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O 4eM NOroBOpPUM

* CucremaVl

* pobnembl V1 pewieHns

* [Moyemy Kubernetes

* Murpauus Ha V2 n rpabnu
* BbiBOAbI



Godel Technologies

[pegocTaBnsiemMm cepBUChI MO pa3paboTKe NPOrpaMMHOro
obecneyvyeHus gna cpegHero U KpynHoro busHeca B
Bennkobputanum.



Cuctema Vl




Ba3oBble TpeboBaHUS

Java 8 (aBrycT 2016)
MunkpocepBuUCHI

Amazon Web Services (AWS)
Spring Framework



HedyHKUMOHaNbHbIE TPEOOBAHMS

Pa3BepTbiBaHMe 6e3 npocTos (Zero Downtime deployment)
be3onacHoOCTb

MacwTtabupyemocTb

[octynHocTb API 99,99%

BoccTaHoBNEHMe nocne ownboK



HedyHKUMOHaNbHbIE TPEOOBAHMS

LleHTpann3oBaHHOE IOrMpoBaHME
LleHTpann3oBaHHbIN MOHUTOPUHT

OnoBeLlleHns o cboax B cucteme

Cuctema HenpepbiBHOM MHTerpaummn n passeptoiBaHus (ClI/CD)

ABTOMaTM3auUNA NHPPACTPYKTYPb



KoMaHpa

Hayvano: 8 HXeHepoB
[TnkoBoe: 20 VIHXeHepoB - 2 MOTOKA Pa3paboTKu



ApPXUTEKTYypHOeEe
peleHune
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Spring Boot + Netflix OSS

Java
PelleHns gns MUKPOCEPBUCHOM apXUTEKTYPbI

TecHast uHTerpaumns c Spring Framework
TecHasa nHTerpauma c AWS
CncTemMa HenpepbiBHOM AOCTaBKM KOAa
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Service Registry

Netflix Eureka - cobnpaeT n pa3pgaeTt agpeca cepB1coB
Feign - peknapaTtuBHbiv REST knneHT

Spring Boot Actuator - npegocTaBnsieT MHMOPMALINIO XKNB
CepBUC NN MEPTB
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Service Registry: CepBep

@EnableEurekaServer
@SpringBootApplication
public class ConfigServiceApplication {
public static void main(String[] args) {
SpringApplication.run(...);

}
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Service Registry: CepBep

@EnableEurekaServer



Service Registry: KnueHTt

@SpringBootApplication
@EnableDiscoveryClient
@EnableFeignClients(...)
public class RateServiceApplication {
public static void main(String[] args) {
SpringApplication.run(...);
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Service Registry: KnueHTt

@EnableDiscoveryClient
@EnableFeignClients(...)



Service Registry: KnueHTt

@FeignClient("allocation-service")
public interface AllocationClient {

@RequestMapping(
method = RequestMethod.GET,
value = "/allocations")

List<Allocation> getAllocations();
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Service Registry: KnueHTt

@FeignClient("allocation-service")



Service Registry: rpabnu

x Eureka Server oTBeTCTBEHHA 33 BCHO KOMMYHUKALUIO
MeXay CEPBUCAM - MOXET CTaTb TOYKOM OTKa3a
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Service Registry: rpabnu

' Eureka cepBep fo/KeH 6bITb pa3BepHYT B peXuMe
~ Bblcokol pgocTynHocTu (High Availability)
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LleHTpann3oBaHHas
KOHUrypayus

Spring Cloud Config Server n koHpurypauus s GIT

©
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Config Server

@EnableConfigServer
@EnableEurekaServer
@SpringBootApplication
public class ConfigServiceApplication {
public static void main(String[] args) {
SpringApplication.run(...);
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Config Server

@EnableConfigServer



Config Server

application.yaml

spring.cloud.config.server.git.uri: https://company.com/private/repo

Git backend
rates-dev.yaml

rates.config.acris: GHTY
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Config Server

spring.cloud.config.server.git.uri: https://company.com/private/repo

rates.config.acris: GHTY
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Config Server: rpabnu

x Config Server 3aBUCUT OT cucTeMbl KOHTponsa Bepcun GIT -
TOYKa OTKa3a
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Config Server: rpabnu

