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AnekcaHgp LycTtaHoB
Product Manager at Haulmont

0 @alex_shust

@ 10 + [Yﬂ-q Java, Kotlin, Backend, IDEA Computer vision models,

/, years of experience in plugins v generative models
software development
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// BepcuoHuposaHue b/l
Kak u 3auem?

* PyyHble uameHeHuA
[pamoe BHeceHne n3meHeHunmn B 6asy
AaHHbIX 6e3 KOHTpONA BEPCUM

* Autoddl
ABTOMaTMYeCKoe co3gaHue n
M3MEeHeHMne CXemMbl Ha OCHOBe Moae Nu
* Flyway | | Liquibase
* Spring Boot
* CLI
* Murpauyuu

M Amplicode




/

BepcuoHuposaHue b/l
Kak n 3auem?

* KOHTpONb
ABHOE ynpaBneHne N3MeHeHNAMM, BMECTO HEeABHbIX U3MEHEHUN
yepe3 ORM

* KOHCUCTEHTHOCTb
OOHU U Te e U3MeHeHMA Ha pa3Hbix cpeaax (pa3paboTka,
TecTUpoBaHUe, NPOAAKLLH)

* ABTOMaTMU3aLuA
MHTerpaums c ClI/CD, aBTomaTnyeckoe npumeHeHne UsMmeHeHuM

* BepcuoHupoBaHue
OTcneXxXnBaHme N3MEHEHUN N BO3MOMKHOCTb OTKaTa
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// Kak poxXaalTtca nu ymmparotr murpauumn?

Kro-To paet pa3paboTumKy 3agauvy, peanmsosarb ...

1. Pa3paboTumnKk co3aaeT HOBYIO BETKY

2. Co3paeT HOBble CyLHOCTU/peaaKkTUpyeT cTapble q

3. 3anycKaeT NpUaoKeHue Deploy Develop

4. MUWeT MUrPaLMUOHHBbIN CKPUNT

5. TecTupyeT MUTPaLMOHHbIA CKPUAT
6. ...
/. PROFIT

Test
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// Kak Ha3BaTb 1 Kyaa NonoXuTtb?

V12__description.sql SQL

spring.flyway.locations=classpath:db/migration,classpath:db/data

resources/db/migration/V1__init_schema.sql
resources/db/data/V1_1__sample_data.sql

resources/db/migration/V2__user_table.sql

M Amplicode



// Kak Ha3BaTb 1 Kyaa NonoXuTb?

spring.flyway.locations=classpath:db/migration/releasex*

db/migration
releasel.0

V1_0_0__createBaseStructure.sql
V1_0_1__createDefaultUser.sql

releasel.2
V1_2_0__createMoreTables.sql

M Amplicode



// Kak Ha3BaTb 1 Kyaa NonoXuTtb?

spring.liquibase.change-log=classpath:db/changelog/db.changelog-master.yaml

'_Q '_bl ’—Q Pb. > futhor

SQL (JSON] | (XML] |(YAML]

create sequence
ChangeSet
create table
Changelog ChangeSet
ChangeSet
create index

M Amplicode
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// Kak Ha3BaTb 1 Kyaa NonoXuTtb?

spring.liquibase.change-log=classpath:db/changelog/db.changelog-master.yaml

id
author
create sequence
ChangeSet
create table
Changelog ChangeSet
ChangeSet
create index

M Amplicode
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// Kak Ha3BaTb 1 Kyaa NonoXuTtb?

spring.liquibase.change-log=classpath:db/changelog/db.changelog-master.yaml

\0

M Amplicode

id
author
create sequence
ChangeSet
create table
Changelog ChangeSet
ChangeSet
create index
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// Kak Ha3BaTb 1 Kyaa NonoXuTtb?

spring.liquibase.change-log=classpath:db/changelog/db.changelog-master.yaml

\0

M Amplicode

id
author
create sequence
ChangeSet
create table
Changelog ChangeSet
ChangeSet
create index
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// Kak Ha3BaTb 1 Kyaa NonoXuTtb?

