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JInkcaHWH Uropb

Backend pa3paboTyuk,
AO «Ob6begunHeHHble Llndposblie
Cetn»

» 8 net B Perl: 4 ropa full-stack,
4 ropa TosibKO backend

» [epewén B pa3paboTky m3
TECTUPOBAHUSA

» KOHTaKTbI:
Telegram: @iliksanin 3
Email: i.liksanin@mail. ru




KpaTkasa nucrtopua tectuposaHusa B Perl

» IOnsa perl 6610 pa3spabotaH TAP (Test Anything
Protocol)

» Pa3paboTymkm Bpy4HYO Nncanm CTPOKK BbiBOAA,
HanpumMmep: print "ok - Test passed\n”;

» [loABUANCL NOANPOrpaMmbl 419 aBTOMaTU3aUNN:
ok() n noopobHble

» CTtanum nosaBnaTbCcs 6ubnmnotekn obveanHusLmne
Takune PyHKUUn

» BO3HUKanu I'IpO6J'IeMbI n3-3a X HECOBMECTUMOCTN



KpaTkasa nucrtopua tectuposaHusa B Perl

» Michael Schwern BbinycTtun Test: :Builder Kak
COBMECTUMYIO OCHOBY, MOPOANB SKOCUCTEMY
Test::Builder

» Schwern n gpyruve nelTannucb nepepaboraTb
Test::Builder gns ucnpassieHUs He4OCTATKOB,
HO NMPOEKT 3aKpbl/N

» Chad Granum Bbinyctunn Test2 n obHoBUAN
Test::Builder, npeBpaTnB ero B COBMECTUMbIN
csion nosepx Test?2



Test::More - 3acny>XeHHbIV BeTepaH PerL-Conf .Ru/25
» [Mosasunca B 2001 roay

» CtaHpapT ge-dakTto onsa Perl-tectnpoBaHus
e BxoguTt B agpo Perl (c Bepcun 5.6.2)
* MHO>XeCTBO TECTOB HAMNMCcaHbl Ha HEM

» [1pocTon 1 NOHATHBLIN API
e ok(), is(), like(), done testing()
¢ Jlerko oCBOUTb HOBMYKaM

» [MokpbiBaeT 80% noTpebHoCTEN
* ba30Bble NMpPoBepKU

e [1Nn9 C/OXHbIX CLeHapueB TpebyloTca AONONHUTENbHbIE
moaynum (Test: :Deep, Test::MockObjectwn T.4.)



[Mpobnemsbl Test::More

» Test::More noCcTpoeH BOKpYr egnHoOro
rnobanbHOro obvekTa Test::Builder. Becb ko
TeCHO CBA3aH:

# lib/Test/More.pm

sub is ($%$;%) {
my $tb = Test::More->builder;

return $tb->is eq(@ );

o U A W N

}

Mpobnema: HEBO3MOXXHO M30JIMPOBATb YaCTW
TEeCTOB WK CO34aTb HE3aBUCUMbIE TECTOBbLIE
KOHTEKCTblI.



Mpobnemsbl Test::More PerL-Con .Ru/25

» Pacwwupsowme dyHKLUOHAN MOAYIN 3aMEHANN
CUHIrNTOH Test: :Builder

1 subtest 'foo' => sub {

2 ok(1l, 'bar');

CH

4 # == v5.20 == == v5.42 ==

s # # Subtest: foo # Subtest: foo
6 # ok 1 - bar ok 1 - bar
7 # 1..1 1..1

s # ok 1 - foo ok 1 - foo

o # 1..1 1..1

MoppobHee: https://perldoc.perl.org/Test2::Transition


https://perldoc.perl.org/Test2::Transition

[Mpobnembl Test::More

tokuhirom@www4071uf:~/dev/Hok$ perl -Ilib eg/more2.t
ok 1
i..1
ok 1 - should detect message with NG word
ok 1
i..1
ok 2 - should not detect message without NG word
1502
ok 1 - MessageFilter
el _
tokuhirom@uwwd8T1luf:~/dev/Hok$ perl -MTest::Pretty -Ilib eg/more2.t