Config Server gomxeH 6bITb HACTPOEH Ha K3WMPOBaHUE
AaHHbIX N3 Git

-
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Config Server: rpabnu

x XpaHeHne cekpeToB TpebyeT HACTPOUKU WNDPOBAHUS NNN
MCMONb30BaHNSA CTOPOHHUX CEPBUCOB
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Api Gateway

Netflix Zuul 1 - npokcupyeT Tpadmnk Ha cepBUCHI MO UMEHM U3
Eureka Server
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Apl Gateway: CepBep
@EnableZuulProxy

@SpringBootApplication

public class GatewayApiApplication {

public static void main(String[] args) {
SpringApplication.run(...);
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Api Gateway: CepBep

@EnableZuulProxy



Api Gateway: KOHQUT

zuul :
routes:

allocations:
path: /allocations/**
serviceld: allocation-service

rates:
path: /rates/**
serviceld: rates-service
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Api Gateway: KOHUI

serviceld: allocation-service

serviceld: rates-service
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OTKa30yCTOMYMNBOCTD

[MatTepH “lMNpepbiBaTens” (Circuit breaker) — Hystrix
Ribbon - 6anaHcMpoBaTb Ha CTOPOHE KNMEHTA
Spring Retry — nOBTOPATb HeyAa4YHble 3anpocChl
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Hystrix KoH®urypauus

public class RateClientAdapter {

@HystrixCommand(fallbackMethod = "getFromCache")
public List<RateDto> getAcrisses(Long supplierId) {...}

public List<RateDto> getFromCache(Long supplierId) {...}
3
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Hystrix KoH®urypauus

@HystrixCommand(fallbackMethod = "getFromCache")

getFromCache
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Ribbon kKoHDUrypauus

@RibbonClients
@SpringBootApplication
@EnableRetry
@EnableDiscoveryClient
public class GatewayApiApplication {
public static void main(String[] args) {
SpringApplication.run(...);
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Ribbon kKoHDUrypauus

@RibbonClients



Ribbon kKoHDUrypauus

@Configuration
public class RibbonConfig {

@Bean
@Scope(ConfigurableBeanFactory.SCOPE_PROTOTYPE)
public IRule ribbonRule() {

return new RetryRule();
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Ribbon kKoHDUrypauus

@Scope(ConfigurableBeanFactory.SCOPE_PROTOTYPE)

RetryRule();
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Spring Retry: KOH@Urypauus

@RibbonClients
@SpringBootApplication
@EnableRetry
@EnableDiscoveryClient
public class GatewayApiApplication {
public static void main(String[] args) {
SpringApplication.run(...);
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Spring Retry: KOH@Urypauus

@EnableRetry



OTKa30yCTOMYMNBOCTb:
rpabnu

baru B Netflix OSS
Bpemsa ncnpaBneHus o HEKOTOPLIX > 1 roaa



https://github.com/spring-cloud/spring-cloud-netflix/issues/892

Cl/CD: NHCTPYMEHTHI

Jenkins gna komnmaauun, TeCTMpoBaHUS, COOPKHK
RPM nakeTa, pa3smeweHna B RPM penosntopun

Netflix Spinnaker gns pa3BepTbiBaHUS CEPBMCOB B
AWS
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Cl/CD: koHuenT

Zero Downtime Deployment (Blue-Green)
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Cl/CD: rpabnu

Hapo 3HaTb 2 MHCTPYMEHTA

PyyHon 3anyck mexay Jenkins n Spinnaker

Blue-Green pa3BepTbiBaHNE OPOro C TOYKM 3PEHUS PECYPCOB
AWS
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Pecypcbl gha cnctemsl V1

20 moaynen:
e 15 6usHec-npunoxeHun no 2 penanku =30 EC2 mawwnH
* 1 Eureka+Config Server no 3 pennanku =3 EC2 mawunH
* 1API Gateway 2 pennukun =2 EC2 mawmnH
* 3 cepBuUcCa-opkKecTpaTtopa no 2 penamku =6 EC2 mawmnH
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Pecypcbl gha cnctemsl V1

