name == " main_ " B hyHKUMUIO, TaK Kak click npumeHsaeT gekopaTopbl K PyHKLNN:

def main():
ip = "8.8.8.8"
if ping_ip(ip, count=3):
print(f"IP-agpec {ip:15} nuHryetca")
else:
print(f"IP-agpec {ip:15} He nuHryetcs")

if name == " main_":
main()

Cnegyowmnin war - NnpeBpaTnTb PyHKLMUIO main B koMmaHAay click. [1ng 3Toro Hago NpMMeHNTL ae-
kopaTop click.command n nmnopTmnposaTh click:

import click

@click.command()
def main():
ip = "8.8.8.8"
if ping ip(ip, count=3):
print(f"IP-appec {ip:15} nuHryetcsa")
else:
print(f"IP-appec {ip:15} He nuHryetcs")

if name == " main ":
main()

Tenepb BbI30B CKpUNTa oTpaboTaeT Tak e, HO y CKpuMnTa nosismMaack onums -help:

$ python ping ip click.py --help
Usage: ping ip click.py [OPTIONS]

Options:
--help Show this message and exit.

Tak KakK 014 BbINOJIHEHNA CKPpUNTa Hafo yKasaTb IP-agpec, Hano 0o6aBnTb COOTBETCTBYOWNIA Na-
pameTp B CLI. be3 IP-agpeca CKpuNT 3anyckaTb HET CMbICNa, Mo3ToMy IP-agpec 6yayT yKa3biBaTbCS
C nomoubto 06A3aTenbHOro NapamMmeTpa - aprymeHTa. OH Tak>XXe yKa3biBaeTCs EeKOPaTOpPOM:

@click.command()
@click.argument("ip address")
def main(ip_address):

if ping_ip(ip_address, count=3):

(continues on next page)
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(MpoposKeHue ¢ npeablaywen cCTpaHnLbl)

print(f"IP-agpec {ip_address:15} nuHryetcsa")
else:
print(f"IP-appec {ip_address:15} He nuHryertca")

if name ==" main ":
main()

Ctpoka @click.argument("ip address") yka3biBaeT, 4TO Tenepb CKpUNT OXupaeT oauH obs-
3aTesibHbI NapaMeTp - ip_address, a TakXXe PYHKLUA main JOoJKHA NMPUHMMaTb apryMeHT C Ta-
KUM MMEHeM, Tak Kak click aBToMaTn4ecku nepefacT 3Ha4YeHMe, KOTOpPOe NepefaeTcs Npu Bbi30Be
CKPUNTA, KaK KJ04YeBOM apryMeHT (pyHKLUUN, NCNOMb3yS UMS apryMeHTa.

Tenepb onuuns -help oTobpa>kaeT Takon BbIBOA:

$ python ping ip click.py --help
Usage: ping ip click.py [OPTIONS] IP_ADDRESS

Options:
--help Show this message and exit.

W npwu BbI30oBe CKpunTa 0b6a3aTenbHO Hao NepenaTh IP-agpec:

$ python ping ip click.py
Usage: ping_ip_click.py [OPTIONS] IP_ADDRESS
Try "ping ip click.py --help" for help.

Error: Missing argument "IP_ADDRESS".

$ python ping ip click.py 8.8.8.8
IP-agpec 8.8.8.8 nUHryeTcs

Tak Kak hYHKLMS 3aBUCUT OT eLlle 04HOro 3HaYeHus - count, Hano Ao6aBUTHL elle OANH NapaMeTp
click, B aTOT pa3s - onuuio. Onumm co3[alnTCA € NOMOLLbIO AeKkopaTopa click.option:

@click.command()
@click.argument("ip address")
@click.option("--count", "-c", default=3)
def main(ip_address, count):
if ping ip(ip_address, count):
print(f"IP-apgpec {ip_address:15} nuHryetcsa")
else:
print(f"IP-apgpec {ip_address:15} He nuHryetca")

(continues on next page)
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(MpoposKeHue ¢ npeablaywen cCTpaHnLbl)

if name == main
main()

Tak e Kak ¢ aprymeHToM, click byneT nepefaBaTb Kak KJl04E€BOW apryMeHT UMS Onuun 1 3Ha4ve-
Hue, KoTopoe 6bISI0 yKa3aHo NMpu BbI30BE CKPUMNTA. Tak Kak B AaHHOM CJlyyae y onuum ecTb 3Ha-
YeHVe Mo yMOJIYaHUIO, eC/IM OMuMS He yKa3aHa nepepaeTcs 3HadveHue 3. Ewe ogHO crnepcreume
3aaHuns 3Ha4YeHns no ymon4daHuto - click Tenepb cymTaeT, 410 count 06s3aTenbHO AO/KEH ObITb
4YUC/IOM. DTO NOBEAEHNE MOXHO MeHSATb, YKa3aB TWUMN napameTpa SBHO, HO B flA@HHOM cJsly4ae, OH
nogoxonuT.

3a|'|yCK CKpuUnTa C BBOOAOM AaHHbIX HEMPaBWUJIbHOIo TuUna:

$ python ping ip click.py 8.8.8.8
IP-appec 8.8.8.8 NMUHryetcs

$ python ping ip click.py 8.8.8.8 -c a
Usage: ping_ip_click.py [OPTIONS] IP_ADDRESS
Try "ping ip click.py --help" for help.

Error: Invalid value for "--count" / "-c": a is not a valid integer

$ python ping ip click.py 8.8.8.8 -c 1
IP-appec 8.8.8.8 NMUHryetcs

W help onqa Tekywen Bepcun cKpunTa:

$ python ping ip click.py --help
Usage: ping_ip_click.py [OPTIONS] IP_ADDRESS

Options:
-c, --count INTEGER
--help Show this message and exit.

Mo ymonyanuto click He oTobparkaeT 3Ha4YeHMe, KOTOpoe yKa3aHo B default. Ecim Heobxoammo 3To
N3MeHUTb, Hafo 0obaBnTb B HacTponky onumn show default=True:

$ python ping ip click.py --help
Usage: ping_ip_click.py [OPTIONS] IP_ADDRESS

Options:
-c, --count INTEGER [default: 3]
--help Show this message and exit.
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Bojiee IpakTUYHBLIN MpUMeE]

MpeabloyLWmn NpuMep NCNoJib30BasCa AN AEMOHCTpaumn 6a30Bbix HacTpoek click n Ha NpakTuke
He o4eHb noneseH. YTobbl coenaTb CKpUMT 60Jsiee NHTEPECHBLIM, MOXHO A00aBUTb BO3MOXXHOCTb
oTnpaBaATb ICMP-3anpockbl Ha HECKOJIbKO IP-aApecoB 1 BbIBOAUTb Ha CTaHAAPTHLIA NOTOK BbIBOAA
NHPOPMaLMI0 O TOM KakKue afpeca 0TBeYaloT, a Kakue HeT.

Mpumep ckpunTa 6e3 ncnonb3sosaHusa click:

import subprocess

def ping ip(ip_address, count):

Ping IP address and return True/False
reply = subprocess.run(
f"ping -c {count} -n {ip_address}",
shell=True,
stdout=subprocess.PIPE,
stderr=subprocess.PIPE,
)
if reply.returncode ==
return True
else:
return False

if name == " main_ ":
ip_list = ["8.8.8.8", "8.8.4.4", "10.1.1.1", "192.168.100.1"]
for ip in ip list:
if ping_ip(ip, count=3):
print(f"IP-agpec {ip:15} nuHryetca")
else:
print(f"IP-apgpec {ip:15} He nuHryetca")

MprMep BbINOJIHEHUS CKPUMNTA

$ python ping ip list.py

IP-agpec 8.8.8.8 nUHryeTcs
IP-appec 8.8.4.4 nuHryetcs
IP-agpec 10.1.1.1 He nuHryeTcs

IP-apgpec 192.168.100.1 nuHryetcs

3TOT CKpPUNT OT/MYAeTCs OT Npedblayllero Tem, 4TOo Ternepb aprymeHTy nepegaeTcs He oAuH
IP-anpec, a Heckosibko. Click mooaep>xvBaeT TaKylo BO3MOXKHOCTb C MOMOLLbBIO YKa3aHUs nargs
B HacTpoWlKax aprymMeHTa. Tak Kak B AaHHOM Cjly4yae KoJiniecTBo IP-agpecoB TOYHO He M3BeCT-
HO, Hado chenaTb Tak 4Tobbl apryMeHT Mor nMpuHUMaTb ntoboe KonmvecTBo. [ns 3TOro Hapo
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yKa3aTb hargs=-1 1, Tak KakK Hago nepenatb XoTHA 6bl OAUH agpec, AOMNONHUTENBHO YKa3aTb
required=True:

@click.command()
@click.argument("ip address", nargs=-1, required=True)
@click.option("--count", "-c", default=3)
def main(ip_address, count):
for ip in ip_address:
if ping ip(ip, count=3):
print(f"IP-agpec {ip:15} nuHryetca")
else:
print(f"IP-agpec {ip:15} He nuHryetca")

if name ==" main ":
main()

Onuwus -help BbIrISANT Tak:

$ python ping ip list click.py --help
Usage: ping_ip list click.py [OPTIONS] IP_ADDRESS...

Options:
-c, --count INTEGER
--help Show this message and exit.

M BbI3bIBaTb CKPUMT TEMEpb MOXXHO TaknMm obpasom:

$ python ping ip list click.py 8.8.8.8 10.1.1.1 8.8.4.4 192.168.100.1
IP-appec 8.8.8.8 NMUHryeTcs

IP-appec 10.1.1.1 He nuHryertcsa

IP-agpec 8.8.4.4 nUHryetcs

IP-agpec 192.168.100.1 nuHryeTtcs

$ python ping ip list click.py 8.8.8.8 10.1.1.1 8.8.4.4 192.168.100.1 -c 2
IP-agpec 8.8.8.8 nUHryeTcs

IP-appec 10.1.1.1 He nuHryeTtcsa

IP-agpec 8.8.4.4 nUHryeTcs

IP-apgpec 192.168.100.1 nuHryetcs

MNMepeuncneHHble IP-agpeca nonagatoT B PYHKLMIO B BUAE KOPTEXa CO CTPOKAMMU.
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YcraHoBKa ckpunra depe3 setuptools

CM.TakXxe:
NHTerpaumnsa click ¢ setuptools

CKpunTbl C NHTEP(ENCOM KOMaHAHOW CTPOKU MOXHO 3anyckaTb C yKasaHueM shebang n coenas
CKPUNT UCMNOJIHAEMbIM U UCMOb30BaTb setuptools.

Setuptools - 3To Habop yTnAnT ans paboTel ¢ NnakeTamm Python. B HEM ecTb Macca BO3MOXHOCTEW,
TyT paccMaTpuBaeTca nnb 6a3oBble NpuMep. MonpobHee B JOKyMeHTaLUM

MpenMyuwiecTBa UCMoNbL30BaHMA setuptools:
* 3anyck byneTt paboTaTb Ha Linux/Windows ognHakoBo

» setuptools ymeeT paboTaTh c Python package

IIpuMep 0a30BOro UCHOJIL30BaHHuA setuptools

MpumMep ncnonb3oBaHmMa setuptools ana ckpunta example_05_pomodoro_timer.py.

Ckpunt example_05_pomodoro_timer.py (BblBOA COKpalLeH):

from datetime import datetime, date, timedelta
import time
import sys

import click
# ...

@click.command()
@click.option("--pomodoros to run", "-r", default=5, show default=True, type=int)

@click.option("--work minutes", "-w", default=25, show default=True, type=int)
@click.option("--short break", "-s", default=5, show default=True, type=int)
@click.option("--long break", "-1", default=30, show default=True, type=int)
@click.option("--set size", "-p", default=4, show default=True, type=int)

def cli(pomodoros to run, work minutes, short break, long break, set size):
session stats = {"total": pomodoros to run, "done": 0, "todo": pomodoros to run}
global stats
stats = update session stats(session stats)

click.clear()
all pomodoros = list(range(1l, pomodoros to run + 1))
pomodoro_sets = sets of pomodoros(all pomodoros, set size)
for pomo set in pomodoro sets:
run_pomodoro_set(pomo_set, work minutes, short break, long break)

(continues on next page)
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(MpoposKeHue ¢ npeablaywen cCTpaHnLbl)

if name == " main
cli()

®dann setup.py

from setuptools import setup

setup(
name='pomodoro",
version='1.0",
py_modules=['example 05 pomodoro timer'],
install requires=[
'Click",
I,
entry points='""
[console scripts]
pomodoro=example 05 pomodoro_timer:cli

2T0 o4eHb 6a30BbLIV NpuMep daina setup.py, HO AN CBOUX CKPUMNTOB €ro MoXXeT 6biTb BMOJIHE
[locTaTo4yHo. MNapaMeTpsbl setup:

* name='pomodoro' - 3TO UMSA NPUOXKEHNSA/CKPUNTA

* version='1.0"' - Bepcua ckpunTa

* py _modules=['example 05 pomodoro_timer'] - 0OCHOBHOW CKPUNT, KOTOPbLIN HAJ0 3arnycKaTb
* install requires=['Click'] - 3aBMCMMOCTM CKpUNTa

N nocnegHnn napameTp entry points:

entry points='""
[console scripts]
pomodoro=example 05 pomodoro_timer:cli

* repBoe CJI0OBO pomodoro - 3T0 KOMaH4a, KOTopas Bbi3biBaeT CKPUMT,
* example_05_pomodoro_timer - Kakon CKpUMT 3anycTUTb (TO XXe camoe, 4To B py_modules)
* cli - B HawemM cny4vae 3To nMa PYHKLNM K KOTOPOW NprBsA3aHa HacTponka click

YcTaHoBKa ckpunTa nocne cos3gaHusa setup.py (TyT eCTb MHOro BapuaHTOB, B YaCHOCTM 3anyckK
yCTaHOBKMW B development pexxunme -e):
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$ pip install .
Processing /home/vagrant/repos/advanced-pyneng-2/advpyneng-online-2-sep-nov-2020/examples/
—03 click
Requirement already satisfied: Click in /home/vagrant/venv/pyneng-py3-8-0/1ib/python3.8/
—site-packages (from pomodoro==1.0) (7.1.2)
Building wheels for collected packages: pomodoro

Building wheel for pomodoro (setup.py) ... done

Created wheel for pomodoro: filename=pomodoro-1.0-py3-none-any.whl size=2416,
—sha256=15a4751c3e03ab7da4f5e2ee979f54fadcc4al724ce8f6994ee5966c3c8afl93

Stored in directory: /tmp/pip-ephem-wheel-cache-n_s8xn0d/wheels/b3/ff/4f/
—e229093f911f6ad2balbbbb55fbc28dd4cf701f7fe60d9333a
Successfully built pomodoro
Installing collected packages: pomodoro
Successfully installed pomodoro-1.0

lMocne 3Toro CKpMNT MOXKHO BbI3bIBaTb MO pomodoro B NtoboM mecTe:

[~/repos/advanced-pyneng-2/advpyneng-online-2-sep-nov-2020]
$ pomodoro

It's time to work!

Pomodoro 1

Work: 0:00:01"C

Aborted!

Yoannte CKpUnT:

$ pip uninstall pomodoro
Found existing installation: pomodoro 1.0
Uninstalling pomodoro-1.0:
Would remove:
/home/vagrant/venv/pyneng-py3-8-0/bin/pomodoro
/home/vagrant/venv/pyneng-py3-8-0/1ib/python3.8/site-packages/example 05 pomodoro_
—timer.py
/home/vagrant/venv/pyneng-py3-8-0/1ib/python3.8/site-packages/pomodoro-1.0.dist-info/*
Proceed (y/n)? vy
Successfully uninstalled pomodoro-1.0

ITapamMmeTpsbI
Click nopnep>xvuBaeT ABa BUAa NapaMeTpoB: onuum n aprymeHTol. B click aprymeHTbl nmetoT 601b-
e orpaHu4yeHunn
BO3MOXXHOCTU JOCTYMHbIE TOJIBKO B OMUUAX:
* 3anpoc BBOJAa 3Ha4YeHUS oNunMun y nosb3oBaTens

* OMNuUMM MOFYT UCMNOJIb30BaTbCA Kak iarn
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* 3HAYEHMS ONUKUA MOXKHO CHATLIBATb N3 nepemMeHHbIX OKPY>XeHNSA C aBTOMaTN4YeCKUM npedunk-
coM

* OnuMsaM MOXHO nucaTb help
BO3MOXXHOCTM OOCTYMHbIE TOJIbKO B apryMeHTax:

* rnepepada noboro KonnyecTsa 3HavYeHUR

Tunsl mapaMeTpoB
Mo ymMonyaHuo TN napaMeTpa byneTt cTpokon str, HO ero MoXXHO 3afaBaTb SBHO WM MoJly4aTb
KOCBEHHO C MOMOLLb 3HAYEHUS MO YMOJTHAHUIO.
HocTynHble TuUnbl (60NbLWNHCTBO TUMNOB NOKAa3aHbl B MpuMepax onuun):
e 6a3oBble TUNbI: str, int, float, bool

* click.File - cneumanbHbIN TUMN, KOTOPbLI aBTOMaTUYECKN OTKPbIBAET U 3aKpbiBaeT ¢ann. Bos-
BpallaeT OTKPbITbIA han

* click.Path - Tun gnsa nposepkn nyTn, hana 3To nnm Katanor nnonobHoro. BosspallaeT CTPOKY,
He OTKPbITbIN ann

* click.Choice - Habop BONYCTMMbIX 3Ha4YE€HUN
e click.IntRange - gnanasoH YMCI0BbIX 3HAYEHWUNA

e click.DateTime - npeobpa3yeT cTpoKy C gaton B 06bekT datetime

NMpuMeuyaHme: Tak>Xe MOXXHO CO34aBaTb CBOU TUMbl AAHHbIX

Ba3oBrIle Tunsl: str, int, float, bool

Ecnu ykaszaTb, 4TO TN napameTpa int nnu float, click 6yneT npoBepsATb, 4TO CKPUNTY KaK apryMeHT
nepenaeTcs MMEHHO 3TOT TUN AaHHbIX. Hanpumep:

@click.command()
@click.argument("ip address")

@click.option("--count", "-c", type=int, help="Number of packets")
def main(ip_address, count):
pass

Mpwn BbI30OBE CKpPUNTAa, OMNUKUA -C OXKUAAET 3HAYeHne Tuna int:
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$ python example 03 ping ip list progress bar.py 8.8.8.8 -c test
Usage: example 03 ping ip list progress bar.py [OPTIONS] IP_ ADDRESS
Try 'example 03 ping ip list progress bar.py --help' for help.

Error: Invalid value for '--count' / '-c': test is not a valid integer

click.File

Twun click.File

class click.File(mode='r', encoding=None, errors='strict', lazy=None, atomic=False)

ITOT TUN Mcnosb3yeTca Ana paboTel ¢ annamm. OcobeHHocTb Tuna clicl.File B Tom, 4TO dhann
aBTOMaTUYECKU OTKPbIBAEeTCA M 3akpbiBaeTcs click. ®ann MmoxeT O6biITb OTKPbLIT A8 YTEHUS UN
3anuncuy, NC cneunasnbHOe 3HaYeHne - yKasbiBaeT, 4TO BMeCTO dhania Hafo oTKpbITh stdin/stdout.

Mpumep aprymeHTa ¢ Tunom click.File:

@click.command()
@click.argument("connection params", type=click.File("r"))
def cli(connection params):

devices = yaml.safe load(connection params)

Tak Kak click oTKkpbiBaeT thann, BHyTpu dyHKLMK cli connection_params 3To y>Xe OTKPbITbIA (an.

click.Path

Twun click.Path

class click.Path(exists=False, file okay=True, dir_ okay=True, writable=False, ,
—readable=True, resolve path=False, allow dash=False, path type=None)

Mpumep aprymeHTa ¢ Tunom click.Path:

@click.command()
@click.argument("source", type=click.Path(exists=True))
def cli(source):

pass

$ python script.py sh cdp n r22.txt
Usage: script.py SOURCE DESTINATION
Try 'script.py --help' for help.

Error: Invalid value for 'SOURCE': Path 'sh_cdp_n_r22.txt' does not exist.
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click.Choice

Tun click.Choice no3sonsieT ykasaTb AONMYyCTMMblE BAapUaHTbl 3HAYEeHW ANa napameTpa:

@click.command()
@click.option("--key", "-k", type=click.Choice(["mac",
def cli(key):

pass

ip", "vlan"]))

Ecnu npwn BbI30Be CKpuNTa NnepefaTtb APYroe 3HavyeHne, BOSHUKHET owmnbka:

$ python example choice.py --key test

Error: Invalid value for '--key' / '-k': invalid choice: test. (choose from mac, ip, vlan)

click.IntRange

Tun click.IntRange:

class click.IntRange(min=None, max=None, clamp=False)

Mpumep ncnonb3oBaHUA:

@click.command()
@click.option("--threads", "-t", type=click.IntRange(1l, 10))
def cli(threads):

pass

Ecnn ykasaHHoe 3HaveHme He nonajaeT B AMana3oH, N0 yMOJYaHWUIO BO3HUKHET owunbka. Ecnm
yCcTaHoBUTb clamp=True, BMecTo owunbkmn, 3HavyeHne byaeT NOoAroHATLCA Noa BanXKanwyo rpaHu-
uy. Hanpumep, ecnn B npnmepe Bbilwe nepefath 20, To threads 6yneT paseH 10.

AprymMeHTbI

AprymMeHTbl CO34al0TCA C MOMOLLbIO AekopaTopa @click.argument:

@click.argument(name, type=None, required=True, default=None, nargs=None)

B camMoOM nMpocToM cjiydae, JOCTaTOYHO YKa3aTh TOJILKO UMSA apryMmeHTa:

@click.command()
@click.argument("name")
def cli(name):
"""Print NAME"""
print(name)
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Tak bypeT BbirnageTb help ckpunTa:

$ python basics 01l.py --help
Usage: basics 01.py [OPTIONS] NAME

Print NAME

Options:
--help Show this message and exit.

M Tak Bbl30OB:

$ python basics 01.py R2D2
R2D2

IlepeMeHHOE KO/JIMYECTBO apIryMEHTOB

MapameTp nargs Mo3BoJiISeT KOHTPOJIMPOBATbL KakKoe KOJIMYeCTBO apryMeHTOB MOXXHO nepenaTthb.
Mo ymonyaHuto, 3Ha4yeHne 1. 3Ha4vyeHue -1 - 3TO crneumanbHOe 3Ha4YeHne obo3HavallLllee, 4TO apry-
MEHTOB MOXXET BbITb CKONbKO YrogHo.

MpyMep Ucnosib30BaHUA nargs

import subprocess
import click

def ping ip(ip_address):

reply = subprocess.run(
f'"ping -c 2 -n {ip_address}",
shell=True,
stdout=subprocess.PIPE,
stderr=subprocess.PIPE,
encoding="utf-8",

)

if reply.returncode ==
return True

else:
return False

@click.command()
@click.argument("ip addresses", nargs=-1, required=True)
def cli(ip addresses):

Ping IP_ADDRESSES

(continues on next page)
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(MpoposKeHue ¢ npeablaywen cCTpaHnLbl)

for ip in ip addresses:
if ping_ip(ip):
print(f"IP-appec
else:
print(f"IP-appec

ip:15

ip:15

nuHryertca")

He nuHryertcsa")

if name == " main_ ":
cli()
Onmumn

Knacc click.Option

class click.Option(

param_decls=None,

show default=False,
prompt=False,
confirmation prompt=False,
hide_input=False,
is_flag=None,
flag_value=None,
multiple=False,
count=False,

allow_from autoenv=True,
type=None,

help=None,

hidden=False,

show _choices=True,
show_envvar=False,
**attrs

NmeHa onuwi:

@click.option("-f", "--foo-bar"), umsa napametpa pyHkunn 6yget "foo bar"

@click.option("-x"), umsa "x"

@click.option("-f", "--filename",

@click.option("--CamelCase"), umsa "camelcase"

@click.option("-f", "-fb"), uma "f"

@click.option("--f", "--foo-bar"), umg "f"

"dest"), umsa "dest"
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* @click.option("---f"), uma " _f"

3a11poc 3HA4YE€HHUsdA Yy I10JIb30BaTesIsi

3ar|poc BbIMOJIHAETCA TOJIbKO €CJZIN B ONUMN HEe YKa3aHO 3Ha4dYeHune:

@click.command()

@click.option("--username", "-u", prompt=True)
@click.option("--password", "-p", prompt=True, hide input=True)
@click.option("--secret", "-s", prompt=True, hide input=True)
def cli(username, password, secret):

pass

MapameTp hide_input no3sonaeT ckpbiBaTb BBOAMMOE 3Ha4YeHMeE.

ITlepeMeHHBIE OKPYZ2KE€HHUSI

@click.command()

@click.option("--username", "-u", envvar="NET USER")
@click.option("--password", "-p", envvar="NET PASSWORD")
@click.option("--secret", "-s", envvar="NET SECRET")
def cli(username, password, secret):

pass

MepeMeHHbIe OKPY>XKEHUSA 1 prompt - CHavaJsla NPoBepseTCs NepeMeEHHas OKPY>XXeHMWs, MOTOM, ecin
ee HeT, 3amnpoc y NnoJjib30BaTeNs:

@click.command()

@click.option("--username", "-u", envvar="NET USER", prompt=True)
@click.option("--password", "-p", envvar="NET PASSWORD", prompt=True, hide input=True)
@click.option("--secret", "-s", envvar="NET SECRET", prompt=True, hide input=True)
def cli(username, password, secret):

pass
®ar
@click.option("--show-all", "-a", is flag=True, help="show db content")
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HOI[TBep}KI[eHI/Ie BBOIa

confirmation_prompt MoXxeT npuroauTca Npy 3anpoce Napoas Ui APYrmx KpUTUYHbIX AaHHbIX. B
3TOM CJly4yae NapoJib 3anpallnBaeTCs NOBTOPHO aBTOMATUYECKN U Ba BBEAEHHbIX 3Ha4Y€eHNsA CpaB-
HUBalOTCA:

@click.command()
@click.option("--username",
@click.option("--password",
def cli(username, password):
print(username, password)

-u", prompt=True)
-p", prompt=True, hide input=True, confirmation prompt=True)

MpumMmeyaHue: Tak Kak 3TO pacnpoCcTpaHeHHas 3ajaya, BBOA Naposs TakuMm 06pa3oM MOXKHO 3a-
MeHUTb AekopaTopom click.password_option.

HOIIOJIHI/ITBIII:HI:IG BO3MO2KHOCTH

* click.password option(*param decls, **attrs)

* click.confirmation option(*param decls, **attrs)
* click.version option(version=None, *param decls, **attrs)
* click.echo

» click.style

* click.secho

* click.clear

* click.pause

* click.prompt

* click.confirm

» click.echo via_pager

¢ click.progressbar
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Oexopartop click.password_option

HekopaTop click.password_option paBHO3Ha4YeH Takon ONuuu:

@click.option("--password", "-p", prompt=True, hide input=True, confirmation prompt=True)

Mpumep NUCMonb30BaHUSA:

@click.command()

@click.option("--username",

@click.password option()

def cli(username, password):
print(username, password)

"-u", prompt=True)

click.echo, click.style, click.secho

OyHkums click.echo B uenom paboTaeT Kak print, HO Npn 3TOM:
» nobasnaet 06paboTky LBeToBbLIX KOJOB ANSI B Windows
* aBTOMaTM4YeCKU ckpbiBaeT Kogbl ANSI, ecnun BbIBOA UAeT He B TepMUHan

cIick.ster nobaBnseT BO3MOXXHOCTb BbIBOOAWTb TEKCT B LiBETE. ICN01b30BaTb MOXKHO UM TakK

click.echo(click.style('Hello World!', fg='green'))

Nnn ncnonb3oBaTb KopoTkun BapunaHT click.secho:

click.secho('Hello World!', fg='green')

click.progressbar

def ping ip addresses(ip_addresses, count):
reachable = []
unreachable = []
with click.progressbar(ip addresses, label="luHryiw apgpeca") as bar:
for ip in bar:
if ping ip(ip, count):
reachable.append(ip)
else:
unreachable.append(ip)
return reachable, unreachable

BbiBOA:
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$ python example 03 ping ip list progress bar.py 8.8.8.8 8.8.4.4 10.1.1.1 192.168.100.1
Muurylo appeca [##########HHHHSHHHHHHHHHHHHHHHE] 100%

IP-agpec 8.8.8.8 nUHryetcs
IP-agpec 8.8.4.4 nUHryetcs
IP-agpec 192.168.100.1 nUHryeTcs
IP-agpec 10.1.1.1 He MnuHryeTcs

def send command to devices(devices, command, limit):
results = []
with ThreadPoolExecutor(max workers=1imit) as executor:
futures = [
executor.submit(send show command, device, command) for device in devices
]
with click.progressbar(
length=1len(futures), label="Connecting to devices"
) as bar:
for future in as_completed(futures):
results.append(future.result())
bar.update(1)
return results

click.clear

DyHKumS click.clear oymwaeT akpaH. YA0OHO BbINOMHATE B Havase paboTbl cKpunTa.

def cli(pomodoros to run, work minutes, short break, long break, set size):
click.clear()
all pomodoros = list(range(1l, pomodoros to run + 1))
pomodoro_sets = sets of pomodoros(all pomodoros, set size)
for pomo_set in pomodoro sets:
run_pomodoro_set(pomo_set, work minutes, short break, long break)

click.pause

dyHKUUMs click.pause ocTaHaBNAMBAET BbIMOJIHEHNE CKPUMTA, BbIBOAUT coobuleHune «Press any key
to continue ...» n xxgeT HaxxaTua nboi Knasmwn. Mcnonb3oBaTb MOXXHO B I0BOM MecTe, TakuM
obpasom

click.pause()
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Bbonbimue NpuiIoXkKeHus

Ons 6onee CNOXHbIX MPUIOXKEHUA, MHTepdeNnc KOMaHOHON CTPOKMK, KaK MPaBuJio, TOXKE YCJI0XK-
HseTcs. C nomoulblo Click MOXKHO co3@aBaTb C/IOXKHbIE MHTepPdENCbl KOMaHAHOW CTPOKMK, HO ANA
3TOro Haflo pPa3obpaThbCs C MOHATUEM KOHTEKCTa.

KoHTeKkcT (Context) 3To BHYyTpeHHUN 06beKT Click, KOTopbIli CO30aeTCs NPU BbINOJIHEHUW KOMaHAbI
click n conep>XuT nHgopMaLUo 0 TOM Kakasd KoMaHAa bbisia Bbi3BaHa, C KakKMMU napamMeTpamu. B
MPOCThIX CAy4YasX C KOHTEKCTOM HE HY>XXHO paboTaTb HaMpsMylo, HO MOXKHO MOCMOTPETb Ha Hero,
ecnn pobasnTb aekopaTop click.pass context kK pyHKLUMNK:

import click

@click.command()
@click.argument("ip address")

@click.option("--count",
@click.pass_context
def ping ip(ctx, ip_address, count):

-c", default=2, type=int, help="Number of packets")

Ping IP address and return True/False
print(ctx.command)
print(ctx.params)

if name == " main
ping_ip()

BbiBog OyaeT TakuMm:

$ python example 01 ping function.py 8.8.8.8
<Command ping-ip>
{'ip_address': '8.8.8.8', 'count': 2}

B BbIBOAe BUAHO Kakas koMmaHAa bbiia Bbi3BaHa - ping-ip 1 Kakue napaMeTpbl 6bln yKa3aHbl: TYT
M 3HavYeHMe agpeca 8.8.8.8 1 3Ha4YeHMe onumm No yMoa4aHuio - 2.

Kpome Toro, 4TO KOHTEKCT COOEPXUT MHOIo UHgopMaumm ana camoro click, emy MoXHO npuceaun-
BaTb MPOU3BOJIbHbIE 3HAaYeHne B aTpubyT obj. 3T0T aTpmbyT ncnonb3yeTcs ANsa nepenadun NHQop-
Mauun Mexay rpynnon KoOMaHg u KomaHgamu. Korga 3Ha4yeHnin HeCKOIbKO, Kak NpaBuio, UCNOoJb-
3yeTCs CnoBapb.
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click.group

click.group 3T0 nekopaTop, koTopbI paboTaeT Tak e Kak click.command, HO Npu 3ToM MO3BONSA-
eT co3gaBaTb NMoAKOMaHAbI. [pyuMep nHTepdenca ¢ NnogkoMaHaamm - git. B 3aBMCMMOCTM OT TOro
Kakas KoMaHf[a nuiieTca nocse git, NOSBAAIOTCA pa3Hble apryMeHTbl N ONLUUN.

Mpumep nHTepdenca c rpynnon:

import click

@click.group()
def pomodoro cli():
pass

@pomodoro_cli.command()
@click.option("--day", "-d", is_flag=True)
@click.option("--week", "-w", is flag=True)
@click.option("--month", "-m", is_flag=True)
def stats(day, week, month):

print ("STATS")

@pomodoro_cli.command()

@click.option("--pomodoros to run", "-r", default=5, show default=True, type=int)
@click.option("--work minutes", "-w", default=25, show default=True, type=int)
@click.option("--short break", "-s", default=5, show default=True, type=int)
@click.option("--long break", "-1", default=30, show default=True, type=int)
@click.option("--set size", "-p", default=4, show default=True, type=int)
def work(pomodoros to run, work minutes, short break, long break, set size):

pass
if npame == " main_ ":

pomodoro_cli()

MepBon Hafo co3faTh (PYHKLMIO, KOTOpaa ABASETCHA rpynrnon, Tak Kak 3aTeM uMsa QyHKUUK UC-
nonb3yeTCs B AeKopaTopax opyrux gyHkumm, smecto click:

@click.group()
def pomodoro cli():
pass

Cnepytowmne gse hyHKUMM CcO34at0T NnogKkoMaHAabl ckpunTa stats n work (kak commit 1 add B git).
NMeHa cyHKuM ByoyT nMeHamMu KomaHg. Y 3Tux pyHKUMA MOryT ObiTb CBOM apryMeHTbl U On-
unn. EAMHCTBEHHOE OTAMYME OT NpeabliayLMX MPUMEPOB - 3TO TO, 4TO BMECTO AekopaTopa click.
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command ucnosb3yetcs pomodoro cli.command. TakmM 06pa3oM ykasbiBaeTcs, YTO KOMaH4a OTHO-

cuTca K rpynne pomodoro_cli:

@pomodoro_cli.command()
@click.option("--day", "-d", is flag=True)
@click.option("--week", "-w", is_flag=True)
@click.option("--month", "-m", is flag=True)
def stats(day, week, month):

print("STATS")

@pomodoro_cli.command()

@click.option("--pomodoros to run", "-r", default=5, show default=True, type=int)
@click.option("--work minutes", "-w", default=25, show default=True, type=int)
@click.option("--short break", "-s", default=5, show default=True, type=int)
@click.option("--long break", "-1", default=30, show default=True, type=int)
@click.option("--set size", "-p", default=4, show default=True, type=int)

def work(pomodoros to run, work minutes, short break, long break, set size):

pass

Mpwn Takonm HacTponke help ckpunTa BbIrNAAUT TakuM obpa3om:

$ python example 10 click group basics.py --help

Usage: example 10 click group basics.py [OPTIONS] COMMAND [ARGS]...

Options:
--help Show this message and exit.

Commands:
stats
work

Y Ka)K4on KoMaHabl ecTb cBoi help:

$ python example 10 click group basics.py stats --help
Usage: example 10 click group basics.py stats [OPTIONS]

Options:
-d, --day
-w, --week
-m, --month
--help Show this message and exit.

$ python example 10 click group basics.py work --help
Usage: example 10 click group basics.py work [OPTIONS]

(continues on next page)
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(MpoposKeHue ¢ npeablaywen cCTpaHnLbl)

Options:
-r, --pomodoros_to run INTEGER [default: 5]
-w, --work minutes INTEGER [default: 25]
-s, --short break INTEGER [default: 5]
-1, --long break INTEGER [default: 30]
-p, --set size INTEGER [default: 4]
--help Show this message and exit.

B aTOM cnyydae y Ka)XOon KOMaHAbl CBOWU napamMmeTpbl, NJKOC KOMaHO MaJlo.

click.pass_context

YacTo 6bIBalOT C/lyvaun, Korfa 4acTb NapaMeTpoB KOMaHA nepecekaloTcs U, 0cobeHHO eci KOMaH [
MHOI0, X CTaHOBUTCS HeyAo0bHO OMnCbIBaTb, Tak Kak rnapamMeTpbl MPUXOANTCSA NMOBTOPSTh. B 3ToM
cny4vae obLmne napamMeTpbl MOXXHO NepeHecTn B hyHKLMIO-rpynny, HO NosBAsSeTCsA HoBast npobiemMa
- KaK Tenepb nepenaTb 3HaYeHMe 3TUX NapaMeTpPoB B NoAkoMaHAbl? TyT Ha NoMoLb NPUXoanT
KOHTEKCT.

Mpumep ckpunTta (example_11 click_context.py):

import click

@click.group()
@click.option("--db-filename", "-n", help="db filename")
@click.pass_context
def dhcp db(context, db_filename):
context.obj = {"db filename": db_ filename}

@dhcp_db.command()

@click.option("--db-schema", "-s", help="db schema filename")
@click.pass context

def create(context, db_schema):

create DB

@dhcp_db.command ()

@click.argument("filename", nargs=-1, required=True)
@click.option("--switch-data", "-s", default=False, is_ flag=True)
@click.pass_context

def add(context, filename, switch_data):

(continues on next page)
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(MpoposKeHue ¢ npeablaywen cCTpaHnLbl)

add data to db from FILENAME

@dhcp_db.command ()

@click.option("--key", "-k", type=click.Choice(["mac", "ip", "vlan"]))
@click.option("--value", "-v", help="value of key")
@click.option("--show-all", "-a", is flag=True, help="show db content")

@click.pass_context
def get(context, key, value, show all):

get data from db

if name ==" dhcp db ":
dhcp _db()

HOImMO/THUTEIbHbIE MaTepHaJlbl

JoKkymeHTauma:

* Click

* Mpumepsl click
MNonesHble cTaTby:

¢ Comparing Python Command-Line Parsing Libraries - Argparse, Docopt, and Click
Bupeo:

* Building Command Line Applications with Click

* Sebastian Vetter - Click: A Pleasure To Write, A Pleasure To Use - PyCon 2016
Opyrvne mooynu ansa codpnaHus cli

e argparse, Argparse Tutorial

* typer

e docopt

* Python Fire
setuptools:

* Click Setuptools Integration

* How to package and deploy CLI applications with Python PyPA setuptools build
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5. Moaynas logging

Ypo- Korpa ucnone3yercs
BEHb

DEBUG | MoapobHasa nHpopmaums ansa guarHocTuku npobnemel.

INFO MopTBepXAeHne, 4To BCe paboTaeT Kak A0JIKHO.

WARNINGCny4mnocb 4TO-TO HEOXKUOAHHOE, HO MporpamMmMa Bce eule paboTaeT. Takxe MOXET UC-
NoJib30BaTbCA AJ18 MHAUKauun o byayinx npobaemax.

ERROR | Bo3HukNa ownbKa 1 n3-3a Hee He NoJly4noChb BbIMOJHUTL YacTb 3adau.

CRITICACepbe3Has owmnbka n3-3a KOTOPOKM NMporpamMmma He MOXKeT MOAO/KMUTb paboTy

Ba3oBbIl nIpuMep

—_— stream

estenme | (Fatonse
- handters

format

style

format |

basicConfig ] e

datefmt

{1

— level
———| force

Bbi3oB basicConfig pomxeH nponcxoantb nepepn noboiMy BbizoBaMu logging.debug, logging.info n
T.0.

basicConfig 3apyMaH Kak 04HOpPa30BOe NMPOCTOe CPeACTBO HACTPOWMKM, TOJIbKO NEPBLIN BbI3OB YTO-
TO cAenaeT: nocnenytoline Bol30Bbl (hakKTUYECKU HE BbIMOHAIOTCS.

logging_basic_1.py
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import logging
logging.basicConfig(filename="'mylog.log', level=logging.DEBUG)
logging.debug('CoobueHne yposHa debug')

logging.info('Coobuwexne ypoBHs info')
logging.warning('CoobuweHne ypoBHa warning')

Log-chann

DEBUG: root:CoobueHune yposHsa debug
INFO:root:CoobuweHne ypoBHs info
WARNING: root:CoobuweHne ypoBHS warning

logging_basic_2.py

import logging
logging.basicConfig(filename="'mylog2.log', level=logging.DEBUG)
logging.debug('CoobuweHve ypoBHs debug:\n%s', str(globals()))

logging.info('CoobuweHne ypoBHs info')
logging.warning('CoobuweHne ypoBHa warning')

Log-chann

DEBUG: root:CoobueHue yposHsa debug:

{' name_ ': ' main_ ', ' doc_': None, ' package ': None, ' loader ': < frozen_
—1importlib external.SourceFilelLoader object at 0xb72a57ac>, ' spec ': None, '
—annotations ': {}, ' builtins ': <module 'builtins' (built-in)>, ' file ':

—'logging basic 2.py', ' cached ':
—1lib/python3.6/logging/ init .py'>}
INFO: root:CoobueHne ypoHs info

None, 'logging': <module 'logging' from '/usr/local/

WARNING: root:CoobuweHne yposBHs warning

ITapameTpsl logging.basicConfig
» filename Specifies that a FileHandler be created, using the specified filename, rather than a
StreamHandler.