MessageFilter
should detect message with NG word

should not detect message without NG word

MoaopobHee: https://github.com/tokuhirom/Test-Pretty/issues/25


https://github.com/tokuhirom/Test-Pretty/issues/25

Mpobnemsl Test::More

O 00 N O U B W N =

e e e e =
Uu A W N O
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package MyResponse;
sub new { bless { code =>$ [1] }, $ [0] };
sub code { $ [0]->{code} }; 1;

package MyAssert;
use Test::More;
sub is http 200 {

Perl-Conf.Ru/25

# local $Test::Builder::Level = $Test::Builder::Level + 1;

Test::More::ok( $ [0]->code == 200, $ [1] );
oL

use open qw(:std :utf8);
use Test::More;

MyAssert::is http 200( MyResponse->new(500), 'home'
done testing();

# Failed test 'home'

# at script.pl line 9.

);



[Mpobnemsbl Test::More

1 package HelperA;

> use Test::More;

3 sub init { Test::More->builder->no diag(l) } # MensieT rnoban
4 1,

s package HelperB;

6 use Test::More;

7 sub init { diag 'a oxupan diag'; } # nosepeHue yxe WU3MEHEHOo
s 1;

9

10 package main;

11 use Test::More;

12 HelperA::init();

13 HelperB::init();

12 ok 1;

15 done_testing();

16 # ok 1

17 #1..1 7



Mpobnemsl Test::More

O 00 N O U B W N =
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# MunnuoHamn B Test::More B paMkax ¢anna TecCTbl Jiyylle HE FOHSTb

for my $i (1 .. 1 000 000) {
ok(1l, "test $ ");
if (%1 ==1 || $i % 200 000 ==
show _mem();
}
}
# Test::More
# tests RSS HWM VMS
# (MiB) (MiB) (MiB)
# 1 11.1 11.1 16.6
# 200k 121.9 121.9 127.3
# 400k 232.8 232.8 238.1
# 600k 343.2 343.2 348.6
# 800k 454.6 454.6 459.9
# 1000k 565.0 565.0 570.4

HoH K HHH

) {

tests

200k
400k
600k
800k
1000k

Test2::V0;
RSS HWM
(MiB) (MiB
15.2 15.
15.2 15.
15.2 15.
15.2 15.
15.2 15.
15.2 15.

NNNMNNNN—

VMS

(MiB
20.
20.
20.
20.
20.
20.

B S SN S

Perl-Conf.Ru/25

)



HeynobcTtBa Test::More
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Perl-Conf.Ru/25

» [Mpwn ncnonb3oBaHum utf8 c Test::More Hy>XHO He
3abbiBaTb CAeaThb 3TO C YBAaXKEHNEM

# Set the mode BEFORE anything loads Test::Builder
use open ':std', ':encoding(utf8)';
use Test::More;

# OR
# Modify the filehandles
my $builder = Test::More->builder;

binmode $builder->output, ":rencoding(utf8)";
binmode $builder->failure output, ":encoding(utf8)";
binmode $builder->todo output, ":encoding(utf8)";

# OR (if Test::Builder used Test2)
use Test2::Plugin::UTF8;



HeypnobcTtea Test::More

» OTCyTCTBME BCTPOEHHOW NMoaaep XK MOKOB

» OTCyTCTBUE BCTPOEHHOW NOAOEPIKKUN TECTOB
NCKJIIOYEHUW U npeaynpexxaeHni

» OTCcyTBME BCTPOEHHOW NogaepXkKu rubkoro
rny6oKoro cpaBHeEHUS

» PekoMeHpauunnm B ooKyMeHTauum no Test::More
He ncnonb3oBaTb Test: :More:)