Cl/CD:
* Jenkins +Agents =3 EC2 mawwunH

* Nexus OSS=1EC2 mawwnHa
* Spinnaker=1EC2 mMawwmnHa

60






Spring Netflix B pexxume noggepxKu
YXoauT B pexxmm noanepxkm ¢ 12-12-2018

TONbKO KpUTUYECKME OWNOKM N HEOONbLUME UCNPAB/IEHUS
[opgep)XKa TONbKO B Te4eHUe roga oT pennsa Greenwich

62


https://spring.io/blog/2018/12/12/spring-cloud-greenwich-rc1-available-now#spring-cloud-netflix-projects-entering-maintenance-mode

CMeHa (poKyca pa3paboTKu

KoHueHTpaums Ha peweHnmn npobaeM B3anmMoaencTBus
CEepPBUCOB Mexay coboun 1 obecneyeHus becnepebonHon
paboTbl BMECTO peanunsaunm brusHec-3agay

63



CNOXXHOCTb NOKA/IbHOM Pa3paboTKu

YT0Obl pa3BepHYTb NPUTOXKEHNE AN TOKAIbHOWN Pa3paboTKu
Heobxoanmo:

* pecypchbl: NPOLLECCOP N NAMSATb

* CUHXPOHM3aLMA CTapTa CEPBUCOB

* KOHUrypaumsa gas NoKanbHOro 3anycka
Pa3HbI NpUHLUMN pa3BePTbIBAHUS MPU TOKAIbHOW
pa3paboTKe N Ha OKPYXEHUN
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Pa3mep nakeTa

Becb Ko, no paboTe B MUKPOCEPBUCHOM apXNTEKType
HaxoAmMTCsa B cepBuce

Pa3mep nakeTa c 6usHec-nornkom ~ 100-130 MB
bonblwoe BpeMa cTapTa cepBuca ~ 120 cekyHp,
KOHMANKTbI 3aBUCMMOCTEN
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YTnnmnsaymnsa pecypcos

Kaxkgbl cepBMC pa3BopaymBascs Kak Nnpouecc Ha OTAeNbHOM
BMPTYaSlbHOWN MaLLNHE.

Ytnnmnsauymsa ~ 30-35%

Ncnonb3oBaHue AWS ELB gna pacnpegeneHusa Harpy3ku Ha
KaXXabln cepBUC

Bbicokast CTOUMMOCTb MHPpacTpykTypbl B AWS ~ 5000 USD
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[louemy
Kubernetes
k8s




KoHTenHepunsaums

Docker - eguHas cpega ans pa3paboTKM N OKPYKEH WS
YnpaBneHue KoHTenHepamu - Kubernetes

[TakeTHbI MeHepkep - Helm 2 copgepxunT > 400 nakeToB
npunoxxeHun ansa K8s B ctabunbHOM cTaTyce
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Service Registry/Discovery

Kubernetes Service APl - 06 begMHSAET MHCTAHCbI MPUNOXEHNS

CoreDNS - BHyTpeHHMI DNS cepBep
Spring Boot Actuator - npegoctaBnseT MHMOPMaLMIO XKNB
CepBUC UNN MepTB
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APl Gateway

Kubernetes Ingress API - npoKcmnpyeT TpaduK BHYTPb KnacTepa
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OTKa30yCTOMYMNBOCTD

[Tpssmon 3ameHbl Hystrix + Ribbon + Spring Retry HeT
icnonb3oBaTb KOHLUENT “cepBMCHOE CUTO” (C)
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O koHbepeHuun Mporpamma  TpeHWHTH noHcopbl  HopMbi nosefieruss  Kontaktel  EN Kynutb 6unet

Cloud native, service-meshed Java Enterprise with Istio

B3 0enb 2/ @ 11:15 /4 3an3 /QEN/ oo /W kubernetes,cloudnative,servicemesh
KommeHTapwuit MporpaMMHoOro komurera:

Kro-To ucnonb3yet Consul, KTo-To — Eureka, KTO-TO — 4TO-TO APYroe. A 4To, €C/v CAENATH MeXCepBUCHOE 06LYeHIUe NPO3PaYHbIM 1 BCIO
OTBETCTBEHHOCTb BbIHECTU Ha yPOBEHb MHPPACTPYKTYpbi? O6/eryuT /m 310 paspaboTKy v [MIOMOXET /i B MOHUTOPUHIe? Ce6acTbaH
pacckaxert nipo cloud native-nogxoa B ucnionHenun Istio n Kubernetes.