spring.liquibase.change-log=classpath:db/changelog/db.changelog-master.yaml

M Amplicode

%

ChangeSet
Changelog ChangeSet
ChangeSet
includes
—> Changelog

id
author

create sequence

create table

create index

12
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M Amplicode

create sequence
ChangeSet
create table
Changelog ChangeSet
ChangeSet
create index
includes
> Changelog
. I
includes all I

»| Changelog Directory [—>»

Changelog

13
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// Kak Ha3BaTb 1 Kyaa NonoXuTtb?

databaseChangelog:

- changeSet:
id: "create department"
author: "alexandr.shustanov"

changes:
- createTable:
catalogName: department
columns:
- column:
name: address
type: varchar(255)
- i1ncludeAll:

relativeToChangelogFile: true
path: updates

M Amplicode
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// Kak Ha3BaTb 1 Kyaa NonoXuTtb?

* Bce B Kyuy
* PyyHoe nobaBneHne Kaxkaoro YeHaxKaora v Ddb
v [ changelog
* Pa3bueHune no pennsam v [ updates.2022
* Pas3bueHune no puyam > 06
v 307
* Pa3zbueHue no AaTam </>01-01-changelog.xml
</>01-02-changelog.xml
</>11-01-changelog.xml
databaseChangelog: </> 26-01-changelog.xml
- includeAll: > o8
path: updates > D09
relativeToChangelogFile: true ng
> (312

db.changelog-master.yam|

M Amplicode 15






Pepaktupyem cKkpunr

Migration checksum mismatch for migration
version 1

-> Applied to database : -1409205480
-> Resolved locally :-1776834826

¢ installed_rank ~ ([[Jversion + [[Jdescription + [JJtype ¢ [[Jscript + [[Jchecksum *
1 11 SQL Vi__.sql -1409205480 F
MJ installed_by + [[Jinstalled_on +  [Jexecution_time + [[Jsuccess *
postgres 2023-09-17 13:12:51... 8 -+ true
M id ¢+ [Jauthor + [ filename ¢+ [J dateexecuted + [[Jorderexecuted ¢ []exectype *
empty-example liquibase-docs db/changelog/db.changelog-master.yaml 2023-09-28 12:29:.. 1 EXECUTED -
([J mdSsum ¢ ([[J description ¢ [Jcomments + ([Jtag + [([Jliquibase + [([Jcontexts =+ ([J1labels =+ [([Jdeployment_id * /'
8:d0d3328f3d5a050.. empty <null> 4.20.0 <null> <null> 5889772587

M Amplicode 17



// CHocum 6a3y

* Iicnpasnaem ckpunt
* CHocum 6a3y

* BoccTaHaB/IMBaeM H3-bekaha
NO MUTPALUOHHbLIM CKPUNTaAM

* REPEAT

M Amplicode
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// Pegaktupyem ckpunr
* Uicnpasnaem ckpunt * UcnpaBnaem ckpunt
* lenaem py4yHOU OTKaT * [lenaem py4yHyo MuUrpauuio
*Ynanaem 3anmcb 0 MUrpalmnn * [lpaBuM YeKcymmy

+ bbICTPO 1 Kpacueo
- BepoATHOCTb HAKOCAYUTDb

M Amplicode 19



// HeBngumblie pacxoXxxgeHus

* 3abbinn yaanutb unique/nonnull KONIOHKY — He BCTaBAAETCA CTPOKA
* He yganunun nHaekc — nageHune npon3BoanTENbHOCTH

* He ,D,O6aBMfIM KOHCTpEVIHT- NnonyvYynin HEKOHCUCTEHTHbIE AaHHbIE

M Amplicode
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// HeBngumblie pacxoXxxgeHus

* 3abbinn yaanutb unique/nonnull KONIOHKY — He BCTaBAAETCA CTPOKA
* He yganunun nHaekc — nageHune npon3BoanTENbHOCTH

* He |£I,O6aBl/U'Il/1 KOHCTpEVIHT- NnonyvYynin HEKOHCUCTEHTHbIE AaHHbIE

@Column(name = "name", nullable = false)
private String name;

<addColumn tableName="person'>
<column name="name"/>
</addColumn>

M Amplicode
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I/ HeBngumblie pacxoXxxgeHus