Test2 - pesonounda nnun asoaoUnNa? Perl-Conf.Ru/25

> 3BOJ1IOI.I,VISI B MCNOJ1Ib30OBaAaHUMU
e CoBMecTuMOCTb: Test::Builder Tenepb cnon Hag
Test2
e lMpwusblyHble ok/is/like/subtest ecTb B Test2::V0
* YaydweHusa "n3 Kopobkun”: kpacmebin Compare ¢
Tabnnuamun, Subtest ¢ bycdepunsaunen

> PeBoJsilOLUA B apXUTeKType
e CobbITna BMecTo rnobasbHOro COCToAHNSA

e [narunHel MmoryT 6e3onacHO MoaAnULMPOBaTb
nosegeHue

* Jlerko co3naBaTb 6BMOIMOTEKM HE onacasiCb CJIOMAThb
Yy>KOW KOA



YTo Takoe Test?2 Perl-Conf .Ru/25

» Test2 - 370 hpenMBOpPK AN HANUCAHUS TECTOBbIX
NHCTPYMEHTOB

> YnpollaeT HanucaHne cobCTBEHHbIX PacLUNPEHNI

» [lpenocTaBsigseT MHOXKECTBO MHCTPYMEHTOB U3
Kopobkun Test2::Suite

MopnpobHee: https://perldoc.perl.org/Test2::Suite

10


https://perldoc.perl.org/Test2::Suite

A 4yTo bypeT c Test: :Builder?

» Cenvac Test::Builder - coBMeCcTUMbIN CNON
rnosepx Test2

» B Takom Buae ¢ 10 maga 2016 roana

» MO>XHO cMewWwnBaTb UHCTPYMEHTHI U3
Test::Builder n Test?2

» BepoATHO OH TaK M OCTaHeTCd and
coBMeCTUMOCTUN CO CTapbliM KOAOM

11



Test2::Suite

» HaymHaa c Perl 5.40 Test2::Suite BxoauT B
core

» Bckope Test2::Suite Takxe byaeT obbeanHEH C
anctpubytmeom Test-Simple

> Y)Xe cenvyac MOXKHO UCMO0JIb30BaTbh B MOLOYJISX
aapa (co cnos aBTOopa Test2)

MoapobHee npo akocuctemy Test2 ot Chad
Granum:
https://www.youtube.com/watch?v=
DdSQkIfeoqU

12



https://www.youtube.com/watch?v=DdSQkIfeoqU
https://www.youtube.com/watch?v=DdSQkIfeoqU

Test::More n Test2::VO

O 00 N O U B W N =

=
=]

use Test2::V0;

Perl-Conf.Ru/25

ok( 2 + 2 == 4, '6ba3oBas MaTeMaTuKa' );

is( 42, 42, 'pe3ynbTaT paBeH 42'
'cTaTtyc He ouwwubka' );

isnt( 'ok', 'error',

like( 'test@test.com', qr/\@/,
unlike( 'qw22', qr/123/,

done testing();

ok 1 - 6a3oBas MaTeMaTuKa
ok 2 - pe3ynbTaT paBeH 42
ok 3 - cTaTtyc He owwubka
ok 4 - copepxuT @

ok 5 - He copepxut 123
1..5

);

"copepxut @' );
'He copepxuT 123' );

# Seeded srand with seed '20250926' from
local date.

ok 1 - 6a3oBas MaTeMaTuka

ok 2 - pe3ynbTaTt paBeH 42

ok 3 - cTatyc He owubka

ok 4 - copepxut @

ok 5 - He copmepxut 123 ]_:3
1..5



Test::More n Test2::VO
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use Test2::V0;

package MyClass;

sub new { bless {}, shift }
sub save {1}

1;

package main;

my $obj = MyClass->new();

can_ok( $obj, qw(new save) );

isa ok( $obj, 'MyClass' ); # oTtnuyaetcs ecnu 6onbwe X2- apryMeHTOB

done testing();

ok 1 - MyClass->can(...) ok 1 - MyClass=HASH->can(...)
ok 2 - An object of class 'MyClass' isa ok 2 - MyClass=HASH->isa('MyClass')
'MyClass' 1..2

bl 13



Test::More n Test2::VO

use Test2::V0;

subtest 'An example subtest' => sub {
pass('pass');
ok(1l, 'ok');

