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Ha peanbHbiX SQL
6n (postgres
N He TOJIbKO)

bynasckunm Ceprem
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Knukesur

~ 30 min > ...
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~ 350 min > ~3 min
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C yero Mmbl HAYMHaNMn?



C yero Mmbl HAYMHaNMn?

MeOnUMHCKUM NPOoayKT

PacnpeneneHHag kKoOMaHaa

[JJoKep ToNbKO HabumpaeT NonynapPHOCTb

TDD/TecTbl B KaXXOoM Nynn peKBecCThbl
NET Core 1.0-2.0
EF Core 1.0-2.0

PeanbHble MnocTrpec MHCTaHCbl B OrpaHN4YeHHOM KOJTMYHECTBE



Kakue tTecTtbl Mbl Ncaan??

e OHUT - ON4a TECTNPOBaAHUA OTAOEJIbHDBIX CEPBUNCOB

* HTerpaumoHHble Ha YPOBHE cepBMca a9 TECTUPOBaHMA
B CBA3Ke C pealibHoM B[]

* /IHTerpaumMoHHbIe Ha HECKOJ/TbKO CEPBUCOB N HECKOMbKO B/]

e E2E — 0119 BCcen cncteMbl



[MTouyeMy TecTbl C peanbHou b1?

« OCHOBHag YacTb BM3HEC NPaBW/1 YaCTo XXMBET B cxeMe b/

« Cnoun paboTbl C AaHHbIMW OObIYHO CaMbl KOUTUYHbIW B OLLMOKaXx
N MPON3BOONTENTbHOCTW

« SQL caM no cebe 0bblYHO HE TECTUPYETCS

« [1o EF Core 3.0 Query Client Evaluation 6b11 No yMon4yaHuto
M TPAHCMaWIMHE 3aMpOoCcoB Obl/1 eLle He TaK NMpoKadvaH



[Mpo6neMbl C TeCTaMu
Ha peanbHoOU b}

« HeobxoamMocTb nogaepxxmpatb B B “ynctom” coctoaHmm —
MaHYyalibHble OENCTBUA = BpeMd

* Hapaﬂneanoe BbIMOJIHEHME HEOOBXOOMMO A/19 SKOHOMUMU BpeMeHU

* HapylleHne n3onaumnm Mexxay TeCTaMm Ha BCexX YPOBHAX
B C/lydae napasiienbHbIX 3aMyCcKoB



HapyweHue nsonaumm

Product
not found

INSERT Product (hame="Phone’)
=

«

DELETE FROM Product

SELECT * WHERE name='Phone’




[Mpo6neMbl C TeCTaMu
Ha peanbHoOU b}

¢« HeobxoamMocCTb NogaepXmBaTb 64 B “UMCTOM” COCTOAHUN —
MaHYyaJibHble 0EeNCTBUA = BPeEMS

* Hapaﬂneanoe BbIMOJIHEHME HEOOBXOOMMO A/19 SKOHOMUMU BpeMeHU

« HapylweHune nsonaunm Mmexxay TeCTaMm Ha BCex YPOBHAX B C/iydae
napanfienbHbiX 3aMyCKOB

e HamnmcaHme NormkKn C pacyeToM Ha rpasHoe coctogHme bl — He
paboTaeT OONTOCPOYHO
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Kak nucaTtb Tectbli.md

* /I3 users HMYero He yaoanaTtb - Ha nepBble 50 3anmcen 3aBdA3aHbl
TeCTbl aBTOpM3aLMI.

12



Kak nucaTtb Tectbli.md

* /I3 users HMYero He yaoanaTtb - Ha nepBble 50 3anmcen 3aBdA3aHbl
TeCTbl aBTOpM3aLMI.

* [lTpoBepaTb Hanun4yme no id, He no Count() — cocegHme TECTbI
0O006aBNAOT CTPOKMW.
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Kak nucaTtb Tectbli.md

* VI3 users HM4Yero He yaoanaTb - Ha nepsBble 50 3anmrcen 3aBA3aHbl
TeCTbl aBTOpM3aLMI.

* [TpoBepaTb Hanm4yme no id, He no Count() — cocegHme TECTHI
0O006aBNAOT CTPOKMW.

 Email B Tectax — ToO/IbKO @example.com, MoToMy 4TO cleanup-
CKPUNT yOaNdaeT No MackKe.
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Kak nucaTtb Tectbli.md

N3 users HMYyero He yoandaTb - Ha nepBble 50 3anmcen 3aBA3aHbl
TeCTbl aBTOpM3aLMI.

[MpoBepaATb Hann4dme no id, He no Count() — cocegHmMe TeCTb
0O006aBNAOT CTPOKMW.

Email B TecTax — ToNbKO @example.com, MoTOMY 4TO Cleanup-
CKPUNT yOaNdaeT No MackKe.

KaTeroputo «Pa3sHoe» HeMb39 nepemMeHoOBbIBaTb — Ha HEE
3axapOKoXeH Id=7 B TPEX MecCTax.
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Kak nucaTtb Tectbli.md

N3 users HMYyero He yoandaTb - Ha nepBble 50 3anmcen 3aBA3aHbl
TeCTbl aBTOpM3aLMI.

[MpoBepaATb Hann4dme no id, He no Count() — cocegHmMe TeCTb
0O006aBNAOT CTPOKMW.

Email B TecTax — ToNbKO @example.com, MoTOMY 4TO Cleanup-
CKPUNT yOaNdaeT No MackKe.

KaTeroputo «Pa3sHoe» HeMb39 nepemMeHoOBbIBaTb — Ha HEE
3axapOKoXeH Id=7 B TPEX MecCTax.

// HE YOAJTIATb. JToMaeT TeCTbl OTHETOB.
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JKCNnepuMeHTbl
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Moq/Substitute
Reposﬂory/ DbSet

e HeT HOPMaJIbHOIMO COCTOAHMS

« HeT BblNno/IHEHMA 3anpocoB B SQL

18



EF In-memory

« [lTpoBanpgep 6a3bl AaHHbIX, MpeaHa3HaYeHHbIN
UCKJTIOUYUTENBHO 019 TECTUPOBAHUSA MPUTOXKEHUI

* [lo3BoNgeT pa3paboTymKaM MMUTUPOBATb 6a3y OaHHbIX
B onepaTUBHOM MNaMATUN CUCTEMbI BMECTO MCMOS1b30BaHUA

PU3NYECKOro XpPaHUINLLA AaHHbIX

19



EF In-memory — YHUKaNbHOCTb

protected ShopDbContext CreateContext()
{
var options = new DbContextOptionsBuilder<ShopDbContext>()
.UseInMemoryDatabase(databaseName: Guid.NewGuid().ToString())
.ConfigureWarnings(w => w.Ignore(InMemoryEventId.TransactionIgnoredWarning))

.Options;

var context = new ShopDbContext(options);
context.Database.EnsureCreated() ;

return context,;

20



EF In-memory — YHUKaNbHOCTb

.ConfigureWarnings(w => w.Ignore(InMemoryEventId.TransactionIgnoredWarning))

21
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EF In-memory — YHUKaNbHOCTb

[Fact]

public void InMemory_DoesNotEnforce_UniqueEmail()

{
using var context = CreateContext();
context.Customers.Add(new Customer { Email = "dup@example.com", ...});
context.Customers.Add(new Customer { Email = "dup@example.com", ...});

Assert.Throws<DbUpdateException>(() => context.SaveChanges());



EF In-memory — YHUKaNbHOCTb

Assert.Throws() Failure: No exception was thrown

23



In-memory as a database fake

EF Core also comes with an iIn-memory providet.
Although this provider was originally designed to
support internal testing of EF Core itself, some
developers use it as a database fake when testing EF

Core applications. DOIRGISOISRIGRGISCoUSGEd

https://learn.microsoft.com/en-us/ef/core/testing/choosing-a-testing-strategy#in-memory-as-a-database-fake