» filemode Specifies the mode to open the file, if filename is specified (if flemode is unspecified,
it defaults to ,,a").

e format

¢ datefmt - date/time format
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e style-%, {, $
e level

» stream - stream to initialize the StreamHandler. Incompatible with filename - if both are
present, a ValueError is raised.

* handlers - Incompatible with filename or stream

Mpumep BbIBOAA MH(OPMaLMK O NOTOKAX:

from concurrent.futures import ThreadPoolExecutor

from pprint import pprint

from datetime import datetime

import time

from itertools import repeat

import logging

import yaml

from netmiko import ConnectHandler, NetMikoAuthenticationException

logging.getLogger('paramiko') .setLevel(logging.WARNING)

logging.basicConfig(
format=" : ,
level=1logging.INFO0)

def send show(device dict, command):
ip = device dict['host']
logging.info(f'===> {datetime.now().time()} Connection: {ip}")
with ConnectHandler(**device dict) as ssh:
ssh.enable()
result = ssh.send command(command)
logging.info(f'<=== {datetime.now().time()} Received: ip}t')
return result

def send command to devices(devices, command):
data = {}
with ThreadPoolExecutor(max workers=2) as executor:
result = executor.map(send show, devices, repeat(command))
for device, output in zip(devices, result):
data[device['host']] = output
return data

if name == "' main_ ':

(continues on next page)
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(MpoposKeHue ¢ npeablaywen cCTpaHnLbl)

with open('devices.yaml') as f:
devices = yaml.safe load(f)
pprint(send_command_to devices(devices, 'sh ip int br'), width=120)

KomnorenTsl Mmonyiisa logging

—— setlLevel —— setlLevel

— addHandler———[ StreamHandler ] setFormatter —
| addFilter
(o) -

—=addHandler—{ FileHandler J== setFormatter—
| addFilter
| addFitter —{eater |

e Logger - 3To 0OCHOBHOWN NHTepgenc ana paboTel C Mogynem

* Handler - oTnpasnseT l0g-coobLieHna KOHKPeTHOMY noJly4aTesnto
* Filter - mo3BonseT GuabTpoBaTb COOOLLEHMNS
* Formatter - yka3biBaeT chopMaT coobLieHuns

Log cobbiTna nepepatoTca Mexay logger, handlers, filters n formatter B Buge sk3emnnsapa
LogRecord.

BbiBo4 Ha cTaHAapTHbLIN NOTOK owmnbok logging_api_example_1.py

import logging

logger = logging.getlLogger( name )

## messages

logger.debug('CoobueHne yposHs debug')
logger.info('CoobueHne ypoBHs info')
logger.warning('CoobueHne yposBHa warning')

Pe3synbTaT BbIMOJIHEHUA

$ python logging api example 1l.py
CoobueHne ypoBHA warning

logging_api_example 2.py
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import logging

logger = logging.getlLogger('My Script')
logger.setlLevel(logging.DEBUG)

console = logging.StreamHandler()

console.setlLevel(logging.DEBUG)

formatter = logging.Formatter("' - - - ',
datefmt="%H:%M:%S")

console.setFormatter(formatter)

logger.addHandler(console)

## messages

logger.debug( ' CoobueHve yposHs debug ', 'S0S")
logger.info('CoobuweHve yposHs info')
logger.warning('CoobueHne ypoBHa warning')

Pe3yanaT BbIMOJIHEHUA

$ python logging api example_ 2.py

16:39:27 - My Script - DEBUG - CoobweHue yposHsa debug: SOS
16:39:27 - My Script - INFO - Coobuwenve ypoBHs info
16:39:27 - My Script - WARNING - CoobuweHue ypoBHA warning

BblBO4 Ha CTaHAapTHbLIN NOTOK BbiBOAa logging _api_example_2_stdout.py

import sys
import logging

logger = logging.getlLogger('My Script')
logger.setLevel(logging.DEBUG)

console = logging.StreamHandler(sys.stdout)

console.setLevel(logging.DEBUG)

formatter = logging.Formatter("' - - - ",
datefmt="'%H:%M:%S")

console.setFormatter(formatter)

logger.addHandler(console)

## messages

logger.debug('CoobueHne ypoBHs debug ", 'S0S")
logger.info('CoobuweHve ypoBHs info')
logger.warning('CoobueHne ypoBHa warning')

logging_api_example 2 new_format.py
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import logging

logger = logging.getlLogger('My Script')
logger.setlLevel(logging.DEBUG)

console = logging.StreamHandler()

console.setlLevel(logging.DEBUG)

formatter = logging.Formatter("' - - - ,
datefmt="%H:%M:%S"', style='{")

console.setFormatter(formatter)

logger.addHandler(console)

## messages

logger.debug( ' CoobueHve ypoBHs debug: ', 'S0S")
logger.info('CoobuweHve yposHs info')
logger.warning('CoobueHne ypoBHa warning')

Pe3yanaT BbIMOJIHEHUA

$ python logging api example_ 2.py

16:45:20 - My Script - DEBUG - CoobweHue yposHsa debug: SOS
16:45:20 - My Script - INFO - Coobuwenve ypoBHs info
16:45:20 - My Script - WARNING - CoobuweHue ypoBHA warning

3amuch TI0roB B (dakin

logging_api_example_3.py

import logging

logger = logging.getlLogger('My Script')
logger.setLevel(logging.DEBUG)

logfile = logging.FileHandler('logfile.log")

logfile.setlLevel(logging.WARNING)

formatter = logging.Formatter("' - - - ,
datefmt="'%H:%M:%S")

logfile.setFormatter(formatter)

logger.addHandler(logfile)
## messages

logger.debug('CoobueHne yposHs debug')
logger.info('CoobueHve ypoBHs info')

(continues on next page)
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(MpoposKeHue ¢ npeablaywen cCTpaHnLbl)

logger.warning('CoobueHne ypoBHa warning')

Pe3ynbTaT BbiNnosiHeHMA. Painn logfile.log

17:58:34 - My Script - WARNING - CoobuweHue ypoBHS warning

3anucs B ¢aitn u BeIBOM Ha stderr

logging_api_example 4.py

import logging

logger = logging.getlLogger('My Script')
logger.setLevel(logging.DEBUG)

### stderr

console = logging.StreamHandler()

console.setlLevel(logging.DEBUG)

formatter = logging.Formatter("' - - - ,
datefmt="%H:%M:%S"', style='{")

console.setFormatter(formatter)

logger.addHandler(console)

### File

logfile = logging.FileHandler('logfile3.log")
logfile.setLevel(logging.WARNING)

formatter = logging.Formatter("' -
datefmt="%H:%M:%S"', style='{")
logfile.setFormatter(formatter)

logger.addHandler(logfile)

## messages

logger.debug( ' CoobueHne yposHs debug')
logger.info('CoobweHve yposHs info')
logger.warning('CoobueHne ypoBHa warning')
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Handlers

RotatingFileHandler

logging_api_example 5 file rotation.py

import logging
import logging.handlers

logger = logging.getlLogger('My Script')
logger.setLevel(logging.DEBUG)

logfile = logging.handlers.RotatingFileHandler(
'logfile with rotation.log', maxBytes=10, backupCount=3)
logfile.setLevel(logging.DEBUG)
formatter = logging.Formatter("' - - - ',
datefmt="%H:%M:%S"', style='{")
logfile.setFormatter(formatter)

logger.addHandler(logfile)

## messages

logger.debug('CoobueHne ypoBHs debug')
logger.info('CoobuweHve ypoBHs info')
logger.warning('CoobueHne ypoBHa warning')

PesynbTaT BbIMOJIHEHUA

$ s -1 logfile with_rotation*
logfile with rotation.log
logfile with rotation.log.1
logfile with rotation.log.2
logfile with rotation.log.3
logfile with_rotation.log

logfile_with_rotation.log - 3T0 cambin cBexun ¢ann, 3atem wnpet logfile with rotation.log.1,
logfile_with_rotation.log.2 n 4.
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Logging tree

netmiko_func.py

import logging
from netmiko import ConnectHandler

logger = logging.getlLogger('superscript.netfunc')
#logger = logging.getlLogger('netfunc')

device params = {
'device type': 'cisco ios',
'ip': '192.168.100.1"',
'username': 'cisco',
"password': 'cisco',
'secret': 'cisco'}

def send show command(device, command):
with ConnectHandler(**device) as ssh:
ssh.enable()
output = ssh.send command(command)
logger.debug( 'BbiBog komaHpbi:\n{}'.format(output))
return output
if name =="' main ':
send show command(device params, 'sh ip int br')

logging_api_example_6_mult_files.py

import logging
from netmiko_func import send show command, device params

logger = logging.getlLogger('superscript')
logger.setLevel(logging.DEBUG)

console = logging.StreamHandler()

console.setlLevel(logging.DEBUG)

formatter = logging.Formatter("' - - - ',
datefmt="'%H:%M:%S")

console.setFormatter(formatter)

logger.addHandler(console)

if name == " main_ ":
logger.debug('Before function')

(continues on next page)
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(MpoposKeHue ¢ npeablaywen cCTpaHnLbl)

send_show_command(device params, 'sh ip int br'")
logger.debug('After function')

Pe3yanaT BbIMOJIHEHUA

$ python logging api example 6 mult files.py
19:16:44 - superscript - DEBUG - Before function
19:16:50 - superscript.netfunc - DEBUG - BbiBOOA KOMaH[bl:

Interface IP-Address 0K? Method Status Protocol
Ethernet0/0 192.168.100.1 YES NVRAM up up
Ethernet0/1 192.168.200.1  YES NVRAM up up
Ethernet0/2 190.16.200.1 YES NVRAM up up
Ethernet0/3 192.168.230.1  YES NVRAM administratively down down
Ethernet0/3.100 10.100.0.1 YES NVRAM administratively down down
Ethernet0/3.200 10.200.0.1 YES NVRAM administratively down down
Ethernet0/3.300 10.30.0.1 YES NVRAM administratively down down
Loopback® 10.1.1.2 YES manual up up

19:16:50 - superscript - DEBUG - After function

logger.exception

logging_api_example 7 exception.py

import logging
from netmiko_func import send show command, device params

logger = logging.getlLogger('superscript')
logger.setLevel(logging.DEBUG)

console = logging.StreamHandler()

console.setlLevel(logging.DEBUG)

formatter = logging.Formatter("' - - - ,
datefmt="'"%H:%M:%S")

console.setFormatter(formatter)

logger.addHandler(console)

logger.debug('Before exception')
try:
2 + 'test!'
except TypeError:
logger.exception('Error')
logger.debug('After exception')

Pe3synbTaT BbINOJIHEHUA
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$ python logging api example 7 exception.py
19:23:24 - superscript - DEBUG - Before exception
19:23:24 - superscript - ERROR - Error
Traceback (most recent call last):
File "logging api example 7 exception.py", line 17, in <module>
2 + 'test'
TypeError: unsupported operand type(s) for +: 'int' and 'str'
19:23:24 - superscript - DEBUG - After exception

Kondurypanus logging u3 ciaoBapsi

logging_api_example_8.py

import logging

logger = logging.getlLogger('superscript')
logger.setLevel(logging.DEBUG)

console = logging.StreamHandler()

console.setlLevel(logging.DEBUG)

formatter = logging.Formatter("' - - - ,
datefmt="'%H:%M:%S")

console.setFormatter(formatter)

logger.addHandler(console)

## messages

logger.debug('CoobueHne ypoeHa debug ", 'S0S")
logger.info('CoobuweHve yposHs info')
logger.warning('CoobuweHve ypoBHs warning')

logging_api_example_8 yaml_cfg.py

import logging
import logging.config
import yaml

# create logger
logger = logging.getlLogger('superscript')

#read config
with open('log config.yml') as f:

log config = yaml.load(f)

logging.config.dictConfig(log config)

(continues on next page)
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(MpoposKeHue ¢ npeablaywen cCTpaHnLbl)

## messages

logger.debug('CoobueHne ypoBHs debug ", 'S0S")
logger.info('CoobueHne ypoBHs info')
logger.warning('CoobueHne yposBHa warning')

log_config.yml

version: 1
formatters:
simple:
format: '%(asctime)s - %(name)s - %(levelname)s - %(message)s'
handlers:
console:
class: logging.StreamHandler
level: DEBUG
formatter: simple
stream: ext://sys.stdout
loggers:
superscript:
level: DEBUG
handlers: [console]
propagate: no
root:
level: DEBUG
handlers: [console]

$python logging api example 8 yaml cfg.py

2018-02-17 19:50:56,266 - superscript - DEBUG - CoobweHue yposHs debug SO0S
2018-02-17 19:50:56,266 - superscript - INFO - CoobweHue ypoBHS info
2018-02-17 19:50:56,266 - superscript - WARNING - CoobweHue ypoBHA warning
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Hepapxusi 1orepos

[ root J
)&
l scrapli ’ my_functions

Ecrapli.channei} [ scrapli.driver ) [ scrapli.transport]

B mogyne logging ecTb nepapxunsa norepos. CaMblil raBHbINA B nepapxumn root. OCTasbHbIe NOL HUM,
4yacTo, Ha O4HOM ypoBHe. B ofHOM MoAyJie MOXKeT BbiTb MHOIO JIOFrePOB C Pa3HOM nepapxmen, Ha-
npumep, B paramiko ectb norep paramiko.transport, oH nNo nepapxmm HMXxe paramiko.

Takon KoHur HacTpamsaeT logger root:

logging.basicConfig(
level=logging.INFO

TaK KakK OH CaMblli FNaBHbIN, ero HacTPOoMKa NMPUBOAUT K TOMY, YTO BCE OCTasibHble JlIorepbl TOXe
Ha4YnHalT oTobparkaTb MHMOPMaumMio. Npn Takon HaCTPOMKe HaCcTpamBaeTCa KOHKPeTHbIN logger
N HUKaKNe apyruve JIorum y>xe He CbInsATCcS.

logger = logging.getlLogger( )
logger.setLevel(logging.DEBUG)

console = logging.StreamHandler()
console.setlLevel(logging.DEBUG)
formatter = logging.Formatter(

" : ", datefmt="%H:%M:%S"
)
console.setFormatter(formatter)
logger.addHandler(console)

XOTAa TYT TOXKE MOXXHO MCMoMb30BaTb root, A1 3TOro Hafo NepPBY CTPOKY HaMMcaTb Tak

logger = logging.getLogger()
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C 6a30BbIM KOH(PUTOM Ha0 OTKJIIOUYUTb UN XOTS Obl MPUTYLINTL HA KAKOW-TO YPOBEHb CYLLLECTBY-
toLMe fiorepbl ApYrux Moaynen:

logging.getLogger("paramiko") .setLevel(logging.WARNING)

logging.basicConfig(
level=1logging.INFO

Co cBouMm norepoMm (He root) - Hagmo HaobopoT Ho6aBUTH CTPOK 4TOOLI BKAOYMTL logger
netmiko/paramiko. Ons aToro Hago [06aBnAsATb TakmMe CTPOKM (y4MTbiBas YTO npeabigylimne Bce
ecTb ¢ handler, formatter n Tn

netmiko log = logging.getLogger('"netmiko")
netmiko log.setlLevel(logging.DEBUG)
netmiko_ log.addHandler(console)

Rich Handler

HacTpoiika ¢ logging.basicConfig:

import logging
from rich.logging import RichHandler

FORMAT = " "
logging.basicConfig(
level="NOTSET", format=FORMAT, datefmt="[%X]", handlers=[RichHandler()]

log = logging.getlLogger("rich")
log.info("Hello, World!")

HacTpolika c Handler

from concurrent.futures import ThreadPoolExecutor
from pprint import pprint

from itertools import repeat

import logging

import yaml

from scrapli import Scrapli

from scrapli.exceptions import ScrapliException
from rich.logging import RichHandler

(continues on next page)
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(MpoposKeHue ¢ npeablaywen cCTpaHnLbl)

logging.getLogger("scrapli").setLevel(logging.WARNING)
log = logging.getlLogger( name )
log.setLevel(logging.DEBUG)

### stderr
console = RichHandler(level=1logging.DEBUG)
formatter = logging.Formatter(

" - ", datefmt="%X", style="{"
)
console.setFormatter(formatter)
log.addHandler(console)

### File

logfile = logging.FileHandler("logfile3.log")
logfile.setlLevel(logging.DEBUG)

formatter = logging.Formatter("
logfile.setFormatter(formatter)

log.addHandler(logfile)

" , Sty‘Le=|l{|l)

PUILTPHI

DOUNbTPbI MOXXHO NPUMEHATL K logger nnu K handler

Mpumeuyanue: LogRecord attributes

class LevelFilter(logging.Filter):
def init (self, level):
self.level = level

def filter(self, record):
return record.levelno == self.level

log = logging.getlLogger( name )
log.setlLevel(logging.DEBUG)
log.addFilter(LevelFilter(logging.DEBUG))

logfile = logging.FileHandler("logfile3.log")
logfile.setlLevel(logging.DEBUG)
formatter = logging.Formatter("
logfile.setFormatter(formatter)

", style="{")

(continues on next page)
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(MpoposKeHue ¢ npeablaywen cCTpaHnLbl)

log.addHandler(logfile)

Handler Filter

class LevelFilter(logging.Filter):
def init (self, level):
self.level = level

def filter(self, record):
return record.levelno == self.level

log = logging.getLogger( name )
log.setlLevel(logging.DEBUG)

logfile = logging.FileHandler("logfile3.1log")
logfile.setLevel(logging.DEBUG)
logfile.addFilter(LevelFilter(logging.DEBUG))
logfile.addFilter(MessageFilter("test"))

formatter = logging.Formatter(" - - - ", style="{")
logfile.setFormatter(formatter)

log.addHandler(logfile)

HUcnons3oBanue puabTpa mjisi nodasieHust HHGOPMAaUHU B 3allUCh

MpumMmeuaHue: Using Filters to impart contextual information

class AddIPFilter(logging.Filter):
def filter(self, record):
match = re.search(r"\d+\.\d+\.\d+\.\d+", record.msg)
if match:
record.ip = match.group()
else:
record.ip = None
return True
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NullHandler

import logging

log = logging.getlLogger( name )
log.addHandler(logging.NullHandler())

def send show(device dict, command):
ip = device dict["host"]
log.info(f"===> Connection: {ip}")

try:
with ConnectHandler(**device dict) as ssh:
ssh.enable()
result = ssh.send command(command)
log.debug(f"<=== Received: {ip}")
log.debug(f"Mony4yeH BbiBOA KoMaHgbl {command}\n\n{result}")
return result
except SSHException as error:
log.error(f"Ounbka {error} Ha {ip}")

HOHOHHHTEHLHLH}MaTepHaHLI

HOoKyMeHTalus:

* Logging tutorial

* Logging Cookbook

* Mopynb python-json-logger
AnbTepHaTuBbl Moaynto logging

* loguru

Crarbu:

OCHOB®bI:
* How To Use Logging in Python 3
* Python Logging Basics

Bonee nogpobHebie:
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* A guide to logging in Python

Good logging practice in Python

Python Logging Tutorial

Understanding Python’s logging module

* Mpumep YAML haina c KoHdurypaumen logging
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6. DyHKIIUHU

TepMHUHOJIOTr U

napaMeTEbl dyHKLuw

WMA DUHK huw
N docstﬁng

ot ERTIRRTTT: o

BRI / J

iQyHHuMH reHepupyeT KoHhpUrypauuw ana uHtepdeiica |

mmnn |

return f'interface {intf}\nip address {ip} 255.255.255.0'

BblgoB dyHKibnw APTYMEHTBL uyHK hww

e

@enerate_inff_th q' Fan/0' ,'10 7 llT')

Tunsl mapaMeTpoB QyHKIIHH
Mpu co3gaHum GyHKLUUMN MOXHO YKa3aTb, Kakue aprymMeHTbl HY)KHO nepefaBaTb 06d3aTesbHO, a
Kakune HeT. COOTBETCTBEHHO, (PYHKLMUSA MOXXeT 6biTb CO34aHa C:

* o6s3aTenbHbLIMU NapaMeTpaMu

* HeoOsA3aTesIbHbIMU napameTpamMmu (OI'ILI,I/IOHaﬂbeIMVI, napameTpamMm CO 3Ha4deHMeM 1o
YMOJ1HaHMI0)
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def

OS A3aTeAbHble Heob AjaTeAbHble
napaMeT bl napaMeT pbl

\ ___________________________________ X

check_passwdﬂuéef;-hgéﬁwd;imin_len=8, unique_numbers=3):

.

numbers = set("0123456789")
if len(passwd) < min_len:
return False
elif user.lower() in passwd.lower():
return False
elif len(set(passwd) & numbers) < unique_numbers:
return False
else:
return True

Bbl3oB duHKUun APTYMEHTbHL UKW

&

Eheck_paﬁswdqyﬁsefi“, "p553123w0rd"

THUNBI APT'YMEHTOB GYyHKIIHH

Mpwn BbI30BE PYHKLUM apryMeHTbl MOXKHO nepefaBaTb ABYMS cnocobamu:

* Kak MO3ULMOHHbIE - MepefalTCsl B TOM XXe Mopsfike, B KOTOPOM OHU onpefesieHbl Npu co-
30aHMM pyHKUMK. TO ecTb, NOPAAOK Nepefayn apryMeHTOB OMNpeaesisieT, Kakoe 3HayeHune
MONYYUT KaXKAblA apryMeHT

* KaK KJIlo4YeBble - NepefatTcs C yKa3aHneM NMeHU aprymeHTa 1 ero 3HavyeHus. B Takom ciy-
4yae, apryMeHTbl MOTyT BbITb YKa3aHbl B /1l060M Nopsake, Tak Kak UX NMsi YKa3biBaeTCs SIBHO.

6. DyHKUUM

97



Advanced Python g5 ceTeBbIX HHXKE€HEPOB

def check_passwd(user, passwd, min_len=8, unique_numbers=3):
numbers = set("0123U456789")
if len(passwd) < min_len:
return False
elif user.lower() in passwd.lower():
return False
elif len(set(passwd) & numbers) < unique_numbers:
return False
else:
return True

check_passwd("userl", "passi23word™)
check_passwd("userl", "passil23word", | min_len=5, unique_numbers=2)

TogwihwohHble K AtoueBble

apryMeHTbt / apryMeHTb

check_passwdCpaSQWd:"passiQ3wdrd“,'user¥“usér1“, mih;iéhiﬁﬁ

ApPryMeHTHI IEePpEeMEeHHOH ITHHBI

NHorpa Heobxoommo coenaThb Tak, YTobbl PYyHKLMS NpUHUMaNa He PUKCUPOBaAHHOE KOJIMYECTBO
aprymeHToB, a ntoboe. [1ns Takoro cayyas B Python Mo)xHO co3paBaTb PyHKLMIO CO CNELNabHbIM
napaMeTpoM, KOTOPbIN MPUHMMAET apryMeHTbl NepeMEHHON ANWHbLI. TaKo NapamMeTp MoXXeT bbiTb
KaK KJII0YEBbIM, TaK M MO3ULMOHHbIM.

IMo3uNHOHHBIE apPTYMEHThI IePeMEeHHOH TITHHBI

MapameTp, KOTOPbLIN MPUHUMAET MNO3ULMNOHHbIE AapPryMEHTbl NMePeMeHHON AJINHbI, CO30aeTca O0-
6aBnieHneM nepepn MMEHEM MapameTpa 3Be3fo4vku. iMa napameTpa MoxeT bbiTb N06bIM, HO MO
OOrOBOPEHHOCTU Yalle BCEro UCNosb3yroT nMa *args

Mpumep PyHKUNN:

def sum arg(a, *args):
print(a, args)
return a + sum(args)

DyHKUMA SuM_arg co3faHa C ABYMs MapamMeTpamu:
* nNapameTp a
- ecsin nepefaeTcs Kak No3NLNOHHBIA apryMeHT, OO/XKEH UATU NEPBLIM

- ec/In NepenaeTcs Kak KJlo4YeBOW apryMeHT, TO MopsaoK He Ba)keH
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* MapaMeTp *args - OXKUOaeT apryMeHTbl NepeMeHHon AJMHbI
- ctofa nornanyT BCe OCTajlbHble apryMeHTbl B BUAE KOPTeXa
- 3TW apryMeHTbl MOTyT OTCYTCTBOBaTb

BbI30B (DYHKLUWN C pa3HbIM KOJINYECTBOM apryMeHTOB:

In [2]: sum_ arg(l, 10, 20, 30)
1 (10, 20, 30)
Out[2]: 61

In [3]: sum arg(1l, 10)
1 (10,)
Out[3]: 11

In [4]1: sum _arg(1l)
1)
Out[4]: 1

MO>XHO C034aTb M TaKyl YHKLNIO:

In [5]: def sum arg(*args):
ot print(args)
return sum(args)

In [6]: sum _arg(l, 10, 20, 30)
(1, 10, 20, 30)
Out[6]: 61

In [7]: sum_arg()
()
Out[7]: O

KiroueBbie apryMeHTHI IePeMeHHOH ITHHBI

MapamMeTp, KOTOPbLIN MPUHUMAET KJIIOYEBbIE apryMeHTbl NepeMeHHON OJINHbI, co3paeTcs nobase-
HMeM nepen MUMeHeM napameTpa ABYX 3Be3goyek. UMsa napameTpa MoxeT ObiTb Nt0bbiM, HO, NO
OOrOBOPEHHOCTM, Yallle BCero, ncnonb3yoT uMsa **kwargs (ot keyword arguments).

Mpumep pyHKUNN:

In [8]: def sum arg(a, **kwargs):
print(a, kwargs)
Cat return a + sum(kwargs.values())
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®yYHKUMA SUM_arg co3faHa C ABYyMS MapameTpamu:
* NapameTp a
- ecnn nepenaeTcs Kak Mo3MLUMOHHbBIA apryMeHT, O0/KEH UATW NepBbiM
- ec/n nepepaeTcs Kak KOYEBOWM apryMeHT, TO NMOpsSAOK HE BaXKeH
* NapaMeTp **kwargs - 0OXXuUaaeT KJto4YeBble apryMeHTbl MepeMeHHON AJINHbI
- cloga nonaayT BCe OCTalibHbIe K/OYEBble apryMeHThl B BUAE C/oBaps
- 3TV apryMeHTbl MOIyT OTCYTCTBOBaTb

BbI30B (PYHKLMU C pa3HbIM KOJINYECTBOM KJIIOHEBbIX apryMeHTOB:

In [9]: sum arg(a=10, b=10, c=20, d=30)
10 {'c': 20, 'b': 10, 'd': 30}
Out[9]: 70

In [10]: sum_arg(b=10, c=20, d=30, a=10)
10 {'c': 20, 'b': 10, 'd': 30}
Out[10]: 70

IIpocTpaHcTBa uMeH. 00/1aCTH BUAUMOCTH
O6nacTb BUAMMOCTM onpeaenseT rae nepemMeHHasa goctynHa. O6nactb BUOAMMOCTb NMePEMEHHON
3aBUCKT OT TOro, rae nepemMeHHas cosfaHa.
Yauwie Bcero, peyb byneTt o oByx obnacTsax BUAUMOCTU:
* rnobanbHON - NepeMeHHble, KOTOpbIE ornpeneneHbl BHe DyHKUUN
* JIOKAJIbHOW - NepeMeHHbIe, KOTOopble onpeaeneHbl BHYTPU PyHKLNN

Mpn NCNoNb30BaHUM UMEH NepeMeHHbIX B nNporpamMme, Python kaxkabi pa3 uweT, co3paeT nam
N3MEeHSeT 3T UMEHa B COOTBETCTBYIOLLLEM NMPOCTPAHCTBE MMeH. [1pOCTPaHCTBO MMEH, KOTOPOE A,0-
CTYMHO B Ka>XZblA MOMEHT, 3aBUCKT OT 0611aCTK, B KOTOPO HAaXOAMUTCS KOA.

ITouck IIepeMeHHBbIX

Mpw noucke nepemeHHbIX, Python ncnonesyet npasuno LEGB. Hanpumep, ecnm BHYTpU yHKLNN
BbINOSIHAETCA obpalleHe K uMeHn nepeMeHHon, Python viieT nepemeHHylo B TaKkoM nopsigke no
obnacTtam BMAMMOCTU (40 NepBOro coBnageHns):

L (local) - B nokanbHom (BHYTpu chyHKLMK) E (enclosing) - B nokanbHom ob6nactu obbeMntowmx pyHkK-
unnm (3To Te QPYyHKLMKN, BHYTPU KOTOPbIX HaxoanTca Hawa dyHkumsa) G (global) - B rnobanbHom (B
ckpunTe) B (built-in) - BO BCTpoeHHOW (3ape3epBupoBaHHbIE 3Ha4yeHus Python)
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E _ éE) S lobal
def sum(x, vy):
result = x + vy
Enclosing
def print_line():
print("-" % 40)
print(result) Local
print("-" * 40)
print_line()
return result

JIokayibHBbIE M I'I00a/ThbHbIE IIepeMeHHbIe

JlokanbHble NepeMeHHble:

* MepeMeHHble, KOTopble ornpeaesieHbl BHYTPU QYHKLUN

* 3TV NepeMeHHble CTaHOBATCA HEAOCTYMNHbLIMU NOC/E BbIXOAa N3 PyHKLNN
nobanbHble NepeMeHHbIE:

* repeMeHHble, KOTopble ornpeaesieHbl BHE (DYHKLNN

* 3TN NepeMeHHbIe »FNnobanbHbI" TONLKO B npeagenax Mmoaoyns, 4yT06bl OHU BblNN ANOCTYMNHbI B
opyrom Mmoayne, nx Haao MMNoOpPTNpPOBaTb
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10
b=25 G lobal

Y
1

def sum(x, y):
log_line = f"calling sum({x}, {y})"
print(log_line)
return x + vy Local

def draw_line()

5531ﬂ1 = Hn_mn
repeat = 40O
return sym * repeat Loca.l

result = sum(a, b)
line = draw_line()

Mpumep nokanbHou intf_config:

In [1]: def configure intf(intf name, ip, mask):
intf_config = f'interface {intf _name}\nip address {ip} {mask}'
return intf config

In [2]: intf_config

NameError Traceback (most recent call last)
<ipython-input-2-5983e972fblc> in <module>

----> 1 intf config

NameError: name 'intf config' is not defined

ObpaTuTe BHUMaHMe, 410 nepemeHHas intf_config HepocTynHa 3a npepenamu yHKUMKU. N8 Toro
4YTOObI MONYYUTL pe3dynbTaT PYHKLMU, HAOO0 Bbi3BaTb (DYHKLMIO N MPUCBOUTL pe3ysbTaT B nepe-

MEHHY!I0:
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In [3]: result = configure intf('FO/0', '10.1.1.1"', '255.255.255.0")

In [4]: result
Out[4]: 'interface FO/0\nip address 10.1.1.1 255.255.255.0'

@DYHKIIMHU - 00BEKTHI IIEPBOro Kjiacca
B Python Bce dhyHKLMN aBnsa0TCA 06bekTaMm NepBOro kKaacca. 9To o3Ha4vaeT, 4To Python noaaep-
)KMBaeT:

* nepepayvy PyHKUUA B KQ4YeCTBE apryMeHTOB OPYrUM PyHKLNAM

* BO3BpalleHne hyHKUUN KaK pe3ynbTaTa Apyrux pyHKUnn

* npucBanBaHne QYHKLNIA NepeMeHHbIM

* CcoxpaHeHue pyHKUMIA B CTPYKTYpPaX AaHHbIX

Hanpumep, nepBbii NMYHKT «Mnepefadya (PYHKUMIA B Ka4yecTBe apryMeHTOB LOPYrUM (pyHKUMAM>»
BCTPEeYaeTCs NMpu UCMoJIb30BaHNM BCTPOEHHON yHKUUK map. TyT map npuMmeHaeT PyHKUUIO str K
Ka)kKQoMy 3/1eMeHTY CruncKa:

In [1]: list(map(str, [1, 2, 31))
Qut[1]: ['1", '2', '3']

OyHKUMA delay oxxngaeT Kak apryMeHT 3aep KKy B CeKYHAaX, OpYyryto pyHKLMIO N ee apryMeHTbl:

import time

def delay(seconds, func, *args, **kwargs):
print(f'Delay {seconds} seconds...')
time.sleep(seconds)
return func(*args, **kwargs)

Tenepb hyHKLUM delay MOXXHO nepenasBaTh 0Oy APYryto (YHKLMIO KakK apryMeHT U OHa BbIMoJI-
HUTCA NOCNie yKa3aHHOW nays3bl:

def summ(a, b):
return a + b

In [5]: delay(5, summ, 1, 4)
Delay 5 seconds...
Out[5]: 5

CoxpaHeHune PYHKLUIN B CTPYKTYpPax AaHHbIX:
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In [8]: functions = [delay, summ]

In [9]: functions

Out[9]:

[<function _ main__ .delay(seconds, func, *args, **kwargs)>,
<function main_ .summ(a, b)>]

MpucBanBaHne GyHKUNA MEPEMEHHbIM:

In [10]: delay execution = delay

In [11]: delay execution
Out[11]: <function _main_ .delay(seconds, func, *args, **kwargs)>

In [12]: delay execution(5, summ, 1, 4)
Delay 5 seconds...
Out[12]: 5

ITone3Hbie BCTPOEHHbIE (PYHKIIUH

Pabora c arpudbyramMmu o0beKTa

OyHKuUMK hasattr, getattr, delattr, setattr.

hasattr:

class Test:
def init (self, name):
self.name = name

def methodl(self):

print("methodl")

In [7]: tl = Test("objectl")

In [8]: hasattr(tl, "name")
Out[8]: True

In [9]: hasattr(tl, "test")
Out[9]: False

In [10]: hasattr(tl, "methodl")
Out[10]: True

getattr
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In [11]: getattr(tl, "methodl")
Out[11]: <bound method Test.methodl of < main__ .Test object at 0xb5213ef8>>

In [12]: getattr(tl, "name")
Out[12]: 'objectl'

In [13]: getattr(tl, "test")

AttributeError Traceback (most recent call last)
<ipython-input-13-200257dcfffb> in <module>

----> 1 getattr(tl, "test")

AttributeError: 'Test' object has no attribute 'test’

In [14]: getattr(tl, "test", None)

In [15]: getattr(tl, "test", False)
Out[15]: False

setattr

In [16]: setattr(tl, "test", False)

In [17]: tl.test
Out[17]: False

delattr

In [19]: delattr(tl, "test")

In [20]: t1.test

AttributeError Traceback (most recent call last)
<ipython-input-20-8adld771f5eb> in <module>
----> 1 tl.test

AttributeError: 'Test' object has no attribute 'test'
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vars

class Test:
def init (self, name):
self.name = name

def methodl(self):
print("methodl")

In [22]: vars(Test)

Out[22]:

mappingproxy({' module ': ' main ',
' init ': <function _ main_ .Test. init (self, name)>,
'methodl': <function  main_.Test.methodl(self)>,
' dict ': <attribute ' dict ' of 'Test' objects>,
' weakref ': <attribute ' weakref ' of 'Test' objects>,
' doc_ ': None})

In [23]: t1 = Test("objectl")

In [24]: vars(tl)
Out[24]: {'name': 'objectl'}

isinstance, issubclass

In [39]: from collections.abc import Iterator, Iterable

In [40]: vlans = [1, 2, 3]

In [41]: isinstance(vlans, list)
Out[41]: True

In [42]: isinstance(vlans, Iterable)
Out[42]: True

In [43]: isinstance(vlans, Iterator)
Out[43]: False
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callable

def summ(a, b):
print(locals())
return a + b

In [36]: callable(summ)

Out[36]: True

In [37]: callable(Test)
Out[37]: True

In [38]: callable(tl)
Out[38]: False

dir

class Test:
def init (self, name):
self.name = name

def methodl(self):
print("methodl")

In [34]: dir(Test)

Out[34]:

[' class ',
' delattr_ ',
' dict ‘',

_dir__ ',

__format_ ',

g9,
' getattribute ‘',
oot 7,

' hash_ ',

__init ',

__init subclass ‘',
1 'Le |’

1 'L.till

__module ',
1 ne |’

(continues on next page)
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__reduce ',
__reduce ex_ ',

__repr__ -,
' setattr ',

__sizeof ',
' str ',

__subclasshook ‘',
' weakref ',
"'methodl"']

eval, exec

eval

In [29]: eval("10 + 5")

Out[29]: 15
exec
upper_func = """

def upper(string):
return string.upper()

In [31]: exec(upper_func)

In [32]: upper("test")
Out[32]: 'TEST'

locals, globals

globals

In [25]: globals()

Out[25]:
{' name_ ': ' main_ ',

' doc__ ': 'Automatically created module for IPython interactive environment',

' package ': None,

' loader_': None,

' spec_ ': None,

' builtin_': <module 'builtins' (built-in)>,

(continues on next page)
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" builtins ': <module 'builtins' (built-in)>,

locals

def summ(a, b):
print(locals())
return a + b

In [28]: summ(3, 4)
{'a': 3, 'b': 4}
Out[28]: 7

HOIIOJIHI/ITBJIBHBIG MaTepHaJIbl

* Introspection of Function Parameters
e inspect
* rich inspect

* Introspection in Python

6. DyHKUUM
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7. Closure

3ambikaHue (Closure)

3aMblkaHue (closure) — yHKUNSA, KOTOpash HaXoOUTCA BHYTPU APYron yHKUNM N CCblNIaeTcs Ha
rnepemeHHble 06bABNEHHbIE B Tesie BHELWHEN PYyHKUMK (cBo6oaHbIE NEPEMEHHbIE).

BHYTpeHHSs (hyHKUNA CO30aeTCS KaXKAbll pa3 BO BPeMs BbINOJIHEHMS BHelHen. Kaxkablii pa3 npu
Bbl30B€ BHELLUHEN MYHKLWUN MPOUCXOAUT CO3[aHMe HOBOIro 3K3eMnsipa BHYTPEeHHen yHKLUUK, C
HOBbLIMU CCbIIKAMW Ha NepeMeHHble BHELIHEN yHKLUN.

CCbIJIKM Ha NepeMeHHble BHeLIHeN (yHKUUN 0eACTBUTENIbHbI BHYTPYW BJIOXKEHHON (hyHKLMN A0 Tex
nop, rnoka paboTaeT BNIOXXEHHas (PYHKLUSA, Aa)ke eCsin BHELWHSS PYHKUUSA 3aKoH4YMna paboTy, u
nepemMeHHbIe BbIWIN U3 0671acTU BUAUMOCTM.

Mpumep 3aMblKaHUS:

def multiply(numl):
var = 10
def inner(num2):
return numl * num2
return inner

TyT 3aMblkaHueM ABaseTca PyHKLUMSA inner. PyHKLKWA inner ncnosib3yeT BHYTPU ceba nepeMeHHYo
numl - napameTp yHkumm multiply, noaTomy nepemeHHas numl 6yaeT 3anomMHeHa, a BOT nepe-
MEeHHas var He NCMoJIb3yeTca 1 3anoMmnHaTca He byaeT.