}

0o N o U A W N =

done testing();

# Subtest: An example subtest ok 1 - An example subtest {
ok 1 - pass ok 1 - pass
ok 2 - ok ok 2 - ok
1..2 1..2
ok 1 - An example subtest }
1

1..1 1

13



[(nybokne cpaBHEHMUH

N o U~ W N R

10
11
12
13
14
15
16

use Test::More;
is deeply([1,2,3], [1,2,3]);

# Failed test: order of elements

is deeply(
{ users => [qw/alice bob/]
3
{ users => [qw/bob alice/] }

);

# Failed test: extra field

is deeply(
{ age => 30, id => 123 },
{ age => 30 }

)5
done testing();

Perl-Conf.Ru/25

ok 1

not ok 2

# Failed test at 010.pl line 6.

# Structures begin differing at:
# $got->{users}[0] = 'alice'
# $expected->{users}[0] = 'bob'
not ok 3

# Failed test at 010.pl line 12.

# Structures begin differing at:
# $got->{id} = '123'

# $expected->{id} = Does not exist
1..3

# Looks like you failed 2 tests of 3.

14



[(nybokne cpaBHEHMUH
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Perl-Conf.Ru/25

use Test::More;
use Test: :Deep;

# MNopsiloK He BaXeH, KPATHOCTU YUUTHLIBAWTCS .
cmp deeply( [ 1, 2, 2, 3 1, bag( 2, 3, 2, 1), 'same multiset' );

# MNopANOK He BaXeH, 3/IEMEHTbl YHWUKASbHbI.
cmp deeply( [ 1, 2, 2, 3 1, set(qw/l1 2 3/), 'same set' );

# XewponkeH- cogepxaTb KakK MUHMMYM YKa3aHHble napbl.
cmp _deeply( {a=>1, b=>2}, superhashof({a=>1}), 'superhash ok' );

# cpaBHeHMe MO perynsapHoMy BblpaXeHWo.
cmp_deeply('Ivan Ivanov', re(qr/~Ivan /), 'string matches regex');

done_ testing();

14



[(nybokne cpaBHEHMUH

use Test2::Tools::Compare quw{

is like isnt unlike

match mismatch validator

hash array bag object meta number float rounded within string subset bool
in_set not_in_set check_set

IH

is(

HE

MoppobHee: https://metacpan.org/pod/Test2::Tools: :Compare

Perl-Conf.Ru/25

item field call call_list call_hash prop check all_items all_keys all_vals all_values

etc end filter_items
TFDDFEDNE FDNE U L

event fail_ewvents
exact_ref

$some_hash,
hash {
field a =» 1;
field b =» 2;
field c => 3

3

3,

"Hash matches spec”

14


https://metacpan.org/pod/Test2::Tools::Compare

[nybokne cpaBHeHUA
use Test2::V0;

1

2 1is(

3 [1, 2, 2, 31,
4 bag {

5 item 2;

6 item 3;

7 item 2;

8 item 1;

9 }I

10 'same multiset'
1no);

12 1is(

13 [1, 2, 2, 31,
14 bag {

15 item $  for ( 2, 3, 2,
16 }I

17 'same multiset'

Perl-Conf.Ru/25

14



[nybokne cpaBHeHUA
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use Test2::V0;
is(
[ 1, '"Ivanov Ivan', {foo => 'bar'}, undef 1,
subset {
item hash{
field foo => E();
}
}I
'"HaWieH OoOWH 3N1eMeHT - X3l ¢ KnwyoMm foo'
);
# T() - true
# F() - false (value must exist)
# D() - defined
# U() - undefined
# DF() - defined but false
# E() - exists
# L() - defined and has length
# DNE() - (D)oes (N)ot (E)xist