24



EF In-memory

He npoBepsaeT uenoctHocTb AaHHbiX (UNIQUE, FK, CASCADE, CHECK/NOT
NULL)

TpaH3aKLMKM He MOoOOEPKMNBAIOTCH
SQL v TpaHcnauma (RAW SQL, JSONB u T.40. He paboTatoT)

Murpaunm mn raw-SQL o6beKTbl HE MPUMEHAOTCA

25



SQLite

« PeanbHag bl

26



SQLite

e PeanbHaga bl

-- ILIKE - permcTtpoHe3aBUCUMbIA MOUCK
SELECT * FROM products WHERE name ILIKE '%phone%’;

-- JSONB-onepaTopbl
SELECT * FROM orders WHERE metadata->>'status' = 'paid’;

-- string_agg, array_agg
SELECT customer_id, string_agg(name, ', ') FROM products GROUP BY
customer_id;

-- RETURNING nocne INSERT
INSERT INTO products (name) VALUES ('Phone') RETURNING id;

27



SQLite

« PeanbHag bl
e CBOW OManekKT
 Murpaumm ona SQLite n PostgreSQL pacxooaTcsa

 HeKoTopble onepaunm BoobLLE HE NMOOAEPKMNBAOTCSH
(ALTER/DROP COLUMN B cTapbix Bepcuax)

« Bnokupyetca Bca 6a3a gaHHbIX Ha 3anuncb (SQLITE_BUSY)

28



OV T W N E 1 8TONMbKO e!
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PostgreSQL ¢ ponn6sakamm

OuyeHb 6bICTPbIV Noaxon,

Pabounim noagxon 0o onpenesieHHOM CTeNeHM CITOXXHOCTU TOTUKU

Ecnu B koge ecTb co3gaHne M KOMMUT TPaH3aKUMM — BOSHUKHYT
KOH®MNUMKTbI C BHELLHEeW TpaH3aKumemn

Bcé nomxHO paboTaTbh Yepes ogHO coeMHeEH e
C BHELLUHEW OTKPbLITOM TPaH3aKLUMeun

30



"HapyTo" (Naruto), © Studio Pierrot / Masashi Kishimoto
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Tpe60oBaHUA K TeCTaM

« CKOPOCTb BbIMO/MHEHWNA — MeOJ/IEHHbIE TECTbl FOHAIOT PeXKe
NN BOOOLLIE HE TOHSIOT

33



CTOMMOCTb CKOPOCTMU

KomaHaa n3 10 pa3paboTtymkoB, 5 PR B oeHb Ha KOMaHAay, Mo 3
nporoHa Cl Ha PR.

250 paboumx oHen B roay, cpeaHnm NporoH tectoB 20 MUHYT,
cpegHeB3BelleHHada CTOMMOCTb Yaca pa3paboTymka 4500 py6 (on4a
6un3Heca), ctomMocTb Yaca Cl paHHepa ~100 pyo.

[MoTepu pa3paboTymKa Ha OXKMOaHWE U NepeKNtoYeHe KOHTEKCTa
50%

PbiHOYHbIE WITaTHbIE CTaBKK: junior 1300-2 700, middle 3 100-5 600, senior oT 5 700 P/uac. (Knepk, 0630p pbIHKa,

OKTA6pb 2025)
Cl: GitHub Actions Linux 4-core, $0,016/MUH.
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CTOMMOCTb CKOPOCTM

5 PR x 3 nonblToK X 250 paboymnx oHen = eys1e,
MNPOroHOB B rof,

4acoB MalLUMHHOro BpeMeHu Cl ~60 Tbic. py6rel

BpemMa paspaboTymkoB (50%) g&gle yacoB - ~1.4 MH P.

35



Tpe60oBaHUA K TeCTaM

CKOPOCTb BbIMOMHEHNA — MeOJIEHHbIE TECTbl FOHAIOT PeXe
NN BOOOLLIE HE TOHSIOT

N3onauma — ong NpenCcKasyeMOoCTU, NMpoCToTbl TECTOB U
BO3MOXHOCTU MapasiJyiesin3Ma

36



Tpe60oBaHUA K TeCTaM

« CKOPOCTb BbIMO/THEHWMA — MeOJ/1IEHHbIE TECTbl FOHAIOT pexe
NN BOOOLLIE HE TOHSIOT

 Vizonauua — onga NpenCcKasyeMOoCTU, NMpoCToTbl TECTOB U
BO3MOXHOCTU MapasiJyiesin3Ma

« BO3MOXXHOCTb JTOKaJ/IbHOro 3anyckKa — gebar, 6onee 6bICTPbIN
feedback loop ona areHToB 1 019 MeHS

37



A 3a meHs yxe UWA-areHT Bce genaer

¢ m .gf g- ﬁ' .ﬁls.

MeM 13 nHTepHeTa - 1 WT. McTouHmk: @ffmemesbot

38



Tpe60oBaHUA K TeCTaM

« CKOPOCTb BbIMO/THEHWMA — MeOJ/1IEHHbIE TECTbl FOHAIOT pexe
NN BOOOLLIE HE TOHSIOT

 Vizonauua — onga NpenCcKasyeMOoCTU, NMpoCToTbl TECTOB U
BO3MOXHOCTU MapasiJyiesin3Ma

« BO3MOXXHOCTb JTOKaJ/IbHOro 3anyckKa — gebar, 6onee 6bICTPbIN
feedback loop ona areHToB 1 019 MeHS

[lpocCTOTa B HAanNMcaHmm

39



Kak co3paBaTb pealibHble 647

40



Co3paHue peanbHbiX b4
noa TecThbl

« OpHa B[] Ha Becb 3anycK — 6bICTPO co30aeTcsd, OOUH Pa3 MUrpUpyeTcs —
XyOLLUWWM BapUaHT naonaumm

e OpgHa bl Ha TecCT Kacc — co3gaHne U MUrpauma Ha TecT Klacc —
N3OJTALUUNA BHYTPU TECT KJ1aCCa HapyLUEHa

 OpgHa B Ha TecT — NonHaa nlondumga — cosgaHme
N MUrpaunm bl Ha Tect

41



Testcontainers

@ testcontainers-dotnet Pubiic

¥ develop ~

€ HofmeisterAn chore: Migrate to LoggerMessageAttribute (#1697)

RN BN SN SN N N

.devcontainer
.github

build

docs
examples

src

tests
.editorconfig

.gitattributes

¥ 6Branches O 44 Tags

Q Go tofile T

feat: Add module connection string provider (#1632)

chore(deps): Bump the actions group with 5 updates (#1687)

feat: Add Docker Engine v29 support (#1609)

docs: Add note about unsupported BuildKit Dockerfile featur...

chore(examples): Enable NuGet restore lock mode (#1659)

chore: Migrate to LoggerMessageAttribute (#1697)
feat: Add Floci module (#1690)
Q

chore: Remove StyleCop.Analyzers (#848)

chore: Remove Git LFS tracking for .snk (#1655)

32acbf4 - 2 days ago

¢ Watch 32

Addfile - | <> Code +

@ 947 Commits

3 months ago
last month

5 months ago
2 days ago

2 months ago
2 days ago

2 weeks ago
3 years ago

2 months ago

% Fork 348 -

42

Y7 Star 43k v

About

A library to support tests with
throwaway instances of Docker
containers for all compatible .NET
Standard versions.