* 3abbinn yaanutb unique/nonnull KONIOHKY — He BCTaBAAETCA CTPOKA

* He YAaNIN UHOEKC — NageHne npomn3soante/ibHOCTHU

* He |£I,O6aBl/U'Il/l KOHCTpGVIHT- NnonyvYynin HEKOHCUCTEHTHbIE AaHHbIE

@Column(name = "name", nullable = false)
private String name;

<addColumn tableName="person'>
<column name="name"/>
</addColumn>

M Amplicode

@Column(name = "name", )
private String name;

<addColumn tableName="person">
<coLlumn name="name">
<constraints nullable="false"/>
</column>
</addColumn>

22



// ABTOMATHUYECKanA reHepaumna CKpUNTos

Bce, UTO MOXKeT bbITb creHepnpPoBaHO, A0/KHO bbITb
CreHepupoBaHo

* Liquibase diff-changelog
* Liguibase Hibernate Plugin
* JPA Buddy

M Amplicode
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/ ABTOMATHUYECKanA reHepaumna CKpUNTos

M Amplicode

Snapshot

"snapshot": {

"created": "2023-09-25T20:43:23.348",

"database": {"productVersion": "15.3 (Debian 15.3-1.pgdgl20+1)"...},

"objects": {
"liquibase.structure.
"liquibase.structure.
"liquibase.structure.
"liquibase.structure.
"liquibase.structure.
"liquibase.structure.
"liquibase.structure.
"liquibase.structure.

}

"snapshotControl": {..

core
core

core
core
core
core

8

.Catalog": [...],
.Cotumn": [...],
core.

ForeignKey": [...],

Index": [...],
.PrimaryKey": [...],
.Schema": [...],
.Table": [...],
core.

UniqueConstraint":

[...

24
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// ABTOMATHUYECKanA reHepaumna CKpUNTos

Snapshot Snapshot

M Amplicode
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// ABTOMATHUYECKanA reHepaumna CKpUNTos

Snapshot

M Amplicode

Snapshot

Diff

26
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// ABTOMATHUYECKanA reHepaumna CKpUNTos

* He 3abbITb CHATL CHaNLWOT ¢ 6a30BOW BETKMU

“ E * KaKk-To nony4ntb HoOBOe cocToAHue b/
{ Snapshot ](T){ Snapshot }

Diff

(=)

M Amplicode 27
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// ABTOMaTUUECKaa reHepaLmua CKpUnNToB

A 4yTO BoObLUe nexur B 6ase?
DB 1
Snapshot J(Tb[ Snapshot

M Amplicode
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// ABTOMaTUUYeCKas reHepaLua CKpMNToB

Snapshot

M Amplicode

](—l—>[ Snapshot

Diff
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// ABTOMATHUYECKanA reHepaumna CKpUNTos

bbicTpee n TouHee

[TOKaXKeT pacxoXAeHUa mexay moaenbto n cxemoun bl
PaboTaeT TONbKO CO CXeEMOW

Huyero He 3HaeT o Tpurrepax n XxpaHMUMbIX npoueaypax

He 3HaeT KaK ycTpaHnTb mHorne gnod ool

M Amplicode
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// ABTOMaTUUYeCKas reHepaLua CKpMNToB

32



// TecTupoBaHue murpauum

v [ main
> [Djava
v [2resources
~ [ db.migration
= V1__create_customer_table.sqg|l
= V2__split_name_to_first_and_last.sq|
{53 application.properties
v [gtest
v [Djava
v [ com.example.flywaymigrationtesting
© FlywayMigrationTestingApplicationTests

M Amplicode

@SpringBootTest

@AutoConfigureEmbeddedDatabase(type =
AutoConfigureEmbeddedDatabase.DatabaseType.POSTGRES)
class FlywayMigrationTestingApplicationTests {

@Test
void testMigrations() {
//do nothing

33



/Tecmposal-me MUrpaumm

v 3 main
> [Djava
v [2resources
v [ db.migration
= V1__create_customer_table.sqg|l
= V2__split_name_to_first_and_last.sq|
{53 application.properties
v [gtest
v [Djava
v [ com.example.flywaymigrationtesting
© FlywayMigrationTestingApplicationTests
v [ D resources
v [ db.migration.sampledata
= V1_1__create_sample_customers.sq|l
= V2_1__add_another_customers.sq|l