Perl-Conf.Ru/25

14



[nybokne cpaBHeHUA

use Test2::V0;

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

is(

)

# etc(

{foo => 'foo', bar => 'bar'},
hash {
field foo => 'foo';
field bar => match qr/a/;
end;

I

"Hash matches expectations"

done testing();

Perl-Conf.Ru/25

# end() - forbid any extra keys; must be last in the hash block
) - allow extra keys; must be last in the hash block

14



[nybokne cpaBHeHUA

O 00 N O U B W N =

e e e T i e
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use Test2::V0;

is(

{ foo => 'bar', true => 0,
{ foo => 'bat', true =>T,
"Nothing will match"

-~

+

| {deep}{x}
| {false}

| {foo}
|
+

HoHoHHH R HHH R

_____ L
GOT | OP

_____ e
5 | eq

1 | FALSE()
bar | eq

® | TRUE()
_____ e

Perl-Conf.Ru/25

\%

\%
o U

false => 1, deep => { x
false => F, deep => { x

—
—

Failed test 'Nothing will match'
at snippets/015.pl line 3.

Fommmm o +---- - +
| CHECK | LNs |
R +----- +
| 6 | I
| FALSE | 3 |
| bat | |
| TRUE | 3

tommema +----- +

14



[nybokne cpaBHeHMUS

O 00 N O U B W N =
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is(

Perl-Conf.Ru/25

bless( { foo => 'foo', bar => 'bar' }, 'My::Package' ),
object {

}

)

# Meta properties:
prop blessed => 'My::Package';

# Can check fields on underlying hash
field foo => 'foo';
field bar => match qr/a/;

# Can check results of calling methods
call foo => 'foo';

# # Can check results of calling custom methods
call sub { [ shift->list ] } == [ 'a', 'b', 'c' 1;

’bject is as expected" 14



NcKnw4YeHns u npepynpexmeHuns

1 use Test2::V0;

2

3 is(

4 dies { die 'xxx' },
5 match qr/xxx/,

6 "Got exception"
7))

8

o Llike(

10 dies { die 'xxx' },
1 qr/xxx/,

"Got exception"

o
N

)

e
U A~ W

ok(lives { 1 }, "did not die");

-
o

done testing();

[
~

Perl-Conf.Ru/25
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NcKnw4YeHns u npepynpexmeHuns

O 00 N O U B W N =

e e e T i e
0 N OO U B~ W N O

use Test2::V0;

ok( warns { warn 'a' }, "the code warns" );

ok( 'warns {1}, "The code does not warn" );
is( warns { warn 'a'; warn 'b' }, 2, "got 2 warnings"
ok( no warnings {1}, "code did not warn" );

like(

);

is(

);

warning { warn 'xxx' },
qr/xxx/,
"Got expected warning"

warnings { warn "a\n"; warn "b\n" },
[ Ila\nII’ Ilb\nll ] ,
"Got 2 specific warnings"

Perl-Conf.Ru/25
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MoKWK
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use Test2::V0;

use v5.42;

package Calculator;

sub new ($class) { bless {}, $class }
sub add ( $self, $x, $y ) { $x + $y }

1;

package main;
my $mock = mock 'Calculator' => (

add => [ multiply => sub ( $self, $x, $y ) { $x * $y } 1,
override => [ add => sub {42} 1,
set => [ hello => sub {"Hello"} ]

);

my $calc = Calculator->new();

is( $calc-»add( 1, 1), 42, 'mock add' );

is( $calc->multiply( 2, 2 ), 4, 'mock multiply' );

is( $calc->hello(), 'Hello', 'mock multiply' ); 16

done testing();