4 dotnet.testcontainers.org

testing docker automation

dotnet testcontainers hacktoberfest

testcontainers-dotnet

[0 Readme

&8 MIT license

& Code of conduct
AY  Contributing

88 Security policy
A~ Activity



Testcontainers — container per
test

TestContainers

.NET Test Host

TestClass

Test 1

Test 2

Test 3

43



Testcontainers — container per

test

[Nan KoHTen

Hep Ha TecT

.NET Test Host

TestClass

Test 1

Test 2

Test 3

4 TestContainers

44



Testcontainers — container per

test

.NET Test Host

TestClass

Test 1

<

>
Test 2 >

>E

Test 3

45



Testcontainers — container per
test

B Crapt koHTeMHepa [ Murpauvm [l Cépoc B[4

46



Testcontainers — container per
test

BpeM§ Ha TecCT:

2540 ~ /469 Mme ~4820 mc

BCEro TECTOB CTapT KOHTEMHepa 17 Mmurpaumnm:
BblnonHaeTca (12 Tect (B cpegHeM Ha TecT)
K/1aCcCoB, 8 NOTOKOB)

~12.5 cex

MHPPACTPYKTYPHI
(B cpeoHeM Ha TecT)
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Testcontainers — container per
test

BpeM§ Ha TecCT:

2540 ~ /469 Mme ~4820 mc

BCEro TeCTOB CTapT KOHTEMHepa 17 murpauymn:
BblnonHaeTca (12 Tect (B cpegHeM Ha TecT)
K/1aCcCoB, 8 NOTOKOB)

~12.5 cex Ha 2340 TectoB ~60 MUHYT

MHPPACTPYKTYPbI MHPPACTPYKTYPbI
(B cpegHeM Ha TecT)

48



Testcontainers - container per
test - Docker commit

.NET Test Host

a4 lestContainers

Template container
pg-prebuilt:latest

%
%

TestClass

Test 1

Test 2

Test 3

49
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Docker commit

Docker commit coxpaHaeT writable-cnomn
3anNyLEeHHOro KOHTEMHEPa B HOBbLIM 06pa3 —
«CHUMOK» GannoBON CUCTEMDI.

[MooHMMaeM Postgres, HakaTbiIBaeM MUrpaLUmnm,
ocTaHaBnmBaeM (docker stop, o9 checkpoint)
N KOMMUTUM — HOBbIE€ KOHTEMHEPDbI U3 3TOrO

obpa3a CTapTYIOT Y»Ke C TOTOBOM CXEMOMN.



Testcontainers — container per
test — Docker commit

B Crapt koHTeMHepa [ Murpauvm [l Cépoc B[4
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Testcontainers — container per
test — Docker commit

BpeM§ Ha TecCT:

2540 ~/183mc ~5-10mc

BCEro TECTOB CTapT KOHTEMHepa 17 Mmurpaumnm:
BblnonHaeTca (12 Tect (B cpegHeM Ha TecT)
K/1aCcCoB, 8 NOTOKOB)

N72 CeK

MHPPACTPYKTYPHI
(B cpeoHeM Ha TecT)
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Testcontainers — container per
test — Docker commit

BpeM§ Ha TecCT:

2540 ~/183mc ~5-10mc

BCEro TECTOB CTapT KOHTEMHepa 17 Mmurpaumnm:
BblnonHaeTca (12 Tect (B cpegHeM Ha TecT)
K/1aCcCoB, 8 NOTOKOB)

~'[.2 cex Ha 2340 TectoB ~35 MUHYT

MHPPACTPYKTYPbI MHPPACTPYKTYPbI
(B cpegHeM Ha TecT)




Testcontainers — container per
class

NET Test Host TestContainers

TestClass Container

Test 1 . DB 1

Test 2

> DB 2

Test 3

-
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Testcontainers — container per
class

B Crapt koHTeMHepa [ Murpauvm [l Cépoc B[4
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Testcontainers — container per
class

BpeM§ Ha TecCT:

2540 ~550mc ~4 735 mc

BCEro TeCToB CTapT KOHTeMHepa 7 Mmurpaumm:
BblnonHaeTca (12 Tect (B cpegHeM Ha TecT)
K/1accoB, 8 NMOTOKOB)

"’53 cekK

MHPPACTPYKTYPHI
(B cpeoHeM Ha TecT)
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Testcontainers — container per
class

BpeM§ Ha TecCT:

2540 ~550mc ~4 735 mc

BCEro TecTtoB CTapT KOHTeMHepa 7 Mmurpaunn:
BblnonHaeTca (12 Tect (B cpegHeM Ha TecT)
K/1accoB, 8 NMOTOKOB)

~5.5 cek Ha 2340 TectoB ~ 26 MUHYT

MHPPACTPYKTYPbI MHPPACTPYKTYPbI
(B cpegHeM Ha TecT)
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Testcontainers — container per
run

B Crapt koHTeMHepa B Murpaunn | Cépoc B
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Testcontainers — container per
run

BpeMa Ha TecT:

2540 ~3 Mc ~5410 mc

BCEro TeCToB CTapT KOHTeMHepa 7 Mmurpaumm:
BblnonHaeTca (12 Tect (Ha TecT)
K/1accoB, 8 NMOTOKOB)

"’3 5 cekK

B cpeaHeM Ha TeCT
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Testcontainers — container per
run

BpeMa Ha TecT:

2540 ~3 Mc ~5410 mc

BCEro TeCToB CTapT KOHTeMHepa 7 Mmurpaumm:
BblnonHaeTca (12 Tect (Ha TecT)
K/1accoB, 8 NMOTOKOB)

~5.3 cek

B cpeHeM Ha TeCT

Ha 2340 TectoB ~ 1/ MURYT

60
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Unn éyaet?

UNEESS.....

"LLpek" (2001), © DreamWorks Animation, MCTOYHUK: giphy.com
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IntegreSQL

<> Code () Issues 7 {1 Pull requests

@ On April 24 we'll start using GitHub Copilot interaction data for Al model training unless you opt out. R

O allaboutapps / integresql

2 &) Agents (O Actions

8 integresql  Pusic

¥ master ~

‘ majodev Merge pull request #16 from allaboutapps/mr/v1.1.0 &2

eEErEN-RE-EE SN SN N SN AN SN SN |

.devcontainer

.github/workflows

.vscode

cmd/server

Q
8

internal

- o
m

=
a a
1]

El
B

.dockerignore

.drone.yml|

.gitignore

.golangci.yml

B Projects O] Security and quality |22 Insights

te and manage your preferences in you

fix toolchain, reenable pipefails, fix linting, cleanup

add github actions multiarch build and publish

remove unused utils

intro zerolog and add proper log statements in pool and ma...

rm no longer needed extra md docs

WIP docs and changelog, generic timeout handling

WIP docs and changelog, generic timeout handling

bump deps

add tmp directory

WIP docs and changelog, generic timeout handling

fix toolchain, reenable pipefails, fix linting, cleanup

add tmp directory

fix toolchain, reenable pipefails, fix linting, cleanup

¢ Watch 12
¥ 6Branches © ERELE Q Go to file T Add file ~ ‘ <> Code ~ ‘
9e395¢cd - 2 years ago @201 Commits

3 years ago

2 years ago

3 years ago

3 years ago

2 years ago

2 years ago

2 years ago

3 years ago

Q Type (7] to search

About

IntegreSQL manages isolated
PostgreSQL databases for your
integration tests.

go golang postgres server
integration-testing postgresql

id-allaboutapps-backend

Readme

MIT license
Activity

Custom properties
799 stars

12 watching

< O 2@ < 2B

16 forks

Report repository

Releases 1

© v1.1.0 ( Latest

on Jan 31, 2024

Packages 1
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IntegreSQL

« Server with REST AP
« Docker container

« PostgreSQL

« Clients:

o Go: Integresqgl-client-go by Nick Muller - @MorpheusXAUT

o Python: integresqgl-client-python by Marcin Sztolcman - @msztolcman

o .NET: IntegreSOL.EF by Artur Drobinskiy - @Shaddix

o JavaScript/TypeScript: @devoxa/integresqgl-client by Devoxa - @devoxa

()


https://github.com/allaboutapps/integresql-client-go
https://github.com/MorpheusXAUT
https://github.com/msztolcman/integresql-client-python
https://github.com/msztolcman
https://github.com/mcctomsk/IntegreSql.EF
https://github.com/Shaddix
https://github.com/devoxa/integresql-client
https://github.com/devoxa

IntegreSQL

IntegreSQL

- PostgreSQL

[
Template
DB

y

~
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Postgres TEMPLATE

-- 1. CospaTb 6asy
CREATE DATABASE tmp_db;
-- ... NPUMEeHNTb Murpauymm Kk tmp_db

-- 2. 3aKpbTb BCe COEAMHEHMA U 3anpeTuTb HOBble
UPDATE pg_database SET datallowconn = false WHERE datname

-- 3. lomMeTuTb Kak wabnoH
UPDATE pg_database SET datistemplate = true WHERE datname

-- 4. Co3pmaHue u3 wabsioHa
CREATE DATABASE testdb_001 TEMPLATE tmp_db;

"tmp_db';

"tmp_db’;

67



YTO NnpoucxoauT npu co3naHun?

psql test_db

68



YTO NnpoucxoauT npu co3naHun?

psql test_db

migration_001.sql
migration_002.sql

migration_200.sql

69



YTO NnpoucxoauT npu co3naHun?