Ncnonb3oBaHMe co3gaHHON PYHKLUN BbIFNAOUT Tak:

CHavana genaeTcs BbI30B hyHKUMM multiply ¢ nepefnayenn ogHOro apryMmeHTa, 3Ha4eHne KoToporo
3anuweTcs B nepeMeHHyto numl:

In [2]: mult_by 9 = multiply(9)

MNepemMeHHas mult_by 9 ccbinaeTcs Ha BHYTPEHHIO (PYyHKLUUIO inner n Npu 3TOM BHYTPEHHAS (PyHK-
LMA NMOMHUT 3HavYeHne numl = 9 n noaToMy BCe 4Yncna bynyT yMHOXATLCA Ha 9:

In [3]: mult_by 9
Out[3]: <function main_ .multiply.<locals>.inner(num2)>

In [4]: mult by 9. closure
Out[4]: (<cell at 0xbObd5f2c: int object at 0x836bf60>,)

In [5]: mult_by 9. closure [0].cell contents
Out[5]: 9

In [8]: mult_by 9(10)

(continues on next page)
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Out[8]: 90

In [9]: mult_by 9(2)
Out[9]: 18

Ewe oguH npmnmMmep 3aMblKaHNA C HECKOJIbKUMIN cBoboaHbIMU nepeMeHHbIMN:

def funcl():

a=1
b = '"line'
c=1[1, 2, 3]

def func2():
return a, b, c

return func2
In [11]: call func = funcl()

In [12]: call func
Out[12]: <function main__ .funcl.<locals>.func2()>

In [13]: call_func. closure

Out[13]:

(<cell at 0xb12170bc: int object at 0x836beel>,
<cell at 0xb12172e4: str object at 0xb732d720>,
<cell at 0xb12177f4: list object at Oxb4ebd66c>)

In [14]: for item in call func. closure :
print(item, item.cell contents)

<cell at 0xb12170bc: int object at 0x836beeld> 1
<cell at 0xb12172e4: str object at 0xb732d720> line
<cell at Oxb12177f4: 1list object at 0xb4e6d66c> [1, 2, 3]

N3MeHeHHE CBOOOTHBIX MEPEMEHHBIX

Ons nony4vyeHns 3HadeHns cBoboaHON NepemMeHHOM AO0CTaTO4YHO 0bpaTUTbCSA K HEl, O4HAKO, NMpu
N3MEHEHUN 3HAYEHUI eCTb HloaHCbl. ECim nepemMeHHas ccbllaeTcs Ha U3MeHsAeMbll 06beKT, Ha-
npuMmep, CrnNCoK, N3MeHeHne CoOaepPXNMOro aenaeTcs cTaHaapTHbIM obpa3om 6e3 kakux-nnbo npo-
6nem. OgHako ecnn Heobxoammo, K npumepy, [o06aBUTb 1 K YAC/Y, Mbl NOJTYy4YMM OLINBKY:

def funcl():
a=1

(continues on next page)
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‘line’
(1, 2, 3]

func2():
c.append(4)
a a+ 1

return a,

return func2

In [32]: call func

In [33]: call func(

UnboundLocalError

br

C

funcl()

)

Traceback (most recent call last)

<ipython-input-33-9288e4e0f32f> in <module>

----> 1 call func()

<ipython-input-31-56414e2¢364b> in func2()

6 def func2():

7 c.append(4)
----> 8 a +=1

9 return a, b, c

10
UnboundLocalError: local variable 'a' referenced before assignment
In [34]: for item in call func. closure

print(item, item.cell contents)

<cell at Oxb12174c4: str object at 0xb732d720> line
<cell at Oxbl217af4: 1list object at 0xblle5dac> [1, 2, 3, 4]

Ecnn Heob6xoamMmMo NpucBonTbL CBOBOOHON NepeMeHHON apyroe 3HavyeHne, Heobxoanmo SBHO 06b-
ABUTb ee Kak nonlocal:

def funcl():

a=1

b = 'line'

c=1[1, 2, 3]

def func2():
nonlocal a

c.append(4)

a+=1

(continues on next page)
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return a, b, ¢
return func2

In [41]: call func = funcl()
In [42]: call func()
OQut[42]: (2, 'line', [1, 2, 3, 41)
In [43]: for item in call func. closure :

: print(item, item.cell contents)
<cell at Oxbllfc6bc: int object at 0x836bef0> 2
<cell at Oxbllfcdac: str object at 0xb732d720> line
<cell at Oxbl1lfc56¢: list object at 0xbll7fe2c> [1,

2, 3, 4]

Ncnonb3oBaHne nonlocal HyXKHO TOJIbKO €C/i HEOBXOAUMO MeHSITb CBOOOAHYI0 NMepeMeHHyto Co-
XPaHsis U3MEHEHHOE 3HaYeHne MeXxy Bbi30BaMy BHYTPEHHEN hyHKUMN. Ona o6bl4HOro nepenpu-

CBanBaHWNA 3Ha4YeHNA HUYEro Aesiatb HE HY>KHO.

Mpumep ncnonb3oBaHmMsa nonlocal ¢ NMOBTOPHBLIM BbI3OBOM BHYTPEHHEWN (hYHKLNN:

def countdown(n):
def step():
nonlocal n
r

n
n -=1
return r

return step

In [49]: do_step = countdown(10)

In [50]: do_step()

Out[50]: 10

In [51]: do_step()

Out[51]1: 9

In [52]: do_step()

Out[52]: 8

In [53]: do_step()

Out[53]: 7
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HpHMepLI HCIIO/IB30BAHHUSA 3aMbIKaHHA

Mpumep ¢ noaknovyeHnem SSH:

from netmiko import ConnectHandler

device params = {
'device type': 'cisco ios',
"ip': '192.168.100.1',
'username': 'cisco',
"password': 'cisco',
'secret': 'cisco'

def netmiko ssh(**params dict):
ssh = ConnectHandler(**params_dict)
ssh.enable()
def send _show command(command) :
return ssh.send_command (command)
netmiko ssh.send show command = send show command
return send show command

In [25]: rl = netmiko_ssh(**device params)

In [26]: r1('sh clock")
Out[26]: '*15:14:13.240 UTC Wed Oct 2 2019'

HOIIOJIHI/ITBJIBHBIG MaTepHaJIbl
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8. [lexopaTopsl

OekopaTtop B Python 3To dyHKUMA, KOTOpas WUCMOMb3yeTCa AN U3MeHeHUs (yHKuMK, MeToda
nnn Knacca. [lekopaTopbl UCMONb3yTCA Ons AobaBneHUss Kakoro-to yHKUMOHana K QyHKUN-
AM/KJ1accaMm.

MpumeyaHue: bosee NosiHoe onpenenieHne AeKopaTopa: AEeKOPaTop 3TO Bbi3biBaeMblli 06BLEKT,
KOTOPbIA UCMO/b3YEeTCHA AN U3MEHEHUA APYrUX Bbi3blBaeMbiX 06 bEKTOB.

[IekopaTophbl 0€3 apryMeHTOB

OekopaTtop B Python 3To dyHKUMA, KOTOpas WUCMONb3yeTCca AN U3MeHeHUs yHKuMK, MeToda
UNn Knacca. [lekopaTopbl MCNOMb3YIOTCA AN9 A06aBNeHNA KaKoro-To pyHKUMOHaNa K yHKLU-
AM/Knaccam.

CnHTakcuc OeKopaTopa -3TOo CUHTaKCNYeCcKnn Caxap, 3T OBa ornpepneneHms (pyHKLI,VII?I SKBUNBAJIEHT-
Hbl:

def f(...):
f = verbose(f)

@verbose
def f(...):

Hanpumep, oonycTumM, ecTb paa PyHKUNA K KOTOPbIM Hafo fobasuTtb print ¢ nHopmaumen o ToMm
KaKas (hYHKLMS BbI3bIBAETCSH:

def upper(string):
return string.upper()

def lower(string):
return string. lower()

def capitalize(string):
return string.capitalize()

Cambii 6a30BbI BapuaHT byaeT Bpy4yHYt0 [06aBMTb CTPOKY B KaXKA0N (hyHKLUN:

def upper(string):
print('Bei3biBa dyHKUMKW upper')
return string.upper()

(continues on next page)
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def lower(string):
print('Bei3biBa dyHkumio lower')
return string.lower()

def capitalize(string):
print('Bbi3biBa GyHKUMi0 capitalize')
return string.capitalize()

OnHako B 3TOM c/lydae ByneT o4eHb MHOMO NMOBTOPEHUN, @ raBHoOe, Npy HeobXooMMOCTU, Hanpu-
Mep, 3aMeHuTb print Ha logging v NPocTo U3MeHUTb coobLleHne NpuaeTCa peaakTMpoBaTb 60/b-
Loe KONNYeCTBO hYHKLMIA. BMECTO 3TOro MOXKHO CO34aTh 04HY YHKLMIO, KOTOpas nepen Bbi30BOM
NCcxXooHoOM hyHKLUMM BypeT BbiIBOOUTL cooblieHune:

def verbose(func):
def wrapper(*args, **kwargs):
print(f'Bei3biBaw dyHkumw {func. name }')
return func(*args, **kwargs)
return wrapper

DyHKUNSA verbose NpuHMMaeT Kak apryMeHT PyHKLUMIO, @ 3aTeM BO3BpaLlaeT BHYTPEHHIO MYHKLLIO
wrapper BHyTPWY KOTOPOW BbIBOAUTCA CcOOBLLEHMEe, a 3aTEM BbI3biBAETCA UCXOAHAA PyHKUMA. Ona
TOro 4tobbl hyHKLMSA verbose paboTasna Hago 3aMeHUTb (DYHKUMIO upper BHyTPEHHEN yHKumen
wrapper Takum obpasom:

In [10]: upper = verbose(upper)

Tenepb Npu Bbi30Be PYHKLUM UPPEr, BbI3bIBAETCSH BHYTPEHHSSA DYHKLUUSA Wrapper 1 nepej BbiI30BOM
CaMoW upper BbIBOAUTCS CcoobLLeHMe:

In [12]: upper(s)
BbibiBal dyHKUMIO upper
Out[12]: 'LINE'

K co>kaneHuto, B 3TOM CJly4ae HaAo nocne onpeneneHms Kaxxaon dyHkumm obaBnatb CTPOKY ANS
MoanduKaunm ee noBeneHuns:

def verbose(func):
def wrapper(*args, **kwargs):
print(f'Bei3biBaw ¢yHkumiwo {func. name }')
return func(*args, **kwargs)
return wrapper

def upper(string):
return string.upper()

(continues on next page)
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upper = verbose(upper)

def lower(string):
return string.lower()
lower = verbose(lower)

def capitalize(string):
return string.capitalize()
capitalize = verbose(capitalize)

TaK Kak Moka3aHHbIN BbiLe CMHTAaKCUC He o4eHb yaobeH, B Python ecTb apyron cuHTakcmc, KoTo-
pbI MO3BOASET CcAenaTb TO XKe caMoe 6onee KOMMNaKTHO:

def verbose(func):
def wrapper(*args, **kwargs):
print(f'Beoi3biBaw dyHkumio {func. name }')
return func(*args, **kwargs)
return wrapper

@verbose
def upper(string):
return string.upper()

@verbose
def lower(string):
return string.lower()

@verbose
def capitalize(string):
return string.capitalize()

Mpn NCMoJIb30BaHUM LEKOPATOPOB, MHMOPMALUA UCXOOHON (PYHKLUUM 3aMeHAeTCsl BHYTPEeHHeW
(yHKUMeEN oekopaTopa:

In [2]: lower
Out[2]: <function _ main__ .verbose.<locals>.wrapper(*args, **kwargs)>

In [4]: lower?

Signature: lower(*args, **kwargs)

Docstring: <no docstring>

File: ~/repos/experiments/netdev try/<ipython-input-1-32089045b87b>
Type: function

YT10b6bI NCrpaBnTb 3TO Heo6X0AMMO BOCMOJIb30BaTbCS OEKOpPaTOpOM wraps n3 Mmoayns functools:
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from functools import wraps

def verbose(func):
@wraps(func)
def wrapper(*args, **kwargs):
print(f'Boi3biBaw dyHkumio {func. name_ }')
return func(*args, **kwargs)
return wrapper

@verbose
def upper(string):
return string.upper()

@verbose
def lower(string):
return string.lower()

@verbose
def capitalize(string):
return string.capitalize()

In [7]: lower
Out[7]: <function _ main_ .lower(string)>

In [8]: lower?

Signature: lower(string)

Docstring: <no docstring>

File: ~/repos/experiments/netdev try/<ipython-input-6-13e6266cel6f>
Type: function

[lekopaTop wraps NepeHoCUT MHGOPMALIMIO UCXOAHON (PYHKLMMN Ha BHYTPEHHIOK 1 XOTS 3TO MOXKHO
chenaTb U BPY4YHyto, Nyylle NoJib30BaTbCs Wraps.

IIpuMmepsI J€eKOPaTOPOB

lekopaTop oTobparkaeT: MMA PYHKLUUMN 1 3HAYEHNE apryMEeHTOB:

def debugger with args(func):
@wraps (func)
def wrapper(*args, **kwargs):
print(f'Bei3biBaw ¢yHkumw {func. name } c args {args} v kwargs {kwargs}')
return func(*args, **kwargs)
return wrapper

(continues on next page)
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@debugger_with_args
def func(a, b, verbose=True):
return a, b, verbose

In [3]: func(l, 'a', verbose=False)
BoizbiBaw ¢yHkuuiw func c args (1, 'a') m kwargs {'verbose': False}
Out[3]: (1, 'a', False)

[lekopaTop npoBepsieT 4TO BCE apryMeHTbl (OYHKLUN - CTPOKMU:

def all args str(func):
@wraps (func)
def wrapper(*args):
if not all(isinstance(arg, str) for arg in args):
raise ValueError('Bce aprymeHTbl OO/XHbl ObITb CTpoKamu')
return func(*args)
return wrapper

@all_args_str

def to upper(*args):
result = [s.upper() for s in args]
return result

In [6]: to upper('a', 'b")
Out[6]: ['A', 'B']

In [7]: to_upper(l, 'b")

ValueError Traceback (most recent call last)
<ipython-input-7-bf0abae9f18c> in <module>

---->1 to_upper(1l, 'b")

<ipython-input-4-9ddfa715e195> in wrapper(*args)

3 def wrapper(*args):
4 if not all(isinstance(arg, str) for arg in args):
---->5 raise ValueError('Bce apryMeHTbl [OMXHbl ObiTb CTpOKamu')
6 return func(*args)
7 return wrapper

ValueError: Bce aprymeHTbl [OMXHb ObITb CTpOKamu
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pytest

@pytest.fixture(scope='module"')
def first router from devices yaml():
with open('devices.yaml') as f:
devices = yaml.safe load(f)
rl = devices[0]
return rl

click

@click.command()

@click.option("--username”, "-u", prompt=True)
@click.option("--password", "-p", prompt=True, hide_input=True, confirmation_prompt=True)
def cli(username, password):
pass
flask

@main.route('/")
def index():
pass

@main.route('/labs', methods=['GET', 'P0OST'])
def labs():
pass

@main.route('/stats')
def stats():
pass
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backoff

@backoff.on_exception(

backoff.expo, requests.exceptions.RequestException
)
def get url(url):

return requests.get(url)

dataclasses.dataclass

@dataclass
class IPAddress:
ip: str
mask: int

In [12]: ipl = IPAddress('10.1.1.1', 28)

In [13]: ipl
Out[13]: IPAddress(ip='10.1.1.1"', mask=28)

CTek nexopaTropoB

K yHKLUNN MOXXeT NPUMeHATbCSA HEeCKOJIbKO AeKOopaTopoB. [opAaaokK npuMeHeHUs OeKopaTopoB
OyneT 3aBMCETb OT TOr0 B KAKOM MOPALKE OHM 3anuncaHbl:

def stars(func):
@wraps (func)
def wrapper(*args, **kwargs):
print('*'*30)
return func(*args, **kwargs)
return wrapper

def lines(func):
@wraps (func)
def wrapper(*args, **kwargs):
print('-"'%*30)
return func(*args, **kwargs)
return wrapper

def equals(func):

(continues on next page)
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@wraps (func)
def wrapper(*args, **kwargs):
print('="'%*30)
return func(*args, **kwargs)
return wrapper

@stars

@lines

@equals

def func(a, b):
return a + b

In [23]: func(4,5)

sk 3k K ok ok ok oK K oK ok oK oK 3k K oK oK oK 3K K oK ok oK K K K ok ok ok kK

Out[23]: 9

In [24]: def func(a, b):
return a + b
: func = stars(lines(equals(func)))

In [30]: func(4,5)

Sk >k 5k 3k >k Sk >k 5k 3k >k ok 3k ok Sk sk ok Sk >k ok Sk Kk sk Kk kok ko ko

IHekKopaTopsl C apryMeHTaMu

NHoroa Heobxoanmo 4TObbI Yy OeKopaTopa Oblla BO3MOXXHOCTb NMPUHMMaTbL aprymMmeHTbl. B Takom
CJlyHae Hanao nobasnTb elle oauH YpoBEeHb BJIOXKEHHOCTWU 014 AeKOpaTopa.

Cambin 6230BbIi BapuaHT AeKopaTopa C aprymMeHTamMu, Kkorga yHKUMs He NOAMEHSAETCS U apry-
MEHTbI PYHKL MM He nepexBaTbiBaloTCA. TyT K YHKLUMM TONbKO [obaBnsaoTCs aTpubyThl, KOTOpPbIE
yKasaHbl Npu BbI30BE feKopaTopa:

def add mark(**kwargs):
def decorator(func):
for key, value in kwargs.items():
setattr(func, key, value)
return func
return decorator

(continues on next page)
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@add_mark(test=True, ordered=True)
def test function(a, b):
return a + b

In [73]: test function.ordered

Out[73]: True

In [74]: test function.test
Out[74]1: True

lMowaroso NpoucxogunT chegytoulee: CHavasla Bbi3blBaeTCAa (PyHKLUMA add_mark C COOTBETCTBYIO-

WM aprymeHTamMmmn

decorate = add_mark(test=True, ordered=True)

MosyyYeHHbI pe3ysibTaT byaeT AeKOPaTOPOM, KOTOPbLIV XKAET PYHKLUNIO KaK apryMeHT. To ecTb, TO

Xe CaMoe MOXHO caeJsiaThb B ABa LWara:

def add mark(**kwargs):
def decorator(func):
for key, value in kwargs.items():
setattr(func, key, value)
return func
return decorator

decorate = add _mark(test=True, ordered=True)
@decorate

def test function(a, b):
return a + b

In [73]: test function.ordered

Out[73]: True

In [74]: test function.test
Out[74]1: True

Kak Tosibko NoHagobunTcs 4To-TO AenaTb C aprymeHTaMm QyHKUUM nam gobaBuTb Y4TO-TO 4O MK
nocsie Bbi3oBa (hyHKUUKW, fobaBnseTcs elle oAuH ypoBeHb. Hanpumep, nepenenaeMm gekopatop
all_args_str Takum o06pa3om, 4Tobbl TMN AaHHbLIX MOXXHO BbISI0 NepefaBaTh Kak aprymeHT. [lekopa-

Top all_args_str:

8. lekopaTopbl
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def all args str(func):
@wraps (func)
def wrapper(*args):
if not all(isinstance(arg, str) for arg in args):
raise ValueError('Bce apryMeHTbl OOSXHbl ObITb CTpoKamu')
return func(*args)
return wrapper

[lobaBnisieM ellle OAUH YpOBeHb OJd fobaBneHns apryMeHTa:

def restrict args type(required type):
def decorator(func):
@wraps (func)
def wrapper(*args):
if not all(isinstance(arg, required type) for arg in args):
raise ValueError(f'Bce aprymeHTbl pomxHbl ObiTb {required type. name ")
return func(*args)
return wrapper
return decorator

Tenepb, Npu NpUMEHeHUN AeKopaTopa, HaAO0 YKasbiBaTb KAKOro TunNa LOJIKHbI 6bITb APryMeHTbI:

In [89]: @restrict_args_type(str)
: def to upper(*args):
result = [s.upper() for s in args]
return result

In [90]: to_upper('a', 2)

ValueError Traceback (most recent call last)
<ipython-input-90-b46c3ca7le5d> in <module>
---->1 to upper('a', 2)

<ipython-input-88-ealc777e0f6e> in wrapper(*args)

4 def wrapper(*args):

5 if not all(isinstance(arg, required type) for arg in args):
----> 6 raise ValueError(f'Bce aprymeHTbl pomxHbl 6biTb {required type.
—name__}')

7 return func(*args)

8 return wrapper

ValueError: Bce aprymeHTbl [OMXHbl BbITb Str

In [91]: to_upper(‘'a', 'a')
Out[91]: ['A", 'A']

(continues on next page)
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In [93]: @restrict_args_type(int)
: def to _bin(*args):
result = [bin(a) for a in args]
return result

In [94]: to_bin(1,2,3)
Out[94]1: ['0bl', 'OblO', 'Obll']

In [95]: to bin('a', 'b")

ValueError Traceback (most recent call last)
<ipython-input-95-e4007cc06928> in <module>

---->1 to bin('a', 'b")

<ipython-input-88-ealc777e0f6e> in wrapper(*args)

4 def wrapper(*args):

5 if not all(isinstance(arg, required type) for arg in args):
---->6 raise ValueError(f'Bce aprymeHTbl fonxHbl 6biTb {required type.
—name ")

7 return func(*args)

8 return wrapper

ValueError: Bce aprymeHTbl JOMXHb ObiTb int

Tak>xxe npu Heob6X0AMMOCTN MOXXHO cAeNnaTb roTOoBbIe OeKopaTopbl And onpeneneHHbIX TUMOB AaH-
HbIX:

In [96]: restrict args to str = restrict args type(str)

In [97]: restrict_args_to_int restrict_args_type(int)
In [98]: @restrict_args_to_str
: def to_upper(*args):
result = [s.upper() for s in args]
return result

In [99]: @restrict_args_to_int
: def to bin(*args):
result = [bin(a) for a in args]
return result
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B Flask nekopaTopbl NCNOb3YIOTCS A5 COMOCTAaB/EHNA PYHKLUS C CCbI/IKaMuX Ha calTe:

url function map = {}

def register(route):
def decorator(func):
url function map[route] = func
return func
return decorator

@register('/"')
def func(a,b):
return a+b

@register('/scripts')

def func2(a,b):
return a+b

In [3]: url _function_map

Out[3]: {'/': <function _ main__ .func>, '/scripts': <function _ main_ .func2>}

A Takxe gnsa orpaHmM4eHna gocCTtyna K onpegesnieHHbIM CCbiJTIKaM:

from functools import wraps

class User:
def init (self, username, permissions=None):
self.username = username
self.permissions = permissions

def has permission(self, permission):

return permission in self.permissions

natasha = User('nata', ['admin', ‘'user'])

oleg = User('oleg', ['user'l])

current_user = natasha

class AccessDenied(Exception):
pass

(continues on next page)
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def permission required(permission):
def decorator(func):
@wraps (func)
def decorated function(*args, **kwargs):
if not current user.has permission(permission):
raise AccessDenied('You shall not pass!')
return func(*args, **kwargs)
return decorated function
return decorator

@permission required('admin')
def secret func():
return 42

In [77]: secret func()
Out[77]: 42

In [78]: current user = oleg

In [79]: secret func()

AccessDenied Traceback (most recent call last)
<ipython-input-79-23f2f66c4b3b> in <module>()
----> 1 secret_func()

<ipython-input-75-240afbb2dcfe> in decorated function(*args, **kwargs)

4 def decorated function(*args, **kwargs):

5 if not current user.has permission(permission):
----> 6 raise AccessDenied('You shall not pass!')

7 return func(*args, **kwargs)

8 return decorated function

AccessDenied: You shall not pass!

MNHorpa B 3aBUCMMOCTW OT TUMa apryMmeHTa Hao Bbi3blBaTbCA pPa3Hble PYHKLUN:

from netmiko import ConnectHandler
import yaml
from pprint import pprint

def send show command(device, show command):
with ConnectHandler(**device) as ssh:

(continues on next page)
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def

def

if

~_name_ == " main_ ":

ssh.enable()
result = ssh.send command(show command)
return result

send config commands(device, config commands):
with ConnectHandler(**device) as ssh:
ssh.enable()
result = ssh.send config set(config commands)
return result

send commands (device list, config=None, show=None):
if show:

return send show command(device list, show)
elif config:

return send config commands(device list, config)

commands = [ 'logging 10.255.255.1",
'logging buffered 20010°',
'no logging console' ]
show_command = "sh ip int br"
with open('devices.yaml') as f:
dev_list = yaml.safe load(f)

send_commands (dev_1list, config=commands)
send_commands (dev_1list, show=show command)

B ctaHpapTHon 6ubnnoTeke ecTb MHTEpPECHbLIN fekopaTop singledispatch:

from netmiko import ConnectHandler

import yaml

from pprint import pprint

from functools import singledispatch

from collections.abc import Iterable, Sequence

@singledispatch

def

send_commands (command, device):
print('original func')

raise NotImplementedError('lonnepxvBaeTcs TONbKO CAWCOK WAM CTpoka')

@send_commands. register(str)

def

_(show command, device):
print('BbeinonHsaem show')

(continues on next page)
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with ConnectHandler(**device) as ssh:
ssh.enable()
result = ssh.send_command(show_command)
return result

@send_commands . register(Iterable)
def (config commands, device):
print('BbeinonHsaem config')
with ConnectHandler(**device) as ssh:
ssh.enable()
result = ssh.send config set(config commands)
return result
if name ==" main ":
commands = ['logging 10.255.255.1",
'logging buffered 20010°',
'no logging console' ]
show_command = "sh ip int br"

with open('devices.yaml') as f:
rl = yaml.safe load(f)[0]

print(send_commands(tuple(commands), rl))
print(send commands(show command, rl))

[IexopaTopbl B CTAaHTAPTHOH OHMOIHOTEKE

* classmethod

» staticmethod

* property

e contextlib: contextmanager

» dataclassess: dataclass
functools:

* cache

* Iru_cache

* total_ordering

* singledispatch

e wraps
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property

class IPAddress:
def init (self, address, mask):
self. address = address
self. mask = int(mask)

@property
def mask(self):
return self. mask

classmethod

class CiscoSSH(BaseSSH):
def init (self, ip, username, password, enable password,
disable paging=True):
super(). init (ip, username, password)
self. ssh.send('enable\n")
self. ssh.send(enable password + '\n')
if disable paging:
self. ssh.send('terminal length O\n")
time.sleep(1)
self._ssh.recv(self. MAX READ)
self. mgmt _ip = None

@classmethod
def default params(cls, ip):
params = {
"ip': ip,
'username': 'cisco',
'password': 'cisco',
'enable password': 'cisco'}

return cls(**params)

staticmethod

class CiscoSSH(BaseSSH):
def _ init (self, ip, username, password, enable password,
disable paging=True):
super(). init (ip, username, password)
self. ssh.send('enable\n")
self. ssh.send(enable password + '\n')
if disable paging:

(continues on next page)
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self. ssh.send('terminal length O\n")
time.sleep(1)
self._ssh.recv(self. MAX READ)
self. mgmt ip = None

@staticmethod

def

def

_parse_show(command, command output,
index file='index', templates='templates'):
attributes = {'Command': command,
'Vendor': 'cisco ios'}
cli table = clitable.CliTable(index file, templates)
cli_table.ParseCmd(command_output, attributes)
return [dict(zip(cli table.header, row)) for row in cli table]

send _show command(self, command, parse=True):
command_output = super().send_show command(command)
if not parse:

return command_output
return self. parse show(command, command output)

contextlib.contextmanager

from contextlib import contextmanager
from time import time, sleep

@contextmanager
def timecode():
start = time()
yield
execution time = time() - start
print(f"Bpemsa BeinonHeHusa: {execution_ time:.2f}")

In [9]:

with timecode():
sleep(3)

Bpems BbinonHeHus: 3.00

8. lekopaTopsl 131




Advanced Python g5 ceTeBbIX HHXKE€HEPOB

dataclasses.dataclass

@dataclass
class IPAddress:
ip: str
mask: int

In [12]: ipl = IPAddress('10.1.1.1"', 28)

In [13]: ipl
Out[13]: IPAddress(ip='10.1.1.1"', mask=28)

functools.cache

from functools import cache, lru_cache

@cache
def factorial(n):
print(f"{n=}")
return n * factorial(n-1) if n else 1

print(f"{factorial(4)=}")
print(f"{factorial(5)=}")
print(f"{factorial(6)=}")

6e3 cache

n=4

n=3

n=2

n=1

n=0
factorial(4)=24
n=5

n=4

n=3

n=2

n=1

n=0
factorial(5)=120
n=6

n=5

(continues on next page)
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n=4
n=3
n=2
n=1
n=0
factorial(6)=720

c cache:

n=4

n=3

n=2

n=1

n=0
factorial(4)=24
n=5
factorial(5)=120
n=6
factorial(6)=720

functools Iru_cache

from functools import lru cache

@lru_cache(maxsize=100)
def fib(n):
print(f"{n=}")
if n < 2:
return n
return fib(n-1) + fib(n-2)

print([fib(n) for n in range(10)])
print([fib(n) for n in range(16)])

(continues on next page)
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n=8

n=9

[6, 1, 1, 2, 3, 5, 8, 13, 21, 34]

n=10

n=11

n=12

n=13

n=14

n=15

(e, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144, 233, 377, 610]

@lru_cache(maxsize=1)
def send show command(host, username, password, secret, device type, show command):
with ConnectHandler(
host=host,
username=username,
password=password,
secret=secret,
device type=device type,
) as ssh:
ssh.enable()
print(f"Bei3biBaw koMaHpy {show_command}")
result = ssh.send command(show_command)
return result

functools.singledispatch

@singledispatch
def send commands(command, device):
print("singledispatch")
raise NotImplementedError("MognepkuBaeTcsa TONbKO CTpoka wnu iterable")

@send_commands.register(str)
def (command, device):
print("str")
with ConnectHandler(**device) as ssh:
ssh.enable()
result = ssh.send command(command)
return result

@send_commands . register(Iterable)
def (config commands, device):

(continues on next page)
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print("AprymenT iterable")
with ConnectHandler(**device) as ssh:
ssh.enable()
result = ssh.send config set(config commands)
return result

IHeKopaTop KJjlacca

Perucrpanus Kji1accoB

CLASS_MAPPER_BASE = {}

def register class(cls):
CLASS MAPPER BASE[cls.device type] = cls. name
return cls

@register_class
class CiscoSSH:

device type = 'cisco ios'
def init (self, ip, username, password):
pass

@register_class
class JuniperSSH:

device type = 'juniper'
def  init (self, ip, username, password):
pass

IexopaTtop moOaB/isieT MeTo pprint

from rich import print as rprint

def add pprint(cls):
def pprint(self, methods=False):
methods class attrs = vars(type(self))
methods = {
name: method
for name, method in methods class attrs.items()
if not name.startswith(" ") and callable(method)

(continues on next page)
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}

self attrs = vars(self)
rprint(self_attrs)
if methods:

rprint(methods)

cls.pprint = pprint

return cls

@add_pprint

class IPv4Address:
def init (self, ip):

self
self

.ip = ip
._int _ip = int(ip_address(ip))

def as_int(self):
return self. int ip

In [15]: ipl
In [16]: ipl
{'ip': '10.1
{
‘as_int':
"pprint':
}
In [17]: ipl
{'ip': 'l0.1
{
‘as_int':
"pprint':
}

= IPv4Address("10.1.1.1")

.pprint()
.1.1', ' int ip': 167837953}

<function IPv4Address.as_int at 0xb4235df0>,
<function add pprint.<locals>.pprint at 0xb4235388>
.pprint(methods=True)

.1.1', ' int ip': 167837953}

<function IPv4Address.as _int at 0xb4235df0>,
<function add pprint.<locals>.pprint at 0xb4235388>

IIpuMeHeHHE JeKopaTopa KO BCeM MeToaaM Kjiacca

def verbose(func):

@wraps (func)
def inner(*args, **kwargs):
print(f"BeizbiBaw {func. name }")

print("AprymenTo", args[l:], kwargs)
return func(*args, **kwargs)

return inner

(continues on next page)
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def verbose methods(cls):
methods = {
name: method
for name, method in vars(cls).items()
if not name.startswith(" ") and callable(method)
}
for name, method in methods.items():
setattr(cls, name, verbose(method))
return cls

Kiacc Kak mekopaTtop

dexopaTtop 6€3 aprymMeHTOB

class verbose:
def init (self, func):
print(f"0ekopauua ¢yHkumum {func. name ")
self.func = func

def call (self, *args, **kwargs):
print(f"Y ¢yHkuum {self.func. name Takue aprymeHTb")
print(f"{args=}")
print(f"{kwargs=}")
result = self.func(*args, **kwargs)
return result

@verbose
def upper(string):
return string.upper()

[IexopaTop Cc apryMeHTaMH

from functools import update wrapper

class verbose:
def init (self, message):
print("sbi308 verbose")
self.msg = message

(continues on next page)
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def call (self, func):
print(f"Jekopauuna ¢yHkuum {func. name }")
def inner(*args, **kwargs):
print(f"Y ¢yHkumm {func. name } Takue aprymeHTh")
print(f"{args=;")
print(f"{kwargs=}")
result = func(*args, **kwargs)

update wrapper(wrapper=inner, wrapped=func)
return inner

@verbose("hello")
def upper(string):
return string.upper()

HOIIOJIHI/ITEJILHLIG MaTepHaJIbl

Mprmepbl LeEKOPaTOPOB
e scrapli ChannelTimeout
* click
* backoff
» functools.lru_cache
» dataclasses.dataclass
Ccblnku
* [puMepbl N NAEN LEKOPATOPOB

* Primer on Python Decorators
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9. OcuHoBBI O0I1

OcHOoBBI O0I1

e Knacc (class) - anemeHT nporpamMmmsili, KOTOprVI ONMCbIBaeT KakKoM-TO TUN aHHbIX. Knacc onu-
cbiBaeT wabnoH ang co3gaHma o6bLEKTOB, Kak npaBunJio, yKa3blBaeT NepeMeHHble 3TOoro 06b-
eKTa n OencTeus, KOTOpPblE€ MOXHO BbIMOJIHATbL MPUMEHNMO K 06'beKTy.

* JK3eMnigap knacca (instance) - 06beKT, KOTOpPLIN ABNSETCA NpeacTaBuTeNeM Kiacca.

* MeToa (method) - dbyHKUMA, KOTOpas onpenesieHa BHYTPU KflacCa 1 ONMUCbIBAET Kakoe-To Aen-
CTBME, KOTOPOE NoALep>KMBAET Kiacc

* NepemeHHasn 3k3emnagapa (instance variable, a nHorga u instance attribute) - naHHble, KOTO-
pble OTHOCATCA K 06BbEeKTY

* NepemeHHasn knacca (class variable) - paHHbIE, KOTOPbLIE OTHOCATCSA K KJlaCCy U pa3faensaiTcs
BCEMW 3K3eMMaspaMm Knacca

e ATpunbyT 3k3emnngapa (instance attribute) - nepemeHHble 1 MeTOAbl, KOTOPbIE OTHOCATCS K
obbekTaM (3K3emnnsapam) CoO34aHHbIM Ha OCHOBaHUM Knacca. Y Ka)Kgoro obbekTa eCTb CBOS
Konus aTpubyToB.

Mpumep n3 peanbHOM XN3HK B cTuae OOIT:
* [poeKkT goma - 3TO Khacc
* KOHKpEeTHbIN A0M, KOTOPbI/ BblJ1 MOCTPOEH MO MPOEKTY - IK3EeMMNJISAp Kiacca

* Takne ocobeHHOCTM KaK LBET AOMa, KOJINYeCTBO OKOH - nepemMeHHblIe 3K3eMMnsAapa, To eCTb
KOHKPETHOro goMa

e JloM MO>XXHO npoaaTb, NepekpaCcnTb, OTPEMOHTNPOBATbL - 3TO MeTOoAbl

Hanpumep, npu paboTe c netmiko nepsoe, 4To HY>XXHO GbIIO CAeNaTh CO3A4aTb NMOAK/OYEHUE:

from netmiko import ConnectHandler

device = {
"device type": "cisco ios",
"host": "192.168.100.1",
"username": "cisco",
"password": "cisco",
"secret": "cisco",

ssh = ConnectHandler (**device)

MepemeHHas ssh - 3To 06beKT, KOTOprI7I npeacTaBndeT peaJjibHOE coegnHeEHME C O60py,EI,OBaHVIeM.
bnaronaps pyHKUMM type, MOXXHO BbIACHUTb 3K3EMIMJIAPOM KaKOro Kjiacca aBnseTcs 06beKkT ssh:
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In [3]: type(ssh)
Out[3]: netmiko.cisco.cisco ios.CiscoIosSSH

Y ssh ecTb CBOM MeTOAbl U MePEMEHHbIE, KOTOPbIE 3aBUCAT OT COCTOSHUSA TekyLlero obbekTa. Ha-
npumep, nepeMeHHas ak3eMmnaapa ssh.host 4oCTynHa y Ka)kAoro aksemnasapa kaacca netmiko.
cisco.cisco ios.CiscoIosSSH mn Bo3BpallaeT IP-agpec nnm nMma xocTa, B 3aBUCMMOCTU OT TOro
4YTO yKa3blBasloCb B crioBape device:

In [4]: ssh.host
Out[4]: '192.168.100.1"

MeTopg send_command BbINONHAET KOMaHAy Ha obopyanoBaHUN:

In [5]: ssh.send command("sh clock")
Out[5]: '*10:08:50.654 UTC Tue Feb 2 2021'

MeTon enable nepexoanT B pexxum enable n npu 3ToM 006bEKT SSh coxpaHsAeT COCTOSIHME: O0 U
nocsie nepexofa BUAHO pa3Hoe NpurialleHune:

In [6]: ssh.find prompt()
Out[6]: 'R1>'

In [7]: ssh.enable()
Out[7]: 'enable\r\nPassword: \r\nR1#'

In [8]: ssh.find prompt()
Out[8]: 'R1#'

B 3TOM npuMepe nokasaHbl BaXkHble acrnekTbl OOMM: 06beanHeHNe faHHbIX N [EACTBUSA Had OaHHbI-
MU, @ TaK>XXe COXPaHEHNE COCTOSIHUS.

[lo cux nop, Npu HanMcaHUM Koha, AaHHble U AeicTBuUs 6blM pa3aeneHsl. Yalle Bcero, 4enNcTBUS
oMnMuncaHbl B BUAe PyHKUWUIA, @ AaHHble NepenalnTcs Kak aprymeHTbl 3TUM yHKuuaMm. Mpu cosna-
HWUW KNlacca, AaHHble U 0encTBUs 06beAnHSTCA. KOHEYHO XKe, 3TN AaHHble U 0eNCTBUS CBSA3aHbI.
To ecTb, METOAAMU KlacCa CTAaHOBATCS Te OENCTBUSI, KOTOPblE XapaKTepHbl UMeHHO AN 06bekTa
TakKoro TuMa, a He Kakne-To NPOU3BOJIbHbIE AENCTBUS.

Hanpumep, B 3k3ennspe kjacca str, Bce MeTolbl 0OTHOCATCS K paboTe C 3ToW CTPOKOW:

In [10]: s = 'string'

In [11]: s.upper()
Out[11]: 'STRING'

In [12]: s.center(20, '=")
out[12]: ' string '
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Bbiwe, npu obpalleHnn K aTpubyTam sk3eMnasapa (NepeMeHHbIM 1 MeETOAAM) UCMOJIb3YETCS Takon
CuHTakcuc: objectname.attribute. 3Ta 3anuce s. lower () o3HavaeT: BbI3BaTb MeToA lower y 06b-
eKkTa s. ObpalleHne K MeTo4aM U NepeMeHHbIM BbIMOJIHAETCA OANHAKOBO, HO A9 BbI30Ba METOAa,
Hafo fnobaBuTb CKOOBKM N NMepenaTb BCe HEOOXOANMbIE apryMeHThI.

Bcé onncaHHoe HeO[HOKPATHO NCMOJ/1b30BaOCk B KHUTE, HO Ternepb Mbl pa3bepemcs ¢ choopMasibHON
TepMUHONOrnNen.

Co3maHue Kjiacca

MpumeyaHue: Ob6paTuTe BHMMaHWE, YTO TYT OCHOBbI MOSACHSTCS C Y4ETOM TOro, 4YTO y YMTa-
tolero HeT onbiTa paboTbl ¢ OOM. HekoTopble NpPUMepPblI HEe OYeHb MPaBUJIbHbI C TOYKU 3PEHUS
ngeonornm Python, Ho NomMoratT Nyylle NOHSATL Npoucxoasiiee. B KoHLe [alOTCA NOACHEHUS Kak
3TO NMpaBuWJbHEN AenaThb.

[nsa co3naHns KaccoB B MUTOHE UCMOJMb3yeTca kato4veBoe coBo class. CaMbii MPOCTOM Khacc,
KOTOpPbIA MOXXHO co34aThk B Python:

In [1]: class Switch:
pass

MpumeuyaHue: ViMeHa Knaccos: B Python npuHATO NmncaTbh MMeHa KiaccoB B popmaTe CamelCase.