In enterprise software, we see more and more of the cloud native technologies, especially container orchestration and service meshes,
emerging and slowly taking over the market. Developers are facing the challenge which technology to choose to implement microservices for a
cloud native setting. Java Enterprise has been used for software solutions for a long time and its APIs are well-established in the ecosystem.
However, is it possible to develop cloud native, service-meshed Java Enterprise applications that fulfill concerns such as scalability, resiliency,
and telemetry — in an effective, manageable way?

Sebastian Daschner
1BM

Sebastian Daschner is a Lead Java Developer Advocate for IBM, author, and trainer and is
enthusiastic about programming and Java (EE). He is the author of the book "Architecting Modern
Java EE Applications”. Sebastian is participating in the JCP, helping to form the future standards of
Java EE, serving in the JAX-RS, JSON-P and Config Expert Groups and collaborating on various
open source projects. For his contributions in the Java community and ecosystem, he was
recognized as a Java Champion, Oracle Developer Champion and JavaOne Rockstar.

Besides Java, Sebastian is also a heavy user of Linux and container technologies like Docker. He
evangelizes computer science practices on https://blog.sebastian-daschner.com, his newsletter,
and on Twitter via @DaschnerS. When not working with Java, he also loves to travel the world —

wDaschnerS



LleHTpann3oBaHHaA
KOHpUrypaums

Kubernetes ConfigMap - xpaHeHne KoHpurypaymu

Kubernetes Secret - xpaHeHWe ceKkpeToB
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Cl/CD: NHCTPYMEHTHI

Jenkins 2
Helm 2 - nakeTHbIM MeHemxep

Google Jib/Kaniko - co3ganune Docker obpasos 6e3 Docker
daemon
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Cl/CD: koHuenT

Pipeline as a Code (Jenkinsfile)

Zero Downtime Deployment (Rolling update)
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OCHOBHbIE OTNUNYUA

3anycK u yrnpaBneHne KOHTEMHepPaMu, a He BUPTYanbHbIMU
MallMHaMWU

He3aBnCMMOCTb OT BeHA0pa 06/1a4HbIX peLleHNI

PaspgeneHne norvkmn B3aMmoaencTBusa CEPBNUCOB N BU3HeC
NPOLLECCOB B CUCTEME

7



Murpauma Ha
V2 urpabnu




BHe poknaaa

Pa3BepTbiBaHME M HACTPOMKaA KnacTepa Aas TecT 1 npof
OKPYXKEHMUS

LleHTpann30BaHHbIN NOFTUHI/MOHUTOPWUHI/AaNnepTUHT
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PoC cepBuca Ha Java

Java 10 Jenkinsfile
Spring Boot 2 Helm Chart
REST CRUD Google JIB
Spring Data JPA

Liquibase

OpenAPI
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PoC cepBuca Ha Java

KomaHpa 7 IHXeHepoB
Peann3oBaH 3a 4 Hegenwu
TecTtbl Ha Minikube/Docker for Windows
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PoC cepBuca Ha Java: rpabnm

Boicokun nopor BxoxgeHus B k8s:

* He3HaKoMasi TepMUHOOrUNS

* HenpuBblYHASA apxuTeKTypa k8s KOMMNOHEHTOB
* HOBble MHCTPYMeHThI (kubectl, helm)
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Cl/CD: NHCTPYMEHTHI

Jenkins 2
Kubernetes Jenkins Plugin - areHTbl Jenkins no 3anpocy

Jenkins BlueOcean Plugin - Bu3yanmsaumns navnaanHa
Jenkins Kubernetes Credentials Provider plugin - xpaHeHue
cekpetoB an4 Jenkins B k8s

Nexus OSS - xpaHeHue Docker obpa3oB
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Cl/CD: NHCTPYMEHTHI

kubectl - ytnnnTa KOMaHgHOM CTPOKMU
Helm 2 - nakeTHbIM MeHemxep

Google Jib/Kaniko - co3ganune Docker obpasos 6e3 Docker
daemon
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Cl/CD: koHuenT