I

[TapCUMHr, aHanm3
N MNaHNPOBaHME Ka)XOoro
SQL ctenTt™MeHTa
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YTO NnpoucxoauT npu co3naHun?

I 2

[MapcuHr, aHanus BcTaBKWM B KaTanoru:
M MNaHUPOBaHME Ka)Kaoro pg_class, pg_attribute,
SQL cterT™MeHTa P9_type, pg_constraint,

pg_index, ...

V4)



YTO NnpoucxoauT npu co3naHun?

I 2 3

[TapCUHT, aHaNmn3 BcTaBKkK B KaTasoru: [ToCcTpoeHMne MHOEKCOB:
N NJIaHUPOBaHMeE KaXgoro pg_class, pg_attrlbu’ge, CKaH+COpPTUPOBKa+
SQL cTeMTMeHTa PY_type, pg_constraint, 3anuchb Btree ctpaHuL

pg_index, ...
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YTO NnpoucxoauT npu co3naHun?

I 2 3

[TapCUHT, aHaNmn3 BcTaBKkK B KaTasoru: [ToCcTpoeHMne MHOEKCOB:

N NJIaHUPOBaHMeE KaXgoro pg_class, pg_attrlbu’ge, CKaH+COpPTUPOBKa+

SQL cTeMTMeHTa pg_’gyge, pPg_constraint, 3anuchb Btree ctpaHuL
pg_index, ...

4

[MpoBepkKa 3HaveHUnn PK,
Unique, FK, CHECK



YTO NnpoucxoauT npu co3naHun?

I 2 3

[lapCcuHr, aHanms3 BcTaBku B KaTanoru: [locTpoeHune MHOEKCOB:

N NJIaHUPOBaHMeE KaXgoro pg_class, pg_attrlbu’ge, CKaH+COpPTUPOBKa+

SQL cTeMTMeHTa PY_type, pg_constraint, 3anuchb Btree ctpaHuL
pg_index, ...

[MpoBepKa 3HaueHnm PK, CpabaTbiBaHMe TPUITEPOB

Unique, FK, CHECK Ha BCTaBKaX



YTO NnpoucxoauT npu co3naHun?

I 2 3

[TapCUHT, aHaNmn3 BcTaBKkK B KaTasoru: [loCTpoeHMe MHOEKCOB:

N NJIaHUPOBaHMeE KaXgoro pg_class, pg_attrlbu’ge, CKaH+COpPTUPOBKa+

SQL cTeMTMeHTa PY_type, pg_constraint, 3anuchb Btree ctpaHuL
pg_index, ...

[MpoBepKa 3HauveHn PK, CpabaTbiBaHMeE TPUITEPOB BnokKnpoBKW...

Unique, FK, CHECK Ha BCTaBKaX



NTor

COTHW/TbICGYMN N3IMEHEHUNM
CUCTEMHbIX KaTanoros b/l

K3, MHOEKCHI, MPOBEPKN
Ha LEJTOCTHOCTb

KakabiM pa3 Ha Ka)xOyto
B ong KaXxooro tecrta
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UTOo AoenaeT
CREATE TEMPLATFE?

- base/

- —— 16384
- —— 16385
- —— 16386



UTOo AoenaeT
CREATE TEMPLATFE?

- base/

- —— 16384 - pannbl B 1
- —— 16385 - pannbl B 2
- —— 16386
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UTOo AoenaeT
CREATE TEMPLATFE?

7 Co3pnaeT HoBbiM OID : , Co3paeT HOBbIU
KaTasior 6a3bl

3 KonunpyeTt pannbl 4; Perncrtpupyet
LabnoHHowm B HoByto B[] B pg_database
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Template strategy — FILE_COPY

KommpytoTca KaTanorum UemKoM Ha ypoBHe GannoBOM CUCTEMDI

Tpebyetca checkpoint go 1 nocne onepaunm
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Template strategy - WAL_LOG

CTpaHunubl KonmpytoTca 1 nmwyTtca B WAL
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Template strategy - WAL_LOG

template_db

page |
page 2
page 3



Template strategy - WAL_LOG

template_db —----------------- > db_copy
N2 N2

GECE | ==ee=ss==csmcssmmommamsaasas > pagel

DEIGE 2 ===ss=sssss=sssssmssmossosas > page?2
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Ae Kakaqa nyJuwie?

Ha 6onblwmx 6a3ax gaHHbiX FILE_COPY nydlie cebsd nokasbiBaeT

WAL ny4ywe Ha He6OoNbLLNX
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OrpaHn4yeHuUN

85



OrpaHn4yeHuUN

b

Henb3a MMeTb akTUBHbIE
noaktoyeHna K template
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OrpaHnyeHus

> b

Henb3ga MMeTb aKTUBHbIE Ba3bl JaHHbIX HE CBA3aHbl —
nogktoveHnsa K template nocne KonmnpoBaHug,
nobaBneHHble B template
OaHHble He nepeHecyTcd
B KOMUIO
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OrpaHnyeHus

> b

Henb3ga MMeTb aKTUBHbIE Ba3bl JaHHbIX HE CBA3aHbl —
nogktoveHnsa K template nocne KonmnpoBaHug,
nobaBneHHble B template
OaHHble He nepeHecyTcd
B KOMUIO

b

Henb34a BbIMONMHUTL
KOMUPOBaHWMe BHYTPU
TpaH3aKLUNK
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OrpaHnyeHus

> b

Henb3ga MMeTb aKTUBHbIE Ba3bl JaHHbIX HE CBA3aHbl —
nogktoveHnsa K template nocne KonmnpoBaHug,
nobaBneHHble B template
OaHHble He nepeHecyTcd
B KOMUIO

b

HekoTopble pacLlunpeHnda
NN BHELLHWE
KOMMOHEHTblI MOIyT
XPaHNTb COCTOAHME BHE
6a3bl

b

Henb34a BbIMONMHUTL
KOMUPOBaHWMe BHYTPU
TpaH3aKLUNK
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OrpaHnyeHus

> b

Henb3a MMeTb aKTUBHbIE Ba3bl AaHHbIX HE CBA3aHbI —

nogktoveHnsa K template nocne KonmnpoBaHug,
nobaBneHHble B template
OaHHble He nepeHecyTcd

B KOMUIO
HekoTopble pacLlunpeHnda HeT MHKpeMeHTambHOro
NN BHELWWHWE KITOHWpOBaHMA
KOMIMOHEHTbI MOTYT (0o6bHOBMEHMA Mocne
XPaHUTb COCTOAHME BHE NepBOro KonmpoBaHMA

6a3bl Henb3a “goBe3sTn’)

b

Henb34a BbIMONMHUTL
KOMUPOBaHWMe BHYTPU
TpaH3aKLUNK
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OrpaHnyeHus

> b

Henb3ga MMeTb aKTUBHbIE Ba3bl JaHHbIX HE CBA3aHbl —

nogktoveHnsa K template nocne KonmnpoBaHug,
nobaBneHHble B template
OaHHble He nepeHecyTcd

