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> man RustamKuramshin

« 3aHumMalcb backend-paspaboTkonm Ha Java, Kotlin u Spring
« Jlwéenw DevOps u 3apgavyn MHGPACTPYKTYPHLI
« YBnekawcb Linux, Docker, Kubernetes n cetamMmu

« PasBuBaw cBou kKnactep Ha Raspberry Pi

@KuramshinRustam




0 4eM nNouaeT peudb

m JopexkTumBHbIN Dockerfile, wncnonb3oBaHue Maven/Gradle nnarvHoB
n Cloud Native Buildpacks.

m YnpaBneHue Spring Application Properties ¢ nomMoubt
ConfigMap wmnun Spring Cloud Config.

m 3anyck murpaumm Liquibase B CI-naunnaunHe.

m Coenaem BbiBOAbI




Peno3nTopuin ¢ KoOgoM M3 npe3eHTauuu

https://github.com/RustamKuramshin/right-devops




“YcTaBluume DevOps’bl pennodTt Java-cepBUCHI.”




JOOEKTUNBHbIN
DOCKERFILE

PacnakoBka JAR, nepencnosib30BaHWe CNOEB,
Spring’oBble Maven/Gradle nnaruHel 1 Cloud Native
Buildpacks




06bi4HbIN Dockerfile pgnga Spring Boot

1 FROM openjdk:17.0.2-slim

)

3 WORKDIR /app

5 COPY ./build/libs/right-devops-1.0.0.jar /app/right-devops.jar

/7 EXPOSE

9 ENTRYPOINT ["java", "-jar", "right-devops.jar"]




06bi4HbIN Dockerfile pgnga Spring Boot

5 COPY ./build/libs/right-devops-1.0.0.jar /app/right-devops.jar




YTo penaeT «docker bulld»

FROM golang:1.20-alpine

WORKDIR /src

COPY .

RUN go mod download

RUN go build -o /bin/client ./cmd/client
RUN go build -o /bin/server ./cmd/server

ENTRYPOINT [ "/bin/server" ]

Builder

’
‘mm Image—
-

\Qé Layers

FROM golang:1.20-alpine

WORKDIR /src

COPY .

RUN go mod download

RUN go build -o /bin/client ./cmd/client

RUN go build -o /bin/server ./cmd/server

ENTRYPOINT [ "/bin/server" ]




[fpaBUIO0 K3WWUPOBAHUA CIOEB
docker obpa3sa

m [lpn 3anycke cbopke, 6unaep noitTaeTcsd NOBTOPHO MCNONb30BaTb CJioK

N3 6onee paHHUX COOPOK.

m Ecnu cnom n3obpaxeHnsa He M3MEHWUNICA, TO 6wunpgep noaxBaTbiBaeT €ro

N3 KalWa cbopKu.




Cnon nony4dymBuwerocd obpasa N UX
K3WnpoBaHue

00 @ zen — -zsh —173x44

zen@zen-code ~ % docker history the-right-devops-app:latest

TMACC cREATER CREATER BV erze COMMENT
461226f2646e 37 minutes ago  ENTRYPOINT ["java" "-jar" "the-right-devops... ©B buildkit.dockerfile.
<missing> 37 minutes ago EXPOSE map[8080/tcp:{}] eB buildkit.dockerfile.
<missina> 37 minutes aao COPY ./build/libs/the-riaht-devopns-1.0.0.1ar.. buildkit.dockerfile.
<missing> 41 minutes ago WORKDIR /app 2]:] buildkit.dockerfile.
<missing> 21 months ago /bin/sh #(nop) CMD ["jshell"] 0B

<missing> 21 months ago /bin/sh set —eux; arch="$(dpkg ——print-..
<missing> 21 months ago /bin/sh #(nop) ENV JAVA_VERSION=17.0.2 oB
<missing> 21 months ago /bin/sh #(nop) ENV LANG=C.UTF-8 oB
<missing> 21 months ago /bin/sh #(nop) ENV PATH=/usr/local/openj.. ©B
<missing> 21 months ago /bin/sh #(nop) ENV JAVA_HOME=/usr/local/.. ©B
<missing> 21 months ago /bin/sh set —-eux; apt-get update; apt-g..
<missing> 21 months ago /bin/sh #(nop) CMD ["bash"] oB
<missing> 21 months ago /bin/sh #(nop) ADD file:8ble79f91081eb527..
zenPzen—-code ~ % I