Ona cozpaHna s3K3emnaapa Ksacca, Haao Bbi3BaTb KJacc:

In [2]: swl = Switch()

In [3]: print(swl)
< main__ .Switch object at 0xb44963ac>

Mcnonb3ys TOYEYHYIO HOTauuio, MOXXHO MoJlydaTb 3Ha4YeHNS NepeMeHHbIX 3K3eMnJsapa, co3fasaThb
HOBblE NepeMeHHble N MPUCBaBaTb HOBOE 3Ha4YeHNE CYLLECTBYHOLLNM:

In [5]: swl.hostname = 'swl'

In [6]: swl.model = 'Cisco 3850

B opyrom sk3emnnspe kiaacca Switch, nepeMeHHble MOryT 6bITb Apyrue:

In [7]: sw2 = Switch()

(continues on next page)
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(MpoposKeHue ¢ npeablaywen cCTpaHnLbl)

In [8]: sw2.hostname = 'sw2'

In [9]: sw2.model = 'Cisco 3750'

MocMoOTpeTh 3Ha4YeHne rnepeMeHHbIX dK3eMrJisipa MOXXHO UCMOJIb3YSA TY XKe TOYEeYHYIO HOTauuio:

In [10]: swl.model
Out[10]: 'Cisco 3850°

In [11]: sw2.model
Out[11]: 'Cisco 3750

Co3maHue MeTona

Mpexae 4eMm Mbl Ha4yHEM pa3bupaTbCsa C MeToAaMM Kjlacca, MOCMOTPUM NpuMep PYHKLUN, KOTO-
pas oXXmaaeT KaK apryMeHT 3K3eMnaap Kaacca Switch v BbiIBOANT MHOPMaLIMIO O HEM, UCNOJIb3YA
nepeMeHHble 3k3emniapa hostname n model:

In [1]: class Switch:
pass

In [2]: def info(sw obj):
: print('Hostname: \nModel: '.format(sw obj.hostname, sw obj.model))
In [3]: swl = Switch()
In [4]: swl.hostname = 'swl'
In [5]: swl.model = 'Cisco 3850
In [6]: info(swl)

Hostname: swl
Model: Cisco 3850

B dyHKkumm info mapameTp sw_obj oxunpaeT s3k3emnnap knacca Switch. Ckopee Bcero, B 3TOM npu-
Mepe HeT HMYero HOBOro, BeAb aHaJorn4yHbeIM 06pa3oM paHee Mbl MMCaNU PYHKLUN, KOTOPbIE 0XU-
[aloT CTPOKY, Kak apryMeHT, a 3aTeM BbI3blBalOT Kakue-To MeToAbl Y 3TON CTPOKMN.

ITOT NpMMep NOMOXET pa3obpaTbCsa ¢ MeToAOM info, KOTopbIn Mbl 4obaBuM B Knacc Switch.

Ons pobasneHns meTona, HeoH6Xo0AMMO Co34aTh (PYHKLMIO BHYTPU Kiacca:
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In [15]: class Switch:
def info(self):
print('Hostname: \nModel: ".format(self.hostname, self.model))

Ecnv npucMmoTpeThes, MeTog info BeIrNaauT TOYHO Tak e, Kak QyHKuMa info, TONbKO BMECTO uMe-
HW sw_obj, ncnonb3yetcsa self. No4yeMy TyT ncnonb3yeTcs cTpaHHoe nMs self, mbl pa3bepemcsa nos-
)K€, a NoKa NocMoTpuM Kak Bbi3BaTb MeTof info:

In [16]: swl = Switch()

In [17]: swl.hostname = 'swl'

In [18]: swl.model = 'Cisco 3850'
In [19]: swl.info()

Hostname: swl
Model: Cisco 3850

B npunmepe Bbille CHavYaNa co3haeTcs 3K3eMnasap kaacca Switch, 3atem B ak3emnnsap nobasnsatoT-
ca nepemeHHble hostname n model, u ToNbKO Mocsie 3Toro Bbi3biBaeTca MeTop info. MeTtop info
BbIBOAUT UHOPMaLMIO MPO KOMMYTaTOpP, UCMOJIb3ys 3HAYEHNS, KOTOPbIE XPaHATCA B MEepPeMEHHbIX
aK3eMmnaspa.

Bbi30B MeToa OT/IMYAETCA, OT Bbi30Ba (PYHKLWN: Mbl HE MepefaeM CCblJIKY Ha 3K3eMMsp Kiacca
Switch. Ham 3TO He Hy>XHO, MOTOMY 4YTO Mbl Bbl3biBAaEM METO[ Y CaMOro sk3emnnspa. Ewe ogunH
HEeMOHATHbLIN MOMEHT - 3a4eM XXe Mbl Torga nucanu self.

Bce peno B ToM, 4To Python npeobpa3yeT Takon BbI3OB:

In [39]: swl.info()
Hostname: swl
Model: Cisco 3850

BoT B Takomn:

In [38]: Switch.info(swl)
Hostname: swl
Model: Cisco 3850

Bo BTopoM ciiy4dae, B napameTpe self y)xe 6onblue cMbiCNa, OH AeACTBUTENbHO MPUHUMAET CCbIJIKY
Ha 3K3eMMAsp U Ha OCHOBAHWUWN 3TOr0 BbIBOAUT MHMOPMaLNIO.

C TOYKM 3peHns ncnosib3osBaHns 06bEKTOB, yaobHeN Bbi3biBaTb METOAbLI MCMOJb3YSA MEepPBbIN Bapu-
aHT CMHTaKCKCa, NO3TOMY, MPaKTUYECKN BCErga UMEHHO OH 1 UCMOMb3yeTCs.

MpumMeuyaHme: [pun BbI30BEe MeTOa 3K3eMrJigpa KJjlacca, CCbl/IKka Ha 3K3eMMnasap nepegaercs nep-
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BbIM apryMmeHToM. [1pn 3TOM, 3K3eMnisap nepefaeTcsa HESABHO, HO NapamMeTp Ha[4o yKa3bliBaTb ABHO.

Takoe npeobpa3oBaHue He ABNAETCS 0COBEHHOCTLIO MOL30BaTELCKMX K1acCoB 1 paboTaeT 1 ans
BCTPOEHHbIX TUMOB AAHHbIX aHaJIOrM4YHO. Hanpumep, CTaH4apTHbI crnocob Bei3oBa MeToaa append
B CMNCKe, BbIFISANT TakK:

In [4]: a = [1,2,3]

In [5]: a.append(5)

In [6]: a
OQut[6]: [1, 2, 3, 5]

lMpwn 3TOM, TO Xe camMoe MOXXHO caeflaTb U UCMOoJIb3yA BTOpOIﬁ BapuaHT, Bbl30Ba 4epe3 Kiacc:

In [7]: a = [1,2,3]

In [8]: list.append(a, 5)

In [9]: a
Out[9]: [1, 2, 3, 5]

ITapameTp self

MapameTp self yka3biBancs Bbille B ONpefesieHn MeToA0B, @ TakXe Mpu MCMoJib30BaHUM Mepe-
MEHHbIX 3K3eMrJspa B meTode. MNapameTp self 3To ccblika Ha KOHKPETHbIN 3K3eMMnisp Kiacca.
Mpu 3ToM, caMo nMs self He sBNsieTCA 0COBEHHbIM, a JIMLLb AOrOBOPEHHOCTLI0. BMecTo self Mo)kHO
NCNoNb30BaTb APYroe MMs, HO TaK AeslaTb He CTOuT.

MpuMep C NCNONb30BaHMEM APYroro uMeHu, BMecTo self:

In [15]: class Switch:
def info(sw object):
print(f'Hostname: {sw_object.hostname}/\nModel: {sw object.model}")

PaboTaTb BCce ByneT aHa/NOrMyHo:

In [16]: swl = Switch()

In [17]: swl.hostname = 'swl'

In [18]: swl.model = 'Cisco 3850

In [19]: swl.info()

(continues on next page)
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(MpoposKeHue ¢ npeablaywen cCTpaHnLbl)

Hostname: swl
Model: Cisco 3850

MpepynpexpeHue: X0TH TEXHUYECKU UCMONb30BaTh APYroe MM MOXKHO, BCeraa UCnosb3yn-
Te self.

Bo Bcex «0bbI4HbIX» MeTOoAax Kjacca nepBbIM NapaMmeTpoM Bcerga byneT self. Kpome Toro, cosga-
HMe NepeMeHHOoN 3K3eMnaspa BHYTPM KJacca Takxe BbinosiHAeTca Yepes self.

Mpumep knacca Switch ¢ HoBbIM MeToA0M generate_interfaces: meTof generate_interfaces nonxxeH
CreHepupoBaTb CMIUCOK C MHTepdencaMm Ha OCHOBaAHNM YKa3aHHOIr0 TuUMna u KonnyecTsa 1 co3faTh
nepeMeHHyo B dK3eMnasape Knacca. [1nsg Havana, BapnmaHT co34aHns 0bbIHHO NepeMeHHON BHYTpU
mMeTopna:

In [5]: class Switch:

def generate interfaces(self, intf_type, number_of intf):

- interfaces = [f"{intf_type}{number}" for number in range(l, number of
ointf + 1)1

B 3ToM cnyyvae, B 3k3eMnispax knacca He byneT nepeMeHHom interfaces:

In [6]: swl = Switch()

In [7]: swl.generate interfaces('Fa', 10)

AttributeError Traceback (most recent call last)
<ipython-input-8-e6b457e4e23e> in <module>()
----> 1 swl.interfaces

AttributeError: 'Switch' object has no attribute 'interfaces'

ITON NepeMeHHON HET, MOTOMY 4YTO OHa CyLWeCcTBYeT TOJIbKO BHYTpM MeToa, a 06,1aCcTb BUAMMOCTU
y MeTofa TaKas Xe, Kak Uy PyHKLUUK. [laxxe gpyrve metofbl O4HOIO 1 TOro XKe Kjacca, He BUAAT
nepemMeHHble B Apyrux MeTonax.

YT106bI CNMCOK C MHTepdencammn bbln AOCTYNEH Kak NepeMeHHas B 3K3eMnasapax, Hago NpucBoUTb
3Ha4veHue B self.interfaces:

In [9]: class Switch:
def info(self):
print(f"Hostname: {self.hostname/\nModel: {self.model}")

(continues on next page)
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(MpoposKeHue ¢ npeablaywen cCTpaHnLbl)

def generate interfaces(self, intf type, number of intf):

L interfaces = [f"{intf_type}{number}" for number in range(l, number of

—intf+1)]
self.interfaces = interfaces

Tenepb, nocne Bbi30Ba MeToda dgenerate interfaces, B 3K3eMnjspe CO3[aeTca nepeMeHHas
interfaces:

In [10]: swl = Switch()

In [11]: swl.generate interfaces('Fa‘', 10)

In [12]: swl.interfaces
Out[12]: ['Fal', 'Fa2', 'Fa3', 'Fa4', 'Fa5', 'Fa6', 'Fa7', 'Fa8', 'Fa9', 'Fal0']

MeTon __init__

Ons KoppekTHol paboTbl MeToda info, HeobxoAMMO 4YTOObLI y 3K3eMnspa 6blI NMepeMeHHble
hostname n model. Eciiv 3TUX NepeMeHHbIX HET, BO3SHUKHET olnbKa:

In [15]: class Switch:
def info(self):
print('Hostname: \nModel: ".format(self.hostname, self.model))

In [59]: sw2 = Switch()

In [60]: sw2.info()

AttributeError Traceback (most recent call last)
<ipython-input-60-5a006dd8aael> in <module>()

---->1 sw2.info()

<ipython-input-57-30b05739380d> in info(self)
1 class Switch:
2 def info(self):
----> 3 print('Hostname: \nModel: ‘. format(self.hostname, self.model))

AttributeError: 'Switch' object has no attribute 'hostname'’

lMpakTnyeckn Bcerga, Npu co3faHmm obbekTa, Yy HEero eCcTb Kakue-To HavyajibHble faHHble. Hanpwu-
Mep, 4TOObI CO3AaTb NMOAKJIIOYEHME K oGopyuosaHme Cc nomouwibto netmiko, Hago nepenaTtb napa-
MeTpbl NOoAKNIOYEHNA.
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B Python 3T HaYanbHble faHHble MPO 0ObEKT yKa3biBaloTcA B MeTode  init . Metop init
BbIMNOJIHAETCA Nocsie Toro Kak Python co3pan HoBbIM 3K3emnAasap v, Npu 3ToM, MeTody  init
nepenalTCsa apryMeHTbl C KOTOPbIMU Bbl1 CO38aH 3K3eMnnap:

In [32]: class Switch:
def init (self, hostname, model):
self.hostname = hostname
self.model = model

def info(self):
print(f'Hostname: {self.hostname}\nModel: {self.model}")

ObpaTuTe BHUMaHME Ha TO, 4TO Y Ka)KAO0ro 3K3eMnJsspa, KOTOpbI CO34aH U3 3TOro Knacca, éynoyrt
co3faHbl nepeMeHHble: self.model n self.hostname.

Tenepb, Npu co3aaHNM 3K3eMnasipa Knacca Switch, o6s3aTenbHO Hafo ykasaTb hostname 1 model:

In [33]: swl = Switch('swl', 'Cisco 3850")

W, cooTBeTCcTBEHHO, MeToA info oTpabaTkiBaeT 6e3 ownboK:

In [36]: swl.info()
Hostname: swl
Model: Cisco 3850

MpumeyaHue: Meton init  wmHorga HasblBalOT KOHCTPYKTOPOM Kiacca, XOTS TEXHUYECKN B
Python cHavana BbiNoNHAETCA MeToA,  new  ,a3aTteM  init . B 6bonblwmHCTBE cniydYaes, MeTOA
__New__ 1CMoJib30BaTb HE HYXHO.

Ba)kHOI 0ocobeHHOCTbIO MeToda  init  ABAsSeTCS TO, YTO OH He AOJHKEH HMYEero BO3BpaLLaTh.
Python creHepupyeT UCK/lo4YeHNe, eciv NoNbITaTbCsA 3TO CAeNaThb.

IIpuMmep Kj1acca

Mpumep KNacca, KOTOPbIA ONUCbIBAET CEThb:

class Network:
def init (self, network):
self.network = network
self.hosts = tuple(str(ip) for ip in ipaddress.ip network(network) .hosts())
self.allocated = []

def allocate(self, ip):

(continues on next page)
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(MpoposKeHue ¢ npeablaywen cCTpaHnLbl)

if ip in self.hosts:
if ip not in self.allocated:
self.allocated.append(ip)
else:
raise ValueError(f"IP-agpec {ip} yxe Haxogutcsa B allocated")
else:
raise ValueError(f"IP-agpec {ip} He BxoguT B ceTb {self.network}")

Micnonb3oBaHMe KJlacca:

In [2]: netl = Network("10.1.1.0/29")

In [3]: netl.allocate("10.1.1.1")

In [4]: netl.allocate("10.1.1.2")

In [5]: netl.allocated
Qut([5]: ['10.1.1.1", '10.1.1.2']

In [6]: netl.allocate("10.1.1.100")

ValueError Traceback (most recent call last)
<ipython-input-6-9a4157e02c78> in <module>
----> 1 netl.allocate("10.1.1.100")

<ipython-input-1-c5255d37a7fd> in allocate(self, ip)

12 raise ValueError(f"IP-agpec {ip} yxe Haxogutcsa B allocated")
13 else:

---> 14 raise ValueError(f"IP-agpec {ip} He BxoouT B ceTb {self.network}")
15

ValueError: IP-appec 10.1.1.100 He BxoguT B ceTb 10.1.1.0/29

0O0/71acTh BHOIHNMOCTH

Y Ka)kgoro Metofa B Kjlacce CBOS JIoKasibHas 061acTb BUAMMOCTU. ITO 3HAYUT, YTO OAMH METo[
KJjlacca He BUAUT MepeMeHHble Apyroro Metofa knacca. Ons Toro 4Tobbl nepemMeHHble 6bi1n fo-
CTYMHbI, HaZl0 NPUCBaNBaTb NX 3K3eMnapy Yepes self.name. Mo cyTn MeToA - 3TO PYHKLUS NpU-
Bsi3aHHasA K 06beKTy. [103TOMY BCe HI0aHCbl, KOTOPbIE KacatoTcs (DYHKLNIN, OTHOCATCS U K MeToAaM.

MepeMeHHble 3K3eMmnsapa AOCTYMHbl B APYroM MeToAe, MOTOMY YTO KaXKAOMy MeTody MnepBbiM
aprymMeHTOM nepefaeTcsi caM 3k3ennsp. B npumepe Huxe, B mMeTode  init  nepemeHHble
hostname 1 model nprcBanBatoTCa 3K3eMMAsIpy, a 3aTeM B info NCNONbL3YIOTCS, 3@ CHET TOro, YTO
3K3eMMnIAp nepenaeTca NepBbIM apryMeHTOM:
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class Switch:
def init (self, hostname, model):
self.hostname = hostname
self.model = model

def info(self):
print('Hostname: \nModel: '.format(self.hostname, self.model))

IlepeMmennsie Kiacca

MoOMNMO NepeMeHHbIX 3K3eMMJIapa, CYLLECTBYIOT Tak)Xe nepemMeHHble Kaacca. OHM co3aaloTcs, npu
yKa3aHuu NepeMeHHbIX BHYTPW CaMoro Kjacca, He MeToAa:

class Network:
all allocated ip

[1

def init (self, network):
self.network = network
self.hosts = tuple(
str(ip) for ip in ipaddress.ip network(network).hosts()
)
self.allocated = []

def allocate(self, ip):
if ip in self.hosts:
if ip not in self.allocated:
self.allocated.append(ip)
type(self).all allocated ip.append(ip)
else:
raise ValueError(f"IP-agpec {ip} yxe HaxoguTtca B allocated")
else:
raise ValueError(f"IP-agpec {ip} He BxoguT B ceTb {self.network}")

K nepeMeHHbIM KJlacca MOXXHO obpallaTbCs No-pa3HOMY:
* self.all allocated ip
* Network.all allocated ip
* type(self).all allocated ip

BapuaHT self.all allocated ip no3BonseT o6paTUTbCHA K 3HAaYEHUIO MEPEMEHHON Kaacca uan
[006aBUTb 3/1IEMEHT, eC/in NepeMeHHas Kiacca U3MeHAaeMbli TUMN AaHHbIX. MMHYC 3TOro BapuaHTa B
TOM, 4TO ecnn B meTofe HanucaTb self.all allocated ip = ..., BMecTo nsamMeHeHus nepemeH-
HOWM Knacca, byneT co3gaHa nepemMeHHas 3K3eMnaspa.

BapuaHT Network.all allocated ip 6yneTt paboTaTb KOPPEKTHO, HO HEBO/bLLLON MUHYC 3TOro
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BapuvaHTa B TOM, YTO MMs Knacca NponmncaHo BpyyYHyto. BMeCcTo Hero Mo)XKHO UCMOJib30BaTb TPETUIA
BapumaHT type(self).all allocated ip, Tak Kak type(self) Bo3BpawiaeT Knacc.

Tenepb y KNnacca ecTb nepemeHHas all_allocated_ip B koTopyto 3anuceiBatoTcs BCe IP-agpeca, Ko-
Topble BblAesIeHbl B CETSAX:

In [3]: netl = Network("10.1.1.0/29")
In [4]: netl.allocate("10.1.1.1")

netl.allocate("10.1.1.2")
netl.allocate("10.1.1.3")

In [5]: netl.allocated
Qut[5]: ['10.1.1.1"', '10.1.1.2', '10.1.1.3']
In [6]: net2 = Network("10.2.2.0/29")
In [7]: net2.allocate("10.2.2.1")
: net2.allocate("10.2.2.2")
In [9]: net2.allocated

Out[9]: ['10.2.2.1", '10.2.2.2"']

In [10]: Network.all allocated ip
Qut[10]: ['10.1.1.1', 'l0.1.1.2', '10.1.1.3", '10.2.2.1', '10.2.2.2']

I'IepeMeHHaﬂ OOCTYlMNHa He TOJIbKO 4epes3 KJlaCc, HO 1N Hepe3 3K3eMNnnsapbl:

In [40]: Network.all allocated ip
Qut[40]: ['10.1.1.1', 'l0.1.1.2', '10.1.1.3", '10.2.2.1', '10.2.2.2']

In [41]: netl.all allocated ip
Out[41]: ['106.1.1.1', '10.1.1.2', '10.1.1.3', '10.2.2.1', '10.2.2.2']

In [42]: net2.all _allocated ip
OQut[42]: ['10.1.1.1', '10.1.1.2', '10.1.1.3", '10.2.2.1', '10.2.2.2']
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10. CnemuaabHBIE MEeTOIbI

CneunanbHble MmeToabl B Python - 3To MeToObl, KOTOpPblE OTBEYAIOT 3a «CTaHAAaPTHbIE» BO3MOXKHO-
CTN 06BEKTOB 1 BbI3bIBAOTCSH aBTOMATUYECKM NPU UCMOJIb30BaHW 3TUX BO3MOXXHOCTEN. Hanpumep,
BblpaXkeHue a + b, raoe a u b 3To 4yncna, npeobpasyerca B Takom Bbi3oBa. add  (b), ToecTsb, cne-
uManbHbll MeTon __add__ oTBedvaeT 3a onepauuio CnoXeHus. Bce cneumanbHble MeTOAbI HA4YMHa-
IOTCA M 3aKaHYMBAOTCS ABOMHBLIM NOAYEPKNBAHWEM, MO3TOMY Ha @aHIMJIMNCKOM UX YacTOo Ha3blBaloT
dunder meToabl, COKpaw,eHHO oT «double underscore».

MpuMmeuyanme: CneynasibHble MeTOObl HaCTO Ha3bIBAOT BoJILLEBHbIMY (magic) MeTongaMun.

CneumnanbHble METOAbl OTBEYAIOT 3@ TakMe BO3MOXXHOCTU Kak paboTa B MeHed)Kepax KOHTEKCTa,
co3flaHNe UTEPATOPOB M UTEPMpPYEMbIX 06BEKTOB, ONepaLumn CIAOXKEHMWS, YMHOXEHUS N Opyrue.
[o6aBnssa cneumasnbHble MeTOlbl B 06BEKTLI, KOTOPbIE CO3A4aHbl MOJIb30BaTeNIEM, Mbl AeslaeM UX
MOXO0XMMWN Ha BCTPOEHHbIE 06 bEKTHI.

IToguepkuBaHue B HUMEeHaXx

B Python nogyepknBaHme B Ha4aJslie UK B KOHLLE MUMEHW YKa3bIBaeT Ha CreunasbHblie MMeHa. Yaule
BCEro 3TO BCEro JiNlb OOr0BOPEHHOCTb, HO MHOrAa 3TO OEACTBUTENbHO BAUAET Ha rnoBeaeHue
obbekTa.

Ognao IIOOJYEepPpKHUBaHHE IIepea nMeHeM

OnHo noayYepkmnBaHue rnepen UMeHemM MeTofa YKasblBaeT, YTO MeTo[ ABNISeTCA BHYTPEHHEN 0COo-
6EHHOCTbIO peannsaunm 1 ero He CTOUT UCMOJIb30BaTb HANPSMYHO.

Hanpumep, knacc CiscoSSH ncnonb3yeT paramiko ons nogkaoyeHust K 06opynoBaHuio:

import time
import paramiko

class CiscoSSH:
def init (self, ip, username, password, enable, disable paging=True):
self.client = paramiko.SSHClient()
self.client.set _missing host_key policy(paramiko.AutoAddPolicy())
self.client.connect(
hostname=ip,
username=username,
password=password,
look for_keys=False,

(continues on next page)
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(MpoposKeHue ¢ npeablaywen cCTpaHnLbl)

allow_agent=False)

self.ssh = self.client.invoke shell()

self.ssh.send('enable\n"')

self.ssh.send(enable + '\n')

if disable paging:
self.ssh.send('terminal length 0\n")

time.sleep(1l)

self.ssh.recv(1000)

def send show command(self, command):
self.ssh.send(command + ‘\n')
time.sleep(2)
result = self.ssh.recv(5000).decode('ascii'")
return result

Mocne co3paHua 3K3eMnaapa Kjacca, 4OCTyNeH He TosIbKo MeTog send_show_command, HO 1 aT-
pnbyThl client n ssh (3 cTpoka 3To noackasku no tab B ipython):

In [2]: r1 = CiscoSSH('192.168.100.1', 'cisco', 'cisco', 'cisco')

In [3]: rl.
client
send_show_command ()
ssh

Ecnum xe HeobxoamMo yKasaTb, 4TO client n ssh sBnaTCA BHyTpeHHUMM aTpubyTamun, KoTopble
HY>XHbl 4J15 paboTkl Knacca, HO He NpeAHasHavYeHbl 418 NoNb30BaTeNdA, HaA0 NOCTaBUTh HUXKHee
rnogyepkrBaHune nepen UMeHem:

class CiscoSSH:
def init (self, ip, username, password, enable, disable paging=True):
self. client = paramiko.SSHClient()
self. client.set missing host key policy(paramiko.AutoAddPolicy())

self. client.connect(
hostname=ip,
username=username,
password=password,
look for_ keys=False,
allow agent=False)

self. ssh = self. client.invoke shell()
self. ssh.send('enable\n'")

self. ssh.send(enable + '\n')

if disable paging:

(continues on next page)
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(MpoposKeHue ¢ npeablaywen cCTpaHnLbl)

self. ssh.send('terminal length 0\n')
time.sleep(1)
self. ssh.recv(1000)

def send show command(self, command):
self. ssh.send(command + '\n')
time.sleep(2)
result = self. ssh.recv(5000).decode('ascii')
return result

MpuMeuyaHme: YacTo Takme MeTonbl U anVI6yTbI Ha3blBalOTCA NPUBAaTHbIMU, HO 3TO HE 3HAYUT,
4YTO MeTOodbl N NepeMeHHble HEAOCTYIMNHbI MOJIb30BaATEJIIO.

[IBa mogYepKHUBaHHUsI Ieped HMeHeM

[lBa NofyYepKnBaHmns nepes MMeHeM MeToa NCMoJib3YyTCS He MPOCTO Kak JOrOBOPEHHOCTb. Takne
UMeHa TpaHChOopMUpPYIOTCS B popMaT «MMs Knacca + MMs MeTofa». JTO MO3BOJISIeT Co34aBaTb
YHMKabHble MeToAbl U aTPUOYTbl KJIACCOB.

Takoe npeobpa3oBaHune BbIMOJIHAETCA TOJIbKO B TOM CJ/ly4ae, eC/in B KOHLE MeHee ABYX MoAYepKU-
BaHUM UM HET NOAYEPKNBAHMNN.

In [14]: class Switch(object):
__quantity = 0

def configure(self):
pass

In [15]: dir(Switch)
Out[15]:
[' Switch configure',

_Switch quantity', ...]

XoTa meToAbl co3paBannck 6e3 npuctaBkm Switch, oHa 6bina nobasneHa.

Ecnn co3paTte nogknacc, To meton _ configure He nepenuweT MeTOon4 POAUTEsNIbLCKOrO KJacca
Switch:

In [16]: class CiscoSwitch(Switch):

__quantity = 0
def configure(self):
pass

(continues on next page)
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(MpoposKeHue ¢ npeablaywen cCTpaHnLbl)

In [17]: dir(CiscoSwitch)

Out[17]:
[' CiscoSwitch configure', ' CiscoSwitch quantity', ' Switch configure', ' Switch
—quantity', ...]

OBa IIOOYEPKHUBAHHUSA IIepea u IMoCjie HMEHH

Takum obpa3omM obo3HavalOTCA creymalibHble MepeMeHHbIe U MeTOAbI.
Hanpumep, B Moayne Python ecTb Takmne cneumnanbHble NepeMeHHbIE:

* hame_ -3Ta nepemMeHHad paBHa CTpPOKe 7main7, KOorga CKpuUnT 3anyCckKaeTcda Hanpamylto,
1N paBHa MUMeHWN MOoAyNnA, KOorga NMMNopTupyeTcs

» file - 3Ta mepemMeHHas paBHa WMEHW CKpWUMTa, KOTOPbIN Bbla 3anyweH HanpsaMyto, n
paBHa NOJHOMY MyTU K MOAYJIO, KOFrAa OH MMMNOPTUPYyeTCH

MepemeHHas ~_hame__ 4Yalle BCero ncrnoJsjibsyeTcs, 4YTOObI YKa3aTb, 4TO ornpeaesieHHasd 4aCTb KOOa
OOJ1DKHa BbIMNOJIHATLCA, TOJIbKO KOIrAa MOAYJIb BbIMNOJIHAETCA HanpaMYyto:

def multiply(a, b):
return a * b

if npame == "' main_ ':
print(multiply(3, 5))

A nepemeHHas _file MoxkeT 6bITb NoJie3Ha B oNpeAeeHnn TeKYLLEro nyTu K hansy ckpunTa:

import os

print(' file ', file )
print(os.path.abspath( file ))

BoiBog byneT Takum:

file example2.py
/home/vagrant/repos/tests/example2.py

Kpome Toro, Takum obpa3om B Python o6o3Ha4valoTCa cneumnanbHble MeTodbl. 3T MeTObl Bbi3blBa-

I0TCA NMPU UCMOJSIb30BaHUK MYHKLUIA 1 onepaTopos Python n no3sonsaoT peannsosaTb onpenesneH-
HbIN (OYHKLMOHA.

Kak npaBuio, Takne MeToAbl HE HY>XKHO BbI3blBaTb HanpsaMyto. Ho, Hanpumep, Npu co3gaHum CBO-
€ro Ksiacca MoOXXeT NoHafobuTbCs onncaTb Takon MeTof, 4Tobbl 06beKT Nogaep)XMBaa Kakme-To
onepauwnu B Python.
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Hanpumep, ana Toro, 4Tobbl MOXHO 6b1J10 NOAYYMTb AANHY OObeKTa, OH AOJIKEH MoALepXMBaTb
meton len .

MeTtoasl _str_, _repr__

CrneuwnasnbHble MeToAbl __str__ 1 __repr__ OTBEYalOT 3a CTPOKOBOE MpeacTaBfieHns obbekTa. Mpu
5TOM MCMOJIb3YOTCSA OHU B Pa3HbIX MECTax.

PaccmoTpum npumep Knacca IPAddress, KoTopbih oTBeYaeT 3a npeacTtasseHne IPv4 appeca:

In [1]: class IPAddress:
: def init (self, ip):
self.ip = ip

Mocne co3faHus 3K3eMMIsSPoB KJIacca, Y HUX eCTb CTPOKOBOE MpencTaB/eHne no yMoa4aHuio, Ko-
TOPOE BbIrNMAANT TakK (3TOT »e BbiBOZ 0To6parkaeTcsl NpuU UCMONb30BaHUK print):

In [2]: ipl

IPAddress('10.1.1.1")

In [3]: ip2 IPAddress('10.2.2.2")

In [4]: str(ipl)
Out[4]: '<_ main_ .IPAddress object at Oxb4ede76c>'

In [5]: str(ip2)
Out[5]: '< main_ .IPAddress object at Oxblbd376c>"

K coxxaneHuto, 3To NpeacTaBieHne He o4eHb MHPOPMaTUBHO. U 6bis1o 6bl Nyywe, ecnm 6ol 0TO6-
pa)kaslacb MH(OPMaLMs O TOM, KaKO MMEHHO aApec NpeacTaBaseT 3TOT 3k3emnasap. 3a oTobpa-
YKeHWe UHGopMaumm nNpu NpuMeHeHNn yHKLUMN str, oTBeYaeT cheumnaNbHblA MeTohd _ str - Kak
apryMeHT MeTo[ 0)XMOAET TO/IbKO 3K3eMMNSAP U OOJ/IKEH BO3BpaLLaTh CTPOKY

In [6]: class IPAddress:
: def init (self, ip):
self.ip = ip

def str (self):
return f"IPAddress: {self.ip}"

In [7]: ipl = IPAddress('10.1.1.1")

In [8]: ip2

IPAddress('10.2.2.2")

In [9]: str(ipl)

(continues on next page)
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(MpoposKeHue ¢ npeablaywen cCTpaHnLbl)

Out[9]: 'IPAddress: 10.1.1.1°'

In [10]: str(ip2)
Out[10]: 'IPAddress: 10.2.2.2'

BTopoe cTpokoBOoe npeacTaB/ieHME, KOTOpoe ncnosb3lyeTtcsa B ob6bekTax Python, oTtobpaxkaeTcsa
rMpwv NCNOb30BaHMN PYHKLMN repr, a Takxe npu gobasneHnmn o6bLEKTOB B KOHTENHEPbLI TUMa Cnunc-
KOB:

In [11]: ip addresses = [ipl, ip2]

In [12]: ip_addresses
Out[12]: [<_ main__ .IPAddress at Oxb4e40c8c>, < main_.IPAddress at Oxblbc46ac>]

In [13]: repr(ipl)
Out[13]: '< main_ .IPAddress object at Oxb4e40c8c>'

3a 370 oTobpakeHne oTBEYaeT METOL _ repr__, OH TOXKEe AOJIKEH BO3BpaLLaTb CTPOKY, HO NpW 3TOM
NMPUHATO, 4Tobbl MeToa BO3BpaLLasl CTPOKY, CKOMMPOBAB KOTOPYI, MOXXHO MOJIyYUTb 3K3EeMMNIsp
Kiacca:

In [14]: class IPAddress:
: def init (self, ip):
self.ip = ip

def str (self):
return f"IPAddress: {self.ip

def  repr_ (self):
return f"IPAddress('{self.ip}')"

In [15]: ipl

IPAddress('10.1.1.1")

In [16]: ip2 IPAddress('10.2.2.2")
In [17]: ip_addresses = [ipl, ip2]

In [18]: ip_addresses
Out[18]: [IPAddress('10.1.1.1"'), IPAddress('10.2.2.2")]

In [19]: repr(ipl)
Out[19]: "IPAddress('10.1.1.1")"

10. CneumanbHble MeTOAbI 157




Advanced Python g5 ceTeBbIX HHXKE€HEPOB

IToamepzkka apudmMeTHIECKHX OIIepPaTOpPoOB

3a nogaepXxkKy apupmMeTmnyeckmnx Ol'lepaLl,I/II7| TaK)XXe 0TBeYaloT cneunasjibHble MeTOoAbl, HanpunMmep,
3a onepauunto CNoXXeHna oTee4HaeT MeTo _add_

__add__ (self, other)

[o6aBuM K knaccy IPAddress nogaep)xKy CyMMMUPOBaHUSA C YACAAMU, HO YTOObI HE YCIIOXKHATL pe-
anu3aumio MeToha, BOCMoJib3yeMCSi BO3MOXXHOCTSAMM Moay s ipaddress

In [1]: import ipaddress
In [2]: ipaddressl = ipaddress.ip address('10.1.1.1")

In [3]: int(ipaddressl)
Out[3]: 167837953

In [4]: ipaddress.ip address(167837953)
Out[4]: IPv4Address('10.1.1.1")

Knacc IPAddress ¢ meTogom __add__

In [5]: class IPAddress:
: def init (self, ip):
self.ip = ip

def str_(self):

return f"IPAddress: {self.ip}"
def  repr_ (self):

return f"IPAddress('{self.ip}"')"

def add (self, other):
ip_int = int(ipaddress.ip _address(self.ip))
sum_ip str = str(ipaddress.ip address(ip _int + other))
return IPAddress(sum_ip str)

MNepemeHHas ip_int ccblnaeTca Ha 3Ha4YeHMe WNCXOOHOro agpeca B pecATUYHOM dopmaTe. a
sum_ip_str 3To cTpoka c IP-agpecom nosiydeHHbIM B pe3yJsibTaTe CNoXeHUs AByX Yncen. Kak npa-
BUJI0, XeslaTesibHO 4TOobbl onepaumns CyMMMPOBaHWS BO3Bpalllajia 3K3eMMsp TOro XKe Kjacca, no-
3TOMY B MOC/eHEN CTPOKE METOAa CO3[aeTcs aK3eMnaap knacca IPAddress n emy kak apryMmeHT
nepenaeTcs CTPoOKa C UTOrOBbIM afpeCcoM.

Tenepb 3k3emMnasapbl knacca IPAddress Ao/mKHbI NOAAEPXKMBATb ONepaunio CJI0XKEHNS C Yncaom. B
pe3sysbTaTe Mbl MoJly4aeM HOBbIN 3K3eMnasap Kaacca IPAddress.
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In [6]: ipl = IPAddress('10.1.1.1")

In [7]: ipl + 5
Out[7]: IPAddress('10.1.1.6")

TakK Kak BHyTpu MeToa UCnosiblyeTcsa Moaysb ipaddress, a oH noaaep>xmBaeT co3gaHue IP-agpeca
TOJIbKO U3 OECATUYHOro YMCsa, Hafo OrpaHNyYnUTbL MeToh Ha paboTy TONIbKO C JaHHbIMUK Tuna int.
Ecnu xe BTOpow 31eMeHT 6b1s1 06 beKTOM APYroro Tuna, Hafo CreHeprMpoBaTh UCKOYeHune, Mckto-
YyeHune n cooblieHne 06 ownbke BO3bMEM U3 aHalorMyHom ownbku pyHkumm ipaddress.ip_address:

In [8]: al = ipaddress.ip address('10.1.1.1")

In [9]: al + 4
Out[9]: IPv4Address('10.1.1.5")

In [10]: al + 4.0

TypeError Traceback (most recent call last)
<ipython-input-10-a@a045adedc5> in <module>
---->1al + 4.0

TypeError: unsupported operand type(s) for +: 'IPv4Address' and 'float'

Tenepb knacc IPAddress BbirnaguT Tak:

In [11]: class IPAddress:
: def init (self, ip):
self.ip = ip

def str (self):
return f"IPAddress: {self.ip}"

def repr_ (self):
return f"IPAddress('{self.ip}')"

def add (self, other):
if not isinstance(other, int):
raise TypeError(f"unsupported operand type(s) for +:"
f" 'IPAddress' and '{type(other). name }'")

ip_int = int(ipaddress.ip address(self.ip))
sum_ip str = str(ipaddress.ip address(ip_int + other))
return IPAddress(sum_ip str)

Ecnv BTopown onepaHA He ABNAETCA 3K3enIsipoM Kacca int, reHepupyeTcs ncknodeHue TypeError.
B nckno4yeHnn BbIBOAUTCA NHPOPMaLMSA, YTO CYMMUPOBaHME He NOOOEPXKNBALTCA MeXAY 3K3eM-
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nnspamun knacca IPAddress n ak3eMnnisipoM Knacca onepaHga. MiMa knacca nosiy4eHo M3 camoro
Knacca, nocne obpawieHus K type: type(other). name .

MpoBepka CyMMNPOBaHNSA C OECATUYHBIM YNCIIOM U reHepaunmn owmnbku:

In [12]: ipl = IPAddress('10.1.1.1")

In [13]: ipl + 5
Out[13]: IPAddress('10.1.1.6")

TypeError Traceback (most recent call last)
<ipython-input-14-5e619f8dc37a> in <module>
---->11ipl + 5.0

<ipython-input-11-77b43bc64757> in __ add_(self, other)

11 def add (self, other):
12 if not isinstance(other, int):
---> 13 raise TypeError(f"unsupported operand type(s) for +:"
14 f" 'IPAddress' and '{type(other). name |
15

TypeError: unsupported operand type(s) for +: 'IPAddress' and 'float'

In [15]: ipl + '1'

TypeError Traceback (most recent call last)
<ipython-input-15-c5ce818f55d8> in <module>

----> 1 dipl + '1°

<ipython-input-11-77b43bc64757> in __add_ (self, other)

11 def add (self, other):
12 if not isinstance(other, int):
---> 13 raise TypeError(f"unsupported operand type(s) for +:"
14 f" 'IPAddress' and '{type(other). name |
15

TypeError: unsupported operand type(s) for +: 'IPAddress' and 'str

CM.TakXxe:

PykoBOACTBO Mo crieymasibHbiM MeTogaMm (aHrn) Numeric magic methods
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IIpoToxobl

CneunafbHble METOObI OTBEYAIOT HE TOJIbKO 3a NoAAep KKY ornepaLuui Tuna CiloXXeHne, CpaBHEHME,
HO 1 32 NOAAEpPXKKY NMPOTOKOOB. [TpOoTOKON - 3TO HAabop MeToA0B, KOTOPbIE [OJIKHbI BbITh peanu-
30BaHbl B 06beKTe, 4TOOLI OH MOAAEpPXUBaN onpeneneHHoe nosegeHne. Hanpumep, B Python ectb
TakKne NpPOTOKOJbl: NTepaunn, MeHeO )XKep KOHTEKCTa, KOHTENHepbl U gpyrue. Mocne co3paHusa B
obbekTe onpeneneHHbIXx MeToAo0B, 06bekT byaeT BecTn cebsi Kak BCTPOEHHbIN U UCMONb30BaTh
MHTepdenc NOHATHLIN BCEM, KTO NuweT Ha Python.