B KOMUIO
HekoTopble pacLlunpeHnda HeT MHKpeMeHTambHOro
NN BHELWWHWE KITOHWpOBaHMA
KOMIMOHEHTbI MOTYT (0o6bHOBMEHMA Mocne
XPaHUTb COCTOAHME BHE NepBOro KonmpoBaHMA

6a3bl Henb3a “goBe3sTn’)
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b

Henb34a BbIMONMHUTL
KOMUPOBaHWMe BHYTPU
TpaH3aKLUNK

b

He konunpytotca GRANT
NpaBa opurmMHanbHowm B/,
npaBa 6yoyT AedonTHbIe
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IntegreSQL

Name Container ID Image

testcontainers/ryuk:0.9.0

& testcontainers-ryuk-3979fceb-670a-4350-9312-9933b8761881 7240d7140390

® tender_euler 84acfc730f42 postgres:16-alpine

@ friendly_bhabha 72779fe8a3ba allaboutapps/integresql:latest




IntegreSQL

[NpunnoxkeHme

KoHTelHep IntegreSQL

INntegreSQL

KoHTenHep postgres
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PostgreSQL
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IntegreSQL

POST
[apiMl/templates

[hash

[NpunnoxkeHme

KoHTelHep IntegreSQL KoHTenHep postgres

PostgreSQL



IntegreSQL

POST
[apiMl/templates

[NpunnoxkeHme

[hash

KoHTelHep IntegreSQL CREATE DATABASE
template_<hash>

>

KoHTenHep postgres

PostgreSQL

Template-DB



IntegreSQL

SEy KoHTelHep IntegreSQL CREATE DATABASE KoHTenHep postgres

> PostgreSQL

[NpunnoxkeHme

TestRunner

[apiMl/templates

template_<hash>

[:hash
> INntegreSQL

Connection string

Template-DB



IntegreSQL

[NpunnoxkeHme

KoHTelHep IntegreSQL

INntegreSQL

KoHTenHep postgres

PostgreSQL

Murpunpyem b1

2 lemplate-DB



IntegreSQL

PUT /apiNl/templates

[NpunnoxkeHme hash

KoHTelHep IntegreSQL KoHTenHep postgres

PostgreSQL

> INntegreSQL

Template-DB



IntegreSQL

PUT /apiNl/templates
[:hash ny’n...

> INntegreSQL

KoHTenHep IntegreSQL HanonHatwo KoHTeMHep postgres

> PostgreSQL

[NpunnoxkeHme

Template-DB
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IntegreSQL

: Create testdbl
PUT /ap|/\ga/zimplates KoHTelHep IntegreSQL TEMPLATE KoHTelHep postgres

- INntegreSQL

[NpnnoxxeHme
template_<hash>

> PostgreSQL

Template-DB

Test DB T

Test DB 2

Test DB 3




[0]]

IntegreSQL

GetTestDatabase

MpunoxxeHme GET KoHTelHep IntegreSQL KoHTenHep postgres
[apiM/templates/

<hash>/tests
TestRunner _ INntegreSQL

PostgreSQL

Template-DB

Test DB T

Test DB 2

Test DB 3
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IntegreSQL

GetTestDatabase

MpunoxxeHme GET KoHTelHep IntegreSQL KoHTenHep postgres
/apiN1/templates/ Lock Test DB 1

<hash>/tests
TestRunner _ INntegreSQL

> PostgreSQL

Template-DB

Test DB 1 (dirty)

Test DB 2

Test DB 3
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IntegreSQL

GetTestDatabase

MpunoxxeHme GET KoHTelHep IntegreSQL KoHTenHep postgres
/apiN1/templates/ Lock Test DB 1

<hash>/tests
TestRunner _ INntegreSQL

Conn string to Test DB 1

> PostgreSQL

Template-DB

Test DB 1 (dirty)

Test DB 2

Test DB 3
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IntegreSQL

MpunoxxeHune KoHTenHep postgres

PostgreSQL

Template-DB

a Test DB (dirty)

Test DB 2

Test DB 3
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IntegreSQL

[NMpunnoxxkeHwme B ready 6e3 KoHTenHep postgres
POST /unlock nepecosgaHu1s

- INntegreSQL _ PostgreSQL
DROP + CREATE

FROM TEMPLATE

POST /recreate

Template-DB

Test DB 1 (dirty)

Test DB 2

Test DB 3
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IntegreSQL

[NMpunnoxxkeHwme B ready 6e3 KoHTenHep postgres
POST /unlock nepecosgaHu1s

- INntegreSQL _ PostgreSQL
DROP + CREATE

FROM TEMPLATE

POST /recreate

Template-DB

Test DB T

Test DB 2

Test DB 3
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IntegreSQL — kKo

private static readonly DatabaseSeedingOptions<ShopDbContext> SeedingOptions =
new (
DbContextFactory: opts => new ShopDbContext(opts),
SeedingFunction: async ctx =>
{
await ctx.Database.MigrateAsync();
// .. KOO cuanpoBaHuUA
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IntegreSQL — koa

// ToaHATb KOHTenHepbl PostgreSQL v IntegreSQL (4epe3 Testcontainers)

// ... pgContainer, integresqglContainer

// Co3paTb KJIMEHTAa

var initializer = new NpgsqlDatabaseInitializer(
integreSqlUri: new Uri(S$"http://localhost:{integresqlPort}/api/v1/"),
connectionStringOverride: new ConnectionStringOverride

{

Host = "localhost", // TecTbl Ha XocTe BMAAT postgres Tak

Port = pgPort,
1)
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IntegreSQL — koa

public abstract class AppServiceTestBase : IAsyncLifetime

{

private NpgsqlDatabaseInitializer _initializer = null!;
private string _connectionString = null!;
protected ShopDbContext Context { get; private set; } = null!;

public async Task InitializeAsync()

{
_initializer = await IntegresSglManager.GetAsync();
// GET /api/v1/templates/:hash/tests — knoH mu3 nyna (~50 mc)
_connectionString = await _initializer
.CreateDatabaseGetConnectionString<ShopDbContext>(SeedingOptions) ;
var options = new DbContextOptionsBuilder<ShopDbContext>()
.UseNpgsql(_connectionString) .Options;
Context = new ShopDbContext(options);
}
public async Task DisposeAsync()
{
await Context.DisposeAsync();
// POST /api/v1/templates/:hash/tests/:id/recreate (DropDatabaseOnRemove=true)
await _initializer.RemoveDatabase(_connectionString);
}
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IntegreSQL — koa

// GET /api/v1/templates/:hash/tests — knoH mns nyna (~50 mc)
_connectionString = await _initializer
.CreateDatabaseGetConnectionString<ShopDbContext>(SeedingOptions) ;



m

IntegreSQL — koa

// POST /api/v1/templates/:hash/tests/:id/recreate (DropDatabaseOnRemove=true)
await _initializer.RemoveDatabase(_connectionString);



IntegreSQL — kKo

public class ProductServiceTests : AppServiceTestBase

{
[Fact]

public async Task Add_NewProduct_PersistsAndReturnsId()
{

var service = new ProductService(new ProductRepository(Context));

var id = await service.AddAsync(new ProductDto { Name = "Phone", Price = 100 });

var saved = await Context.Products.FindAsync(id);
Assert.Equal("Phone", saved!.Name);
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beHYMapK
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beHYMapK —
CLEeHAapUN UaMepeHuu

e Kon-BO TE€CTOB — KaK PACTET BpeM4A C YMCJIOM TECTOB
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beHYMapK —
CLEeHAapUN UaMepeHuu

e Kon-BO TE€CTOB — KaK PACTET BpeM4A C YMCJIOM TECTOB

e Kon-Bo MUrpaumm — KaK JOPOXKAET M30JIALLMA C POCTOM CXEMbI U
BPEMEHU MUTPaALNU
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beHYMapK —
CLEeHAapUN UaMepeHuu

e Kon-BO TE€CTOB — KaK PACTET BpeM4A C YMCJIOM TECTOB

e Kon-Bo MUrpaumm — KaK JOPOXKAET M30JIALLMA C POCTOM CXEMbI U
BPEMEHU MUTPaALNU

 Mapannenunsm — Kakon NMNPUPOCT NPON3BOANTENbHOCTU AaeT
napanfienbHoe BbiNMOHEHWE
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beHYMapK