HE 6ypeT kawumpoBaHo ~ 63.8 MB (Ha kaxpyw c6opKy, push mn pull)
byoeT KawupoBaHo ~ 407.28 MB




B yem 3pecb npobrema?
OBepx3gbl MO BpPEMeHW, MecTy Ha
OUCKe U ceTeBOMY Tpaduky.

m CKopocTb CHOpPKWN: K3WupoBaHWe YMeHbllaeT BPeMd 3aTpadyeHHOe Ha

docker build B CI-mamnnawnHe.

m OtnpaBka B Docker Registry: docker push nepepaet obpa3 B

Registry no cnosm.

m KalimpoBaHHble C/IOM MOBTOPHO He nepepawTCcs.




B yem 3pecb npobrema?

OBepx3gbl MO BpPEMeHW, MecTy Ha
OUCKe U ceTeBOMY Tpaduky.

m [JluckoBoe npocTpaHcTBo nop Docker Registry: KawumpoBaHue

C/TIOEB 3KOHOMUT MECTO Ha HaKoOMuUTensax.

m CKopocTb nony4dyeHusa ob6bpa3a u3 Docker Registry: npu 3anycke

cepBuca B kubernetes npoucxoouT pull obpa3a u3 Registry.

m KawumpoBaHue yckopdeT pull.




Kak Spring pewaeT npobsemy cC
K3WNPOBAHWEM CJIOEB.

m B jar-apxuB pobaBnsieTcs MHOEKCHbiM dann layers.idx

m layers.ldx cogepxuT CBedeHUs 0 NyTAX B jar-apxuse M cnosax,

Ha KOTOpble HYXHO pa3fenuTb Knacchl Spring npunoxeHus.




Kak Spring pewaeT npobsemy cC
K3WNPOBAHWEM CJIOEB.

m YpPOBHMW onpepensdwTcd B 3aBUCUMOCTWU OT BEPOATHOCTU WU3MEHeHus

Mexay cbopKaMu MNPUIOKEeHUs.

m Pexum 3anycka Spring Boot npunoxeHusa ”layertools” mn ero
KoMaHpoa «extract» no3BongawT pas3obpaTb jar-apxusB B

cooTBeTcTBUM C layers.idx.




lLayers.1idx

v M libs
v [ the-right-devops-1.0.0.jar £ layers.idx
It - "dependencies":
> = Ici:;sspath.idx - "BOOT_INF/-Lib/"
- L - "spring-boot-loader":
> services
£ BOOT.SF - or‘g/ "
L e MARIEESLAE - "snapshot-dependencies":
i y sprti)r;gc:‘tramework _ "application" .
W loader ] "
e e - "BOOT-INF/classes/
o - "BOOT-INF/classpath.idx"
S - "BOOT-INF/layers.idx"
> nio _ n - n
e META-INF/
> Zip




Kak 3To paboTaeT

FROM gradle:7.4.0-jdkl7 as butild
WORKDIR /app

COPY --chown=gradle:gradle . /app
RUN gradle clean build --no-daemon

FROM openjdk:17.0.2-slim as butilder

WORKDIR /app

COPY --from=build /app/build/libs/right-devops-1.0.0.jar /app/right-devops.jar
RUN java -Djarmode=layertools -jar right-devops.jar extract

1
2
3
4
5
6
7/
3

FROM openjdk:17.0.2-slim

WORKDIR /app

COPY --from=builder app/dependencies/ ./

COPY --from=builder app/spring-boot-loader/ ./

COPY --from=builder app/snapshot-dependencies/ ./

COPY --from=builder app/application/ ./

ENTRYPOINT ["java", "org.springframework.boot.loader.launch.JarLauncher"]