M Amplicode
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/Tecmposal-me MUTpaLLUM a

v [ main
> [Djava
v [2resources
~ [ db.migration
= V1__create_customer_table.sqg|l
= V2__split_name_to_first_and_last.sq|
{53 application.properties
v [gtest
v [Djava
v [ com.example.flywaymigrationtesting
© FlywayMigrationTestingApplicationTests
v [,2resources
v [ db.migration.sampledata
= V1_1__create_sample_customers.sq|l
= V2_1__add_another_customers.sq|l

M Amplicode

@SpringBootTest(properties = {
"spring.flyway.locations=classpath:db/migration,
classpath:db/migration/sampledata"

P

@AutoConfigureEmbeddedDatabase(type =
AutoConfigureEmbeddedDatabase.DatabaseType.POSTGRES)
class FlywayMigrationTestingApplicationTests {

@Test
void testMigrations() {
//do nothing
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/Tecmposal-me MUrpaumm

v [ main
> [Djava
v [2resources
v [ db.migration
= V1__create_customer_table.sqg|l
= V2__split_name_to_first_and_last.sq|
{53 application.properties
v [gtest
v [Djava
v [ com.example.flywaymigrationtesting
© FlywayMigrationTestingApplicationTests
v [,2resources
v [ db.migration.sampledata
= V1_1__create_sample_customers.sq|l
= V2_1__add_another_customers.sq|l

M Amplicode

@SpringBootTest(properties = {
"spring.flyway.locations=classpath:db/migration,

classpath:db/migration/sampledata"

P
@AutoConfigureEmbeddedDatabase(type =

AutoConfigureEmbeddedDatabase.DatabaseType.POSTGRES)
class FlywayMigrationTestingApplicationTests {

@Test
void testMigrations() {
//do nothing

Migrating schema "public" to version "1 - create customer table"
Migrating schema "public" to version "1.1 - create sample customers"
Migrating schema "public" to version "2 - split name to first and last"
Migrating schema "public" to version "2.1 - add another customers"

36
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// TecTupoBaHue murpauum

<changeSet id="create-customer" author="alexander.shustanov">
<createSequence incrementBy="1" sequenceName="customer_seq" startValue="1"/>

<createTable tableName="customer'">
<column name="id" type="BIGINT"/>
<column name="first_name" type="VARCHAR(255)"/>
<column name="last_name" type="VARCHAR(255)"/>
</createTable>
</changeSet>

<changeSet id="create-customer::sample-data" author="alexander.shustanov”

| context="test"|>

<insert tableName="customer">
<column name="id" valueComputed="nextval('customer_seq')"/>
<column name="first_name">John</column>
<column name="1last_name">Doe</column>
</insert>
</changeSet>
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// TecTupoBaHMe MUrpauum

<changeSet id="create-customer::sample-data"
author="alexander.shustanov"
context="test">
<loadData tableName="customer"
file="test-customers.csv"
relativeToChangelogFile="true"/>
</changeSet>

M Amplicode
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// TecTupoBaHue murpauum

<changeSet id="create-customer::sample-data"
author="alexander.shustanov"
context="test">
<loadData tableName="customer"
file="test-customers.csv"
relativeToChangelogFile="true"/>
</changeSet>

test-customers.csv

id ,First_name ,last_name
nextval('customer_seq'),John ,Doe
nextval('customer_seq'),Joan ,Doe

M Amplicode
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// Ynpasnsaem 3anyckom murpauumn: Contexts & Labels

<changeSet id="1" author="example" context="pro AND (shopping_cart OR ...

~ 1liqulbase update --contexts=pro,shopping_cart,bigco

M Amplicode

)||>
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// Ynpasnsaem 3anyckom murpauumn: Contexts & Labels

<changeSet id="1" author="example" context="pro AND (shopping_cart OR ...