NET Core 8 Web Api

« 7 cywHocTten B B/ - Categories, Customers, Discounts, Orders,
Products, Reviews, Suppliers

 TecTbl ¢ DbContext HanmpaMyto B TECTUPYEMOM cepBUCE
N MHTErpaLmMoOHHbIE TECTbI C MOJTHbIM XOCTOM

* 195 6a30BbIX TECTOB Ha CEPBUC, MNIKOC MHOXUTENb™

e 17 peanbHblX 1 100 creHepMpPOBaHHbIX MUTPALNK
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beHYMapK — cLeHapuu TeCToB

[Fact]
public async Task GetAll_WhenOrdersExist_Returns200WithOrders()

{
await CreateOrderWithProductAsync();

await CreateOrderWithProductAsync();

var response = await Client.GetAsync("/api/orders");
var orders = await response.Content.ReadFromJsonAsync<List<OrderDto>>();

Assert.Equal(HttpStatusCode.OK, response.StatusCode);
Assert.Equal(2, orders!.Count);
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beHYMapK — cLeHapuu TeCToB

/// <summary>

/// Co3paéTt kaTeropuw, obHoBnaeT 4depe3d PUT, npoBepsaeT GET, ypansgeT — nonaHbin HTTP-umkn.
/// </summary>

[Fact]

public async Task CreateUpdateDelete_VerifyEachStep_AllPersist()

{

var created = await CreateCategoryAsync("CnopT");

var putResp = await Client.PutAsJsonAsync($"/api/categories/{created.Id}",

new UpdateCategoryRequest { Name = "CnopT u ¢uTHec", Description = "O6HoBNEeHo" });
Assert.Equal(HttpStatusCode.OK, putResp.StatusCode);
var updated = await putResp.Content.ReadFromJsonAsync<CategoryDto>();
Assert.Equal("CnopT u ¢uTHec", updated! .Name);

var getResp = await Client.GetAsync($"/api/categories/{created.Id}");
var fetched await getResp.Content.ReadFromJsonAsync<CategoryDto>();
Assert.Equal("CnopT u ¢uTHec", fetched! .Name);

var delResp = await Client.DeleteAsync($"/api/categories/{created.Id}");
Assert.Equal(HttpStatusCode.NoContent, delResp.StatusCode);
Assert.Equal(HttpStatusCode.NotFound, (await Client.GetAsync($"/api/categories/{created.Id}")).StatusCode);

// benchmark: McKyccTBeHHOE yBeJIMYEHME MPOJOKMTENBHOCTU TecTa M 06bEMa paboTh c B[
for (var i = 0; i < 4; i++)

{
var extra = await CreateCategoryAsync($"[lon kat {i}");
await Client.PutAsJsonAsync($"/api/categories/{extra.Id}",
new UpdateCategoryRequest { Name = $"[lon kaT {i} v2" });
await Client.GetAsync(S$"/api/categories/{extra.Id}");
}

await Client.GetAsync("/api/categories”);
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beHYMapK — MHOXXUTEJ1b TECTOB
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beHYMapK — MHOXXUTEJ1b TECTOB

MOXHO 6bl/10 6bl MOAONTU CO CTOPOHbLI [Theory], HO 3TO

He YBENMMNYMBAET KOJTMYECTBO TECT K/TACCOB, M Harpy3kKa pacTeT
HepPaBHOMEPHO — MPOCTO YBENNYMBAETCHA OAMH TECT Kacc, N 3TO AacCT
NPenMYLLLECTBO B HEKOTOPbLIX MOAXo4ax TaM, rge, HanpumMmep, co3gaeTcsd oaunH
KOHTEMHEP Ha TECT Kacc



beHYMapK — MHOXXUTEJ1b TECTOB

« ScaleManager B 6eHUYMapKe HaxoauT nNyTu
00 HEOOXOOMMbIX TECTOB

« [lo 3apaHHOMY scaleFactor konmpyeTt MCXoaHble TECTbl HEOBXOOMMOE
KOTMYECTBO Pa3 MeHaa MMSA M Haceays OpUrMHanbHble TECTbI

public
public
public
public

class
class
class
class

ProductServiceTests_2
ProductServiceTests_3
ProductServiceTests_4
ProductServiceTests_5

: ProductServiceTests
: ProductServiceTests
: ProductServiceTests
: ProductServiceTests

A A A A
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beHYMapK — MUrpaumm

17 06bIYHbBIX MUTPALLMI KOTOPbIE
006aBNAOT BblLLEYNOMAHYTbIE
CYLLHOCTWM (B HEKOTOPbLIX MpaBaa
npomncxoanT Banmbkoa)

SR R I R A A R A A R R R R R

v Migrations

20260415121117_InitialCreate.cs
20260415121117_InitialCreate.Designer.cs
20260416000001_Add_IsAvailable_To_Products.cs
20260416000002_Add_Sku_To_Products.cs
20260416000003_Add_Notes_And_Weight.cs
20260416000004_Add_Performance_Indexes.cs
20260416000005_Add_ExternalRefs_To_Orders.cs
20260416000006_Create_Categories.cs
20260416000007_Create_Tags_System.cs
20260416000008_Create_Customers_And_Addresses.cs
20260416000009_Create_Coupons.cs
20260416000010_Create_ProductReviews_And_Helpfulness.cs
20260416000011_Create_PriceHistory With_Trnigger.cs
20260416000012_Create_AuditLog_With_Triggers.cs
20260416000013_Create_Inventory_System.cs
20260416000014_Add_FullTextSearch_To_Products.cs
20260416000015_Create_OrderStatistics_Matenalized_View.cs
20260421152746_AddCategoryCustomerSupplierReviewDisc...
20260421152746_AddCategoryCustomerSupplierReviewDisc...



beHYMapK — MUrpaumm

namespace FastIntegrationTests.Infrastructure.Migrations

{

/// <inheritdoc />
public partial class InitialCreate : Migration

{

/// <inheritdoc />
protected override void Up(MigrationBuilder migrationBuilder)

{

migrationBuilder.CreateTable(
name: "Orders",
columns: table => new

{

e

Id = table.Column<int>(type: "integer", nullable: false)
.Annotation("Npgsql:ValueGenerationStrategy", NpgsqlValueGenerationStrategy.IdentityByDefaultColumn),
CreatedAt = table.Column<DateTime>(type: "timestamp with time zone", nullable: false),
Status = table.Column<int>(type: "integer", nullable: false),
TotalAmount = table.Column<decimal>(type: "numeric(18,2)", nullable: false)

constraints: table =>

{

3

table.PrimaryKey("PK_Orders", x => x.Id);

migrationBuilder.CreateTable(
name: "Products",
columns: table => new

{

e

Id = table.Column<int>(type: "integer", nullable: false)

.Annotation("Npgsql:ValueGenerationStrategy", NpgsqlValueGenerationStrategy.IdentityByDefaultColumn),
Name = table.Column<string>(type: "character varying(200)", maxLength: 2006, nullable: false),
Description = table.Column<string>(type: "character varying(1000)", maxLength: 1060, nullable: false),
Price = table.Column<decimal>(type: "numeric(18,2)", nullable: false),
CreatedAt = table.Column<DateTime>(type: "timestamp with time zone", nullable: false)

constraints: table =>

{

3

table.PrimaryKey("PK_Products", x => x.Id);

migrationBuilder.CreateTable(
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beHYMapK — MUrpaumm

namespace FastIntegrationTests.Infrastructure.Migrations
{
/// <summary>
/// Create_Categories
/// </summary>
[Migration("206260416000006_Create_Categories")]
public partial class Create_Categories : Migration
{
/// <inheritdoc />
protected override void Up(MigrationBuilder migrationBuilder)