MpuMeuyaHme: Tabnmua c abCcTPaKTHBIX KJTACCOB B KOTOPOW ONUCaHbl Kakue MeTobl A0S KHbI MPpU-
CyTCTBOBaTb y 06beKkTa, 4ToObl OH NoAAEPXKMBA ONpeaeieHHbIN MPOTOKOJ

IIpoTOoKO/I HTEepanuu

UTepupyembih 06bekT (iterable) - 370 06beKT, KOoTOpbIN crocobeH Bo3BpaLLaTb 3JIEMEHTLI MO
oaHomy. ina Python 3To ntobon obbekT y KOTOporo ecTe MeTond  iter wunnmmeton getitem .
Ecin y obbekTa ecTb MeTon _iter , nutepmpyembin 06beKT NpeBpallaeTcs B UTepaTop BbI30BOM
iter(name), roe name - umMs utepmpyemoro obbekta. Ecnm meTona _iter  HeT, Python nepebu-
paeT 3/1eMeHTbl UCMOoNb3ysa _ getitem .

class Items:
def init (self, items):
self.items = items

def getitem (self, index):
print('Bei3biBal0  getitem ')
return self.items[index]

In [2]: iterable 1 = Items([1, 2, 3, 4])

In [3]: iterable 1[0]
Boi3biBaw  getitem
Out[3]: 1

In [4]: for i in iterable 1:
print('>>>>", 1)

BoisbiBalo  getitem
>>>> 1
BoizbiBalo  getitem
>>>> 2

BoizbiBalo  getitem

(continues on next page)

10. CneumanbHble MeTOAbI 161



https://docs.python.org/3/library/collections.abc.html#collections-abstract-base-classes
https://docs.python.org/3/library/collections.abc.html#collections-abstract-base-classes

Advanced Python g5 ceTeBbIX HHXKE€HEPOB

(MpoposKeHue ¢ npeablaywen cCTpaHnLbl)

>>>> 3
Boi3biBaw ~ getitem
>>>> 4

Boi3biBaw  getitem

In [5]: list(map(str, iterable 1))
Boi3biBaw ~ getitem

BeizbiBalw  getitem

BoizbiBalo ~ getitem

BoisbiBalw  getitem

Boi3biBaw ~ getitem

Qut[5]: ['1", '2', '3', '4']

Ecnn y obbekTa ecTb MeToh __iter  (KoTopblih 06513aH Bo3BpaLlaTbk utTepaTop), Npu nepebope 3Ha-
YEHU NCTMONb3YEeTCSH OH:

class Items:
def init (self, items):
self.items = items

def getitem (self, index):
print('Bei3biBat0  getitem ')
return self.items[index]

def iter (self):
print('Bei3biBad  iter ')
return iter(self.items)

In [12]: iterable 1 = Items([1, 2, 3, 4])

In [13]: for i in iterable 1:
print('>>>>", 1)

BoizbiBaw  iter

>>>> 1

>>>> 2

>>>> 3
4

>>>>

In [14]: list(map(str, iterable 1))
BeizbiBaw  iter
Out[14]: ['1", '2', '3", '4']

B Python 3a nony4yeHne ntepatopa oTeBevaeT pyHKUUS iter():
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In [1]: lista = [1, 2, 3]

In [2]: iter(lista)
Out[2]: <list iterator at Oxb4ede28c>

OyHKuMa iter otpaboTaeT Ha nobom 06bEKTE, y KOTOPOro ectb mMeTon _ iter  wam meTon
__getitem__. MeTopn __iter__ Bo3BpaliaeT ntepaTtop. Ecnm aToro metona HeT, yHKUMSA iter() npose-
pseT, HeT 1 meTofa _ getitem_ - MeToZa, KOTOPLIN MO3BONSET NOJIy4aTb 3NEMEHThI N0 UHAEKCY.
Ecnin meTon _ getitem_ ecTb, aneMeHThl ByayT nepebupatbca No nHAaekcy (HaduHas c 0).

UTepaTop (iterator) - 310 06bEKT, KOTOPbLIN BO3BpaLLAeT CBOW 3JIEMEHTbLI MO 0AHOMY 3a pa3. C
TO4YKM 3peHus Python - 3To nobon ob6bLEKT, y KOTOPOro ecTb MeTond _ next . 3TOT MeTo4 BO3-
BpallaeT cnenyloLlmnin 31eMEHT, eC/iM OH eCTb, UK BO3BpaLlaeT Ucka4veHne Stoplteration, korga
3N1eMEHTbl 3aKOHYUINCb. Kpome Toro, ntepaTop 3anoMUHaET, Ha KakoM 06beKTe OH OCTaHOBUJICSA
B MOCJIefHIO nTepaunto. Takxe y Kax[oro ntepatopa npucyTcTByeT mMeTon _ iter - TO ecCTb,
nobon ntepaTtop ABNAETCA UTEPUPYEMbIM 06 BEKTOM. DTOT METO/ BO3BPALLLAET CaM uTepaTop.

Mpumep co3gaHna utTepaTopa 13 Cnucka:

In [3]: lista = [1, 2, 3]

In [4]: 1 = iter(lista)

Tenepb MOXXHO UCMONb30BaTb PyHKLMIO next(), koTopas Bbi3biBaeT MeTon _ next , 4yTobbl B3ATH
CNneayrowmn sNeMeHT:

In [5]: next(i)
Out[5]: 1

In [6]: next(i)
Out[6]: 2

In [7]: next(i)
Out[7]: 3

In [8]: next(i)

StopIteration Traceback (most recent call last)
<ipython-input-8-bed2471d02c1l> in <module>()
----> 1 next(1i)

StopIteration:

lMocne Toro, Kak asieMeHTbl 3aKOHYUJINCb, BO3BpaLLlaeTCa NCKJII0YEHNe Stoplteration. OnaToro, 4to-
Obl nTepaTop CHOBa Havasl BO3BpalLaTb 3JIEMEHThI, ero HaZlo 3aHOBO CO34aTb. AHa/IOrNYHbIe nen-
CTBUSA BbINONATCA, Korga umkn for npoxoanTcCd no CNncky:
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In [9]: for item in lista:
print(item)

Korga Mbl nepebupaeM sneMeHTbl CMUCKA, K CMUCKY CHadaNa npuMeHseTcsa dyHkuus iter(), 4yTo-
6bl co30aTb MTEpPaToOp, @ 3aTeM BbI3blBaeTCa ero Meton _ next 40 Tex nop, NOKa He BO3HUMKHET
nckaYeHne Stoplteration.

Mpumep dpyHKUnM my_for, koTopas paboTaeT ¢ nO6bIM UTEpUPyeMbIM OO BLEKTOM U UMUTUPYET pa-
60Ty BCTpOEeHHOW hyHKL MK for:

def my for(iterable):
if getattr(iterable, " iter ", None):

print('Ectb iter ")

iterator = iter(iterable)

while True:
try:

print(next(iterator))

except StopIteration:

break
elif getattr(iterable, " getitem ", None):
print('Her __iter , HO ecTb _ getitem ')
index = 0
while True:

try:
print(iterable[index])
except IndexError:
break

MpoBepka paboTbl YHKUUN Ha 06bEKTE Yy KOTOPOro ecTb MeToq, _iter:

In [18]: my for([1,2,3,4])
Ectb  iter
1

2
3
4

MpoBepka paboTbl hyHKUMN Ha 0ObEKTEe y KOTOPOro HeT MeToda _ iter , HO ecTb __getitem_:

class Items:
def init (self, items):
self.items = items

(continues on next page)
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def getitem (self, index):
print('Boi3biBa  getitem ')
return self.items[index]

In [20]: iterable 1 = Items([1,2,3,4,5])

In [21]: my for(iterable 1)

Hetr iter , HO ecTb _ getitem
BoisbiBalw  getitem
1

BoizbiBalw  getitem
2

BoizbiBalo  getitem
3

BoizbiBalo ~ getitem
4

Boi3biBaw ~ getitem
5

BoizbiBalo ~ getitem

Co3maHHe HTeparopa

Mpumep knacca Network:

In [10]: import ipaddress

: class Network:
def init (self, network):
self.network = network
subnet = ipaddress.ip network(self.network)
self.addresses = [str(ip) for ip in subnet.hosts()]

Mpumep co3paHmsa sk3eMnasipa knacca Network:

In [14]: netl = Network('10.1.1.192/30")

In [15]: netl
Out[15]: < main__ .Network at Oxb3124a6c>

In [16]: netl.addresses
Out[16]: ['10.1.1.193"', '10.1.1.194']

In [17]: netl.network
Qut[1l7]: '10.1.1.192/30'

10. CneumanbHble MeTOAbI 165




Advanced Python g5 ceTeBbIX HHXKE€HEPOB

Co3pgaem ntepatop 13 knacca Network:

In [12]: class Network:
def init (self, network):
self.network = network
subnet = ipaddress.ip network(self.network)
self.addresses = [str(ip) for ip in subnet.hosts()]
self. index = 0

def  iter_ (self):
print('Bbi3biBae  iter ')
return self

def _ next (self):

print('Bei3biBaln  next ')

if self. index < len(self.addresses):
current _address = self.addresses[self. index]
self._index += 1
return current_address

else:
raise StopIteration

MeTon _ iter_ B uTepaTope [OJ/IKeEH BO3BpawaTb CaM 00bEKT, MO3TOMy B MeTOAe YKa3aHo
return self, a metog _next BO3BpallaeT 3/J€MeHTbl MO OQHOMY U FreHepupyeT UCKJIYeHne
Stoplteration, Korga afieMeHTbl 3aKOHYNINCH

In [14]: netl = Network('10.1.1.192/30")

In [15]: for ip in netl:
print(ip)

BoizbiBaw  iter
Boi3biBaw ~ next
10.1.1.193
Boi3biBaw ~ next
10.1.1.194
Boi3biBaw ~ next

Yalle BCcero, utepatop 3TO 04HOPa30BbI 06bEKT 1 NepebpaB 3/1E€MEHTLI, Mbl YK€ HE MOXKEM 3TO
cAoenaTb BTOPOW pas:

In [16]: for ip in netl:
print(ip)

Boi3biBaw  iter
BbizbiBal  next
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Co3maHHe HTEPHPYEMOr0 00beKTa

O4eHb 4acTo KJacCy [OCTAaTOYHO BbITh NTepmpyeMbiM 06 bEKTOM 1 He 0B653aTesnbHO ObIThb UTepa-
TOpOoM. Ecnm 06bekT ByneT ntepmpyembiM, €ro MOXKHO UCMOJIb30BaTb B Luke for, hyHKLmMAx map,
filter, sorted, enumerate n gpyrux. TakXxe, Kak npaBuio, o6bLEKT npowe caenatb NTEPUPYEMBIM,
4yeM UTepaTopoM.

IOna Toro 4Tobbl knacc Network cospasan ntepmpyembie 06beKTbl, HaAo0 4TobbI B knacce 6bi1 MmeTon
__iter__ (__next__ He HyXeH) n 4TobbI MeTOA BO3BpalLlas UTepaTop. Tak Kak B AAaHHOM CJlyyae,
Network nepebupaeT agpeca, KoTopble HaxoaAaTCs B cnucke self.addresses, caMblii NPOCTO BapuaHT
BO3BpallaTb NTepaTop, 3To BepHyTb iter(self.addresses):

In [17]: class Network:
def init (self, network):
self.network = network
subnet = ipaddress.ip network(self.network)
self.addresses = [str(ip) for ip in subnet.hosts()]

def iter (self):
return iter(self.addresses)

Tenepb Bce 3k3eMnsApbl knacca Network 6yayT ntepupyembiMn ob6bekTamu:

In [18]: netl = Network('10.1.1.192/30")

In [19]: for ip in netl:
print(ip)

10.1.1.193

10.1.1.194

HpOTOKOJ'I ImocjieaoBaTeJIbHOCTH

B camom 6a30BOM BapuaHTe, MPOTOKOJ MOC/Ae[oBaTe/bHOCTU (sequence) BKJ/OYaeT ABa MeTo-
ba: len_ wn getitem . B 6onee nonHOM BapmaHTe TakXxe MeToAbl: _ contains , iter ,
__reversed__, index n count. Ecnm nocnepgosaTenbHOCTb U3MeHAeMa, A,006aBNAIOTCS elle HEeCKOSIbKO
METOLOB.

Hdobasum meToabl _len_ n _ getitem__ k knaccy Network:

In [1]: class Network:
def init (self, network):
self.network = network
subnet = ipaddress.ip network(self.network)
self.addresses = [str(ip) for ip in subnet.hosts()]

(continues on next page)
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def iter (self):
return iter(self.addresses)

def len (self):
return len(self.addresses)

def getitem (self, index):
return self.addresses[index]

MeTon len_ Bbi3blBaeTCs pyHKLUMER len:

In [2]: netl = Network('10.1.1.192/30")

In [3]: len(netl)
Out[3]: 2

A meTop _ getitem__ npwu obpalwieHun no nHaekcy Takum obpasom:

In [4]: netl[0]
Out[4]: '10.1.1.193"

In [5]: netl[1]
Out[5]: '10.1.1.194"'

In [6]: netl[-1]
OQut[6]: '10.1.1.194"'

MeTon _ getitem__ oTBevaeT He ToNbKO obpalleHne No MHAEKCY, HO U 3a Cpe3bl:

In [7]: netl = Network('10.1.1.192/28")

In [8]: netl[0O]
Out[8]: '10.1.1.193"'

In [9]: netl[3:7]
OQut[9]: ['10.1.1.196', '10.1.1.197', '10.1.1.198', '10.1.1.199']

In [10]: netl[3:]

out[10]:

['10.1.1.196",
'10.1.1.197",
'10.1.1.198",
'10.1.1.199",
'10.1.1.200",

(continues on next page)
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'10.1.1.201",
'10.1.1.202",
'10.1.1.203",
'10.1.1.204",
'10.1.1.205",
'10.1.1.206"']

TaK Kak B JaHHOM CJlyvae, BHyTpu meToda _ getitem  ucnonb3yeTcs CNMCOK, owmnbkn oTpabaTbl-

BAlOT KOPPEKTHO aBTOMaTUYECKMN:

In [11]: netl[100]

IndexError Traceback (most recent call last)
<ipython-input-11-09ca84e34cb6> in <module>
---->1 netl[100]

<ipython-input-2-bc213b4a@3ca> in _ getitem (self, index)

12

13 def getitem (self, index):
---> 14 return self.addresses[index]

15

IndexError: list index out of range

In [12]: netl['a']

TypeError Traceback (most recent call last)
<ipython-input-12-facd90673864> in <module>
----> 1 netl['a']

<ipython-input-2-bc213b4ab3ca> in  getitem (self, index)

12

13 def getitem (self, index):
---> 14 return self.addresses[index]

15

TypeError: 1list indices must be integers or slices, not str

Peanunsavumnsg ocTanbHbIX METOLOB NPOTOKOJ1a NOC/ef0BaTe/IbHOCTU BblIHECEHA B 3aflaHNA pa3fena:

* _contains__ - 3TOT MeTo OTBEYaeT 3a NPOBEPKY HaNM4mMa 3/1eMeHTa B NocsiefoBaTe/IbHOCTU
'10.1.1.198' in netl. Ecnn B 06beKTE He onpeaesieH 3TOT MeTOA, HaJlmyme 31eMeHTa npo-
BepsieTca nepebopom 3/1IeMeHTOB C MOMOLLbIO __iter , a ecnum 1 ero HeT NepeBOpoOM UHAEKCOB

C _ getitem__.

e reversed - ncrnofib3yeTcs BCTPOEHHOW (yHKUMEN reversed. 3TOT MeTo4 KakK MpaBuo,
Jlydlle He co34aBaThb M MNoJlaraTbCa Ha TO, 4TO YHKUUSA reversed nNpu oTCYTCTBUM MeToaa
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__reversed__ 6yneT ncnonb3oBaTb MeToabl _len  un __ getitem_ .

* index - BO3BpalLlaeT MHOEKC NepPBOro 3JieMeHTa, 3Ha4YeHNe KOTOPOro paBHO yKa3aHoMmy. Pabo-
TaeT NONHOCTbIO aHaJIOrM4YHO MeToaYy index B cnnuckax u KopTeXaxX.

* count - Bo3BpallaeT Kon4ecTBo 3HayeHun. PaboTaeT NOSIHOCTbIO @aHAIOrNYHO MeToay count
B CMMNCKaX N KOpTeXaxX.

MeHeokep KOHTEeKCTa
MeHen )Kep KOHTEKCTa NO3BOJIAET BbIMO/HATbL YKa3aHHble AEeNCTBUS B HaYale 1 B KoHLUe 610ka with.
3a paboTy MeHea>Xepa KOHTEKCTa OTBEYaloT ABa MeToAa:

* enter_ (self) - yka3biBaeT, 4TO Hafo caenaTb B Havane 61oka with. 3HavyeHune, KoTopoe
BO3BpallaeT MeTo[, NpUcBanBaeTCs NepeMeHHon nocne as.

« exit (self, exc type, exc value, traceback) - yka3biBaeT, 4TO Hago caenaTb B
kKoHLe 6sioka with nan npu ero npepbiBaHUK. Eciv BHYTpu 6710Kka BO3HWKJIO WCKJIOYEHWME,
exc_type, exc_value, traceback 6ynyT coaep>xaTb nHdbopMaLuio 06 NCKAIOYEHUN, €Can nc-
KJilo4eHnA He 6b1s10, oHK 6yayT paBHbl None.

MprMepbl NCMOJIb30BaHUA MeHeO)Kepa KOHTEeKCTa:
* OTKpbITUE/3aKpbiTHNE hanna
* OTKpbITUE/3aKpbITNEe ceccum SSH/Telnet
e paboTa c TpaH3akumnsamm B b

Knacc CiscoSSH ncnonb3yeTt paramiko gns nogknoyeHns K obopynoBaHuMio:

class CiscoSSH:
def init (self, ip, username, password, enable, disable paging=True):
client = paramiko.SSHClient()
client.set missing host key policy(paramiko.AutoAddPolicy())

client.connect(
hostname=ip,
username=username,
password=password,
look for keys=False,
allow _agent=False)

self.ssh = client.invoke shell()

self.ssh.send('enable\n")

self.ssh.send(enable + '\n')

if disable paging:
self.ssh.send('terminal length 0\n"')

time.sleep(1)

(continues on next page)
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self.ssh.recv(1000)

def send show command(self, command):
self.ssh.send(command + '\n')
time.sleep(2)
result = self.ssh.recv(5000).decode('ascii')
return result

Mpumep ncnonbL30BaHUA KJacca:

In [9]: r1 = CiscoSSH('192.168.100.1', 'cisco', 'cisco', 'cisco')

In [10]: rl.send show_command('sh clock")
Out[10]: 'sh clock\r\n*12:58:47.523 UTC Sun Jul 28 2019\r\nR1#'

In [11]: rl.send show command('sh ip int br')

Out[11]: 'sh ip int br\r\nInterface IP-Address 0K? Method Status U
- Protocol\r\nEthernet0/0 192.168.100.1  YES NVRAM up o
o up \r\nEthernet0/1 192.168.200.1  YES NVRAM up U
— up \r\nEthernet0/2 19.1.1.1 YES NVRAM up o
o up \r\nEthernet0/3 192.168.230.1  YES NVRAM up U
— up \r\nLoopback0 4.4.4.4 YES NVRAM up "
. up \r\nLoopback90 90.1.1.1 YES manual up o
- up \r\nR1#'

Insa Toro 4Tobbl KNacc nogaepxmean paboTy B MeHed)Kepe KOHTeKCTa, Hago A06aBUTb MeToAbl
_enter__n _exit_:

class CiscoSSH:
def init (self, ip, username, password, enable, disable paging=True):
print('Metoq init ')
client = paramiko.SSHClient()
client.set missing host key policy(paramiko.AutoAddPolicy())

client.connect(
hostname=ip,
username=username,
password=password,
look for_ keys=False,
allow agent=False)

self.ssh = client.invoke shell()

self.ssh.send('enable\n")

self.ssh.send(enable + '\n'")

if disable paging:
self.ssh.send('terminal length 0\n'")

(continues on next page)
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time.sleep(1)
self.ssh.recv(1000)

def enter (self):
print('Meton enter ")
return self

def exit (self, exc_type, exc value, traceback):
print('Metog exit ')
self.ssh.close()

def send show command(self, command):
self.ssh.send(command + '\n')
time.sleep(2)
result = self.ssh.recv(5000).decode('ascii')
return result

MpuMep UCMOoNb30BaHUS KJlacCa B MEHEA)KEPe KOHTEKCTa:

In [14]: with CiscoSSH('192.168.100.1', 'cisco', 'cisco', 'cisco') as rl:
print(rl.send show command('sh clock'))

Meton  init

Meton _ enter_

sh clock

*13:05:50.677 UTC Sun Jul 28 2019
R1#

Metop  exit

Da>ke ecnuv BHYTpU 6710Ka BO3HUKHET UCKJIIOYEHNE, METOL _exit_ BbIMOJIHAETCA:

In [18]: with CiscoSSH('192.168.100.1', 'cisco', 'cisco', 'cisco') as rl:
result = rl.send show command('sh clock")
result / 2

Metop  init
Meton  enter
Metop  exit
TypeError Traceback (most recent call last)
<ipython-input-18-b9fflfa74be2> in <module>
1 with CiscoSSH('192.168.100.1"', 'cisco', 'cisco', 'cisco') as rl:

2 result = rl.send show_command('sh clock"')
---->3 result / 2
4

(continues on next page)
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TypeError: unsupported operand type(s) for /:

str

and

"int'

10. CneuunanbHblie MeTOAbI

173




Advanced Python g5 ceTeBbIX HHXKE€HEPOB

11. Classmethod, staticmethod, property

B Python €CTb pAaAd NoJiIeE3HbIX BCTPOEHHbLIX AEKOPATOPOB, KOTOPbIE NMO3BONAKT MEHATbL NOoBeAEHNE
MeTOon0B KJiaCcCa.

IHekopaTtop property

Python NMOo3BOJIAET CO30aBaTb N U3MEHATb NEPEMEHHbLIE 3K3EMMNNAPOB:

In [1]: class Robot:
: def init (self, name):
self.name = name

In [2]: bb8 = Robot('BB-8")

In [3]: bb8.name
Out[3]: 'BB-8'

In [4]: bb8.name = 'R2D2'

In [5]: bb8.name
Out[5]: 'R2D2'

OfHaKo MHOrAa Hy)KHO chefiaTb Tak 4Tobbl MNP U3MEHEeHUW/YCTaHOBKE 3HaYeHWs NepemMeHHoNn,
NMpoBepPsCA ee TUM UAN AMarna3oH 3HaYEeHWI, TakXKe UHOrAa HeobXoAUMO CAenaTb NePEMEHHYHO
Hen3MeHseMol 1 cieNlaTb ee AOCTYMNHON TONIbKO A5 YTeHMs. B HeKOTopbIX A3blkax NPorpaMMmnpo-
BaHUA 015 3TOr0 UCNOJb3yoTCSA MeToabl get un set, Hanpumep:

In [9]: class IPAddress:
: def init (self, address, mask):
self. address = address
self. mask = int(mask)

def set mask(self, mask):
if not isinstance(mask, int):
raise TypeError("Macka pgonxHa ObiTb yucriom")
if not mask in range(8, 32):
raise ValueError("Macka ponxHa ObiTb B guanasoHe ot 8 go 32")
self._mask = mask

def get mask(self):
return self. mask

(continues on next page)
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In [10]: ipl = IPAddress('10.1.1.1"', 24)

In [12]: ipl.set mask(23)

In [13]: ipl.get mask()
Out[13]: 23

Mo cpaBHEHMIO CO CTaHAAPTHLIM CMHTAKCMCOM obpalleHns K aTpmbyTam, 3TOT BapuaHT BbIrISaAnT
o4YeHb rpoMo3gko. B Python ecTb 6011ee KOMMaKTHbLIN BapnaHT caefnaTb TO XKEe CaMoe - property.

Property Kak MpaBusio, NCMoJib3yeTCsl Kak LeKopaTop MeToAa 1 NpeBpaLLlaeT MeTo B MepeMeHHYIo
3K3eMnisipa C TOYKM 3peHns Nosb30BaTeNs Kiacca.

Mpumep co3gaHmsa property:

In [14]: class IPAddress:
def init (self, address, mask):
self. address = address
self. mask = int(mask)

@property
def mask(self):
return self. mask

Tenepb MOXXHO obpawaTbcsad K mask Kak K 06bI4HO NepeMeHHO:

In [15]: ipl = IPAddress('10.1.1.1', 24)

In [16]: ipl.mask
Out[16]: 24

O4uH 13 NACoB property - nepeMeHHas CTaHOBUTCS AOCTYMNHOM TOJIbKO N1 YTeHUs:

In [17]: ipl.mask = 30

AttributeError Traceback (most recent call last)
<ipython-input-17-e153170a5893> in <module>

---->1 ipl.mask = 30

AttributeError: can't set attribute'

Takxxe property nossosiseT obaBnsaTb MeToq setter, KoTopblin 6yaeT oTBe4YaThb 3a U3MEHEHWE 3Ha-
4YeHUs NMepeMeHHON 1, TaK KaK 3TO TOXXe MeTo[, NO3BOJISeT BKJOYNTb JIOTUKY C NMPOBEPKON NN
ANHAMNYECKUM BbIYNC/IEHWEM 3HAYEHUS.
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In [19]: class IPAddress:
: def init (self, address, mask):
self. address = address
self. mask = int(mask)

@property
def mask(self):
return self. mask

@mask.setter
def mask(self, mask):
if not isinstance(mask, int):
raise TypeError("Macka monxHa OblTb 4ucioMm")
if not mask in range(8, 32):
raise ValueError("Macka pofiXxHa ObiTb B AMana3oHe oT 8 po 32")
self. mask = mask

In [20]: ipl = IPAddress('10.1.1.1', 24)

In [21]: ipl.mask
Out[21]: 24

Il
w
(o]

In [23]: ipl.mask

In [24]: ipl.mask = 320

ValueError Traceback (most recent call last)
<ipython-input-24-8573933afac9> in <module>

----> 1 ipl.mask = 320

<ipython-input-19-d0e571cd5e2b> in mask(self, mask)

13 raise TypeError("Macka [OofxHa ObiTb 4ucrioM")
14 if not mask in range(8, 32):
---> 15 raise ValueError("Macka pofiXHa ObiTb B Auana3oHe oT 8 go 32")
16 self. mask = mask
17

ValueError: Macka ponxHa ObiTb B gMana3oHe oT 8 pgo 32

Mprumep ncnonb3oBaHMs property 4na ANHAMUYECKOro NoJly4eHns 3HavYeHus:

from base_ssh import BaseSSH
import time

(continues on next page)
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class CiscoSSH(BaseSSH):
def init (self, ip, username, password, enable password,
disable paging=True):
super(). init (ip, username, password)
self. ssh.send('enable\n")
self. ssh.send(enable password + '\n')
if disable paging:
self. ssh.send('terminal length O\n')
time.sleep(1)
self. ssh.recv(self. MAX READ)
self. cfg = None

@property
def cfg(self):
if not self. cfg:
self. cfg = self.send show _command('sh run')
return self. cfg

Mpw obpalleHnn K nepeMmeHHon cfg NnepsbIn pa3, Ha 060pyAOBaHMKM BbINOJIHAETCA KOMaHaa sh run
1 3anucbiBaeTcsa B nepemeHHyto self. cfg, BTopoi pa3 3HadYeHne npocto bepeTcs n3 nepeMeHHon:

In [6]: r1 = CiscoSSH('192.168.100.1', 'cisco', 'cisco', 'cisco')

In [7]: rl.cfg # TyT BO3HMKaeT nay3a
Out[7]: 'sh run\r\nBuilding configuration...\r\n\r\nCurrent configuration : 2286 bytes\r\
—n!\r\nversion 15.2\r\n..."'

In [8]: rl.cfg
Out[8]: 'sh run\r\nBuilding configuration...\r\n\r\nCurrent configuration : 2286 bytes\r\
—n!\r\nversion 15.2\r\n..."

B 3ToM npumepe property ncnonb3lyeTcsa ANa CO3[aHUSA MEepeMeHHOW, KOTopas OTBEYaeT 3a yTe-
Hue/nsMeHeHne oCHOBHOro IP-agpeca:

import re
import time
from base_ssh import BaseSSH

class CiscoSSH(BaseSSH):
def  init (self, ip, username, password, enable password,
disable paging=True):
super(). init (ip, username, password)
self. ssh.send('enable\n'")
self. ssh.send(enable password + '\n')
if disable paging:

(continues on next page)
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def

def

def

self. ssh.send('terminal length O\n")
time.sleep(1)
self._ssh.recv(self. MAX READ)
self. mgmt ip = None

config mode(self):

self. ssh.send('conf t\n'")

time.sleep(0.5)

result = self._ssh.recv(self. MAX READ).decode('ascii')
return result

exit config mode(self):

self. ssh.send('end\n")

time.sleep(0.5)

result = self. ssh.recv(self. MAX READ).decode('ascii')
return result

send config commands(self, commands):

result = self.config_mode()

result += super().send config commands(commands)
result += self.exit config mode()

return result

@property

def

mgmt_ip(self):
if not self. mgmt ip:

loopbackd = self.send show command('sh run interface 100")

self. mgmt ip = re.search('ip address (\S+) ', loopback®).group(1)
return self. mgmt_ip

@mgmt_ip.setter

def mgmt ip(self, new ip):
if self.mgmt ip != new ip:
self.send _config_commands([f'interface 100",
f'ip address {new ip} 255.255.255.255'])

self. mgmt_ip = new ip
Tenepb Npu 4YTeHUM MepeMeHHOW mgmt ip CYUTbIBAETCSH KOHMUI WAM YuTaeTCa nepemMeHHas
_mgmt_ip, a npun 3anucun agpec nepeHacTpamBaeTca Ha obopynoBaHUK:
In [19]: rl1 = CiscoSSH('192.168.100.1', 'cisco', 'cisco', 'cisco')
In [22]: rl.mgmt_ip
Out[22]: '4.4.4.4'
In [23]: rl.mgmt_ip = '10.4.4.4'

(continues on next page)

178

Fnaea 3. Ill. 06 beKTHO-OpMEeHTUPOBaHHOE NporpaMMMpoBaHue




Advanced Python gj1s1 ceTeBbIX HHXKE€HEPOB

(MpoposKeHue ¢ npeablaywen cCTpaHnLbl)

In [24]: rl.mgmt ip
Out[24]: '10.4.4.4'

In [27]: print(rl.send show command('sh run interface 100'))
sh run interface 100
Building configuration...

Current configuration : 64 bytes
|
interface Loopback0

ip address 10.4.4.4 255.255.255.255
end

R1#

BapuaHTBI cCO3maHus property

CTaHbapTHbIA BapuaHT npuMeHeHus property 6es setter

class Book:
def init (self, title, price, quantity):
self.title = title
self.price = price
self.quantity = quantity

# MeTon, KOTOpbIM OekopupoBaH property ctaHoButcsa getter'om
@property
def total(self):

print(‘'getter")

return self.price * self.quantity

CTaHAapTHbIA BapuaHT NpuMeHeHus property c setter

class Book:
def init (self, title, price, quantity):
self.title = title
self.price = price
self.quantity = quantity

# total octaetcsa atpubyToM TO/ILKO A/ YTEHUS
@property
def total(self):

return round(self.price * self.quantity, 2)

(continues on next page)
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# a price pgoctyneH And YTEHUS U 3anucu
@property # 5707 MeTop npespauaetcsa B getter
def price(self):

print('price getter')

return self. price

# npu 3anucu pgenaeTcs MpoBepka 3Ha4YeHus
@price.setter
def price(self, value):
print('price setter')
if not isinstance(value, (int, float)):
raise TypeError('3HayeHne OONXHO ObITb YMUCIIOM')
if not value >= 0:
raise ValueError('3HayeHue [OONXKHO ObiITb MONIOXUTENbHbIM')
self. price = float(value)

[JekopaTopsbl C ABHbIM setter

class Book:

def init (self, title, price, quantity):
self.title = title
self.price = price
self.quantity = quantity

# co3pmaeM nyctyw property gns total
total = property()

@total.getter
def total(self):
return round(self.price * self.quantity, 2)

# cozpgaem nycTtyw property pgns price
price = property()

# nosxe yka3ssiBaeM getter

@price.getter

def price(self):
print('price getter')
return self. price

@price.setter
def price(self, value):
print('price setter')
if not isinstance(value, (int, float)):
raise TypeError('3HayeHne O0ONKHO ObITb YMcrioM')

(continues on next page)
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if not value >= 0:
raise ValueError('3HayeHne [OONXKHO ObiTb MONOXUTENbHbLIM')
self. price = float(value)

property 6e3 nekopaTopoB

class Book:
def init (self, title, price, quantity):
self.title = title
self.price = price
self.quantity = quantity

def get total(self):
return round(self.price * self.quantity, 2)

def get price(self):
print('price getter')
return self. price

def set price(self, value):
print('price setter')
if not isinstance(value, (int, float)):
raise TypeError('3HayeHne OONXHO ObITb 4YMUCIIOM')
if not value >= 0:
raise ValueError('3HayeHne [OONXKHO ObiTb MONOXUTENbHbLIM')
self. price = float(value)

total property(_get total)
price = property( _get price, set price)

BTopon BapnaHT property 6e3 nekopaTtopos

class Book:
def init (self, title, price, quantity):
self.title = title
self.price = price
self.quantity = quantity

def get total(self):
return round(self.price * self.quantity, 2)

def get price(self):
print('price getter')

return self. price

def set price(self, value):

(continues on next page)
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print('price setter')
if not isinstance(value, (int, float)):
raise TypeError('3HayeHne OONXHO ObITb 4YMcriioMm')
if not value >= 0:
raise ValueError('3HayeHne OONKHO ObiTb MOSOKUTENbHLIM')
self. price = float(value)

total = property()
total = total.getter( get total)

price = property()
price = price.getter( _get price)
price = price.setter( set price)

Hexopartop classmethod

NHorpa Hy>XHO peann3oBaTb HECKOJIbKO CNocoboB CO3faHnsa 3K3eMnspa, Npu 3Tom B Python mox-
HO co3fdaBaTb TOJIbKO 0AMH MeToh _ init . KOHeYHO, MOXKHO peann3oBaTb BCE BapMaHTbl B O4HOM
__init_, HO Npn 3TOM YacTo NapameTpbl __init_ CTaHOBATCH WX CINWIKOM OBLWLMMUN, NN NX CANLL-
KOM MHOrO.

CywiecTByeT ApYrow BapuaHT pelleHns Nnpobniemsl - Co34aTh aJibTEPHATUBHbLIN KOHCTPYKTOP C Mo-
MoLWbIO AekopaTopa classmethod.

Mprvmep anbTEePHAaTUBHOIO KOHCTPYKTOPa B CTaHAapTHon bubnmoTteke:

In [25]: rl = {

"hostname': 'R1',
'0S': 'IO0S',
'"Vendor': 'Cisco'
}

In [28]: dict.fromkeys(['hostname', 'os', 'vendor'])

Out[28]: {'hostname': None, 'os': None, 'vendor': None}

In [29]: dict.fromkeys(['hostname', 'os', 'vendor'], '")
Out[29]: {'hostname': '', 'os': '', 'vendor': ''}

import time
from textfsm import clitable
from base_ssh import BaseSSH

class CiscoSSH(BaseSSH):
def init (self, ip, username, password, enable password,

(continues on next page)
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disable paging=True):

super(). init (ip, username, password)
self._ssh.send('enable\n")
self. ssh.send(enable password + '\n')
if disable paging:

self. ssh.send('terminal length 0\n')
time.sleep(1)
self. ssh.recv(self. MAX READ)
self. mgmt_ip = None

@classmethod
def default params(cls, ip):
params = {
‘ip': ip,
'username': 'cisco',
'password': 'cisco',
'enable password': 'cisco'}

return cls(**params)

In [8]: rl = CiscoSSH.default params('192.168.100.1")

In [9]: rl.send show_command('sh clock")
Out[9]: '*16:38:01.883 UTC Sun Jan 28 2018'

[Hexopartop staticmethod

CTaTuyeckmin MeTof - 3TO MeTo/[, KOTOPbIA He NPUBA3aH K COCTOSIHMIO 3K3eMrJsipa Wan Knacca.
Onsa co3paHns CTaTUYECKOro MeToda NUCMosb3yeTcsa gekopaTtop staticmethod.

MpenmMywecTBa ncnonb3soBaHuma staticmethod:

* DTO NOACKAa3Ka ON1d TeX, KTO YMTaeT KoL, KoTopas yKasblBaeT Ha TO, YTO MeTOo He 3aBUCUT
OT COCTOAHMA 3K3eMIJidpa Kjlacca.

BonblWKWHCTBY MeToA0B A1 paboThbl Hy>KHa CCbIJIKa Ha 3K3eMMnaap, MO3TOMY KaK NepPBbI aprymMeHT
ncnonbsyetcs self. OgHako nHorga 6biBalOT METOAbl, KOTOPbLIE HUKAK He CBSA3aHbl C 3K3eMMJISPOM
N 3aBUCAT TOJIbKO OT aprymeHToB. Kak mMpaBu/lo, B TaKOM CJlydae MOXHO [aXke BbIHECTW MeTOo[
N3 KNlacca n caenaTtb ero yHkuUmen. Ecnm xe mMeTod NlorM4yeckn cesizaH ¢ paboTonm kKnacca, HO
paboTaeT 0ANHAKOBO HE3aBUCUMO OT COCTOSHUSA IK3EMMIAPOB, METOL AEKOPUPYIOT AeKopaTopoM
staticmethod, 4T06LI YyKazaTb 3TO ABHO.

import time
from textfsm import clitable
from base_ssh import BaseSSH

(continues on next page)
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class CiscoSSH(BaseSSH):
def _ init (self, ip, username, password, enable password,
disable paging=True):
super(). init (ip, username, password)
self. ssh.send('enable\n'")
self. ssh.send(enable password + '\n')
if disable paging:
self. ssh.send('terminal length 0\n")
time.sleep(1)
self. ssh.recv(self. MAX READ)
self. mgmt_ip = None

@staticmethod
def parse show(command, command output,
index file='index', templates='templates'):
attributes = {'Command': command,
'Vendor': 'cisco ios'}
cli table = clitable.CliTable(index file, templates)
cli_table.ParseCmd(command_output, attributes)
return [dict(zip(cli_table.header, row)) for row in cli_table]

def send show command(self, command, parse=True):
command output = super().send show command(command)
if not parse:
return command output
return self. parse show(command, command output)

In [6]: rl1 = CiscoSSH('192.168.100.1', 'cisco', 'cisco', 'cisco')

In [7]: rl.send_show _command('sh ip int br'")

Out[7]:

[{'intf': 'Ethernet0/0',
'address': '192.168.100.1"',
‘status': 'up',

‘protocol': 'up'},

{'intf': 'Etherneto/1',
'address': '192.168.200.1"',
‘status': 'up',

"protocol': 'up'},

{'intf': 'Ethernet0/2',
'address': '19.1.1.1"',
‘status': 'up',

"protocol': 'up'},

{'intf': 'Ethernet0/3',

(continues on next page)
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'address': '192.168.230.1",
‘status': 'up',
'protocol': 'up'},
{'intf': 'Loopback0',
'address': '10.4.4.4"',
‘status': 'up',
'protocol': 'up'},
{'intf': 'Loopback90',
'address': '90.1.1.1°',
‘status': ‘'up',
'protocol': 'up'}]
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12. HacieooBanue

TepMHUHOJIOTr U

Hurtepdeiic/IIporokon (Interface/Protocol)

NHTepdeiic - Habop aTpnbyTOB U METOLOB, KOTOPbIE peaNn3yloT onpenesieHHoe noesegeHmne. Mpu-
Mepbl: UTepaTop, MeHeOXXep KOHTEKCTa, Noc/ieloBaTeNbHOCTb.

HacnemoBanue (Inheritance)
HacnepoBaHue - KoHuenuma OOl, KoTopas BO3BOAAET AOYEPHEMY KNACCy MCMNOJIb30BaTb KOMMO-
HEeHTbI (MeToAbl N NEPeEMEHHbIE) POAMTENbLCKOr0 Kacca.
Kak npaBuio, oas HaciefoBaHWA eCTb ABE OCHOBHbIE MPUYMHbI:
e co3paHue nogTuna (interface inheritance)
* HacnenoBaHue Ana UCMNOoJIb30BaHMA Koaa

B Python cMHTaKcKc HacienoBaHUsA UCMNOJb3YeTCs ¢ abCTpakTHbIMU KaccaMu AJ1S Haclen0BaHus
NHTepdenca/NpPoToKos1a. KpoMe Toro, CMHTaKCUC HacsieqoBaHUsa ucnonb3yeTtcs ¢ Mixin.

MpuHumn nogctaHoBku bapbapbl JInckos

ArperupoBanue (Aggregation)

Arperaumnsa (arpermpoBaHme Mno CChiylike) — OTHOLLEHMWE «4YacCTbh-Llenoe» Mexay ABYMS PpaBHOMPaB-
HbiMU 06beKTaMun, Korga oonH o6 beKT (KOHTENHepP) UMeeT CCbIIKY Ha apyron o6bekT. Oba obbekTa
MOFyT CYLLIECTBOBATb HE3AaBUCUMO: €CJIN KOHTENHEP By AeT YHUYTOXXEH, TO €ro Coaep>X1MmMoe — HeT.