~ 1liqulbase update --contexts=pro,shopping_cart,bigco

<changeSet id="1" author="example" labels="pro, shipping_cart">

~ liquibase update --labels="pro and (shopping_cart or account_mgmt)"

M Amplicode

)||>
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// Ynpasnsaem 3anyckom murpauumn: Contexts & Labels

<changeSet id="1" author="example" context="pro AND (shopping_cart OR ...)">

~ 1liqulbase update --contexts=pro,shopping_cart,bigco
Contexts —Bca "mouwb" ynpaBneHmsa Ha cTOpoHe aBTopa changelogs

<changeSet id="1" author="example" labels="pro, shipping_cart">

~ liquibase update --labels="pro and (shopping_cart or account_mgmt)"

Labels — Bca "mouwb" ynpaBneHms Ha ctopoHe deployment manager

M Amplicode 42



// Ynpasnsaem 3anycKom mMurpaumm

PackuabiBaem CKPUMTbI NO PAa3HbIM Mano4vYkam

spring.flyway.locations=
classpath:db/migration/...,

M Amplicode
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// Zero downtime deployment (Blue-Green)

M Amplicode

Load
Balancer

DB
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// Zero downtime deployment (Blue-Green)

M Amplicode

Load
Balancer

DB
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// Zero downtime deployment (Blue-Green)

Migration

Database

Al

Deployment BLUE

M Amplicode
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// Zero downtime deployment (Blue-Green)

Migration

Database

Al

GREEN

Deployment BLUE

M Amplicode



// Zero downtime deployment (Blue-Green)

Migration Phase 1
4
Database vis
V1
GREEN
Deployment BLUE

M Amplicode



// Zero downtime deployment (Blue-Green)

Migration Phase 1
4
Database vis
V1
GREEN
Deployment BLUE

M Amplicode



// Zero downtime deployment (Blue-Green)

Migration Phase 1 Phase 2
v V2
Database Vis
V1
GREEN
Deployment BLUE

M Amplicode



// Zero downtime deployment (Blue-Green)

<changeSet 1d="delete-obsolete-columns"
author="alexander.shustanov"”
context="phase2">

</changeSet>

M Amplicode

\0

51



[/ Roliback

~ liquibase rollback 1 —-changelog-file='src/resources/db/changelog/db.changelog-master.xml' ——url=...[]

CREATE -> DROP
RENAME -> RENAME BACK

DROP, DELETE, INSERT, UPDATE,... -> Write it yourself!

M Amplicode
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[/ Roliback

<changeSet id="insert_default_admin" author="alexandr.shustanov">
<insert tableName="users">
<column name="username">admin</column>
<column name="password">{noop}admin</column>
</insert>

</changeSet>

M Amplicode
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[/ Roliback

<changeSet id="insert_default_admin" author="alexandr.shustanov">
<insert tableName="users">
<column name="username">admin</column>
<column name="password">{noop}admin</column>
</insert>

<rollback>
<delete tableName="users">
<where>username = admin</where>
</delete>
</rollback>
</changeSet>

M Amplicode
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// Undo

J1O0CTYNHO TONbKO B NJIaTHOW BEpCUU

Bce Hago nucatb Bpy4YHYto!

V12__my_awesome_changes.sql

Ul2__my_awesome_changes.sql

M Amplicode
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// Liquibase Dry Run

liquibase update-sql --changelog-file=changelog.xml --jdbcConnection=...

M Amplicode
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M\ Amplicode

MpoayKToBble KEUCDI
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// [1aBHO He 06bHOBAANUCH?

changelog 1
changelog 2

changelLog 3 /—\

v1l.25 > vl.26 — > —> v2.48

M Amplicode
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// Noapep)XKa HeCKoNbKux b

<changeSet id="create-user-postgres"
author="alexander.shustanov"
<createTable tableName="users">
<column name="name" type="VARCHAR(255)"/>
<column name="created_at" |type="timestamp with time zoneﬂ/>
</createTable>
</changeSet>

<changeSet id="create-user-mssql"
author="alexander.shustanov"
|dbms="mssglﬂ>
<createTable tableName="users">
<column name="name" type="VARCHAR(255)"/>
<column name="created_at" |type="datetime offset"y>
</createTable>
</changeSet>

M Amplicode 59
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// Noapep)XKa HeCKoNbKux b

<property name="datetime_zoned_type"
value="timestamp with time zone"
dbms="postgresql"/>