Kak 3To paboTaeT

9 RUN java -Djarmode=layertools -jar right-devops.jar extract




Kak 3To paboTaeT

13 COPY --from=builder app/dependencies/ ./

14 COPY --from=builder app/spring-boot-loader/ ./

15 COPY --from=builder app/snapshot-dependencies/ ./
16 COPY --from=builder app/application/ ./




YTo TaM co cnodMu obpasa

zen@Pzen-code ~ % docker history the-right-devops-app:latest

IMAGE CREATED CREATED BY COMMENT

» d8c76685a8cc minutes ago ENTRYPOINT ["java" "org.springframework.boot.. buildkit.dockerfile.v@
<missina> minutes aco COPY apn/application/ ./ # buildkit buildkit.dockerfile.v@
<m1ssing> minutes ago CUPY app/snapshot—dependencies/ ./ # bulldkit buildkit.dockerfile.v@
<missing> minutes ago COPY app/spring-boot-loader/ ./ # buildkit buildkit.dockerfile.v@
<missing> minutes ago COPY app/dependencies/ ./ # buildkit buildkit.dockerfile.v@
<missing> hours ago WORKDIR /app buildkit.dockerfile.v®@
<missing> months ago /bin/sh #(nop) CMD ["jshell"]
<missing> months ago /bin/sh set —eux; arch="$(dpkg ——print-..
<missing> months ago /bin/sh #(nop) ENV JAVA_VERSION=17.0.2
<missing> months ago /bin/sh #(nop) ENV LANG=C.UTF-8
<missing> months ago /bin/sh #(nop) ENV PATH=/usr/local/openj..
<missing> months ago /bin/sh #(nop) ENV JAVA_HOME=/usr/local/..
<missing> months ago /bin/sh set —eux; apt-get update; apt-g..
<missing> months ago /bin/sh #(nop) CMD ["bash"]
<missing> months ago /bin/sh #(nop) ADD file:8ble79f91081leb527..

anN7an—rnda ~ % .

— =~
HE 6ypmeT kawumpoBaHo ~ 13.3 KB e o
byneT kawwmpoBaHo ~ 471.17 MB e




Kak nepecTtaTb nucaTtb Dockerfiles
n nonwbutb Dev0Ops

>_ gradle bootBuildImage >_ mvnh spring-boot:build-1image

000 M zen — -zsh —17

zen@zen-code ~ % docker history the-right-devops:1.0.0

IMAGE CREATED CREATED BY COMMENT
0a369al142572 N/A Buildpacks Process Types

<missing> N/A Buildpacks Launcher Config

<missing> N/A Buildpacks Application Launcher

<missing> N/A Application Slice: 5

<missing> N/A Application Slice: 4

<missing> N/A Application Slice: 3

<missing> N/A Application Slice: 2

<missing> N/A Application Slice: 1

<missing> N/A Software Bill-of-Materials

<missing> N/A Layer: 'web-application-type', Created by bu..
<missing> N/A Layer: 'spring-cloud-bindings', Created by b..
<missing> N/A Layer: 'helper', Created by buildpack: paket..
<missing> N/A Layer: 'classpath', Created by buildpack: pa..
<missing> N/A Layer: 'jre', Created by buildpack: paketo-b..
<missing> N/A Layer: 'java-security-properties', Created b..
<missing> N/A Layer: 'helper', Created by buildpack: paket..
<missing> N/A Layer: 'helper', Created by buildpack: paket..
<missing> N/A

<missing> N/A

<missing> N/A

<missing> N/A




Spring-nnarvuHel gnsg Gradle u Maven

nenawTt aTto 4yepe3 Cloud Native
Buildpacks oT CNCF

:‘ Buildpacks.io Features ~ Community  Blog  Registry B pocs

Cloud Native Buildpacks
transform your application source code
into images that can run on any cloud.

Get Started

https://buildpacks.io/



https://buildpacks.io/

YINPABJIEHNE SPRING
APPLICATION
PROPERTIES

Kubernetes ConfigMap wnum Spring Cloud Config Server




06bl4HO Spring Boot npunoxeHwue
«HacTpaunBaeTca» 4epes
application.properties o¢aunn

spring.

spring.
spring.
¥ src
. spring.
v main P
> java
v resources spring.
spring.
>
db —— . spring.
«5 application.properties | spring.

spring.
spring.

application.name=the-right-devops

jpa.show-sqgl=
jpa.properties.hibernate.format_sql=

liquibase.change-log=db/changelog/db.changelog-master.xml

datasource.url=jdbc:postgresql://postgres: /therightdevops

datasource.username=pgadmin
datasource.password=pgadmin
datasource.driver-class-name=org.postgresql.Driver

sql.init.encoding=UTF
jpa.database-platform=org.hibernate.dialect.PostgreSQLDialect

logging.level.org.hibernate.SQL=DEBUG
logging.level.org.hibernate.type.descriptor.sql.BasicBinder=TRACE

spring.

cloud.config.enabled=




W TYT Bbl 3aXxoTenn nNepeknuynTb
nponepTio B MPUIOXEHUN
pa3BepHYToM B Kubernetes <




Spring npepnaraet
Externalized Configuration

m Ocobbin PropertySource nopsagoK AOfs pa3yMHOro nepeonpeneseHns

3HAa4YeHUn nponepTen.

m [louck nponepTten: nponepTu-dansibl, NMEepPeMeHHbIn cpensbl,
System.getProperties(), JNDI, KOHTEeKCT M KOHOUTypaLuS

CepB/neToB, apryMeHTb KOMaHOHOW CTPOKW W Mnpoyee.