{
migrationBuilder.Sql(@"
CREATE TABLE ""Categories"" (
""Id"" serial PRIMARY KEY,
“"Name"" varchar(200) NOT NULL,
""Slug"" varchar(200) NOT NULL,
“"ParentId"" integer NULL REFERENCES ""Categories""(""Id"") ON DELETE SET NULL,
""SortOrder"" integer NOT NULL DEFAULT 9,
""CreatedAt"" timestamp with time zone NOT NULL DEFAULT now()

)5
CREATE UNIQUE INDEX ""IX_Categories_Slug"" ON ""Categories"" (""Slug"");
CREATE INDEX ""IX_Categories_ParentId"" ON ""Categories"" (""ParentId"");

CREATE TABLE ""ProductCategories"" (
“"ProductId"" integer NOT NULL REFERENCES ""Products""(""Id"") ON DELETE CASCADE,
""CategoryId"" integer NOT NULL REFERENCES ""Categories""(""Id"") ON DELETE CASCADE,
PRIMARY KEY (""ProductId"", ""CategoryId"")

Ik
}

/// <inheritdoc />
protected override void Down(MigrationBuilder migrationBuilder)

{
migrationBuilder.Sql(@"
DROP TABLE IF EXISTS ""ProductCategories"";
DROP TABLE IF EXISTS "'"Categories"";

"De
}

CREATE INDEX ""IX_ProductCategories_CategoryId"" ON ""ProductCategories"" (""CategoryId"");
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beHYMapK —
MUrpaummnm
ONA HAarpyskKu

100 creHepmpoBaHHbIX MAapPHbIX
MUrpaunm gng CUMynaumMm NMHEMHOIo
POCTa BPpeEMEHU BbIMOJIHEHUS
MUrpaLnm

QO QQQQQQQQQQQQQQQQQQQ
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20990101000001_AddShippingRates.cs
20990101000001_AddShippingRates.Designer.cs
20990101000002_DropShippingRates.cs
20990101000002_DropShippingRates.Designer.cs
20990101000003_CreateProductVariants.cs
20990101000003_CreateProductVariants.Designer.cs
20990101000004_DropProductVanants.cs
20990101000004_DropProductVanants.Designer.cs
20990101000005_AddLoyaltyPoints.cs
20990101000005_AddLoyaltyPoints.Designer.cs
20990101000006_DropLoyaltyPoints.cs
20990101000006_DropLoyaltyPoints.Designer.cs
20990101000007_CreateWarehouseSlots.cs
20990101000007_CreateWarehouseSlots.Designer.cs
20990101000008_DropWarehouseSlots.cs
20990101000008_DropWarehouseSlots.Designer.cs
20990101000009_AddReturnRequests.cs
20990101000009_AddReturnRequests.Designer.cs
20990101000010_DropReturnRequests.cs
20990101000010_DropReturnRequests.Designer.cs
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BeHUYMapK — MUIrpauum AN Harpysku

namespace FastIntegrationTests.Infrastructure.Migrations
{

/// <inheritdoc />

public partial class AddShippingRates : Migration

{

/// <inheritdoc />

protected override void Up(MigrationBuilder migrationBuilder)

{

migrationBuilder.Sql(
@"CREATE TABLE load_tmp_001 (

id SERIAL PRIMARY KEY,
code VARCHAR(20) NOT NULL,
name VARCHAR(100) NOT NULL,

created_at TIMESTAMP NOT NULL DEFAULT NOW()

);
INSERT INTO load_tmp_061 (code, name)

SELECT 'CODE_' || gs, 'Value ' || gs
FROM generate_series(1, 300) gs;");
}

/// <inheritdoc />
protected override void Down(MigrationBuilder migrationBuilder)

{
migrationBuilder.Sql(

@"DROP TABLE IF EXISTS load_tmp_001;");
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BeHUYMapK — MUIrpauum AN Harpysku

@"CREATE TABLE load_tmp_601 (

id SERIAL PRIMARY KEY,
code VARCHAR(208) NOT NULL,
name VARCHAR(168) NOT NULL,

created_at TIMESTAMP NOT NULL DEFAULT NOW()
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BeHUYMapK — MUIrpauum AN Harpysku

INSERT INTO load_tmp_061 (code, name)
SELECT 'CODE_' || gs, 'Value ' || gs
FROM generate_series(1, 3600) gs;");
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BeHUYMapK — MUIrpauum AN Harpysku

namespace FastIntegrationTests.Infrastructure.Migrations

{
inheritdoc
public partial class DropShippingRates : Migration
{
inheritdoc
protected override void Up(MigrationBuilder migrationBuilder)
{
migrationBuilder.Sql(
@"DROP TABLE IF EXISTS load_tmp_0061;");
}
inheritdoc
protected override void Down(MigrationBuilder migrationBuilder)
{
}
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BeHUYMapK — MUIrpauum AN Harpysku

o bepét pannbl benchmark-murpaumim (209901071*.cs), COPTUPYET MO MMEHMU
(= no timestamp), 6epéT nocnegHume toHide wTyK (Takelast)

o [lepemMellaeT Kaxkayto napy (.cs + .Designer.cs)
B Migrations/_hidden/

« [lanka __hidden/ ncknoyeHa 13 komnunaumm (<Compile
Remove="Migrations\__hidden¥*" />) > npu cnenytoLwien c6opke EF Core
X HE BUOMUT > B MPOeKTe
POBHO N MUTrpaymnm
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BeHUYMapK — MUIrpauum AN Harpysku

Llenesoe N Mpsuem OcTaéTes
17 [0]0, 17 peasibHbIX
42 V) 17 + 25
67/ 50 17 + 50
92 25 17+ 75

17 O BCe
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beHYMapK — napanienn3m

[lapannenmsM pearn N3YETCH MNPOCTO

-- xUnit.MaxParallelThreads={scenario.MaxParallelThreads}"
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beHUYMapK - Nporpes

[MporpeBaem Docker npocTbiM dotnet test 3anyckoMm, TAHEM Bce
HeobxoOuMMble 06pa3bl M OOUH Pa3 Bce NOAHMMaeM
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BeHUMapK - cooldown

Mexxay NporoHamMm Hy>keH oba3aTtenbHo Task.Delay, uTobbl fokep ycnern
MNOOYNCTUTb BCE CO30aHHbIE CETU M OCBOOOANTL MOPThl, Ha 6ONbLLUIOM
KOTM4YeCcTBe KOHTENHEPOB 3TO CTAHOBUTCH NpobaemMon
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BeHYMapK — KOJ1-BO MUTpaLLUN

-e-INntegreSQL -e-Respawn -e=TeCT KOHTEeMHep Ha Knacc -e-OguH TeCT KOHTEMHEP Ha BECb 3aryckK

26m 17s

18m 53s

17m
14m 42s 13m 53 s __—
Timi2s —
o
3m l4s 2m 34s 2m 395 st o dds
2m 19s - 2
49s - 1m 10s 1Im 23s / Tm 43s Tm 57s
17 42 67 92 N7

KonuuecTtBo MUrpaumm
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-e-INntegreSQL -e-Respawn -e=TeCT KOHTEeMHep Ha Knacc -e-OOuH TeCT KOHTEMHEP Ha BECb 3aryckK
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Konu4yecTBO TeCcToB
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beHUYMapPK — Napannenumsm

-e-INntegreSQL -e-Respawn -e=TeCT KOHTEeMHep Ha Knacc -e-OOuH TeCT KOHTEMHEP Ha BECb 3aryckK

2h 27m 44s

Th 24m 27s

Th 6m 9s
O
—— | 26m 17s
9m 9s ém 9s 3m 27s o
~-2m 44s
6m 47s 4m 26s 2m 31s LLrs
1 2 N °