KoMmno3umnusi (Composition)

Komnosuuunsa (arpervpoBaHue no 3HayeHuto) — 6osiee CTpOrnm BapuaHT arpernpoBaHuns, Korga
BKJ1lO4aeMbll 06 bEKT MOXXET CyLLLeCTBOBATb TOJIbKO KaK YaCTb KOHTenHepa. Ecnn kKoHTenHep byneT
YHUYTOXEH, TO U BKJIIOYEHHBIN 06BbEKT TOXe ByAeT YHUUYTOXKEH.

from jinja2 import Environment, FileSystemLoader

env = Environment(loader=FileSystemLoader('templates'))
template = env.get template('router template.txt')
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IMonumopdusm (Polymorphism)

Kak npaswusio, pa3nn4yaloT ABa BapuvaHTa noavmopdursmMa:
1. cnocobHocTb hyHKUMN/MeToAa obpabaThiBaTb AaHHbIE pPa3HbIX TUMOB

2. 0AVH MHTepgeNC - MHOro peanunsaumnii. MpruMep: 04HO N TO XKEe UMSA MeToha B pa3HbIX KJlaccax

MeTtakiaacc (Metaclass)

MeTaksiacc - 3TO KJlaCC 3K3eMIJispbl KOTOPOro TOXKe ABJIAITCA KJlacCaMu.

AocTpakTHBIN Ki1acc (abstract class)

ABCTpaKTHbIN Kiacc - 6a30BbIN Kacc, KOTOPbIN He npejnosiaraeT Co3h4aHMA 3K3eMnasapoB. Kak
npaBuno, COaepXUT abCTpaKTHbIE METOAbI - METOAbI, KOTOPbIE 06513aTeNbHO A0/KHbI ObITh CO3aa-
Hbl B OYEPHUX KNaccax.

B Python abcTpaKTHbIe KJlacChbl YacTO UCMOJb3YIOTCS AN CO3AaHUsl UHTepdeinca/npoTokona.

IIpumecks (Mixin)

MpuMeck 3TO KNacc, KOTOPbLIN peann3lyeT Kakoe-TO OAHO OrpaHMYeHHoe nosegeHue (Meton).

B Python npumecn genatoTcsa C NOMOLWbLIO KAaccoB. Tak Kak B Python HeT oTaenbHOro Tuna Ang
npumMmecei, KnaccaMm-npuMecaM NPUHATO AaBaTb MMEHa 3akaH4YMBawLmecsa Ha Mixin.

OCHOBBI HacCJIeJOBaHHUS

HacnepnoBaHue No3BosieT Cco34aBaTbh HOBbIE KJIACCbl HA OCHOBE CYyLLECTBYOLWIMWX. Pa3znnyaoT ao-
YEepPHUI N poanTeNbCKNE KNacChl: AOYEPHUI KNacc HacseayeT poanTensckuin. Mpu HacnemoBaHuu,
0OYEPHUI KNacc HacnenyeT BCe MeTodbl U aTPpUbyThl POANTENIBCKOrO KJacca.

MpumMep Knacca BaseSSH, KoTopbIn BbINOJIHAET NoAkso4YeHne no SSH ¢ noMmoublo paramiko:

import paramiko
import time

class BaseSSH:
def init (self, ip, username, password):
self.ip = ip
self.username = username
self.password = password

(continues on next page)
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self. MAX_READ = 10000

client = paramiko.SSHClient()
client.set missing host key policy(paramiko.AutoAddPolicy())

client.connect(
hostname=ip,
username=username,
password=password,
look for_ keys=False,
allow agent=False)

self. ssh = client.invoke shell()
time.sleep(1)
self. ssh.recv(self. MAX READ)

def enter_ (self):
return self

def exit (self, exc_type, exc value, traceback):
self. ssh.close()

def close(self):
self. ssh.close()

def send show command(self, command):
self. ssh.send(command + '\n')
time.sleep(2)
result = self._ssh.recv(self. MAX READ).decode('ascii')
return result

def send config commands(self, commands):
if isinstance(commands, str):
commands = [commands]
for command in commands:
self. ssh.send(command + '\n')
time.sleep(0.5)
result = self._ ssh.recv(self. MAX READ).decode('ascii')
return result

ITOT Knacc byaeT ncnosb30BaThbCA KaK OCHOBA AJ19 KN1AaCCOB, KOTOPble OTBEYAlOT 3a NoAKAYeHne
K YCTpPOMNCTBaM pa3HbiX BeHOopoB. Hanpumep, knacc CiscoSSH 6yneT oTBevaThb 3a MOAK/IOYEHNE K
ycTponcteaMm Cisco byneT HacnefnoBaTb knacc BaseSSH.

CnHTaKCUC HacnedoBaHUS:
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class CiscoSSH(BaseSSH):
pass

Mocne 3Toro B knacce CiscoSSH gocTynHbl BCe MeToabl U aTpubyThl KNacca BaseSSH:

In [3]: rl1 = CiscoSSH('192.168.100.1', 'cisco', 'cisco')

In [4]: rl.ip
Out[4]: '192.168.100.1"

In [5]: rl. MAX READ
Out[5]: 10000

In [6]: rl.send show command('sh ip int br'")

Out[6]: 'sh ip int br\r\nInterface IP-Address 0K? Method Status U
— Protocol\r\nEthernet0/0 192.168.100.1  YES NVRAM up "
. up \r\nEthernet0/1 192.168.200.1  YES NVRAM up U
o up \r\nEthernet0/2 19.1.1.1 YES NVRAM up "
— up \r\nEthernet0/3 192.168.230.1  YES NVRAM up U
. up \r\nLoopback0 4.4.4.4 YES NVRAM up o
. up \r\nLoopback33 3.3.3.3 YES manual up U
. up \r\nLoopback90 90.1.1.1 YES manual up o
- up \r\nR1#'

In [7]: rl.send_show _command('enable")
Out[7]: 'enable\r\nPassword: '

In [8]: rl.send show command('cisco')
Out[8]: '\r\nR1l#'

In [9]: rl.send config commands(['conf t', 'int loopback 33",

Lot 'ip address 3.3.3.3 255.255.255.255', 'end'])
Out[9]: 'conf t\r\nEnter configuration commands, one per line. End with CNTL/Z.\r\
—nR1(config)#int loopback 33\r\nR1l(config-if)#ip address 3.3.3.3 255.255.255.255\r\
—nR1(config-if)#end\r\nR1l#'

Mocne HacnegoBaHMS BCEX METOOOB POANTENIbCKOrO KJlacca, A0YEPHMIA KAacC MOXKET:
* OCTaBUTb UXx 6e3 n3amMmeHeHUs
* MOJZIHOCTbIO NepenunucaTb Ux
* OOMNOJIHNTbL MeTon
e no6aBUTb CBON METOAb

B knacce CiscoSSH Hapo co3pnaTb MeToh _ init 1 nobaBnTb K HEMY NapaMeTpbl:
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* enable_password - naposb enable
» disable_paging - oTBe4aeT 3a BKIIOYEHNE/OTK/IOYEHNE NOCTPAHNYHOIO BbiBOAA KOMaHL,

MeTopn __init__ MOXXHO co3faTb MOJIHOCTbIO C HYJ5, 0A4HAaKo 6a3oBas Nornka NoakaYeHns no SSH
byneT oanHakoBasi B BaseSSH n CiscoSSH, nosatomy nyduwe nob6aBuTb HeobxoOnmble MapaMeTpsl,
a 4N NoAK0YeHus, Bbi3BaTb MeToh _ init  y knacca BaseSSH. ECTb HeCKO/IbKO BapuaHTOB Bbl-
30Ba POANTENLCKOro MeToa, HanpuMmep, BCe 3TW BapuaHThl BbI30BYT MeTo send_show_command
pPoOANTENbCKOro Kjlacca U3 govepHero knacca CiscoSSH:

command_result = BaseSSH.send show command(self, command)
command result = super(CiscoSSH, self).send show command(command)
command_result = super().send_show_command(command)

MepBbli BapnaHT BaseSSH.send show command SIBHO yKa3blBaeT UMS pOAUTENbCKOr0 KJjlacca - 3To
CaMblil MOHATHLIA BapuaHT AJ1a BOCNPUATMA, 0JJHAKO €ro MUHYC B TOM, YTO NPN CMEHE NMEHU POo-
ANTeNbCKOro Kfacca, MMs Hafo 6ygeT MeHATb BO BCEX MeCTax, rAe Bbi3blBajNCb MeToAbl POAN-
TENbCKOro KJlacca. Tak)Xe y 3TOro BapuaHTa €CTb MUHYChI, MPW MCM0JIb30BaHUN MHOXXECTBEHHOr 0
HacnenoBaHWs. BTopoi 1 TpeTuidi BapuaHT Mo CyTW paBHO3HaYHbl, HO TPETUI KOpoYe, MO3TOMY Mbl
6ynem 1Ucnosib3oBaThb ero.

Knacc CiscoSSH ¢ meTtogom __init__:

class CiscoSSH(BaseSSH):
def init (self, ip, username, password, enable password,
disable paging=True):

super(). init (ip, username, password)

self. ssh.send('enable\n")

self. ssh.send(enable password + '\n')

if disable paging:
self. ssh.send('terminal length O\n')

time.sleep(1)

self. ssh.recv(self. MAX READ)

MeTton _init_ B knacce CiscoSSH pobasun napameTpbl enable_password u disable_paging, n uc-
NoJib3yeT UX COOTBETCTBEHHO AJ1 Nepexoda B peXxuM enable 1 OTKAOYEHUS NMOCTPaHUYHOI O Bbl-
Bona. NMpnmep nogkao4eHUs:

In [10]: rl1 = CiscoSSH('192.168.100.1', 'cisco', 'cisco', 'cisco')

In [11]: rl.send show_command('sh clock")
Out[11]: 'sh clock\r\n*11:30:50.280 UTC Mon Aug 5 2019\r\nR1#'

Tenepb Npy NOAKIOYEHUMN TaK)Ke BbINOJIHAETCA NEpPexo[, B peXXxuM enable n no ymMony4aHmo OTKI0-
YyeH paging, Tak 4TO MOXXHO NonpoboBaTb BbIMOJIHATL ANNHHYIO KOMaHAy, Hanpumep sh run.

Ewe oonH MeTon, KOoTOpbIN cTOUT AopaboTaThk - MeToh send_config_commands: Tak Kak KJsacc
CiscoSSH npenHa3sHa4veH ons paboTbl ¢ Cisco, MOXXKHO B 06aBMTb B HEMO rMepexo B KOHPUrypaum-
OHHbIN peXxuMm rnepes KoMaHAaMum 1 BbIXOA Noce.
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class CiscoSSH(BaseSSH):
def init (self, ip, username, password, enable password=None,
disable paging=True):

super(). init (ip, username, password)
if enable password

self. ssh.send('enable\n")

self. ssh.send(enable password + '\n')
if disable paging:

self. ssh.send('terminal length 0\n")
time.sleep(1)
self._ssh.recv(self. MAX READ)

def config mode(self):
self. ssh.send('conf t\n'")
time.sleep(0.5)
result = self. ssh.recv(self. MAX READ).decode('ascii')
return result

def exit config mode(self):
self. ssh.send('end\n")
time.sleep(0.5)
result = self._ssh.recv(self. MAX READ).decode('ascii')
return result

def send config commands(self, commands):
result = self.config mode()
result += super().send_config_commands (commands)
result += self.exit config mode()
return result

Mpumep ncnonb3osaHna metoda send _config_ commands:

In [12]: rl1 = CiscoSSH('192.168.100.1', 'cisco', 'cisco', 'cisco')

In [13]: rl.send config commands(['interface loopback 33",

Lo "ip address 3.3.3.3 255.255.255.255'])
Out[13]: 'conf t\r\nEnter configuration commands, one per line. End with CNTL/Z.\r\
—nR1(config)#interface loopback 33\r\nRl(config-if)#ip address 3.3.3.3 255.255.255.255\r\
—nR1(config-if)#end\r\nR1#'
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HUckiaroueHUus1

BcTpoeHHBIE HCKIIIOYEHUS

BaseException

+-- SystemExit

+-- KeyboardInterrupt
+-- GeneratorExit

+-- Exception

+-- StopIteration

+-- StopAsyncIteration

+-- ArithmeticError

| +-- FloatingPointError
| +-- OverflowError

| +-- ZeroDivisionError
+-- AssertionError

+-- AttributeError

+-- BufferError

+-- EOFError

+-- ImportError

| +-- ModuleNotFoundError
+-- LookupError

| +-- IndexError

| +-- KeyError

+-- MemoryError

+-- NameError

| +-- UnboundLocalError
+-- O0SError

| +-- BlockingIOError

| +-- ChildProcessError

| +-- ConnectionError

| | +-- BrokenPipeError

| | +-- ConnectionAbortedError
| | +-- ConnectionRefusedError
| | +-- ConnectionResetError
| +-- FileExistsError

| +-- FileNotFoundError

| +-- InterruptedError

| +-- IsADirectoryError

| +-- NotADirectoryError

| +-- PermissionError

| +-- ProcessLookupError

| +-- TimeoutError

+-- ReferenceError

+-- RuntimeError

| +-- NotImplementedError

(continues on next page)
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(MpoposKeHue ¢ npeablaywen cCTpaHnLbl)

| +-- RecursionError
+-- SyntaxError
| +-- IndentationError
| +-- TabError
+-- SystemError
+-- TypeError
+-- ValueError
| +-- UnicodeError
| +-- UnicodeDecodeError
| +-- UnicodeEncodeError
| +-- UnicodeTranslateError
+-- Warning
+-- DeprecationWarning
+-- PendingDeprecationWarning
+-- RuntimeWarning
+-- SyntaxWarning
+-- UserWarning
+-- FutureWarning
+-- ImportWarning
+-- UnicodeWarning
+-- BytesWarning
+-- ResourceWarning

ITonbp30BaTe/ILCKHE HCKIIOUYEHHSI

Mosib30BaTesib MOXET CO3[aTh CBOE MCK/OYEHMe, KOTOpOoe onuchiBaeT paboTy CcBoero npusoxe-
Hus/ckpunTa. Ona 3Toro, HeobxoaAMMo HacnenoBaTb Knacc Exception.

class Error(Exception):

"""Cpoe wucCK/oYeHne [ria Mopysis.
pass

MHo2KeCcTBeHHOe HacJiIeToBaHHue

B Python po4epHuin Knacc MoXXeT HacefoBaTbh HECKOJIBKO POAUNTENbCKUX.
class A:

def _init__(self):
print(,A.__init_ ")

class B:

def __init__(self):
print(,,B.__init_“)
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class C(A, B):

def _init__(self):
print(,C.__init_ ")

Abstract Base Classes (ABC)

WMHor na, npu co3gaHnn nepapxummn KaaccoB, HeobxoammMo 4Tobbl psg KNaccoB Noaaep xnBasl ognHa-
KOBbI UHTEPENC, HanpuMep, 0ANHAKOBbIA Habop MeToA0B. YaCTUYHO 3Ty 3a4a4vy MOXKHO pelwnTb
C NMOMOLLbIO Hac/ieloBaHUsA, OAHAKO0 AaJIeKo He Bcerga A0YepHUM KjlaccaM NoAoNaeT peannsaums
MeToha M3 poanTenbCKoro Kfacca.

A6CTpaKTHbII7I KJaccC - 3TO KJ/laCC B KOTOPOM CO3A4aHbl aGCTpaKTHbIe MeToAdbl - MeTOodbl, KOTOPbIE
ob6a3aTenbHO A0/IKHbI NMPUCYTCTBOBaTb B A04YePHUX KNnaccCax. Co3paBTb aK3enmnsap aﬁCTpaKTHOFO
K/laCCa HeJib3d, €ro Haao HacdJsiegoBaThb N yXXKe y OOYepHEro KisacCa MOXXHO CO34aTb 3K3eMnn4ap.
Mpn 3TOM 3K3eMnNsap LOYEepPHEero KJjacca MOXHO CO34aThb TOJILKO B TOM CJlydae, eCcin y Ao4epHero
KJlaCCa eCTb peain3auma Bcex a6CTpaKTHbIX MeTOo/0B.

BasoBbIi npumep abCcTpakTHOro Kiacca:

In [1]: import abc

In [2]: class Parent(abc.ABC):
@abc.abstractmethod
def get info(self, parameter):
"""Get parameter info"""

@abc.abstractmethod
def set info(self, parameter, value):
"""Set parameter to value"""

Henb3da co3paTb 3K3eMnsAp Knacca Parent:

In [3]: pl = Parent()

TypeError Traceback (most recent call last)
<ipython-input-3-0bleb161869e> in <module>

---->1 pl = Parent()

TypeError: Can't instantiate abstract class Parent with abstract methods get info, set
—info

[oyepHunin knacc o6A3aTeNbHO JoXKEH A06aBNTL CBOIO peanm3auntio abCTpakTHbIX METOL0B, MHaYe
Mpy CO30aHUMN dK3EMMJIAPa BO3HUKHET UCKJIIOYEHME:
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In [4]: class Child(Parent):
pass

In [5]: cl1 = Child()

TypeError Traceback (most recent call last)
<ipython-input-5-07f905b6a091> in <module>
---->1 cl = Child()

TypeError: Can't instantiate abstract class Child with abstract methods get info, set info

Mocne co3paHnsa metonos get info n set_info, MOXXHO co3naTb ak3emMnnsap Knacca Child:

In [6]: class Child(Parent):
: def _ init (self):
self. parameters = {}

def get info(self, parameter):
return self. parameters.get(parameter)

def set info(self, parameter, value):
self. parameters[parameter] = value
return self. parameters

In [7]: cl = Child()

In [8]: cl.set info('name', 'BB-8'")
Out[8]: {'name': 'BB-8'}

Mpumep abcTpakTHOro Knacca BaseSSH:

import paramiko
import time
import abc

class BaseSSH(abc.ABC):
def _ init (self, ip, username, password):
self.ip = ip
self.username = username
self.password = password
self. MAX READ = 10000

client = paramiko.SSHClient()

(continues on next page)
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client.set missing host key policy(paramiko.AutoAddPolicy())

client.connect(
hostname=ip,
username=username,
password=password,
look for keys=False,
allow_agent=False)

self. ssh = client.invoke_shell()
time.sleep(1)
self. ssh.recv(self. MAX READ)

def _ enter_ (self):
return self

def exit (self, exc_type, exc_value, traceback):
self. ssh.close()

def close(self):
self. ssh.close()

@abc.abstractmethod
def send command(self, command):
"""Send command and get command output"""

@abc.abstractmethod
def send config commands(self, commands):

"""Send configuration command(s)

CooTBeTCTBEHHO B A04YepHMX Knaccax obsizaTenbHO AO0/KHbI ObiITb MeToAbl send_command wu
send_config_commands:

class CiscoSSH(BaseSSH):
device type = 'cisco ios'
def init (self, ip, username, password, enable password,
disable paging=True):
super(). init (ip, username, password)
self. ssh.send('enable\n")
self. ssh.send(enable password + '\n')
if disable paging:
self. ssh.send('terminal length O\n")
time.sleep(1)
self._ssh.recv(self. MAX READ)

def send command(self, command):

(continues on next page)
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self. ssh.send(command + '\n')

time.sleep(0.5)

result = self._ssh.recv(self. MAX READ).decode('ascii')
return result

def config mode(self):
self. ssh.send('conf t\n'")
time.sleep(0.5)
result = self._ssh.recv(self. MAX READ).decode('ascii')
return result

def exit config mode(self):
self. ssh.send('end\n")
time.sleep(0.5)
result = self. ssh.recv(self. MAX READ).decode('ascii')
return result

def send config commands(self, commands):
result = self.config_mode()
result += super().send config commands(commands)
result += self.exit config mode()
return result

AOCTpaKTHBIE KJIaCChI B CTAaHOAPTHOM O0uOIHoTeKe Python

B ctaHpmapTHom 6ubnnoteke Python ecTb HeCKONbKO rOTOBbIX abCTPaKTHLIX KJ1AaCcCOB, KOTOpble
MO>XHO MCMOMb30BaTb AJ1s1 HAac/JledoBaHUA UKW MPOBEPKN Tuna obbekTa. bosbluas 4acTb KJlaccos
HaxoaouTcs B collections.abc 1 YacTb U3 HUX MOKa3aHa B Tabauue HUXe.

MonHbIN NepeyeHb knaccoB collections.abc [OCTyneH B JOKyMeHTaL UM
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ABC Hacnepyet AGCTpaKkTHBIE Mixin meTomBI
METOIBL

Container __contains__

Hashable __hash__

Iterable _iter__

Iterator Iterable __next _iter__

Reversible | Iterable __reversed__

Generator | Iterator send, throw close, _iter_, next

Sized _len__

Callable _call__

Collection | Sized, Iterable, __contains_, _iter_,
Container _len__

Sequence | Reversible, __getitem_, len_ __contains_, iter_, reversed
Collection index, count

OavH 13 BapuaHTOB MCNoAb30BaHMA abcTpakTHbIX Knaccos collections.abc - 3To nposepka Toro
nopfaep>XXuBaeT nn 06bEKT NPoToKoa. HanpruMep, NPoOBEpUTL SBASETCA /M 00BEKT UTEPUPYEMBIM
MO>XHO Takum obpaszom:

In [1]: from collections.abc import Iterable
In [2]: 11 = [1, 2, 3]

In [3]: s1 = 'line'’

In [4]: nl =5

In [5]: isinstance(ll, Iterable)

Out[5]: True

In [6]: isinstance(sl, Iterable)

Out[6]: True

In [7]: isinstance(nl, Iterable)

Out[7]: False

BTOpOI7I BapnaHT NCMNOJIb30BaHNA KJ1aCCOB collections.abc - HacnegoBaHMe KaccoB 4Nns noanep>xkKu

onpeneneHHoro nHtepdenca. Hanpmumep, nosTopmuM npumep ¢ knaccom Network n3 nogpasgena
«[1poTOKO1 NocsieoBaTEIbHOCTU», HO Tenepb C Hacsie4oBaHMEM KJlacca Sequence:

In [1]: from collections.abc import Sequence
In [2]: import ipaddress
In [3]: class Network(Sequence):
def init (self, network):
(continues on next page)
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self.network = network
subnet = ipaddress.ip network(self.network)
self.addresses = [str(ip) for ip in subnet.hosts()]

Mpobyem co3paTb 3k3emnasap kKnacca Network:

In [4]: netl = Network('10.1.1.192/29")

TypeError Traceback (most recent call last)
<ipython-input-4-9c2ed79a8719> in <module>

----> 1 netl = Network('10.1.1.192/29")

TypeError: Cant instantiate abstract class Network with abstract methods  getitem ,
—len

VickntoveHme ykasbiBaeT, YTO 3K3eMMNsp He MoXXeT 6bITb co3faH, Tak Kak B knacce Network HeT
MeTonoB _ getitem__ m _len__. OTo MeToAbl, KOTOpblE CO3AaHbl Kak abCcTpakTHble U B Tabanue
BblLLE yKa3aHbl B COOTBETCTBYOLWEM cTosbue. lobaBnsem 3Tu meToAbl B knacc Network:

In [5]: class Network(Sequence):
def init (self, network):
self.network = network
subnet = ipaddress.ip network(self.network)
self.addresses = [str(ip) for ip in subnet.hosts()]

def getitem (self, index):
return self.addresses[index]

def len (self):
return len(self.addresses)

Tenepb MOXHO CO3AaTb 3K3eMnAaAp knacca Network 1 ak3emnasip noaaep>xuBaeT obpalyeHune no
NHAEKCY, a Takxe paboTaeT dyHKuMA len:

In [6]: netl = Network('10.1.1.192/29")

In [7]: netl.addresses

Out[7]:

['10.1.1.193",
'10.1.1.194"',
'10.1.1.195",
'10.1.1.196"',
'10.1.1.197"',
'10.1.1.198"']

(continues on next page)
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In [8]: len(netl)

Out[8]: 6

In [9]: netl[4]

Out[9]: '10.1.1.197'

Kpome Toro, 3a c4eT HacslegoBaHMA Sequence, B KJlacce NosiBUANCH MeToabl _contains_, iter

__reversed__, index u count:

In [10]: '10.1.1.193' in netl
Out[10]: True

In [11]: i = iter(netl)

In [12]: next(1)
Out[12]: '10.1.1.193"'
In [13]: next(i)
Out[13]: '10.1.1.194"'

In [14]: list(reversed(netl))
Out[14]:

['10.1.1.198",
'10.1.1.197",
'10.1.1.196"',
'10.1.1.195",
'10.1.1.194",
'10.1.1.193']

In [15]: netl.index('10.1.1.195")
Out[15]: 2

In [16]: netl.count('10.1.1.197")
Out[16]: 1
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Mixin KJjiacchl

Mixin Knaccbl - 3TO KNacchbl Y KOTOpPbIX HET AaHHbIX, HO €CTb MEeTOobl. Mixin NCrnonb3yrTCa Ond
nobaBneHns ogHUX KU TeX XXe MeToO0B B Pa3Hble KJlaCChbl.

B Python npumecn goenatoTcs C NOMOLLbIO KNaccoB. Tak Kak B Python HeT oTaenbHoro Tuna ans
npuMecen, KJaccam-rnpmMecsm NpUHATO daBaTb MMEHa 3aKaH4YuBaoLwmecs Ha Mixin.

C onHom CTOPOHbLI, TO K& CaMO€e MO)XXHO CcOoelaTb C MOMOLbIO HacJsieaoBaHUA 06bIYHbIX KJ1ACCOB, HO
He BCerjga 1Te MeTodbl, KOTOPbIE€ HY)XXHbI B Pa3HbIX A0O4YEPHUX KJlaCCaX, NMEKT CMbIC/NT B poaAnNTESb-
CKOM.

import time
import inspect
from base_ssh import BaseSSH

class SourceCodeMixin:
@property
def sourcecode(self):
return inspect.getsource(self. class )

class AttributesMixin:
@property
def attributes(self):
# data attributes
for name, value in self. dict .items():
print(f"{name:25}{str(value):<20}")

# methods
for name, value in self. class . dict .items():
if not name.startswith(' '):

print(f"{name:25}{str(value):<20}")

In [1]: from mixin_example import CiscoSSH
In [2]: r1l = CiscoSSH('192.168.100.1"', 'cisco', 'cisco', 'cisco')

In [3]: rl.attributes

ip 192.168.100.1

username cisco

password cisco

_MAX_READ 10000

_ssh <paramiko.Channel 0 (open) window=8161 -> <paramiko.Transport at,
—0xb36a412c (cipher aesl28-cbc, 128 bits) (active; 1 open channel(s))>>

config mode <function CiscoSSH.config mode at Oxb36al5cc>

exit config mode <function CiscoSSH.exit config mode at 0xb36al614>

(continues on next page)
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send _config commands <function CiscoSSH.send config commands at 0xb36al65c>

In [4]: print(rl.sourcecode)
class CiscoSSH(SourceCodeMixin, AttributesMixin, BaseSSH):
def init (self, ip, username, password, enable password,
disable paging=True):
super(). init (ip, username, password)
self. ssh.send('enable\n")
self. ssh.send(enable _password + '\n')
if disable paging:
self. ssh.send('terminal length O\n")
time.sleep(1)
self. ssh.recv(self. MAX READ)

def config mode(self):
self. ssh.send('conf t\n'")
time.sleep(0.5)
result = self. ssh.recv(self. MAX READ).decode('ascii')
return result

def exit config mode(self):
self. ssh.send('end\n")
time.sleep(0.5)
result = self. ssh.recv(self. MAX READ).decode('ascii')
return result

def send config commands(self, commands):
result = self.config mode()
result += super().send _config commands(commands)
result += self.exit config mode()
return result

HOHOHHHTGHLHLH}MaTepHaHH[

HacaegoBaHnue

* Real Python Inheritance and Composition: A Python OOP Guide
e python-course.eu Inheritance

* python-course.eu Multiple Inheritance

* mro

¢ Guido van Rossum Method Resolution Order

202 Fnaea 3. Ill. 06 beKTHO-OpMEeHTUPOBaHHOE NporpaMMMpoBaHue



https://realpython.com/inheritance-composition-python/
https://python-course.eu/python3_inheritance.php
https://python-course.eu/python3_multiple_inheritance.php
https://www.python.org/download/releases/2.3/mro/
http://python-history.blogspot.com/2010/06/method-resolution-order.html

Advanced Python gj1s1 ceTeBbIX HHXKE€HEPOB

* The wonders of cooperative inheritance, or using super in Python 3

super

* Python docs super
* CtaTtba Python’s super() considered super!
* Raymond Hettinger - Super considered super! - PyCon 2015

¢ Real Python Supercharge Your Classes With Python super()

HUckiaroueHusi

¢ Python Built-in Exceptions
e User-defined Exceptions

* raise

Mixin

¢ What is a mixin, and why are they useful?
Mpumepbl mixin:

¢ class contextlib.ContextDecorator

ABC

* python docs abc
* python docs collections.abc

* python-course.eu ABC

SOLID

* SOLID wikipedia
* Open-closed principle

* Liskov substitution principle
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13. Data classes

Data classes

YacTo B Python Heo6xoaMMo co3AaBaTb KNacChl B KOTOPbIX YKa3aHbl TO/IbKO HECKOJIbKO NepeMeH-
HbIX. [py 3TOM, ONs peannsaumnmn Taknx onepaLnini Kak CpaBHeHUe 3K3eMMIAPoB Kacca TpebyeTcsa
C03/[1aTb HECKOJIbKO CreLmnanbHbiX MeTo0B, 106aBUTbL Cloga CTPOKOBOE npeacTaBieHe obbekTa
N ON8 CO34aHUs [0BOJIbHO MPOCTOr0 Knacca, TpebyeTcs MHOro Koaa.

MpuMmeuaHue: Data classes 370 HOBbIN (PYHKLMOHAJ, OH BXOAUT B CTaHAapTHY 6ubunnorteky
HaudmHasa ¢ Python 3.7. 1na npeablAyLMX BEPCUA HAafO CTaBUTb OTAENbHbLIA Moaynb dataclasses
WUAN NCNOJIb30BaTb CTOPOHHUI TUMNa Moayns attr

Moaynb dataclasses npenoctaBnseT gekopaTop dataclass ¢ MOMOLLbIO KOTOPOro MOXXHO Cylie-
CTBEHHO YNPOCTUTb CO3AaHNe KacCoB:

In [9]: dataclass?
Signature:
dataclass(

_cls=None,
%

init=True,
repr=True,
eq=True,
order=False,
unsafe hash=False,
frozen=False,

)

Docstring:

Returns the same class as was passed in, with dunder methods

added based on the fields defined in the class.

Examines PEP 526 _ annotations _ to determine fields.

If init is true, an __init () method is added to the class. If
repr is true, a _ repr_ () method is added. If order is true, rich
comparison dunder methods are added. If unsafe hash is true, a
__hash__ () method function is added. If frozen is true, fields may
not be assigned to after instance creation.

File: /usr/local/lib/python3.7/dataclasses.py

Type: function

Mpumep knacca IPAddress:
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class IPAddress:
def init (self, ip, mask):
self. ip = ip
self. mask = mask

def  repr_ (self):
return f"IPAddress({self.ip}/{self.mask})"

M cooTBeTCTBYOLWEro Kjacca co34aHHOro C NOMOLLbIO dataclass:

In [11]: @dataclass
: class IPAddress:
ip: str
mask: int

In [12]: ipl = IPAddress('10.1.1.1', 28)

In [13]: ipl
Out[13]: IPAddress(ip='10.1.1.1"', mask=28)

[Onsa co3gaHna Knacca AaHHbIX MCNOJIb3yeTCs aHHOTauunsa TunoB. [lekopaTop dataclass ncnonbsyert
YKa3aHHble nepeMeHHble N ONOJIHNTEJIbHbIE HaCTpOI7IKVI Ang co3gaHud anVI6yTOB Angd ak3emMnna-
pOB KJlacca, a TakXXe MeTofdoB _ init_, repr__ n apyrux.

Bce nepeMeHHble, KOTOpble onpenesieHbl Ha YPOBHE Kjacca, Mo yMoJsi4aHuo, 6yayT npornunucaHbl B
meTode _init 1 BynyT 0XXKMOaTbCs KaK apryMeHTbl Npu co34aHunnN 3K3eMnaspa.

NMpuMeyaHue: Tunbl yKasaHHbIE B ONpeaeeHnn Knacca He npeobpasytoT aTpubyThl 1 He npose-
PSOT peasibHbIA TUM OaHHbIX apryMeHTOB.

MeTon _ post_init__

MeTon _ post init _ nossonseT no6aBnsATb AOMOJNHUTENbHYIO NOrNKY PaboTbl C NEPEMEHHbIMU 3K-
3emnaapa. Hanpumep, MOXXHO NPOBEPUTL TUM OAHHbLIX WK cOenaTb AOMNOJIHUTESIbHbIE BblYMCe-
HUS:

@dataclass
class IPAddress:
ip: str
mask: int

def post init (self):
if not isinstance(self.mask, int):

(continues on next page)
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self.mask = int(self.mask)

In [46]: ipl = IPAddress('10.10.1.1', '24")

In [47]: ipl.mask
Out[47]: 24

ITapaMmeTps! order u frozen

Mpn pekopmpoBaHUN KJlacca MOXXHO YKa3aTb OOMOJIHWTE IbHble napaMeTpbl:
* frozen - KOHTPOJIMPYET MOXHO JIN MEHATb 3Ha4YeHNA NepeMeHHbIX

» order - ecnu paBeH True, nobasnseT K Knaccy metoabl _ It , le , gt , ge

Ecnu napameTtp order paBeH True, 3K3eMMJifApbl KJlacCa MOXXHO CpaBHMBATb U YNOPALOYNBaTh:

@dataclass(order=True)
class IPAddress:

ip: str

mask: int

In [12]: ipl = IPAddress('10.1.1.1', 28)

In [14]: ipl == ip2
Out[14]: False

In [15]: ipl < ip2
Out[15]: True

B maHHOM cJlyvae, Npu CpaBHEHUU 1 COPTUPOBKE 3K3EMIJIAPOB KJlacca BO3HUKAET npobnema ns-3a
JIEKCMKOrpahveckom COPTUPOBKM - IK3EMMISAPbl COPTUPYIOTCS He Tak Kak XoTenochk 6bl:

In [24]: ipl

IPAddress('10.10.1.1"', 24)

In [25]: ip2 IPAddress('10.2.1.1", 24)

In [26]: ip2 > ipl
Out[26]: True

In [27]: ip_list = [ipl, ip2]

In [28]: ip_list

(continues on next page)
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Out[28]: [IPAddress(ip='10.10.1.1"', mask=24), IPAddress(ip='10.2.1.1', mask=24)]

In [30]: sorted(ip_list)
Out[30]: [IPAddress(ip='10.10.1.1"', mask=24), IPAddress(ip='10.2.1.1', mask=24)]

®yukuus field

DyHKuuMs field no3BonseT ykasbiBaTb NapamMeTpbl PaboThl C OTAEbHLIMU NEPEeMEHHbIMU.

dataclasses.field(*, default=MISSING, default factory=MISSING,
repr=True, hash=None, init=True, compare=True, metadata=None)

Hanpumep, c nomouwbto field MOXKHO yKa3aTb, YTO Kakas-TO MepeMeHHas He Ao/KHa 0TobparkaTbCs
B__repr_:

@dataclass
class User:
username: str
password: str = field(repr=False)

In [49]: userl = User('John', '12345")

In [50]: userl
Out[50]: User(username='John")

Bce nepeMeHHble, KOTOpble ONpeneneHbl Ha YPOBHE Kacca, Mo ymoa4aHuioo, ByayT nponncaHbl B
mMeToZe _init_ v ByayT oKMAaTbCHA Kak apryMeHTbl Mpu co3f4aHumn ak3emnaapa. MiHorga B knacce
MOryT NPUCYTCTBOBATb NepPeMEHHbIe, KOTOPLIE BbIYMCAATCS Ha OCHOBaHUM apryMeHToB __init_, a
He nepenaloTCs Kak aprymeHTbl. B 3ToM cnyyae, MOXXHO BOCMOJ/1Ib30BaTbCA NapaMeTpoM init B field
1 BbIYUCINTb 3HaYeHne gMHaMmnyeckn s__post_init_:

@dataclass
class Book:
title: str
price: int
quantity: int
total: int = field(init=False)

def post init (self):
self.total = self.price * self.quantity

In [52]: book = Book('Good Omens', 35, 5)

(continues on next page)
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In [53]: book.total
Out[53]: 175

In [54]: book
Out[54]: Book(title='Good Omens', price=35, quantity=5, total=175)

OyHKuKMA field Takxe NoMoXeT NCNpaBUTb CUTYaLIMIO C COPTUPOBKOWN B Knacce IPAddress. Yka3aB
compare=False npu co3gaHUM NepeMeHHOn, MOXXHO UCKIIOYUTbL €€ N3 CPaBHEHNS U COPTUPOBKMU.
Takxxe B kniacce nobassieHa AOMOJIHUTENIbHAsA NepeMeHHas _ip, KoTopasa cogepxuT IP-agpec B Bu-
ne 4ncna. Onsa sTon nepemeHHonm init=False, Tak Kak 3TO 3Ha4yeHMe He HaJdo nepenaBaTb Mpwu
Cco34aHuM 3k3emnaspa, n repr=False, Tak Kak nepemMeHHas He [0J/>KHa oTobpakaTbCA B CTPOKO-
BOM NpeacTaBAeHUN:

@dataclass(order=True)

class IPAddress:
ip: str = field(compare=False)
_ip: int = field(init=False, repr=False)
mask: int

def post init (self):
self. ip = int(ipaddress.ip address(self.ip))

In [40]: ipl IPAddress('10.10.1.1", 24)

In [41]: ip2

IPAddress('10.2.1.1", 24)

In [42]: ip_list = [ipl, ip2]

In [43]: sorted(ip_list)
Out[43]: [IPAddress(ip='10.2.1.1"', mask=24), IPAddress(ip='10.10.1.1', mask=24)]

In [44]: ipl > ip2
Out[44]: True

®yukuuu asdict, astuple, replace

In [2]: from dataclasses import asdict, astuple, replace, dataclass

In [3]: @dataclass(order=True, frozen=True)
class IPAddress:
ip: str
mask: int = 24

(continues on next page)
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In [4]: ipl = IPAddress('10.1.1.1', 28)

In [5]: asdict(ipl)
Out[5]: {'ip': '10.1.1.1', 'mask': 28}

In [6]: astuple(ipl)
OQut[6]: ('10.1.1.1", 28)

In [8]: replace(ipl, mask=24)
OQut[8]: IPAddress(ip='10.1.1.1"', mask=24)

In [9]: ip3 = replace(ipl, mask=24)

In [10]: ip3
Out[10]: IPAddress(ip='10.1.1.1"', mask=24)

Padota c property

@dataclass

class Book:
title: str
price: float
_price: float
quantity: int

—argument

field(init=False, repr=False)
O # TypeError: non-default argument 'quantity' follows default,,

@property
def total(self):
return round(self.price * self.quantity, 2)

@property
def price(self):
return self. price

@price.setter
def price(self, value):
if not isinstance(value, (int, float)):
raise TypeError('3HayeHne O0NXHO ObITb YMcrioM')
if not value >= 0:
raise ValueError('3HayeHne OONKHO ObITb MOSOKUTESNbHLIM')
self. price = float(value)

(continues on next page)
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In [79]: bl = Book('Good Omens', 35, 5)

In [80]: bl.price
Out[80]: 35.0

In [81]: bl.total
Out[81]: 175.0

In [82]: bl.price = 30

In [83]: bl.total
Out[83]: 150.0

IHOImo/THUTEIbHbIE MaTepHaJIbI

JoKyMeHTaumsa:
» Data Classes
MonesHble cTaTbu:
* Python dataclasses: A revolution
* Reconciling Dataclasses And Properties In Python
Bupeo:
* Raymond Hettinger - Dataclasses: The code generator to end all code generators - PyCon 2018
JononHUTEeNbHbIE BO3SMOXHOCTN:
« pydantic for full type validation for dataclasses

* Mopnynb attrs moxox Ha dataclasses, HO y Hero 60/bLLe BO3MOXXHOCTEN
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14. 'enepaTopsbl

eHepaTop - PYHKLUMS, KOTOpas MO3BOJISIET JIEFKO CO3aBaTb CBOU UTepaTopbl. B oTanymm ot obbiy-
HbIX (PYHKLWIA, reHepaTop He NPOCTO BO3BPALLAET 3HaYeHne 1 3aBepluaeT paboTy, a Bo3BpallaeT
NTepaTop, KOTOPbI OTAAET 3JIEMEHThI MO 04HOMY.

Co3manue reseparopa

DyHKLMA-reHepaTop - 3TO PYHKLMSA, B KOTOPOM NPUCYTCTBYET KJto4eBoe cnoBo yield. MNpu Bbi3oBe,
3Ta (pyHKLMSA BO3BpaLLaeT 06beKT reHepaTop.