Spring npepnaraet
Externalized Configuration

m 3arpy3ka application.properties u application.yaml uns

Pa3HbIX UCTOYHUKOB.
m classpath root n naket /config Tam xe.

m TeKywun Katanor u Katanor config B HEM, NOAKATaNOrMm BHYTPWU

config.

m JInbo yKaxmTe KaTanor 4yepes spring.config.location.




30ecb To U npuxoauT Ha nomouwb ConfigMap

3wl
: ConfigMap

: the-right-devops-config

|
spring.application.name=the-right-devops
spring. jpa.show-sql=true
spring. jpa.properties.hibernate.format_sqgl=true
spring. liguibase.change-1log=db/changelog/db.changelog-master.xml
spring.datasource.url=jdbc:postgresql://localhost:25432/therightdevops
spring.datasource.driver-class-name=org.postgresqgl.Driver
spring.sql.init.encoding=UTF-8
spring. jpa.database-platform=org.hibernate.dtalect.PostgreSQLDialect
logging. level.org.hibernate.SQL=DEBUG
logging. level.org.hibernate.type.descriptor.sqgl.BasicBinder=TRACE




MoHTupyetTca ConfigMap 4yepe3 Deployment

: right-devops
: localhost:5000/right-devops:

: config-volume
: /config

: SPRING_DATASOURCE_USERNAME
: right-devops-secrets

: datasource.username
: SPRING_DATASOURCE_PASSWORD

: right-devops-secret
: datasource.password

: config-volume

: right-devops-config




MoHTupyetTca ConfigMap 4yepe3 Deployment

: config-volume
: /config

: config-volume

: right-devops-config




Tenepb KOrga BaM HYXHO bvyaeT
N3MEHUTb HAcCTpoWKM Spring Boot

MPUNOXEHNUA MPOCTO OTKpPOUTE
TepMuHan..

Last login: Tue Feb 6 06:31:15 on ttys@01l
zen@zen-code ~ % kubectl edit configmap the-right—devops-configh

(ybedutecb, YTo pod’bl BawWea20 MNPUSOKXeHUS 6bu nepesdnyueHs!)




OgpHako Spring npepsiaraeT euwe
bonee u3gduHOe pelleHne -
Spring Cloud Config

m KnmeHT-cepBepHoOe peweHne Qs pacnpocTpaHeHuss Spring

Application Properties cpeaon Bawmx CepBUCOB.

m Conflig Server npepoctaBndet HTTP API pgna nonydeHus

Application Properties.



OgpHako Spring npepsiaraeT euwe
bonee u3gduHOe pelleHne -
Spring Cloud Config

m Config Client, KoTopbi® no3BondeT nonydyaTtb properties ot Config

Server.

m Bo3MoxHOoCTb o6HOBNeHuss Application Properties B peanbHOM
BpeMeHN 6e3 nepe3anycka Spring Boot npunoxexHuna (ecTb

0ocobeHHoCTH) .

m llcToyHnkom gna Config Server MOryT ObiTb:

Git-peno3utopuu, ¢aunosas cuctema, HashiCorp Vault.



Cxema paboTbl Cloud Confilg

Properties

Spring Cloud
Config Server




MogpHaTb Conflg Server o4YeHb MNPOCTO

1 @SpringBootApplication
2 @EnableConfigServer
3 public class ConfigServerApplication {

public static void main(String[] args) {
SpringApplication.run(ConfigServerApplication.class, args);

}

spring.application.name=config-server

spring.cloud.config.server
spring.cloud.config.server
spring.cloud.config.server
spring.cloud.config.server
spring.cloud.config.server

.git.
.uri=${GITLAB_REPO_URI}
S(ofilie
.gilt.
S(of1kig -

.glt

clone-on-start=

username=${GITLAB_ACCESS_TOKEN_NAME}
password=${GITLAB_ACCESS_TOKEN_PASSWORD}
search-paths=dev/,dev/{application}




MogpHaTb Conflg Server o4YeHb MNPOCTO

2 @EnableConfigServer

4 spring.cloud.config.server.git.uri=${GITLAB_REPO_URI}
5 spring.cloud.config.server.git.username=${GITLAB_ACCESS_TOKEN_NAME}
6 spring.cloud.config.server.git.password=${GITLAB_ACCESS_TOKEN_PASSWORD }