<property name="datetime_zoned_type"
value="datetime offset"
dbms="mssql" />

<changeSet id="create-user"
author="alexander.shustanov">
<createTable tableName="users">
<column name="name" type="VARCHAR(255)"/>
<column name="created_at" typeﬂ"§{datetime_zoned_type}"V>
</createTable>
</changeSet>

M Amplicode
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// Noapep)XKa HeCKoNbKux b

database=postgres

spring.flyway.locations=
classpath:db/migration/${database}

db/migration
postgres

V1_0_0__createBaseStructure.sqgl
V1_0_1__createDefaultUser.sql

mssql

V1_0_0__createBaseStructure.sqgl
V1_0_1__createDefaultUser.sql

M Amplicode
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// Noapep)XKa HeCKoNbKux b

database=postgres

spring.flywa ations=
P %assgatx db migration/${database}/*

db/migration

postgres
releasel.l
releasel.?

sampledata

mssql

M Amplicode
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And even more
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// Repeatable

<changeSet id="create-person-view"
author="alexander.shustanov"
[FunAlways="true"p
<createView viewName="...">...</createView>
</changeSet>

<changeSet id="create-serialization-procedure"
author="alexander.shustanov"

[runOnChange="true'l>
<sgl>...</sqgl>

</changeSet>

R__create_person_view.sql
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// Java-based migrations a

V12__JavaMigration.java

package db.migration;

public class V2__JavaMigration extends BaseJavaMigration {
@0verride
public void migrate(Context context) throws Exception {
try (PreparedStatement statement =
context
.getConnection()
. .prepareStatement ("INSERT INTO test_user (name) VALUES
('Obelix')"™)) A
y statement.execute();
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// Java-based migrations

public class XorColumn implements CustomTaskChange {
private String table;
private String column;
private String xorKey;

@0verride

public ValidationErrors validate(Database database) {
ValidationErrors validationErrors = new ValidationErrors("xorColumn");
validationErrors.checkRequiredField("table", table);
validationErrors.checkRequiredField("column", column);
validationErrors.checkRequiredField("xorKey", xorKey);
return validationErrors;

}.

@0verride
public void execute(Database database) throws CustomChangeException {

// todo
1
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// Java-based migrations

public class XorColumn implements CustomTaskChange {
private String table;
private String column;
private String xorKey;

@0verride

public ValidationErrors validate(Database database) {
ValidationErrors validationErrors = new ValidationErrors("xorColumn");
validationErrors.checkRequiredField("table", table);
validationErrors.checkRequiredField("column", column);
validationErrors.checkRequiredField("xorKey", xorKey);
return validationErrors;

}.

@0verride
public void execute(Database database) throws CustomChangeException {

// todo
1

M Amplicode
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// Java-based migrations

public class XorColumn implements CustomTaskChange {
private String table;
private String column;
private String xorKey;

@0verride

public ValidationErrors validate(Database database) {
ValidationErrors validationErrors = new ValidationErrors("xorColumn");
validationErrors.checkRequiredField("table", table);
validationErrors.checkRequiredField("column", column);
validationErrors.checkRequiredField("xorKey", xorKey);
return validationErrors;

}.

@0verride
public void execute(Database database) throws CustomChangeException {

// todo
1

M Amplicode
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// Java-based migrations

<changeSet id="obfuscate-salary" author="alexandr.shustanov">

<customChange class="1liquibasemigrationtesting.XorColumn">

</customChange>

</changeSet>
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// Java-based migrations

<changeSet id="obfuscate-salary" author="alexandr.shustanov">
<customChange class="1liquibasemigrationtesting.XorColumn">
<param name="table" value="customer"/>
<param name="column" value="salary"/>
<param name="xorKey"
value="cSwqZGJ3ZWBOQmcvVCLVQWZJQ2xmNA=="/>
</customChange>

</changeSet>

M Amplicode 70



MMBKUN

* Pacwmnpsaembin

[lpon3BoNbHbIE Mepapxmmn

Bonblie ¢pyHKUMIM B BecnnaTHOM Bepcum

* [logaepKa HeCcKosibKnx b/

preConditions, postConditions

 And so on

M Amplicode

4

Flyway

* bonee npocton?
* [loHATeH DBA

* EANHCTBEHHAA TOYKA yrnpaB/eHuUA
3anyCKOM
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Cnacubo 3a BHUMaHue!
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