O6bl4Hasa pyHKLMS 3aBepluaeT paboTy ecnu:
* BCTPETWJIOCh Bblipa>keHue return
* 3aKOH4YMACH Ko pyHKUMKM (3To cpabaTbiBaeT Kak BblpakeHue return None)
* BO3HUKJIO UCKJIIOYEHME

Mocne BbINOJIHEHNSA (PYHKLMK, yNpaBieHne BO3BpaLlaeTCs U MporpaMMa BbIMOJIHAETCA Oasiblue.
Bce aprymeHThl, KOTOpble NepefaBanncb B PyHKLMIO, JTIOKaIbHbIE MEPEMEHHbIE, BCE 3TO TEPSETCS.
OcTaeTcsa TOJIbKO pe3ynbTaT, KOTOPbIN BepHYa hYHKLMA.

DYHKUMA MOXKET BO3BpaLLaTb CMNUCOK 3JIEMEHTOB, HECKOJIbKO o6beKToB NN BO3BpallaTb pa3Hble
pe3ynbTaThbl, B 3aBUCUMMOCTWN OT aprymMmeHTOB, HO OHa BCerga BO3BpallaeT KaKOW-TO O0OuH pe3ynb-
TaT.

C TOYKM 3pEHMSA CMHTAKCMCA, FeHepaTop BbIrNAANT Kak 0bblYHaa yHKUKNS, HO, BMEeCTO return, nc-
nonb3yeTtcs onepaTtop yield. Kaxkabin pa3, korga BHYTpuU hyHKUUN BCTpedaeTcs yield, reHepaTop
NnpUoCcTaHaBJIMBAEeTCA M BO3BpaLlaeT 3HadeHue. MNpun cneayolemM 3anpoce, reHepaTop HavynHaeT
paboTaTb C TOro )xKe MecTa, rae oH 3aBepwwns paboTy B NpoLbIf pas. Tak Kak yield He 3aBepLuaeT
paboTy reHepaTopa, OH MOXKET UCMOJIb30BaTbCSA HECKOJIbKO pas.

I'eneparTop

FeHepaTopbl - 3TO CNeunanbHbIN KNacc PyHKLUNA, KOTOPbIN NO3BOSIET JIErKO CO34aBaTbh CBOU UTe-
paTopbl. B oTANYMN OT 0BbIYHBIX PYHKLMWIA, reHepaTop He MPOCTO BO3BpalllaeT 3HaYeHNe U 3aBep-
WwaeT paboTy, a Bo3BpalLLaeT UTepaTop, KOTOPbLI OTAAET 3/IeMEHTbI MO 04HOMY.

Bonee KoppekTHoe onpeneneHne: PyHKUMS-FreHEPaTop - 3TO PYHKLUNS, B KOTOPOW MPUCYTCTBYET
KJiloyeBoe coBo yield. MNpu Bbi30Be, 3Ta (hyHKLUMS BO3BpaLLaeT 06beKT reHepaTop. Tak Kak 1 cama
(hyHKUMA N 0OBEKT, KOTOPLIA OHa BO3BpallaeT, Ha3biBaeTCsl reHepaTop, BO3HMKAET NyTaHHULA,
0 4YeM naetT pedb. B gokymeHTaumm Python o4yeHb YacTo 06bEKT reHepaTop Ha3blBaeTCs UTepa-
TopoM. Mo3ToMy TyT A ToXe 6yay Ha3biBaTb BO3BPALLEHHbIN 0OBEKT UTEPAaTOPOM, a (PYHKLUIO -
reHepaTopoM.

O6bl4Han pyHKLUUSA 3aBeplUaeT paboTy ecnu:
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e BCTPETWJIOCh Bblipa>keHue return
e 3aKOH4YMNCH Ko hyHKUMKM (3To cpabaTbiBaeT Kak Bblipa>keHue return None)
* BO3HMKJIO UCKJIIOHEHNEe

Mocne BbINONHEHUS (PYHKLUUKN, yNpaBieHe BO3BPALLAETCsA M NporpaMMa BbIMOJIHAETCA Aanblue.
Bce aprymeHTbl, KOTOpble NepefaBainch B (OYHKLMLIO, JIOKabHble MEPEMEHHbIE, BCE 3TO TepsieTcs.
OcTaeTcs TOJIbKO pe3ynbTaT, KOTOPbIA BepHyJsa PyHKUUSA. PYHKLNS MOXXET BO3BpallaTb CMUCOK
3/1IEMEHTOB, HECKO/IbKO 06 bEKTOB MM BO3BpPaLLATh pasHble pe3ybTaTbl, B 3aBUCUMOCTM OT apry-
MEHTOB, HO OHa BCerja BO3BpalLAeT KaKoW-TO OAUNH pe3ynbTaT.

FeHepaTop Xe reHepupyeT 3Ha4vyeHus. Mpu 3TOM, 3HaYeHUs BO3BPALLAIOTCA MO 3anpocy U rnocne
BO3BpaTa 0[HOIro 3Ha4YeHUs, BbINoJiHeHNE PYHKLMN-reHepaTopa NpMocTaHaB/IMBaeTCa A0 3anpoca
cneayoLlero 3HavyeHus. Mexkay 3anpocamm reHepaTop COXpaHaeT CBOe COCTOsHME.

C TOYKM 3peHnsa CUHTaKCUCa, FreHepPaTop BbIMAANUT Kak 0b6bl4HaA pyHKUWS, HO, BMeCTo return, uc-
nonb3yeTcs onepaTop Yyield.

Kaxxabllhi pa3, Korga BHYTpuU (hyHKUUKM BCTpeYvaeTcs yield, reHepaTop npuocTaHaBAIMBaeTCsA U BO3-
BpalLaeT 3Ha4veHue. Mpu cnepyrowem 3anpoce, reHepaTop HayMHaeT paboTaTb C TOro XXe MecTa,
rae oH 3aBepwmnn paboTy B NpoLLbIA pas.

Ba3oBbIi IpuMep

PaccMoTpuM MpocToi NpumMep reHepaTopa:

In [1]: def generate nums(number):
print('Start of generation')
yield number
print('Next number')
yield number+l
print('The end")

Ecnn Bbi3BaTb reHepaTop M NMPUCBOUTbL Pe3y/ibTaT B NEPEMEHHY0, ero Kog ewe He byaeT BbIMos-
HATbCA:

In [3]: result = generate nums(100)

Tenepb B nepeMeHHoN result HaxoauTca ntepaTtop:

In [4]: result
Out[4]: <generator object generate nums at 0xb5788e9c>

Pa3 result 3To uTepaTop, MOXXHO BbI3BaTbh PYHKLMIO next, 4TOObI NONYYNTb 3HaYEHME:
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In [5]: next(result)
Start of generation

Out[5]: 100

Mocne nepBoro Bbi30Ba hext, reHepaTop BbIMOJIHWA BCE CTPOKM A0 NepBoro yield. B gaHHOM cniyyae,
oTtobpasnnack cTpoka ,Start of generation”. 3aTem yield BepHyn 3HaveHune - 4yncno 100.

BTopoli Bbi30B next:

In [6]: next(result)
Next number

Out[6]: 101

BbinosiHeEHME NPOAOJIKMNIOCL C NMpeablayuero MecTa - BbiBeeHa cTpoka ,Next number” n BepHy-
NoCb 3HayeHune 101.

Cnepyowmnin next:

In [7]: next(result)
The end

StopIteration Traceback (most recent call last)
<ipython-input-7-1b214bal0814> in <module>()
----> 1 next(result)

StopIteration:

Tak Kak B result HaxoouTCsa nTepaTop, KOrga 3JeMeHTbl 3aKaH4YMBaTCS, OH FreHepupyeT NCKJIo-
YyeHue Stoplteration, HO, fo 3TOro, BbIBENACh CTPOKa , The end”.

Pa3 dyHKUMA-reHepaTop BO3BpaLlaeT UTepaTop, ero MOXXHO UCMO0J1Ib30BaTb B LUKIIE:

In [8]: for num in generate nums(100):
print('Number:"', num)

Start of generation
Number: 100

Next number

Number: 101

The end
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OObIuHasi QYHKIHMSI M QHAIOTUYHLIA I'eHepaTop

C NoOMOLLbIO reHEPaTOPOB 324aCTYI0 MOXKHO HaMMcaTb TY )Ke PYHKLUIO C MEHbLUMM KOJINYECTBOM
MPOMEXXYTOYHbIX NepeMeHHbIX. Hanpumep, (hyHKUMIO Takoro Buaa:

In [14]: def work with items(items):
result = []
for item in items:
result.append('Changed '.format(item))
return result

In [15]: for i in work with items(range(10)):
print(i)
Changed
Changed
Changed
Changed
Changed
Changed
Changed
Changed
Changed
Changed

© 00 N O Ul B WIN HFH O

MO>XHO 3aMeHNTb TaKUM reHepaTopoOM:

In [16]: def yield items(items):
for item in items:
yield 'Changed ".format(item)

In [17]: for i in yield items(range(10)):
print(i)
Changed
Changed
Changed
Changed
Changed
Changed
Changed
Changed
Changed
Changed

O© 00 N O Ul A W N R O
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Mpwn 3TOM, reHepaTop yield_items Bo3BpallaeT 371leMeHTbl N0 0AHOMY, a hpyHKuMa work with_items
- cobmnpaeT X B CNMCOK, a NOTOM BO3BpaLlaeT. ECan KOAMYeCcTBO 3/1eMEHTOB HEBObLIOE, 3TO He
CywecTBeHHO, HO npu o0bpaboTke Bonblunx 06bEMOB AaHHbIX, Nlydlle paboTaTb C 3/lIeMEeHTaMu Mo
ofHOMY.

Mpw 3ToM, B /Il06ON MOMEHT, €C/i AeACTBUTENbHO HY>XHO MOJIy4YNTb BCE 3JIEMEHTHI, Hanpumep, B
BMIE CMUCKa, 3TO MOXKHO caenaTb NpuMeHnB dyHKuUuio list:

In [20]: result = yield items(range(10))

In [21]: result
Out[21]: <generator object yield items at 0xb579053c>

In [22]: list(result)

Out[22]:

['Changed 0',
‘Changed 1°',
'Changed 2°',
'Changed 3',
'Changed 4°',
'Changed 5',
'Changed 6°',
"Changed 7',
'Changed 8°',
"Changed 9']

Hcnonb30BaHHE TeHepaTopa, npu padore ¢ ¢paiiamMu

Hanpumep, npu obpaboTke 6onblioro log-hanna, nyywe obpabaTbiBaTb €ro NOCTPOYHO, HE BbIFpYy-
»Kasa BCe COAEPXUMOe B NaMsAThb.

[JonycTuM, HaM HY>XHO 4acTo (puIbTPOBaTb OMpefesieHHble CTPOKM M3 (palna. Hanpumep, Hano
MONYYNTb TOJIbKO CTPOKWU, KOTOPblE COOTBETCTBYIOT PEryaSPHOMY Bblpa>KeHnto. KOHEYHO, MOXXHO
Ka)KAbll pa3 3TO AenaTtb B npouecce ob6paboTkn cTpok. HoO MOXKHO BbIHECTU NMOAOOHYIO PYHKLMO-
HaJIbHOCTb U B OTAENbHYIO YHKLMIO.

Ho TosibKoO, B cilydae 06bI4HOWN (hyHKLUMK, MPUAETCA ONSATh BO3BPaLLaTb CANCOK WK NoAobHbIN 06b-
eKT. A, ecin haiin o4eHb 6oNbLLON, TO, CKOpee BCero, NPUAETCA 0TKa3aTbCs OT 3TOW 3aTeu.

OpHako, ecnnm 1Ucnosb3oBaTb reHepaTop, dann byaneT obpabaTbiBaTbCA MOCTPOYHO. ITO MOXKET
6bITb, HaNpUMep, TakKoW reHepaTop:

In [3]: import re

In [5]: def filter lines(filename, regex):
with open(filename) as f:
for line in f:

(continues on next page)
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(MpoposKeHue ¢ npeablaywen cCTpaHnLbl)

if re.search(regex, line):
yield line.rstrip()

FeHepaTop NMPOXOAUTCS MO YKa3aHHOMY halifly U OTAAET Te CTPOKU, KOTOpble COBMAJM C perynsp-
HbIM BbIpa>KeHUEeM.

Mpumep ncnonb3oBaHUA:

In [7]: for line in filter lines('config rl.txt', '“interface'):
print(line)

interface Loopback0
interface Tunnel0®
interface Ethernet0/0
interface Ethernet0/1
interface Ethernet0/2
interface Ethernet0/3
interface Ethernet0/3.100
interface Ethernetl/0

IIpumep HCHOJIBL30BaHHUSI T€HepaTopa Ijiss 00padoTKu BeIBOma sh cdp
neighbors detail

FeHepaTopbl MOrYT UCMOJIb30BaTbLCS HE TOJIbKO B TOM CJlyyae, Korga Hago Bo3BpallaTb 3JIeMEHTHI
rno ogHoMmy.

Hanpumep, reHepaTop get_cdp_neighbor yntaeT pann c BeiBogom sh cdp neighbor detail n soigaeTr
BbIBOJ 4acTAMU, MO OQHOMY COCeay:

def get one neighbor(filename):
with open(filename) as f:
line = "'
while True:
while not 'Device ID' in line:

line = f.readline()
neighbor = line
for line in f:
if oo " in line:
break

neighbor += line
yield neighbor
line = f.readline()
if not line:

return
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MosHBIN CKPUMT BbIFNAAUT TakuM obpasom (cdann parse_cdp_neighbors.py):

import re
from pprint import pprint

def get one neighbor(filename):
with open(filename) as f:
line = "'

while True:

while not 'Device ID' in line:

line = f.readline()
neighbor = line
for line in f:
1 L ' in line:
break

neighbor += line
yield neighbor
line = f.readline()
if not line:

return

def parse neighbor(output):
regex = (
r'Device ID: (\S+).+7'
r' IP address: (?P<ip>\S+).+7?'
r'Platform: (?P<platform>\S+ \S+), .+7?'

r', Version (?P<ios>\S+),"')

result = {}
match = re.search(regex, output, re.DOTALL)
if match:

device = match.group(1)
result[device] = match.groupdict()
return result
if name == " main_":
data = get one_neighbor('sh cdp neighbors detail.txt')
for n in data:
pprint(parse_neighbor(n), width=120)

Tak Kak reHepaTop get_cdp_neighbor BblgaeT Kakabil pa3 BbIBOA NPO O4HOM0 cocefa, MOXXHO Mpo-
XOOUTbLCA MO pe3ynbTaTy B UWKNe 1 nepefaBaTh KaXKAbl BbIBOA (DYHKLMKN parse_cdp. N KoHeYHO
)K€, MOJIyYEHHbIN pe3ynbTaT TOXXe MOXXHO He cobupaTb B oauH 60nbLLON CNoBapb, a NepefaBaTh
KyAa-To ganblie Ha 06paboTKy nnm 3anuce.

Pe3synbTaT BbINOJIHEHUSA:

218 Fnaea 4. IV. leHepaTopbl




Advanced Python gj1s1 ceTeBbIX HHXKE€HEPOB

$ python parse cdp _neighbors.py

{'Sw2': {'ios': '12.2(55)SE9', 'ip': '10.1.1.2', 'platform': 'cisco WS-C2960-8TC-L'}}
{'R1': {'ios': '12.4(24)T1', 'ip': '10.1.1.1', 'platform': 'Cisco 3825'}}
{'R2': {'ios': '15.2(2)T1', 'ip': '10.2.2.2', 'platform': 'Cisco 2911'}}
{'R3': {'ios': '15.2(2)T1', 'ip': '10.3.3.3', 'platform': 'Cisco 2911'}}

generator expression (reHepaTopHoe BbIpazKeHHE)

eHepaToOpHOE Bblpa>keHMe NCNOoJIb3yeT TaKoW Xe CMHTaKCUC, Kak list comprehentions, Ho Bo3Bpa-

LaeT NnTepaTtop, a He CrNnCcok.

FeHepaTopHOE BbIpa)KeHUe BbIFAANT TOYHO Tak e, Kak list comprehentions, Ho ncnonb3ytoTca

Kpyrible CKObKu:

In [1]: genexpr = (x**2 for x in range(10000))

In [2]: genexpr
Out[2]: <generator object <genexpr> at 0xb571lec8c>

In [3]: next(genexpr)
Out[3]: ©

In [4]: next(genexpr)
Out[4]: 1

In [5]: next(genexpr)
Out[5]: 4

ObpaTuTe BHMMaHMe, 4To 3TO He tuple comprehentions, a reHepaTopHOe Bbipa>keHue.

OHO MosIe3HO B TOM cny4dae, Korga Hago pa6OTaTb c 6onbWKnM NTEPUPYEMDBIM obbekTOM nnn bec-

KOHEYHbIM NTEPATOpPOM.

HOIIOJIHI/ITBIII:HI:IG MaTepHaJ/Ibl

JoKyMmeHTauma:

* |terator types

* Functional Programming HOWTO
CraTbu:

e |terables vs. lterators vs. Generators

* Improve Your Python: ,yield” and Generators Explained - generator and generator expressions
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* Generator Tricks for Systems Programmers. David Beazley
OTBeT Ha stackoverflow:

* Difference between Python’s Generators and Iterators

* Understanding Generators in Python

e What can you use Python generator functions for?
B kHure Fluent Python aTon Teme nocesweH 14 pasgen:

* Fluent Python. Chapter 14 Iterables, Iterators, and Generators

 MNpuMepbl N3 KHUTK
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15. Moaynu itertools, more-itertools

B 3ToM pasgene paccMaTpuBalOTCS ABa MOAYJis: MOAYJib M3 CTaHAapTHon 6ubnmnoTekn itertools
N CTOPOHHWI MoAysb more-itertools. O6a Moayns NpefocTaBAsloT Habop dyHKUUN ans paboTbl C

nTepaTopamMn.

O6a moayns comep>kaT 6oblloe KONNYECTBO (PYHKLMUI, NO3TOMY B 3TOM pa3jfesfie paccMaTpuBa-

IOTCA TOJIbKO HEKOTOPbIE U3 HUX.

itertools

repeat

DyHKUMA repeat Bo3BpaLLaeT UTepaTop, KOTOPbLIV MOBTOPSET YKa3aHHbI 06BeKT 6E€CKOHEYHO UK

YKa3aHHO€E KOJIN4YECTBO pa3:

itertools.repeat(object[, times])

MpuMep ncnosb3oBaHUA repeat 41 NOBTOPEHUA KOMaHAbI:

from itertools import repeat
from concurrent.futures import ThreadPoolExecutor

import netmiko
import yaml

def send show(device, show):
with netmiko.ConnectHandler(**device) as ssh:
ssh.enable()
result = ssh.send command(show)
return result

with open('devices.yaml') as f:
devices = yaml.safe load(f)

with ThreadPoolExecutor(max _workers=3) as executor:
result = executor.map(send show, devices, repeat('sh clock'))
for device, output in zip(devices, result):
print(device['ip'], output)
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cycle

®yHKUMA Ccycle co3gaeT UTepaTop, KOTOpble BO3BPALLAET 3/eMeHTbl UTepmpyemMoro obbekTa no
Kpyry:

itertools.cycle(iterable)

Mpumep ncnonb3oBaHma cycle:

from itertools import cycle

spinner = it.cycle('\|/-")
for _ in range(20):

print(f'\r{next(spinner)}', end="")

time.sleep(0.5)

count

DyHKLMA count Bo3BpallaeT utTepaTop, KOTOPLIA reHepupyeT Yucia 6eckoHe4yHo, Ha4YnHas € yka-
3aHHoro B start u ucnonb3ysa war step:

itertools.count(start=0, step=1)

Mpumep ncrnonb3oBaHUs count:

from itertools import count

In [13]: ip_list

Out[13]:
['192.168.100.1",
'192.168.100.2",
'192.168.100.3",
'192.168.100.4",
'192.168.100.5"']

In [18]: for num, ip in zip(count(l), ip list):
: print((num, ip))

(1, '192.168.100.1")
(2, '192.168.100.2")
(3, '192.168.100.3")
(4, '192.168.100.4")
(5, '192.168.100.5")
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zip_longest

DyHKUKMSA zip_longest paboTaeT aHanorn4YHO BCTPOEHHON PyHKLMN Zip, HO HE OCTaHaB/IMBaeTCA Ha
CaMOM KOpPOTKOM nTepupyemMoMm obbekTe.

itertools.zip longest(*iterables, fillvalue=None)

Mpumep ncnonb3oBaHUA:

In [20]: list(zip(I[1,2,3,4,5], [10,20]))
Out[20]: [(1, 10), (2, 20)]

In [21]: list(zip_longest(I[1,2,3,4,51, [106,20]))
OQut[21]: [(1, 10), (2, 20), (3, None), (4, None), (5, None)]

In [22]: list(zip_longest([1,2,3,4,5], [10,20], fillvalue=0))
Out[22]: [(1, 10), (2, 20), (3, 0), (4, 0), (5, 0)]

chain

OyHKUMA chain o)KnpaeT HECKOIbKO UTepnpyeMbiX 0O bEKTOB KaK apryMeHT 1 BO3BpaLWLaeT eaAnHbIN
nTepaTop, KOTOpbLIN NepebrpaeT 3NEMEHTbI Ka)Kgoro ntepupyemoro obbekTa Tak, Kak byaTo oHu
COCTaBNAT eANHbIN 06 BEKT:

itertools.chain(*iterables)

Mpumep NCNonb30BaHUS:

In [4]: line = 'test'

In [5]: items = [1, 2, 3]

In [6]: mapping = {'ios': '15.4', 'vendor': 'Cisco'}

In [7]: for item in chain(line, items, mapping):
print(item)

w N =R + 0 O +

ios
vendor

15. Moaynu itertools, more-itertools 223




Advanced Python g5 ceTeBbIX HHXKE€HEPOB

compress

DyHKUMA compress No3BosseT PuibTPOBaTh AaHHbIE: OHa BO3BPaLlaeT Te 3JeMeHThl 13 data, Ko-
TOpble COOTBETBETCTBYIOT UICTUHHOMY 3Ha4yeHuto B selectors:

itertools.compress(data, selectors)

MpuMmep ncnonb3oBaHUa compress ansa punbTpaunm nosnem c HeHYy/1eBbIM 3Ha4Ye€HNEM:

In [9]: headers = ['tx packets', 'rx packets', 'tx bytes', 'rx bytes', 'broadcasts']

In [10]: data = [294785, 0, 22275381, 0, 253218]

In [12]: list(compress(headers, data))
Out[12]: ['tx packets', 'tx bytes', 'broadcasts']

In [14]: list(compress(zip(headers, data), data))
Out[14]: [('tx_packets',6 294785), ('tx bytes', 22275381), ('broadcasts', 253218)]

In [24]: dict(compress(zip(headers, data), data))
Out[24]: {'tx packets': 294785, 'tx bytes': 22275381, 'broadcasts': 253218}

Mpumep punnbTpaymm None:

In [25]: data2
Out[25]: [294785, 0, 22275381, None, Nonel]

In [26]: headers
Out[26]: ['tx packets', 'rx packets', 'tx bytes', 'rx bytes', 'broadcasts']

In [27]: list(compress(zip(headers, data2), selectors=map(lambda x: x '= None, data2)))
Out[27]: [('tx packets', 294785), ('rx packets', 0), ('tx bytes',6 22275381)]

tee

DYyHKUMA tee co30aeT HEeCKOJIbKO HE3aBUCUMbIX UTEPATOPOB Ha OCHOBE NCXOLHbIX OAaHHbIX:

itertools.tee(iterable, n=2)

Mpumep ncnonb3oBaHUA:

In [30]: data = [1,2,3,4,5,6]

In [31]: data_iter = iter(data)

In [32]: duplicate 1, duplicate 2 = tee(data iter)

(continues on next page)
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In [33]:
Out[33]:

In [34]:
Out[34]:

list(duplicate 1)
[1, 2, 3, 4, 5, 6]

list(duplicate 2)
[1l 2! 3’ 4! 5! 6]

Ba)kHasa 0co6eHHOCTb tee - UCXOAHbIN NTepaTop Nydlle He UCMOob30BaTh, MHAYe NoyYeHHbIe nTe-
paTopbl HAYHYT Nepebop He C Havana:

In [35]:

In [36]:

In [37]:
Out[37]:

In [38]:
Out[38]:

In [39]:
Out[39]:

In [40]:
Out[40]:

data_iter = iter(data)
duplicate 1, duplicate 2 = tee(data_iter)

next(data_iter)
1

next(data_iter)
2

list(duplicate 1)
[3l 4’ 5’ 6]

list(duplicate 2)
[3, 4, 5, 6]

Mpwn 3TOM Nepebop 0AHOM KONUK, HE BINAET Ha BTOPYIO:

In [41]:

In [42]:

In [43]:
Out[43]:

In [44]:
Out[44]:

In [45]:
Out[45]:

In [46]:
Out[46]:

data_iter = iter(data)

duplicate 1, duplicate 2 = tee(data_iter)

next(duplicate 1)
1

next(duplicate 1)
2

list(duplicate 1)
[BI 4! 5’ 6]

list(duplicate 2)
(1, 2, 3, 4, 5, 6]
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islice

DyHKuuMS islice

itertools.islice(iterable, stop)
itertools.islice(iterable, start, stop[, stepl)

Mpumep ncnonb3oBaHUA:

In [59]: list(islice(range(100), 5))
Out[59]: [0, 1, 2, 3, 4]

In [60]: list(islice(range(100), 5, 10))
Out[60]: [5, 6, 7, 8, 9]

In [61]: list(islice(range(100), 5, 10, 2))
Out[61]: [5, 7, 9]

In [62]: list(islice(range(100), 5, 20, 2))
OQut[62]: [5, 7, 9, 11, 13, 15, 17, 19]

In [63]: list(islice(range(100), 5, 20, 3))
Out[63]: [5, 8, 11, 14, 17]

groupby

DyHKUMA groupby

itertools.groupby(iterable, key=None)

Mpumep NUCMoNb30BaHUS:

from pprint import pprint
from dataclasses import dataclass
import operator

@dataclass(frozen=True)
class Book:

title: str

author: str

In [75]: books

Out[75]:

[Book(title='1984"', author='George Orwell'),

Book(title='The Martian Chronicles', author='Ray Bradbury'),

(continues on next page)
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Book(title='The Hobbit', author='J.R.R. Tolkien'),

Book(title='Animal Farm', author='George Orwell'),

Book(title='Fahrenheit 451', author='Ray Bradbury'),

Book(title='The Lord of the Rings (1-3)', author='J.R.R. Tolkien'),
Book(title='Harry Potter and the Sorcerer’s Stone', author='J.K. Rowling'),
Book(title='To Kill a Mockingbird', author='Harper Lee')]

In [76]: list(groupby(books, operator.attrgetter('author')))

Out[76]:

[('George Orwell', <itertools. grouper at 0xb473f3ec>),
('Ray Bradbury', <itertools. grouper at 0xb473f1l2c>),
('J.R.R. Tolkien', <itertools. grouper at 0xb473f98c>),
('George Orwell', <itertools. grouper at 0xb473f7cc>),
('Ray Bradbury', <itertools. grouper at 0xb473f40c>),
('J.R.R. Tolkien', <itertools. grouper at 0xb473f74c>),
('J.K. Rowling', <itertools. grouper at 0xb473ffcc>),
('Harper Lee', <itertools. grouper at 0xb473fbec>)]

In [81]: for key, item in groupby(books, operator.attrgetter('author')):
print(key.ljust(20), list(item))

George Orwell [Book(title='1984"', author='George Orwell')]

Ray Bradbury [Book(title='The Martian Chronicles', author='Ray Bradbury')]

J.R.R. Tolkien [Book(title='The Hobbit', author='J.R.R. Tolkien')]

George Orwell [Book(title='Animal Farm', author='George Orwell')]

Ray Bradbury [Book(title='Fahrenheit 451", author='Ray Bradbury')]

J.R.R. Tolkien [Book(title='The Lord of the Rings (1-3)', author='J.R.R. Tolkien')]
J.K. Rowling [Book(title='Harry Potter and the Sorcerer’s Stone', author='J.K.,
—Rowling')]

Harper Lee [Book(title='To Kill a Mockingbird', author='Harper Lee')]

In [83]: sorted books = sorted(books, key=operator.attrgetter('author'))

In [84]: sorted books

Out[84]:

[Book(title='1984"', author='George Orwell'),

Book(title='Animal Farm', author='George Orwell'),

Book(title='To Kill a Mockingbird', author='Harper Lee'),

Book(title='Harry Potter and the Sorcerer’s Stone', author='J.K. Rowling'),
Book(title='The Hobbit', author='J.R.R. Tolkien'),

Book(title='The Lord of the Rings (1-3)', author='J.R.R. Tolkien'),
Book(title='The Martian Chronicles', author='Ray Bradbury'),

(continues on next page)
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Book(title='Fahrenheit 451', author='Ray Bradbury')]

In [85]: for key, item in groupby(sorted books, operator.attrgetter('author')):
print(key.ljust(20), list(item))

George Orwell [Book(title='1984"', author='George Orwell'), Book(title='Animal Farm

— ', author='George Orwell"')]

Harper Lee [Book(title='To Kill a Mockingbird', author='Harper Lee')]

J.K. Rowling [Book(title='Harry Potter and the Sorcerer’s Stone', author='J.K.,
—Rowling')]

J.R.R. Tolkien [Book(title='The Hobbit', author='J.R.R. Tolkien'), Book(title='The,
—Lord of the Rings (1-3)', author='J.R.R. Tolkien')]

Ray Bradbury [Book(title='The Martian Chronicles', author='Ray Bradbury'),

—Book(title='Fahrenheit 451', author='Ray Bradbury')]
In [86]: books by author = {}

In [87]: for key, item in groupby(sorted books, operator.attrgetter('author')):
books by author[key] = list(item)

In [90]: pprint(books by author)
{'George Orwell': [Book(title='1984"', author='George Orwell'),
Book(title='Animal Farm', author='George Orwell')],
'Harper Lee': [Book(title='To Kill a Mockingbird', author='Harper Lee')],
'J.K. Rowling': [Book(title='Harry Potter and the Sorcerer’s Stone', author='J.K. Rowling
=")1,
'"J.R.R. Tolkien': [Book(title='The Hobbit', author='J.R.R. Tolkien'),
Book(title='The Lord of the Rings (1-3)', author='J.R.R. Tolkien')],
'Ray Bradbury': [Book(title='The Martian Chronicles', author='Ray Bradbury'),
Book(title='Fahrenheit 451', author='Ray Bradbury')]l}

dropwhile u takewhile

OyHKuMA dropwhile oxxmnpgaeT Kak apryMeHTbl pyHKUWIO, KOTOpas Bo3BpallaeT True unm False, B
3aBUCUMOCTMN OT YCJI0BUS, U nTepnpyembii 06bekT. PyHkuma dropwhile oTbpacbiBaeT 3n1€MeHThI
nTepmpyemMoro obbekTa 40 Tex Nop, Noka pyHKUMNA NnepefaHHas Kak aprymeHT Bo3BpawiaeT True.
Kak Tonbko dropwhile BcTpeyaeT False, OH Bo3BpallaeT ntTepaTop C OCTaBLLUNMUCA 06 beKkTaMu.

In [1]: from itertools import dropwhile

In [2]: list(dropwhile(lambda x: x < 5, [0,2,3,5,10,2,3]))
Out[2]: [5, 10, 2, 3]

B naHHOM cnyyae, Kak Tosbko yHKUmMA dropwhile gowna no 4mucna, kotopoe 60nbLUe nam paBHO
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NATW, OHa BepHyJfa BCce ocTaBlIMecs Ymcna. Mpu 3ToM, AaXKe ec/iv gasee ecTb Yucna, KoTopble
MeHbLUe 5, PYHKLUSA y)Ke He NpoBepsieT ux.

DyHKumsA takewhile - npoTnBoNo0XKHOCTE PyHKUNMKM dropwhile: oHa Bo3BpalLaeT nutepaTop € TeMun
3/1leMeHTaMn, KOTopble COOTBETCTBYIOT YC/I0BUIO, 4,0 NEPBOro JIOXKHOI0 YC/I0BUSA:

In [3]: from itertools import takewhile

In [4]: list(takewhile(lambda x: x < 5, [0,2,3,5,10,2,31))
Out[4]: [0, 2, 3]

Mpumep ncnonb3osaHuA takewhile n dropwhile

def get cdp neighbor(sh cdp neighbor detail):
with open(sh_cdp neighbor detail) as f:
while True:

begin = dropwhile(lambda x: not 'Device ID' in x, f)
lines = takewhile(lambda y: not '----- ' in y, begin)
neighbor = ''.join(lines)

if not neighbor:

return

yield neighbor

®dann parse_cdp file.py:

import re
from pprint import pprint
from itertools import dropwhile, takewhile

def get cdp neighbor(sh_cdp neighbor detail):
with open(sh _cdp neighbor detail) as f:
while True:
f = dropwhile(lambda x: not 'Device ID' in x, f)
lines = takewhile(lambda y: not '----- “invy, f)
neighbor = ''.join(lines)
if not neighbor:
return None

yield neighbor

def parse cdp _neighbor(output):
regex = ('Device ID: (\S+)\n.*?'
" +IP address: (?P<ip>\S+).+7?'
"Platform: (?P<platform>\S+ \S+),.+7?'
'Version (?P<ios>\S+),')

(continues on next page)
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result = {}
match = re.search(regex, output, re.DOTALL)
if match:

device = match.group(1)
result[device] = match.groupdict()
return result

def parse cdp output(filename):
result = get _cdp neighbor(filename)
all cdp = {}
for neighbor in result:
all cdp.update(parse _cdp neighbor(neighbor))
return all _cdp

if name == " main_ ":
filename = 'sh cdp neighbors detail.txt'
pprint(parse_cdp output(filename), width=120)

PesynbTaT:

$ python parse cdp file.py
{'R1': {'ios': '12.4(24)T1', 'ip': '10.1.1.1', 'platform': 'Cisco 3825'},
'R2': {'ios': '15.2(2)T1', 'ip': '10.2.2.2', 'platform': 'Cisco 2911'},
'R3': {'ios': '15.2(2)T1', 'ip': '10.3.3.3', 'platform': 'Cisco 2911'},
'SW2': {'ios': '12.2(55)SE9', 'ip': '10.1.1.2', 'platform': 'cisco WS-C2960-8TC-L'}}

more-itertools

I'pynnuposka

chunked

Pa3buBaeT UTepmpyembiii 06bEKT Ha CMINCKU YKA3aHHOW ONHBI:

more_itertools.chunked(iterable, n)

Mpnmep:

In [6]: list(more itertools.chunked(data, 2))
Outf6]: [[1, 21, [3, 41, [5, 61, [7]]

(continues on next page)
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In [7]: list(more_itertools.chunked(data, 3))
Out[7]: [I[1, 2, 3], [4, 5, 6], [7]]

divide

PazbuBaeT ntepmpyemMbin 06bEKT Ha N YacTen:

more_itertools.divide(n, iterable)

Mpumep:

In [25]: data
Out([251: [1, 2, 3, 4, 5, 6, 7]

In [26]: gl, g2, g3 = more itertools.divide(3, data)

In [27]: list(gl)
Out[27]1: [1, 2, 3]

In [28]: list(g2)
Out[28]: [4, 5]

In [29]: list(g3)
Out[29]: [6, 7]

split_at

FeHepupyeT CMUCKK 3JIEMEHTOB M3 UTepmpyemMoro 06bekTa, rge Ka)kAbll CNMCOK pa3fesieH Tem
3HaYeHneM, ANns KoToporo pred Bo3epawaeT True (pa3ennmtenb He BKJIOYEH).

more_itertools.split at(iterable, pred)

Mpumep:

import time

def file gen(filename):
with open(filename) as f:
for idx, line in enumerate(f):
print (idx)
yield line

f = file gen('sh _cdp neighbors detail.txt')

(continues on next page)
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for items in more_itertools.split at(f, lambda x: '------ " in x):
print(items)
time.sleep(2)

unzip

BbINoIHSAET onepaumnio NPoTMUBOMNONIOXKHYIO Zip:

more_itertools.unzip(iterable)

Mpunmep:

In [2]: data = [('status', '*"),
: ('network', '1.23.78.0'),

('netmask', '24'),
('nexthop', '200.219.145.45'),
('metric', 'NA'),
('locprf', 'NA"),
('weight', '0'"),
('path', '28135 18881 3549 6453 4755 45528'),
(‘origin', 'i")]

In [3]: headers, values = more_ itertools.unzip(data)

In [4]: list(headers)

Out[4]:

['status',
'network"’,
"netmask’',
"nexthop’',
'metric’',
"locprf',
'weight',
'path’,
'origin']

In [5]: list(values)
Out[5]:

[,
'1.23.78.0",
24",
'200.219.145.45",
'NA',

'NA",

(continues on next page)
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1 0 1 ,
'28135 18881 3549 6453 4755 45528',
1 i 1 ]

grouper

more_itertools.grouper(iterable, n, fillvalue=None)

Mpumep:

In [6]: data = [1, 2, 3, 4, 5, 6, 7]

In [8]: list(more_itertools.grouper(data, 3, 0))
Out[8]: [(1, 2, 3), (4, 5, 6), (7, 6, 0)]

partition

more_itertools.partition(pred, iterable)

Mpumep:

In [10]: data = [1, 2, 'a', 'b', 5, 'c', 7]

In [15]: is false, is true = more_itertools.partition(lambda x: str(x).isdigit(), data)

In [16]: list(is_false)
Out[16]: ['a', 'b', 'c']

In [17]: list(is_true)
OQut[17]1: [1, 2, 5, 7]

Spy

more_itertools.spy(iterable, n=1)

Mpnmep

In [19]: def file gen(filename):
with open(filename) as f:
for idx, line in enumerate(f):

(continues on next page)
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print(idx)

yield line

In [20]: f = file gen('sh cdp neighbors detail.txt")

In [21]: f
Out[21]: <generator object file gen at 0xb28bd4ec>

In [23]: first, f = more itertools.spy(f)
0

In [24]: first
Out[24]: ['SWl#show cdp neighbors detail\n']

In [25]: f
Out[25]: <itertools.chain at 0xb38c184c>

In [26]: next(f)
Out[26]: 'SWl#show cdp neighbors detail\n'

windowed

more_itertools.windowed(seq, n, fillvalue=None, step=1)

In [33]: windows = more itertools.windowed(f, 5)

In [34]: for win in windows:
print(win)

0

1

2

3

4

('SWl#show cdp neighbors detail\n', '-------------"--"""----- \n', 'Device ID: SW2\n',
—'"Entry address(es):\n', ' 1IP address: 10.1.1.2\n'")

5

[ P \n', 'Device ID: SW2\n', 'Entry address(es):\n', ' 1IP,

—address: 10.1.1.2\n', 'Platform: cisco WS-C2960-8TC-L, Capabilities: Switch IGMP\n')

6

('Device ID: SW2\n', 'Entry address(es):\n', ' IP address: 10.1.1.2\n', 'Platform: cisco,
—WS-C2960-8TC-L, Capabilities: Switch IGMP\n', 'Interface: GigabitEthernetl/0/16, Port,
—ID (outgoing port): GigabitEthernet0/1\n')

(continues on next page)
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7

('Entry address(es):\n', ' 1IP address: 10.1.1.2\n', 'Platform: cisco WS-C2960-8TC-L,
—Capabilities: Switch IGMP\n', 'Interface: GigabitEthernetl/0/16, Port ID (outgoing,
—port): GigabitEthernet0/1\n', 'Holdtime : 164 sec\n')

8

(" IP address: 10.1.1.2\n', 'Platform: cisco WS-C2960-8TC-L, Capabilities: Switch IGMP\n
—', 'Interface: GigabitEthernetl/0/16, Port ID (outgoing port): GigabitEthernetQ/1\n',

— 'Holdtime : 164 sec\n', '\n')

collapse

more_itertools.collapse(iterable, base type=None, levels=None)

Mpnmep

In [37]: iterable = [(1, 2), ([3, 4], [[5], [6]1])]

In [38]: list(more itertools.collapse(iterable))
Out[38]: [1, 2, 3, 4, 5, 6]

ArperupoBaHue 3HaUYeHUH

first u last

more_itertools.first(iterable[, default])
more_itertools.last(iterable[, default])

In [42]: data = [1, 2, 'a', 'b', 5, 'c', 7]

In [43]: more_itertools.first(data)
Out[43]: 1

In [44]1: more itertools.last(data)
Out[44]: 7
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all_equal

more_itertools.all equal(iterable)

In [46]: more itertools.all equal([1l, 1, 1])
Out[46]: True

In [47]: more_itertools.all equal([1l, 2, 1])
Out[47]: False
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V. OcHOBBI asyncio

Pazpensl 16-18 nepeexanu B oTAEJbHYIO KHUIY OCHOBbI asyncio 419 CETEBbIX NHXEHEPOB

Ecnn Bbl oenaeTe 3ajaHnsa u3s Kypca «Advanced Python gona ceTeBbiX MHXeEHepoB», TO COOTBET-
CTBME pa3fesioB TaKoe:

e 17 pa3sgen 3agaHunm - 1, 2 pasgenbl KHUMK

* 18 pa3gen 3agaHui - 3, 4 n 5 paszgensl KHUrM
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https://asyncpyneng.readthedocs.io/ru/latest/
https://github.com/pyneng/advpyneng-online-2-sep-nov-2020/tree/master/exercises/17_async_libraries
https://github.com/pyneng/advpyneng-online-2-sep-nov-2020/tree/master/exercises/18_using_asyncio
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VI. lomoxauTenbHasi UHGoOpManmus

B aToMm pasgene cobpaHa MHMOPMaLMA, KOTOpas He BOLLJIAa B OCHOBHbIE pa3fesbl KHUMM, HO KOTO-
pasi, TeM He MeHee, MOXeT BbITb NnosesHa.
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HUcnonab30BaHHEe IAaMATH

import resource
from base_ssh import BaseSSH

memory start = resource.getrusage(resource.RUSAGE SELF).ru_maxrss

ip list = ['192.168.100.1', '192.168.100.2', '192.168.100.3']*5
sessions = [BaseSSH(ip, 'cisco', 'cisco') for ip in ip_ list]

memory_end = resource.getrusage(resource.RUSAGE_SELF).ru maxrss
print('Start ', memory start)

print('End ', memory end)
print(sessions)
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HomosauTeabHBIE TeMbI 10 OO0II

HecKkpHunTop

class IPAddress:

def init (self, ip, mask):
self. ip = ip
self._mask = mask

@property
def ip(self):
return self. ip

@ip.setter
def ip(self, value):
if not isinstance(value, str):
raise TypeError('Wrong data type, expected str')
self. ip = value

@property
def mask(self):
return self. mask

@mask.setter
def mask(self, value):
if not isinstance(value, int):
raise TypeError('Wrong data type, expected int')
self. mask = mask

class Integer:
def init (self, name):
self.name = name

def get (self, instance, cls):
return instance. dict [self.name]

def set (self, instance, value):
if not isinstance(value, int):
raise TypeError('Wrong data type, expected int')
instance. dict [self.name] = value

class String:
def init (self, name):
self.name = name

(continues on next page)
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def get (self, instance, cls):
return instance. dict [self.name]

def set (self, instance, value):
if not isinstance(value, str):
raise TypeError('Wrong data type, expected str')
instance. dict [self.name] = value

JeckpunTop oba3aTenbHO Ao/KeH ObiTb YKa3aH Ha ypoBHE Kiacca:

class IPAddress:
mask = Integer('mask')
ip = String('ip"')

def init (self, ip, mask):
self. ip = ip
self. mask = mask

In [90]: ipl = IPAddress('10.1.1.1', 28)

TypeError Traceback (most recent call last)
<ipython-input-96-247b3f37d10f> in <module>
----> 1 ipl.mask = '24'

<ipython-input-93-5812cdd26edl> in _ set (self, instance, value)

8 def set (self, instance, value):
9 if not isinstance(value, int):
---> 10 raise TypeError('Wrong data type, expected int')
11 instance. dict [self.name] = value
12

TypeError: Wrong data type, expected int

In [97]: ipl.ip = 142

TypeError Traceback (most recent call last)
<ipython-input-97-24102e80dc3a> in <module>

----> 1 ipl.ip = 142

<ipython-input-93-5812cdd26edl> in _ set (self, instance, value)
20 def set (self, instance, value):
21 if not isinstance(value, str):

(continues on next page)
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---> 22 raise TypeError('Wrong data type, expected str')
23 instance. dict [self.name] = value

TypeError: Wrong data type, expected str

ONTMMU3NPOBAHHbLIN BapuaHT:

class Typed:
attr_type = object

def init (self, name):
self.name = name

def get (self, instance, cls):
return instance. dict [self.name]

def set (self, instance, value):
if not isinstance(value, self.attr type):
raise TypeError(f'Wrong data type, expected {self.attr type}')
instance. dict [self.name] = value

class Integer(Typed):
attr_type = int

class String(Typed):
attr_type = str

3aMbIKaHUSI BMECTO JEeCKPHUIITOPa [IJIsi IPOBEPKH THUIIA

In [74]: def typed(name, attr type):
: value = ' ' + name
@property
def attribute(self):
return getattr(self, value)

@attribute.setter
def attribute(self, new value):
if not isinstance(new value, attr type):
raise TypeError(f'Wrong data type, expected {attr type}')
self.value = new value

return attribute

(continues on next page)
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In [75]: class IPAddress:
: ip = typed('ip', str)
mask = typed('mask', int)

def init (self, ip, mask):
self.ip = ip
self.mask = mask

In [76]: ipl = IPAddress('10.1.1.1', 28)

In [77]: ipl.mask = '24'

TypeError Traceback (most recent call last)
<ipython-input-77-247b3f37d10f> in <module>
---->1 ipl.mask = '24'

<ipython-input-74-4348b0ded6dc> in attribute(self, new value)

9 def attribute(self, new_value):
10 if not isinstance(new_value, attr_type):
---> 11 raise TypeError(f'Wrong data type, expected {attr type}')
12 setattr(self, value, new value)
13

TypeError: Wrong data type, expected <class 'int'>

In [80]: ipl.mask?