MoKWK
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use Test2::V0;

use v5.42;

package Calculator;

sub new ($class) { bless {}, $class }
sub add ( $self, $x, $y ) { $x + $y }

1;

package main;
my $mock = Test2::Mock->new( class => 'Calculator' );
$mock->before( 'add' => sub ( $self, $x, $y ) { $self->{ c}++ } );

my $calc = Calculator->new();
$calc->add( 1, 1 ) for 1 .. 42;

is( $calc->{ c}, 42, 'before() counts add() calls' );
done testing();

16

NoppobHee: https://metacpan.org/pod/Test2: :Mock


https://metacpan.org/pod/Test2::Mock

Mpoyee

> Test2 :Plugin: :SRand
D,enaeT MPOroHbI CTa6VIJ'IbeIMVI HO Mo3BOoNdAeT
TECTNPOBATDb cnyt-laleoe noeegeHune

* YcTaHaBnavBaeT seed paBHbIM TeKyLlen faTe:
srand ("YYYYMMDD" )

* Seed MOXHO nepeonpenennTb NepeMeHHON OKPYXXeHUS
T2 RAND SEED

e B nogpobHoM pexxmume nnm npu nageHun coobuiaeTr
NCMONb30BaHHbLIN seed

e [lenaet "cny4anHoe"” nosegeHmne BoCNpon3Bo4NMbIM

e Kaxablh oeHb CBOW seed, n3aMeHeHunsa oT "paHaoMa” BCE
eLwé BUaHbI

e MO>XHO BbIKJIIO4YUTb NMoBegeHNE: 17
use Test2::V0 -no srand => 1;



Mpoviee

» Test2::Plugin::UTF8

"UTF8 Be3pne”

e NWmnopTtupyeT nparmy utf8 B Tekywmn dann
e YctaHasnuBaeT STDOUT B utf8

e YctaHaBnmneaeT STDERR B utf8

* HactpauBaeT Tekywunm popmaTtTep Ha UTF8 aonsa Bcex
0ecKpnnTopos

e [IpMeHseT 3TO BO BCex popMaTTepax

e MO>XHO BbIKJIIO4YUTb NMoBegeHNE:
use Test2::V0 -no utf8 => 1;

17



Pesiome

» [na pa3paboTymkoB npunoxxeHun: Test2::Suite
e Test2::V0: egnHbIA UMNOPT N COrnacoBaHHbIN API
e CpaBHeHMe CTPYKTYp
e Moku
e Xennepsbl: warnings, lives/dies v T.4.
e CoBMecTuUMOCTb: Test: :More noBsepx Test2 6e3 60nun

» [na paspaboTymkoB bubnnoTtek: Test2: :API
e NIHTepdenc ona HanmcaHns TeCTOBbIX MHCTPYMEHTOB
e be3 cMHrnTOHa: n3o0Nauna N npefckasyemble XykKu
e CtabunbHble KOHTPaKTbl BMECTO MOHKWMNAaTHYNHIa

18



[locMOTpEeTb OOMNOJSIHUTENIbHO

Better testing with The Test2 Ecosystem Test2::Harness - Super
Test2-Suite https://www.youtube.com/ charge your test runs
https://www.youtube.com/ watch?v=DdSQkIfeoqU https://www.youtube.com/
watch?v=b2xIfBdcgb0 watch?v=uyqP6Prsq38

HOokymeHTaums: https://test-more.github.io/Test2-Suite

19


https://www.youtube.com/watch?v=b2xIfBdcqb0
https://www.youtube.com/watch?v=b2xIfBdcqb0
https://www.youtube.com/watch?v=DdSQkIfeoqU
https://www.youtube.com/watch?v=DdSQkIfeoqU
https://www.youtube.com/watch?v=uyqP6Prsq38
https://www.youtube.com/watch?v=uyqP6Prsq38
https://test-more.github.io/Test2-Suite

Cnacmnbo 3a BHMMaHume!

Bonpockl?
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