Konu4yecTBo NnapannenbHbIX NOTOKOB
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[

O jbogard / Respawn

<> Code () Issues T i9 Pull requests 3 &Y Agents ® Actions [ Projects  [IJ Wiki ) Security and quality [~/ Insights

(0 On April 24 we'll start using GitHub Copilot interaction data for Al model training unless you opt out.

ate and manage your preferences in your

t Respawn Public

¥ main ~ ¥ 4Branches © 19 Tags

|

Q. Go to file T/ Addfile - | <> Code v |

t jbogard Merge pull request

s 3go @ 253 Commits

rom Oxced/Testcontainers-Fixture &8

B _github/workflows Add test reports to GitHub actions 3 months ago
BB .nuget 0.2 10 years ago
B Respawn.DatabaseTests Run MySqlTests on Cl 3 months ago
B8 Respawn.UnitTests Run Respawn.UnitTests on .NET 8 instead of .NET 6 last year
B8 Respawn Checkpoint 5 months ago
I8 informix-server Adding a message when the database is empty 3 years ago
[3 .gitattributes Respawn with SQL Server and Postgres support 12 years ago
D .gitignore Add IBM DB2 DbAdapter, 2 years ago
] Build.ps1 Add test reports to GitHub actions 3 months ago
| Directory.Build.props C#12 5 months ago
D Directory.Build.targets Add test reports to GitHub actions 3 months ago
D LICENSE Initial commit 12 years ago

& Watch 42 ~ % Fork 153 -

Q Type (7] to search 8|~ + -]l

Y7 Star 3k -

About

Intelligent database cleaner for
integration tests

[0 Readme

&[5 Apache-2.0 license
A~ Activity

v¢ 3k stars

® 42 watching

% 153 forks

Report repository

Releases 10

© v7.0.0 ( Latest

Dec 1 2075
on Dec 1, 2025

Cantrilhutare 21

|

139



140

Respawn

« NET
e NuGet
e JSKstars

« Lastrelease: 1dec, 2025

« PostgreSQL, mssqgl, oracle, mysql, informix, db?2...
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Respawn

* BbICTpaﬂ O4UNCTKa

 [Tpn MHMUMaANM3aLUMM CTPOUTCH TOMONOTMYECKN OTCOPTUPOBAHHBLIN rpad
FK 3aBCMMOCTEN —
CHa4ana goYepHme Tabnuubl, NTOTOM poauTenbCKMe

« Kawmnmpyet ntoroebln SQL ona copoca:

DELETE FROM "public""Orderltems";
DELETE FROM "public""Orders";
DELETE FROM "public""Products";
DELETE FROM "public""Categories";
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Respawn

DELETE FROM "Reviews”

AN
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Respawn

DELETE FROM "Reviews”

DELETE FROM "Orders”
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DELETE FROM

DELETE FROM

DELETE FROM

DELETE FROM

"OrderItems”

"Reviews"”

"Orders”

"Products”

146



Respawn

DELETE

DELETE

DELETE

DELETE

DELETE

DELETE

FROM

FROM

FROM

FROM

FROM

FROM

"OrderItems”
"Reviews"”
"Orders”
"Products”
"Customers”

"Categories”
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DELETE

DELETE

DELETE

DELETE

DELETE

DELETE

FROM

FROM

FROM

FROM

FROM

FROM

"OrderItems”
"Reviews"”
"Orders”
"Products”
"Customers”

"Categories”
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Respawn

// OOuH pas nNpu cTapTe TeCTOBOW WMHPPACTPYKTYPHI:
await using var conn = new NpgsqglConnection(connectionString);

await conn.OpenAsync();

var respawner

{

await Respawner.CreateAsync(conn, new RespawnerOptions

DbAdapter DbAdapter.Postgres,

SchemasToInclude = ["public"],

1)

// Reset po onpeneneHHoro cocTosAHMA 6.

await respawner.ResetAsync(conn);
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Respawn

await Respawner.CreateAsync(conn, new RespawnerOptions

var respawner

{

DbAdapter DbAdapter.Postgres,

SchemasToInclude = ["public"],
1)
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Respawn

// Reset pno onpeneneHHOro cocTosAHUA 6f

await respawner.ResetAsync(conn);



Respawn

new RespawnerOptions

{

DbAdapter = DbAdapter.Postgres,
SchemasToInclude = ["public"],
SchemasToExclude = ["audit", "lookup"],
TablesToIgnore = [

new Table("Countries"),

new Table("Currencies"),

1,
TablesToInclude

Il
—
.
.
[ S—
-

WithReseed true,

//
//
//

//
//

C6paCHBaTb TOJIbBKO 3TU CXeEMbl
UWin UCKJINYNTb KOHKPETHbIE

HEe Tporatb 9TU Ta6ﬂMHH

C6paCHBaTb TOJIbKO ABHO YKa3aHHblE

copocuTb IDENTITY-CYUYETUYMKM
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public class MyTestFixture

{

private Respawner _respawner = null!;

public async Task InitializeAsync()

{

// 3anycTuUTb KOHTEWHep, MPUMEHUTb MUrpauun. ..
_respawner = await Respawner.CreateAsync(conn, new RespawnerOptions

{

DbAdapter = DbAdapter.Postgres,

SchemasToInclude = ["public"],

1)
}

public async Task ResetAsync()
{

}

await _respawner.ResetAsync();

public Task DisposeAsync() { /* ocTaHOBUTb KOHTeWHep */ }

: IAsyncLifetime
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Respawn

public class MyTests : IAsyncLifetime, IClassFixture<MyTestFixture>

{

public async Task InitializeAsync() => await _fixture.ResetAsync();
public Task DisposeAsync() => Task.CompletedTask;

[Fact]
public async Task Test() { /* ... */ }
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Respawn — npo6nembli?

30n19UmMa Ha YPOBHE TeCT K/lacca

[TapannennsmM TONMbKO MeXay TeCT KlacCaMu —
1-2 ONWHHbIX TeCTa BHYTPW TECT K/lacCa TOPMO3AT OCTallbHble

[MpoeKTbl ¢ 6ONbLUMM KOJIMYECTBOM TECT-K/1aCCOB

MoryT He NoaATUPaTbCa seq MOEHTUPMKATOPOB
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IntegreSQL — npo6nembi?

 Postgres only
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IntegreSQL — npo6nembi?

Postgres only

Ha ManeHbKOM KOMMYeCcTBE TECTOB MOXKET OblTb OBEPKUNJTOM
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IntegreSQL — npo6nembi?

Postgres only

Ha ManeHbKOM KOMMYeCcTBE TECTOB MOXKET OblTb OBEPKUNJTOM
?



160

YTO M Korga Bbio6mpaTb?

« PostgreSQL - IntegreSQL
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YTO M Korga Bbio6mpaTb?

PostgreSQL - IntegreSQL
IPostgre but .NET and SQL — Respawn
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YTO M Korga Bbio6mpaTb?

PostgreSQL - IntegreSQL
IPostgre but .NET and SQL — Respawn

Testcontainers
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3aKnrwuvueHue

N3onauma He becriyiaTHaBREEENAIS

onpenennTb MOOXOoAALLMN YPOBEHDb
M30MNALLMUN OKPYIXKEHUSA B TECTaxX
KOHKPETHO O/14 BallmX 3a4au

BbicTpble v cTabunbHble CI/CD v TecTbiR
SKOHOMUMA BpEMEHU Pa3paboTUYMKOB (OeHer),
BblUNCIINTESNIbHbIX PEeCcYpPCcoB (oeHer), bonee
ObICTPOE BbigBIEeHME perpeccoB 1 TTM.



Cnacub6o 3a BHMMaHue
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TI-kaHasm

Cepreu bynaBckmnm
t.me/sergey_bulavskiy TexHonormm B KoHTy e MHPPACTPYKTYPbI

. N4 TeCTOB
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