Type: property
String form: <property object at 0xb4203aa4>
Docstring: <no docstring>

JIOHOJ'IHI’ITEJ'II)HBIG MaTepHaJIbl

* Invoking Descriptors

e Descriptor HowTo Guide

244 Mnaea 6. VI. lononHuTenbHas nHpopmauus



https://docs.python.org/3/reference/datamodel.html#invoking-descriptors
https://docs.python.org/3/howto/descriptor.html

Advanced Python gj1s1 ceTeBbIX HHXKE€HEPOB

MeTakj1acchbl

import paramiko
import time

CLASS MAPPER BASE = {}

class Base(type):
def init (cls, clsname, bases, methods):
super(). init (clsname, bases, methods)
if hasattr(cls, 'device type'):
CLASS MAPPER BASE[cls.device type] = cls

class BaseSSH(metaclass=Base):
def init (self, ip, username, password):
self.ip = ip
self.username = username
self.password = password
self. MAX READ = 10000

client = paramiko.SSHClient()
client.set _missing host key policy(paramiko.AutoAddPolicy())

client.connect(
hostname=ip,
username=username,
password=password,
look for keys=False,
allow_agent=False)

self. ssh = client.invoke shell()
time.sleep (1)

self. ssh.recv(self. MAX READ)

def _ enter_(self):
return self

def exit (self, exc_type, exc value, traceback):
self. ssh.close()

def close(self):
self. ssh.close()

def send show command(self, command):

(continues on next page)
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self. ssh.send(command + '\n')

time.sleep(2)

result = self._ssh.recv(self. MAX READ).decode('ascii')
return result

def send config commands(self, commands):
if isinstance(commands, str):
commands = [commands]
for command in commands:
self. ssh.send(command + '\n')
time.sleep(0.5)
result = self. ssh.recv(self. MAX READ).decode('ascii')
return result

class CiscoSSH(BaseSSH):
device type = 'cisco ios'
def init (self, ip, username, password, enable password,
disable paging=True):
super(). init (ip, username, password)
self. ssh.send('enable\n'")
self. ssh.send(enable password + '\n')
if disable paging:
self. ssh.send('terminal length 0\n"')
time.sleep(1)
self. ssh.recv(self. MAX READ)

def config mode(self):
self. ssh.send('conf t\n'")
time.sleep(0.5)
result = self._ssh.recv(self. MAX READ).decode('ascii')
return result

def exit config mode(self):
self. ssh.send('end\n")
time.sleep(0.5)
result = self. ssh.recv(self. MAX READ).decode('ascii')
return result

def send config commands(self, commands):
result = self.config_mode()
result += super().send config commands(commands)
result += self.exit config mode()
return result

(continues on next page)
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class JuniperSSH(BaseSSH):
device type = 'juniper'
def init (self, ip, username, password, enable password,
disable paging=True):
pass

ATpubyT _slots__

Mpumep Koga n3 moayns ipaddress

class _IPAddressBase:
"""The mother class."""
~ slots = ()
@property
def exploded(self):

"""Return the longhand version of the IP address as a string.
return self. explode shorthand ip string()

@property
def compressed(self):
"""Return the shorthand version of the IP address as a string."""

return str(self)

@functools.total ordering
class _BaseAddress(_ IPAddressBase):

"""A generic IP object.
This IP class contains the version independent methods which are
used by single IP addresses.

__slots = ()

def int (self):
return self. ip

def eq (self, other):
try:
return (self. ip == other. ip

(continues on next page)
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and self. version == other. version)
except AttributeError:
return NotImplemented

def 1t (self, other):
if not isinstance(other, BaseAddress):
return NotImplemented
if self. version != other. version:
raise TypeError('%s and %s are not of the same version' % (
self, other))
if self. ip != other. ip:
return self. ip < other. ip
return False

class _BaseV4:

"""Base IPv4 object.
The following methods are used by IPv4 objects in both single IP
addresses and networks.

~ slots = ()

_version = 4

# Equivalent to 255.255.255.255 or 32 bits of 1's.
_ALL _ONES = (2**IPV4LENGTH) - 1

_DECIMAL DIGITS = frozenset('0123456789")

# the valid octets for host and netmasks. only useful for IPv4.
_valid mask octets = frozenset({255, 254, 252, 248, 240, 224, 192, 128, 0})

_max_prefixlen = IPV4LENGTH

# There are only a handful of valid v4 netmasks, so we cache them all
# when constructed (see make netmask()).

_netmask _cache = {}

def explode shorthand ip string(self):
return str(self)
class IPv4Address( BaseV4, BaseAddress):
"""Represent and manipulate single IPv4 Addresses."""

__slots = (' ip', ' weakref ")

(continues on next page)
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def init (self, address):

Args:
address: A string or integer representing the IP
Additionally, an integer can be passed, so
IPv4Address('192.0.2.1') == IPv4Address(3221225985).
or, more generally
IPv4Address(int(IPv4Address('192.0.2.1'))) ==
IPv4Address('192.0.2.1")
Raises:
AddressValueError: If ipaddress isn't a valid IPv4 address.
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Collections

* namedtuple - factory dyHKUMS ANS CO34aHUA NOAKNACCOB KOPTEXa C UMEHOBAHHbIMK aTpu-
byTamun

* deque - KOHTeNHep NMOXOXUI Ha CANCOK C BbICTPbIMU A06aBASEHUAMN U YAANEHUAMU C ABYX
CTOPOH

* ChainMap - Knacc NoxXoXnin Ha cnoBapb AN CO30aHNA eaNHOro MHTepdenca oaa 4ocTyna K
HECKOJIbKUM CJ/I0BapsM

» Counter - noaknacc cjfioBapsi 4 nofacyeTa Xelwmnpyemblix 06beKTOB
e OrderedDict
e defaultdict

* UserDict, UserList, UserString

BpeMEHHaH CJIIO2KHOCTDH aJITOPHTMa

MpuMmeuyaHue: Source
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CrHucok

Deque

Operation Average Case

Copy O(n)

Append O(1)

Pop last 0(1)

Pop intermediate | O(n)

Insert O(n)

Get Item 0(1)

Set Item 0(1)

Delete Item O(n)

Iteration O(n)

Get Slice O(k)

Del Slice O(n)

Set Slice O(k+n)

Extend O(k)

Sort O(n log n)

Multiply O(nk)

xins O(n)

min(s), max(s) O(n)

Get Length 0(1)
Operation | Average Case
copy O(n)
append 0(1)
appendleft | O(1)
pop O(1)
popleft 0(1)
extend O(k)
extendleft | O(k)
rotate O(k)
remove O(n)

Collections
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Dict

Operation | Average Case
kind 0(1)
copy O(n)
Get Item 0(1)
Set Item 0(1)
Delete Item | O(1)
Iteration O(n)

Co3maHue KJIaCcCOB C MOMOIIIBI0 namedtuple

collections.namedtuple

dyHKUMSA namedtuple no3BossieT co3aaBaTb HOBbIE KNlACChl, KOTOpble HacenytoT tuple n npu aToMm:
* [OCTYM K aTpubyTaM MOXXET OCYLLECTBSATLCSA MO UMEHN
* LOCTYM K 3/IEMEHTaMU Mo NHOEKCY
e 3K3eMNAsp Kjlacca ABASETCS UTEPUPYEMBIM 06 BEKTOM
* aTpnbyTbl HEU3MEHSEMBI

MNMeHoBaHHbIE KOPTEXN NPUCBANBAIOT MMEHa KaXk oMy 3J/IeMEHTY KOpTeXXa U Koj BbirnsanT bonee
MOHATHbIM, TAaK KaK BMECTO MHAEKCOB UCMNOJIb3YIOTCS MMeHa. [pn 3TOM, BCe& BO3MOXXHOCTU 00bIYHbIX
KOpTeXXen ocTatoTcs.

In [1]: from collections import namedtuple

In [2]: RouterClass = namedtuple('Router', ['hostname', 'ip', 'ios'l])
In [3]: r1 = RouterClass('rl', '10.1.1.1"', '15.4")

In [30]: r1

Out[30]: Router(hostname='rl', ip='10.1.1.1", io0s='15.4")

In [18]: rl.hostname

Out[18]: 'rl1'

In [19]: rl.ip
OQut[19]: '10.1.1.1"

In [20]: hostname, ip, ios = rl

(continues on next page)
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(MpoposKeHue ¢ npeablaywen cCTpaHnLbl)

In [21]: hostname
Out[21]: 'rl1'

In [22]: ip
Out[22]: '10.1.1.1'

In [23]: ios
Out[23]: '15.4'

MeTon as_dict Bo3epawaeT OrderedDict:

In [9]: rl. asdict()
Out[9]: OrderedDict([('hostname', 'r1'), ('ip', '10.1.1.1'), ('ios', '15.4"')1)

MeTopn _replace Bo3BpallaeT HOBbLIV 3K3eMMAAP KJlacca, B KOTOPOM 3aMeHeHbl YKa3aHHbIe Mos:

In [18]: rl1 = RouterClass('rl', '10.1.1.1', '15.4")

In [19]: r1
Out[19]: Router(hostname='rl', ip='10.1.1.1"', ios='15.4")

In [20]: rl. replace(ip='10.2.2.2")
Out[20]: Router(hostname='rl', ip='10.2.2.2"', i0s='15.4")

MeTon make co3paeT HOBbIN 3K3eMMNSp Kjlacca 13 rnocsiefoBaTeslbHOCTU NoJsieit (3To MeTo Knac-
ca):

In [22]: RouterClass. make(['r3', '10.3.3.3', '15.2'])
Out[22]: Router(hostname='r3', ip='10.3.3.3"', i0s='15.2")

In [23]: r3 = RouterClass. make(['r3', '10.3.3.3', '15.2'])

Mpumep ncnonb3osaHua namedtuple:

import sqlite3
from collections import namedtuple

key = 'vlan'
value = 10
db_filename = 'dhcp snooping.db’

keys = ['mac', 'ip',
DhcpSnoopRecord = namedtuple('DhcpSnoopRecord', keys)

'vlan', 'interface', 'switch']

(continues on next page)
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(MpoposKeHue ¢ npeablaywen cCTpaHnLbl)

conn = sqlite3.connect(db_filename)
query = 'select from dhcp where = ?'.format(','.join(keys), key)

print('-"' * 40)

for row in map(DhcpSnoopRecord. make, conn.execute(query, (value,))):
print(row.mac, row.ip, row.interface, sep='\n')
print('-"' * 40)

BoiBOA:

$ python get data.py
00:09:BB:3D:D6:58
10.1.10.2
FastEthernet0/1
00:07:BC:3F:A6:50
10.1.10.6
FastEthernet0/3

MapameTp defaults Mo3BoNsAeT yKasbliBaTb 3HAYEHUSA MO YMOJIHAHUIO:

In [33]: IPAddress = namedtuple('IPAddress', ['address', 'mask'], defaults=[24])

In [34]: ipl = IPAddress('10.1.1.1', 28)

In [35]: ipl
Out[35]: IPAddress(address='10.1.1.1"', mask=28)

In [36]: ip2 = IPAddress('10.2.2.2")

In [37]: ip2
Out[37]: IPAddress(address='10.2.2.2"', mask=24)

typing.NamedTuple

Ewe oaAnH BapmaHT co34aHUs Kilacca C NOMOLLIbIO UMEHHOBAHHOIO KOPTEXa - Hac/siefloBaHWe Kiac-
ca typing.NamedTuple. ba3zoBblie ocobeHHOCTN namedtuple coOXpaHATCSA, MOC €CTb BO3MOXXHOCTb
nob6aBnATbL CBOM MeTO4bl.

In [9]: from typing import NamedTuple

In [10]: class IPAddress(typing.NamedTuple):

(continues on next page)
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ip: str
mask: int = 24

In [11]: ipl = IPAddress('10.1.1.1', 28)

In [12]: ipl
Out[12]: IPAddress(ip='10.1.1.1"', mask=28)

In [13]: class IPAddress(typing.NamedTuple):

ip: str
mask: int = 24

def convert to bin(self):
pass

In [14]: ipl = IPAddress('10.1.1.1', 28)

In [15]: ipl.convert_to bin
Out[15]: <bound method IPAddress.convert to bin of IPAddress(ip='10.1.1.1"', mask=28)>

collections.deque

Deque nopnep>xmBaeT noTokobesonacHble, 3hPEKTUBHBLIE C TOYKM 3peHNs NamMAaTn gobasneHns u
n3sseyeHnsa c obenx CTOpoH ABYXCTOPOHHEN o4epenn C NPMMEPHO 0AMHAKOBOW NMPON3BOANTENb-
HocTbto O(1) B NtoboM HanpaBaeHUN.

class collections.deque([iterable[, maxlen]])

MeTogabl deque

append(x)
appendleft(x)
clear()

copy ()

count(x)
extend(iterable)
extendleft(iterable)

index(x[, start[, stopll)
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e insert(i, x)

* pop()

* popleft()

* remove(value)

* reverse()

e rotate(n=1)

* maxlen
append
In [1]: from collections import deque
In [2]: d = deque([1l, 2, 3])
In [3]: d.append(4)
In [4]: d
Out[4]: deque([1, 2, 3, 4])
In [5]: d.appendleft(0)
In [6]: d
Out[6]: deque([0, 1, 2, 3, 4])
pop
In [7]1: d.pop()
Out[7]: 4
In [9]: d
Out[9]: deque([0, 1, 2, 31)
In [10]: d.popleft()
OQut[10]: O
In [11]: d
Out[11l]: deque([1l, 2, 3])
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index

In [12]:
Out[12]:

In [13]:
Out[13]:

dro]

d[-1]

rotate

In [14]:

In [15]:
Out[15]:

In [16]:

In [17]:
Out[17]:

d.rotate(1)

d
deque([3, 1, 2])

d.rotate(-2)

d
deque([2, 3, 1])

maxlen

In [19]:

In [20]:
Out[20]:

In [21]:

In [22]:
Out[22]:

In [23]:

In [24]:
Out[24]:

d = deque([1, 2, 3, 4, 5], maxlen=5)

d
deque([1, 2, 3, 4, 5])

d.append(6)

d
deque([2, 3, 4, 5, 6])

d.appendleft(100)

d
deque([100, 2, 3, 4, 5])
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IIpuMep HCIOIb30BaHUS

def tail(filename, n=10):
'Return the last n lines of a file'
with open(filename) as f:
return deque(f, n)

collections.ChainMap

ChainMap - Knacc MoxoXxWih Ha cnoBapb AN CO34aHUA eduMHOro MHTepdeica Ons AocTyna K
HECKOJIbKUM C/I0BapaM

class collections.ChainMap (*maps)

MeTopabl:
* maps
* new child(m=None, **kwargs)

* parents

In [1]: from collections import ChainMap

In [2]: r1 = {
: "host": "192.168.100.1",

"auth username": "cisco",
"auth password": "cisco",
"auth _secondary": "cisco",
"platform": "cisco iosxe",

"timeout socket": 15,

In [3]: default params = {
: "auth strict key": False,
"timeout socket": 5,
"timeout transport": 10,

In [4]: scrapli_params = ChainMap(rl, default params)

In [5]: pprint(scrapli_params)

ChainMap({'auth password': 'cisco',
'auth_secondary': 'cisco',
'auth username': 'cisco',

‘host': '192.168.100.1",

(continues on next page)
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‘platform': 'cisco_iosxe',
"timeout socket': 15},
{'auth _strict key': False,
"timeout socket': 5,
"timeout transport': 10})

In [6]: scrapli params["timeout socket"]
Out[6]: 15

In [7]: scrapli_params["timeout transport"]
OQut[7]: 10

In [8]: scrapli params["host"]
Out[8]: '192.168.100.1"

maps, parents

In [12]: scrapli_params.maps

Out[12]:

[{'host': '192.168.100.1"',
'auth_username': 'cisco',
‘auth _password': 'cisco',
'auth_secondary': ‘'cisco',
'platform': 'cisco iosxe',

"timeout_socket': 15},

{'auth _strict key': False, 'timeout socket':

In [13]: scrapli_params.parents
Out[13]: ChainMap({'auth strict key': False,

)

5, 'timeout transport': 10}]

"timeout socket': 5,

"timeout transport': 10}

new_child

In [18]: pprint(scrapli_params)

ChainMap({'auth password': 'cisco',
'auth _secondary': 'cisco',
'auth_username': 'cisco',
'host': '192.168.100.1",
‘platform': 'cisco_iosxe',
"timeout socket': 15},

{'auth strict key': False,

"timeout socket': 5,

(continues on next page)
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‘timeout transport': 10})

In [19]: updated info = {"host": "10.1.1.1"}

In [20]: new _params = scrapli params.new child(updated info)

In [22]: pprint(new params)
ChainMap({'host': '10.1.1.1'},
{'auth password': 'cisco',
‘auth_secondary': ‘'cisco',
'auth username': 'cisco',
'host': '192.168.100.1"',
'platform': 'cisco iosxe',
"timeout socket': 15},
{'auth strict key': False,
"timeout socket': 5,
"timeout transport': 10})

In [23]: new_params["host"]
OQut[23]: '10.1.1.1'

In [25]: pprint(scrapli_params)

ChainMap({'auth password': 'cisco',
'auth secondary': 'cisco',
'auth_username': 'cisco',
'host': '192.168.100.1",
'platform': 'cisco iosxe',
"timeout socket': 15},

{'auth strict key': False,

"timeout socket': 5,
"timeout transport': 10})

Counter

Counter - nogknacc cnosapsa 414 noacyeTa xewmpyembix 06 bekToB

class collections.Counter([iterable-or-mappingl])

* elements()
* most _common([n])
* subtract([iterable-or-mappingl])

e total() (New in version 3.10)
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* fromkeys(iterable)

In [2]: c1 = Counter("aaabbbccccddddd")

In [3]: cl
Out[3]: Counter({'a': 3, 'b': 3, 'c': 4, 'd': 5})

In [4]: list(cl.elements())
Out[4]: [Iall Ial’ Ial’ Ibl, Ibl, Ibl, ICI’ ICI’ ICI’ ICI, Idl, Idl, Idl, Idl’ Idl]

In [5]: cl.most common(2)
OQut[5]: [('d', 5), ('c', 4)]

Onepauunn ¢ Counter

In [3]: cl
Out[3]: Counter({'a': 3, 'b': 3, 'c': 4, 'd': 5})

In [6]: c2 = Counter(a=1, d=5)

In [7]: c2
Out[7]: Counter({'a': 1, 'd': 5})

In [9]: cl - c2
Out[9]: Counter({'a': 2, 'b': 3, 'c': 4})

In [11]: cl.subtract(c2)

In [12]: cl + c2
Out[12]: Counter({'a': 3, 'b': 3, 'c': 4, 'd': 5})

ITpuMmep UCHIOIBL30BaHUA

import re

import string

from pprint import pprint

from collections import Counter

with open("text.txt") as f:
content = f.read()

clear_text = re.sub(f"[{string.punctuation}»«]", " ", content.lower())
words = re.split("\s+", clear_text)
stats = Counter(words)

(continues on next page)
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pprint(stats.most common(20))

PesynbTaT

[(‘c', 9),

('He', 8),
('notokoB', 6),
('s', 6),

('nz', 5),
('sto', 5),
('print', 5),
(‘npu', 4),
('notokamun', 4),
('ecnu', 4),
('bynet', 4),
(‘na', 4),
('pabotaet', 4),
('pabortatp', 3),
(‘n', 3),
('Hanpumep', 3),
('HopManbHO', 3),
(‘uto', 3),
('coobueHnus', 3),
('MoxeT', 3)]

collections.OrderedDict

OrderedDict noxo> Ha 06bl4YHbIE C/IOBapU, HO UMEIOT HEKOTOpPbIE AOMOJHUTENbHbIE BO3MOXHOCTN,
CBfA3aHHbIE C onepaunsaMmn ynopsagodmeaHmnsa. HadmHasa ¢ Python 3.7, oBbi4HbIE ClOBapy TakxXe CTa-
v ynopsaoyYeHHbIMn, HO npu 3ToM B OrderedDict ocTanncb HECKOJIbKO NMOMI€3HbIX BO3MOXXHOCTEN:

* O6bIyHbIN dict onTUMKM3MpPOBaH Ha onepaunm mapping (getitem, setitem, deleteitem)

* OrderedDict onTuMn3nMpoBaH NMoA onepauum nepeynopsanovmsaHme

* Anroputmmnyeckn OrderedDict moxkeT obpabaTeiBaTb YacTble onepauun nepeynopsagoyveHuns

nyduwe, yem dict

* Mpwu cpaBHeHUN paBeHCTBa csioBapel, OrderedDict y4MTbiBaeT COOTBETCTBUE NOPSAAKA

* Y OrderedDict ecTtb MmeToa move to end() ana apheKTUBHOIro nepeMeLleHuns 3eMeHTa B KO-

HeL croBaps

class collections.OrderedDict([items])

e popitem(last=True)
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* move_to _end(key, last=True)

In [10]: d1 = {1: 100, 2: 200}

In [11]: d2 = {2: 200, 1: 100}

In [12]: d1 == d2
Out[12]: True

In [13]: from collections import OrderedDict

In [14]: ol = OrderedDict({1: 100, 2: 200})

In [15]: 02 = OrderedDict({2: 200, 1: 100})

In [16]: 0l == 02
Out[16]: False

move_to_end

In [17]: ol
Out[17]: OrderedDict([(1, 100), (2, 200)])

In [18]: ol.move to _end(1)

In [19]: ol
Out[19]: OrderedDict([(2, 200), (1, 100)])

collections.defaultdict

defaultdict - nogknacc cnosaps, KOTOPbLIN Bbi3blBa€T YKa3aHHYO QYHKLMIO O1a NMOACTAaHOBKMK HeCy-

LLEeCTBYIOLLNX 3HAYEHWI

class collections.defaultdict(default factory=None, /[,

1)

In [2]: from collections import defaultdict

In [3]: data = "some very important text"

In [4]: d = defaultdict(int)

In [5]: d
Out[5]: defaultdict(int, {})

(continues on next page)
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In [6]: for letter in data:
d[letter] += 1

In [7]: d

Out[7]:

defaultdict(int,
{'s": 1,
'o': 2,
'm': 2,
'e': 3,
L3,
'vii 1,
'r': 2,
'yt 1,
it 1,
'‘p'i 1,
't': 4,
'a': 1,
‘'n": 1,
'x': 1})

In [9]: sorted(d.items(), key=lambda x: x[-1], reverse=True)
Out[9]:
[t 4),
3),
3),
2),
2),
2),
1),
1),
1),
1),
1),
1),
1),
1)1

—
(0]

e e e e e e e e e e

X 0 0 T HHF< < 0 5 3 O
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config_swl.txt

interface FastEthernet0/0

switchport mode access

switchport access vlan 10

|

interface FastEthernet0/1

switchport trunk encapsulation dotlqg
switchport trunk allowed vlan 100,200
switchport mode trunk

|
interface FastEthernet0/2

switchport mode access

switchport access vlan 20

|
interface FastEthernet0/3

switchport trunk encapsulation dotlqg
switchport trunk allowed vlan 100,300,400,500,600
switchport mode trunk

{'FastEthernet0/0': ['switchport mode access',

'switchport access vlan 10'],

'switchport access vlan 20'],

'switchport access vlan 20'],
'switchport access vlan 30'],

'FastEthernet0/1': ['switchport trunk encapsulation dotlq',
'switchport trunk allowed vlan 100,200',
'switchport mode trunk'],
'FastEthernet0/2': ['switchport mode access',
'FastEthernet0/3': ['switchport trunk encapsulation dotlq',
'switchport trunk allowed vlan 100,300,400,500,600',
'switchport mode trunk'],
'FastEthernetl/0': ['switchport mode access',
'FastEthernetl/1': ['switchport mode access',
'FastEthernetl/2': ['switchport trunk encapsulation dotlq',

'switchport

'switchport mode trunk']}

trunk allowed vlan 400,500,600"',

from pprint import pprint
from collections import defaultdict

def get ip from cfg(filename):
result = defaultdict(list)
with open(filename) as f:
for line in f:
if line.startswith("interface"):
intf = line.split()[-1]

(continues on next page)
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elif line.startswith(" switchport"):
result[intf].append(line.strip())
return result

if name == " main_ ":
pprint(get _ip from cfg("config swl.txt"))

UserlList, UserDict, UserStr
Knacc UserList gencteyeT Kak obonoyka gna list. 91o nonesHbin 6a30BbIN KNacc Ansa co3gaHus

CBOMX KJ1aCCOB, KOTOpPbIE MOryT HacnenoBaTk UserList n nepeonpenenaTh CywecTBYOLWME METOAbI
nnn nobaBnsTb HOBbIE.

ITouemy OBI He HacegoBaTh BCcTpoeHHbIE list, dict, str?

Mpwn HacneposaHum UserDict

from collections import UserDict

class MyDict(UserDict):
def setitem (self, key, value):

print(" setitem ", key)
In [20]: d1 = MyDict({1l: 100, 2: 200})
_ setitem 1
__setitem 2

In [21]: dl.update({3: 300})
__setitem 3

BcTpoeHHbIn dict

class MyDict(dict):
def setitem (self, key, value):
print(" setitem ", key)

In [12]: d1 = MyDict({1: 100, 2: 200})

In [15]: dl.update({3: 300})
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UserList

from collections import UserList

class Task:
def init (self, name):
self.name = name

def repr_ (self):
return f"Task('{self.name}"')"

class ToDo(UserList):
def postpone(self):
first task = self.data.pop(0)
self.data.append(first task)

taskl = Task("taskl")
task2 = Task("task2")
task3 = Task("task3")
task4 = Task("task4")
task5 = Task("task5")

todo list = [taskl, task2, task3]
todo = ToDo(todo list)

Mcnonb3oBaHume

In [2]: todo
Out[2]: [Task('taskl'), Task('task2'), Task('task3')]

In [3]: todo[0]
Out[3]: Task('taskl')

In [4]: todo[:-1]
Out[4]: [Task('taskl'), Task('task2')]

In [5]: todo.postpone()

In [6]: todo
Out[6]: [Task('task2'), Task('task3'), Task('taskl')]

Onsa cpaBHeHna Bepcusa Todo ¢ ncnonb3osaHuem collections.abc.MutableSequence
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from collections.abc import MutableSequence

class Task:
def init (self, name):
self.name = name

def  repr_ (self):
return f"Task('{self.name}"')"

class ToDo(MutableSequence):
def init (self, tasks):
self.tasks = tasks

def _ repr_ (self):
return f"ToDo('{self.tasks}')"

def getitem (self, index):
print(" getitem ", index)
return self.tasks[index]

def setitem (self, index, value):
print(" setitem ", index)
self.tasks[index] = value

def delitem_ (self, index):
print(" detitem ", index)
del self.tasks[index]

def len (self):
return len(self.tasks)

def insert(self, index, value):
self.tasks.insert(index, value)

taskl = Task("taskl")
task2 = Task("task2")
task3 = Task("task3")
task4 = Task("task4")
task5 = Task("task5")
todo list = [taskl, task2, task3, task4, task5]
todo = ToDo(todo list)
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Otrnaguuk pdb

OcHosBsl pdb

OTnapg4yvk (debugger) aTo oToenbHLIM MOAY /b, COPT NN YacTb pefakTopa/IDE, KoTopasa no3sons-
eT genaTb OTJlagKy KoAa.

Mpumepbl OTNAaAYNKOB U PefaKTOPOB C OTNaf4YUKaMu:

e pdb - Mmoaynb cTaHdapTHoOM Bmubnnotekn Python (ecTb MHoOro pasHosugHocTen pdbr, ipdb,
pdbpp)

* OTNAA4YUKN B pefakTopax onsa HadymHawwmx: Mu, Thonny
* PyCharm
* VS Code

Kak 3anyctuTb pdb

python -m pdb script.py

Ons Bbixoga us pdb ncnonbsyeTtcs kKomaHaa g.

B nto6oit MOMEHT MOXXHO nepe3anycTuTb ckpunT, 6e3 noTepu breakpoint, ¢ NomMoLlblo KOMaHAbI
run.

Ba3o0oBbIe KOMaHALI IEePEeIBHKEHHsI 0 IMPorpaMmMe
* n (next) - BLINOJIHUTbL BCE 4O CAeAyioLLel CTPOKU. DTa KOMaH4a He 3aX0AUT B (hyHKLUN, KO-
TOpble BbI3bIBAOTCA B CTPOKE

* s (step) - BbIMOJHNUTb TEKYLLYIO CTPOKY, OCTAaHOBMUTbLCS KaK MOXXHO paHblle. 9Ta KOMaHpa 3a-
XOOWT B PYHKLMWN, KOTOPbIE BbI3bIBAOTCSA B CTPOKE

* C (continue) - BbINONHUTL BCe A0 breakpoint. Tak>ke nosesHa, Korga cKkpunT oTpabaTbiBaeT C
WCKJII0YEHNEM, MO3BONAET AONTU A0 CTPOKU, FAe BO3HUKIIO UCKIIIOYEHNE

KoHTeKCT B Kofe, IIepeMeHHbIe

* | (list) - noka3bIBaeT cneayLyo CTPOKY, KoTopas byaeT BbIMOAHATLECA U 5 CTPOK A0 1 nocie
Hee. MNMpwu pobaBneHun Amnana3oHa NoKa3lblBaeT yKa3aHHble CTPOKW, Hanpumep, list 1, 20
nokaxeT Kog ¢ 1 no 20 cTpoky

* |l (longlist) - noka3biBaeT BeCb MeTOA UM PYHKLUIO B KOTOPOM Mbl HAXOAUMCS

* a (args) - noka3sblBaeT apryMeHTbl QyHKUUN (M MeToaa) U nx 3HadveHus. PaboTaeT TonbKo
BHYTPU PpyHKL NN
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https://docs.python.org/3/library/pdb.html
https://codewith.mu/
https://thonny.org/
https://www.jetbrains.com/pycharm/
https://code.visualstudio.com/
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* p - rnoka3blBaeT 3Ha4YeHUe nepemeHHon, paboTaeT Kak print. CuHTakcuc p vara, rae vara mms
rnepeMeHHomn

* pp - MOKa3bIBaeT 3HA4YEeHNEe NnepeMeHHon, paboTaeT Kak pprint. CuHTakcuc pp vara, rae vara
MMS nepemMeHHon

Beinonaenue Python xomang B pdb

Jiobyto KoMaHAy MO>XXHO BbIMOJHUTL YKa3as | nepen Hen:

vara = 55
Iresult.append(vara)

TakuM 06pa3oM MOXKHO NPO6OBaTh BbINOJHUTL Kake-To AeNCTBUS B TEKYLLEM KOHTEKCTE NPorpaM-
Mbl, U3MEHUTb 3HAYEHUS NepPeMeHHbIX.

Tak>xe MOXKHO nepenTn B MHTeprnpeTaTop python 13 Tekywero KoOHTeKcTa. a8 3TOro UCrosb3y-
eTcs KoMaHaa interact:

(Pdb) interact

*interactive*

>>> print(cfg)

< io.TextIOWrapper name='sh cdp n swl.txt' mode='r' encoding='UTF-8'>
>>> cfg.closed

False

>>>

>>> data = ['1','2",'3"]

>>> print(',"'.join(data))

1,2,3

>>>

now exiting InteractiveConsole...
(Pdb)

[ns BbIXxoda U3 UHTepnpeTaTop UcnosiblyeTcs komaHaa Ctril-d.

[JomoIHUTe/IbHbIe KOMaHIbI 110 NePeIBUKEeHHUI0

e until - BbINOJIHUTL BCE OO0 yKa3aHHOMW CTpoku. CuHTakcmuc until 15, rge 15 HOMeEp CTPOKMK
* return - BbINOJIHAETCA BHYTPU PYHKLNM 1 BbINOJIHAET BCe A0 return

* U (up) - NnepeaBUHYTCA Ha OOMH YPOBEHb Bhllle B CTEKE BbI30BOB. Hanpumep, ecnm Mbl Mo
LLenoLiKe nepexoansn B 0AuNH Bbi30B YHKLIWMK, 3aTEM B ApPYro, 4ToObl BEpHYTbCA Ha3an Hafo
MCMNOJIb30BaTb UpP

d (down) - NnepeABUHYTCSA Ha OANH YPOBEHb HMXKE B CTEKE BbI3OBOB
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Breakpoints

* b (break) - komaHga onsa yctaHoBku breakpoint

Ecnn KoMaHOa yKa3blBaeTCs C apryMeHToM, Hanpumep, break 12 nnm break check ip, ycTaHas-
nmeaeTca breakpoint. be3 aprymMeHToB, KOMaH4a NokKa3blBaeT BCe yCTaHOBNEHHble breakpoint.

YpnaneHue breakpoint nog Homepom 1:

clear 1

YnanuTb Bce breakpoint Mo)xHo clear 6e3 aprymeHTOB.

Ba3oBble BapHaHThI YCTAaHOBKH breakpoint

YcTaHoBUTb breakpoint B cTpoke 12:

break 12

YcTaHoBUTb breakpoint B nepson cTpoke cdyHkuum check ip:

break check ip

Breakpoint c ycioBuem

Cpoenatb breakpoint B cTpoke 12, ecnn 3Ha4yeHune nepeMmeHHon num 6yaet 6onblie 10:

break 12, num > 10

IIpuBsizka KoMmaH1d K breakpoint

Co3pnaem breakpoint (npeanonaraem, 4To OH NEPBbIA, MO3TOMY €ro Homep byaeT 1):

break 12

HobaBnsem KoMaHAbl, KOTOpble By AyT BbIMOJHATLCA KaXkAbl pa3, Koraa nonagaem Ha breakpoint
(varl, var2, result_dict nosKHbI 6bITb 3aMeHeHbl Ha BallK NepeMeHHbIe)

commands 1

pp varl

pp var2

pp result dict
end
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ipdb

Mopaynb ipdb 3To oaHa 13 paszHosBuaHocTen pdb, koTopas nobaBnsieT NOACBETKY CUHTAKCUCa, BbI30B
ipython BMeCcTO BCTpOEHHOro nHTepnpeTaTopa, aBToNPOA0/KEHNE KOMAHA,.

YcTaHoBKa ipdb:

pip install ipdb

Kak 3anyctuTb ipdb

python -m ipdb script.py

B ocTasibHOM, KOMaHAbl Te XXe, 4To B 1 pdb, TonbKo No koMmaHAae interact oTkpoeTcs ipython, a He
BCTPOEHHbLIA UHTenpeTaTop python.

HOHOJIHI/ITEHI:HI:IB MaTepHaJ/Ibl

* The Python Debugger (pdb) - ocHoBbl paboTbl ¢ pdb
* Python 3 Module of the Week. pdb — Interactive Debugger. lNepeBoa Ha pycckui
* Python Debugging With Pdb - B KoHUe cTaTbn ecTb PDF co cnMckoM KomMaHA,

* Nathan Yergler: In Depth PDB - PyCon 2014
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https://github.com/gotcha/ipdb
https://pynet.twb-tech.com/blog/python/pdb.html
https://pymotw.com/3/pdb/
https://habr.com/ru/post/104086/
https://realpython.com/python-debugging-pdb/
https://www.youtube.com/watch?v=lnlZGhnULn4

IIpomozKeHue O0y4YeHHus1

* Fluent Python nepBoe n3gaHne (BTOpoe UsdaHme BoingeT oceHbto 2021 roga)
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https://www.amazon.com/Fluent-Python-Concise-Effective-Programming/dp/1491946008/
https://www.amazon.com/Fluent-Python-Concise-Effective-Programming/dp/1492056359/
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