Pasnoxute application.properties dawnnsl
B glt-peno3ntopun.

v [ cloud-config

> demo
> dev
.2 prod
W acm

.1application.properties
W adm
.1application.properties
Vv api-gateway
we application.yml
¥ async-jobs
we application.yaml
4 bim-viewer
.1application.properties

Vv budgets
.1application.properties
W cnd

.1application.properties




MAT PALNA
LIQUIBASE

3anyck B CI-namnnaunHe



06bIHHO Mbl XpaHUM MUrpauunm bl
B jar-apxuBe Spring Boot
npunoxeHna. Yto 3pgecb He Tak.

m YT06b HAKATUTb MUrpaLUI HYXHO AenaTb cOopKy/penns u xgaTb

npoxoxgeHune Bcero CI/CD namnnanHa.

m Murpaumsa MoxeT nagaTb Ha Pa3HbiX OKPYXEHUs B 3aBUCUMOCTU OT

HanonHeHusa BI. bymeM nuwHunm pa3 wataTb pod B kubernetes.



06bIHHO Mbl XpaHUM MUrpauunm bl
B jar-apxuBe Spring Boot
npunoxeHna. Yto 3pgecb He Tak.

m 3anyck Mmurpauum npu ctapTtep Spring Boot npunoxeHus

yBenM4ynBaeT BpeMdA 3anycka.

m HakaT Murpaumm m3 Spring’a orpaHnymBaeT BO3MOXHOCTWU

liquibase (ecnu Bbl TONbKO He HanuMuUTe NUWHWIA Kopg) .



Liqulbase paeT HaMm gradle m maven
NNarumHbl, 4YTOoObl AenaTb XOPOLWo.

< >
—
_ / stage
\y) = -
(Gradle/Maven) N.I prod
CI‘CD —



Gradle Plugin

1 plugins {

id("org.liquibase.gradle") version "2.2.0"

11 dependencies {

liquibaseRuntime("org.liquibase:liquibase-core")
liquibaseRuntime("ch.qos.logback:logback-core:1.2.3")
liquibaseRuntime("ch.qos.logback:logback-classic:1.2.3")
liquibaseRuntime("“info.picocli:picocli:4.7.5")
(
(

liquibaseRuntime("org.yaml:snakeyaml:1.33")
liguibaseRuntime("org.postgresql:postgresql")

>_ gradle update

liquibase {
activities.register("main") {
val dbUrl = System.getenv("DB_URL")
val dbUser = System.getenv("DB_USERNAME")
val dbPassword = System.getenv("DB_PASSWORD")
this.arguments = mapOf(
"logLevel" to "info",
"searchPath" to "src/main/resources/",
"changelLogFile" to "db/changelog/db.changelog-master.xml",
"url" to dbUrl,
"username" to dbUser,
"password" to dbPassword
)
b

runList = "main"




Gradle Plugin

>_ gradle update




Gradle Plugin

liquibaseRuntime("org.liquibase:liquibase-core")

(
liquibaseRuntime("ch.qos.logback:logback-core:1.2.3")
liquibaseRuntime("ch.qos.logback:logback-classic:1.2.3")
liquibaseRuntime("info.picocli:picocli:4.7.5")
(
(

liquibaseRuntime("org.yaml:snakeyaml:1.33")
liguibaseRuntime("org.postgresql:postgresql")

>_ gradle update




Gradle Plugin

>_ gradle update

8 liquibase {
activities.register("main") {
val dbUrl = System.getenv("DB_URL")
val dbUser = System.getenv("DB_USERNAME")
val dbPassword = System.getenv("DB_PASSWORD")
this.arguments = mapOf(
"logLevel" to "info",
"searchPath" to "src/main/resources/",
"changelLogFile" to "db/changelog/db.changelog-master.xml",
"url" to dbUrl,
"username" to dbUser,
"password" to dbPassword
)
b

runList = "main"




Maven Plugin

1 <properties>
P <liquibase.version>4.21.1</liquibase.version>
g </properties>
4
5 <dependencies>
6
7 <dependency>
8 <groupIld>org.liquibase</groupIld>
9 <artifactId>liquibase-core</artifactIld>
10 <version>${1liquibase.version}</version>
11 </dependency>
12
13 </dependencies>
14

> _ Mmvn 15 <build>

liquibase:update [ <plugins>
17 <plugin>
18 <groupId>org.liquibase</groupId>
19 <artifactId>liquibase-maven-plugin</artifactId>
pA) <version>${liquibase.version}</version>
el <configuration>
22 <changeLogFile>db/changelog/db.changelog-master.xml</changeLogFile>
28 <searchPath>src/main/resources/</searchPath>
24 <url>%${env.DB_URL}</url>
25 <username>${env.DB_USERNAME}</username>
26 <password>${env.DB_PASSWORD}</password>
27 </configuration>
28 </plugin>
29 </plugins>

30 </build>




Maven Plugin

> _ Mmvn
liquilbase:update
18 <groupId>org.liquibase</groupId>
19 <artifactId>liquibase-maven-plugin</artifactId>
pA) <version>${liquibase.version}</version>
el <configuration>
22 <changeLogFile>db/changelog/db.changelog-master.xml</changeLogFile>
23 <searchPath>src/main/resources/</searchPath>
24 <url>%${env.DB_URL}</url>
25 <username>${env.DB_USERNAME}</username>
26 <password>${env.DB_PASSWORD}</password>
27 </configuration>




Mbl MOXEeM [O06aBUTb 3anycK murpauum B GitlLab CI

: migrate-db
: maven-3-8-4-openjdk-17-master

w N

"1d_token_jwt"

4
5
6
7
8

: https://zen-code.ru

mvn -version

mvn clean package -DskipTests

mvn liquibase:status -Dliquibase.verbose=true

mvn liquibase:updateSQL -Dliquibase.verbose=true -Dliquibase.logging=debug
mvn ligquibase:update -Dliquibase.verbose=true -Dliquibase.logging=debug

: manual




Tenepb Mbl MOXeM pob6aBuTb 3anyck Mmurpaumm B GitLab CI

- mvn liquibase:status -Dliquibase.verbose=true
- mvn liquibase:updateSQL -Dliquibase.verbose=true -Dliquibase.logging=debug
- mvn liquibase:update -Dliquibase.verbose=true -Dliquibase.logging=debug




Mbl MOXEeM [O06aBUTb 3anycK murpauum B GitlLab CI

=3

N

.migrate-db

A

U

N
J

"jdbc:postgresql://localhost:25432/rightdevops"”
. pg_admin
: *migrate-db-vault-public-env

Ul

N o

>)

: kv-v2
: gitlab
: SPRING_DATASOURCE_PASSWORD
: zen/dev/env
: false




Tenepb Mbl MOXeM pob6aBuTb 3anyck Mmurpaumm B GitLab CI

.migrate-db




Tonydynm Takme KHomoykum B GitlLab CI

migrate-db

# migrate-db-autotest
# migrate-db-dev

* migrate-db-preprod
“ migrate-db-prod

migrate-db-stage

% migrate-db-test




BblBO/1bl

DevOps npouecchl K ycnexy npuwny (HYy noyTu..)



Kak genaTtb XOPOLWOo

m PaspaboTymkam m3y4daTtb DevOps umHcTpymeHTh (Docker, Kubernetes,

Linux/bash, CI-cepBepbl).

m lIHXeHepaM Mo aKcnayaTauunm m3ydyaTb OOKYMEHTauuw GpenMBOPKOB U BaXHbIX

ononunoTek.

m Konnabopaunda pa3paboTKM M 3KcnnyaTauunm cpoenaeT Bac 6eFaThidi

cyHacTnnBbiIMA .

m [lpoBepsAliTe acTPONOrM4YECKUA KaneHmapb-ropocKon Ans Aennos B NPOAaKILH.

(OH [OencTBUTENbHO CyWecTByeT )



https://deployhoroscope.ru/

XO0TeJsiocb pacckKas3aTb, HO He
XBaTWNo MecTa Ha—Bheke

[JeTanbHbin pa3bop co3pmaHua docker images c nomouwbi Spring Boot

Maven/Gradle Plugin.
HaTuBHble feature toggles co Spring Boot Conditional Annotations.
XX-¢narn JVM un Kubernetes.

Pa3paboTKa KaCTOMHbIX MeTpuK ¢ nomouwbw Micrometer gna Prometheus wu

Grafana. Co3paHne pawboppoB co cBouMl MeTpukamum B Grafana.

Coop noroB B kubernetes u sidecar KOHTeWHep.I.



CNACWB0 3A BHWUMAHUE! TMOKA!