Pipeline as Code - navnnanH npeactaBieH B BUAeE
nporpammHoro koaa (Jenkinsfile)

Zero Downtime Deployment (Rolling update)
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Cl/CD: rpabnu

O6HoBNeHUS K8s - oTaenbHbIV HebBonbLion knactep ans Cl/CD
Persistent Volume Ha AWS - AWS EFS

Helm Tanmayt

Helm onuuu xpaHeHus [--history-max 20]

Bbi6Op NHCTPYMEHTOB
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Service Registry

Kubernetes Service API
Kubelet healthcheker
CoreDNS

Spring Boot Actuator
Kubernetes Liveness probe

90
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Service AP

apiVersion: VI
kind: Service
metadata:
name: allocation-service
spec:
selector:
api: allocation
tier: backend

ports:

- protocol: TCP
port: 8080

targetPort: 8080
type:

ClusterlIP

92



Service AP

kind: Service

name: allocation-service

port: 8080

K cepBucy BHyTpU Knactepa MOXHO
obpalaTbcs

http://allocation-service: 8080
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Liveness Probe

apiVersion: apps/vi containers:
kind: Deployment - livenessProbe:
httpGet:
spec: path: /allocations/health
port: 8080
template:

spec:
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Liveness Probe

kind: Deployment - livenessProbe:
httpGet:

path: /allocations/health
port: 8080

Kubelet healthchecker genaet 3anpocB
KOHTeNHep:

http://<ip>:8080/allocations/health
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Liveness Probe: rpabnu

Liveness Probe 3apgepykka > Readiness probe 3agepxkKa

Liquibase

K8s cunTan 4YTo KOHTENHEP He OTBEYaeT M HAJo Co3aaTh
HOBbIN

NPOL,ECC B KOHTENHEPE NPEePbIBANCS

B b/l ocTaBanacb MeTKa 0 TOM, YTO UaeT npoLecc
obHOBNEHUSA

96



APl Gateway

Kubernetes Ingress API

Nginx Ingress Controller - ncnonb3oBaHue nginx Kak peBepc
NpPoKcu

o7
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Ingress AP|

apiVersion:
extensions/v1betal
kind: Ingress
metadata:
name: allocation
spec:
rules:
- host: api.company.com

http:

paths:

- path: /allocations
backend:
serviceName: allocation-service
servicePort: 8080
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Ingress API

kind: Ingress

- host: api.company.com

- path: /allocations

serviceName: allocation-service
servicePort: 8080

K cepBuCy BHe KiiacTepa MOXHO
obpauaTbea
http://apl.company.com/allocations
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Ingress API: rpabnn

x icnonb3yeT KOHTeNHep (Noa) ¢ Nginx ANs NPOKCMPOBAHMUS
TpaduKa. ECnn KOHTenHep ynageT, TO 4OCTyna Yepes
Ingress He 6ygeT

101



Ingress API: rpabnu

[omKeH bbITb BKIKOYEH PEXMM BbICOKOM AOCTYMNHOCTY -
¥ HEeCKOJIbKO KOHTEeMHEepPOB (MoaoB) B pa3HbIX AaTa LEeTpax

102



Ingress API: rpabnu

x PasgeneHune o6LWeaoCTYNHbIX ¥ BHYTPEHHUX MPUNIOKEHUN
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K8s Ingress: rpabnn

Mcnonb3oBaHue 2 Ingress Controller co cBonmm
¥  nonuTMKamMmn 6e30MacHoOCTY
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K8s Ingress: rpabnu

x Bepudpunkaumsa SSL cepTudmnkaTta



K8s Ingress: rpabnu

Mcnonb3oBaHue AWS Certificate Manager
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LleHTpann3oBaHHas
KOHUrypayus

Kubernetes ConfigMap xpaHeHue Spring
KOH(Urypauum

Kubernetes Secret - xpaHeHWe cekpeToB
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ConﬂgMap

apiVersion:
kind: ConflgMap
metadata:
name: allocation-config
data:
config.yaml: |-
spring:
jpa:
database: mysqgl
rates:
url: http://rates-service

apiVersion: apps/vl
kind: Deployment
spec:

- volumeMounts:
- name: config-volume
mountPath: /opt/config/
volumes:
- name: config-volume
configMap:
name: allocation-config
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ConfigMap

kind: ConfigMap

spring:
jpa:
database: mysql
rates:
url: http://rates-service

kind: Deployment

- name: config-volume
mountPath: /opt/config/

- name: config-volume
configMap:
name: allocation-config
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Secret

apiVersion: vl
kind: Secret
metadata:
name: allocation-secret
type: Opaque
stringData:
secret.yaml: |-
spring:
datasource:
username: allocationdb
password: password

apiVersion: apps/vl
kind: Deployment

spec:

- volumeMounts:

- name: secret-volume
mountPath: /opt/secret/

volumes:

- name: secret-volume

secret:
secretName:

allocation-secret
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Secret

kind: Secret

spring:
datasource:
username: allocationdb
password: password

kind: Deployment

- volumeMounts:
- name: secret-volume
mountPath: /opt/secret/
volumes:
- name: secret-volume
secret:
secretName: allocation-secret
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LleHTpann3oBaHHas
KOHUrypaums: rpabnu

OrpaHunyeHuns etcd Ha pa3mep ConfigMap 1Mb

©



K8S peLns
HaLLW
npobnembl?




EAMHaA TOYKA OTKa3a

x Kubernetes API - ecnu macTep HOAbl yNaayT - BCE He
paboTaer



EAMHaA TOYKA OTKa3a

~ MacTep MallnHbI JOMKHbI 6bITb Pa3BEPHYTbI B peXUMe
¥ Bblcokol goctynHocTu (High Availability)
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Pa3mep nakeTa

[TaKeT cogepXunT TOIbKO Ko, 6M3HEC NOrMKu
Pa3smep naketa ~ 50 MB
bbICTpOe Bpem4d CTapTa cepBuca:

* ~30-40 ceKkyHp CO CKpunTamm Mmurpaumnm
 ~10-20 cekyHp Ha akTyanbHyto b/l

117



CyLlecTBYHOT 6arm, B TOM YNC/IE U KPUTUYECKME

BpeMs ucnpaBieHnss KpUTUYECKNX YA3BUMOCTEN Maso
OrpoMHoe coobuecTBO pa3paboTynMKoB

OTKPbITbIM UCXOAHbIN KOJ,

[loKymMmeHTauus
“XamnoBas” TexHonorus

118



VCMeHa choKyca pa3paboTku

KoHUeHTpauunsa Ha pelleHnn busHec 3aaay
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" CNOXXHOCTb JIOKa/IbHOM
Pa3paboTKu

Pa3BepHYTb NpuNoXKeHNe ans NoKanbHOM pa3paboTKu:

* JlokanbHbin knactep (Minikube, Docker for Windows)
* OOWHAKOBbIV NPUHLNM Pa3BEPTbIBAHUS MPU JTIOKANbHOU
pa3paboTKe N Ha OKPYXEHUU

120



Z y
[TpocTtoun CI/CD

Jenkins

[TONHOCTbIO aBTOMATU3NPOBAHHbIN NPOLLECC
IHTEerpnpoBaH C cncteMoun KOHTpons koga GIT
Continuous Delivery noagxog

BecnepebonHoe pa3BepTbiBaHMe (Zero Downtime
deployment)

MWUHUMYM CTOPOHHUX MHCTPYMeHTOB (kubectl, helm)

121



Pipeline Changes Tests Artifacts

/ cp-mortgage-service < 18

Branch: master @ 5m 14s No changes
@®© 10 minutes ago Started by user Aliaksandr Nozdryn-Platnitski

Create Preview Deploy to Preview Api Tests on Deploy to test Run Api test on
environment preview environ... envil test i Deploy to UAT  Deployto PROD End

© © ° ©@—

Start Build Analyze code Package Docker environment

—0 © o \O O O 7

@ Restart Deployto PROD [/} &

Deploy to PROD - <1s
W& > Deploying to PROD... — Print Message <1s
<1s
<1s

V2 > Things were different before... — Print Message

8l > |succeeeded! — Print Message
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" YTnnusauymsa pecypcos

Kagbl cepBUC pa3BoOpavynBasCs Kak KOHTENHEP Ha y3e

Knacrtepa.

Ytnnmnsauymsa ~ 85-90%

3HAYNTENBbHOE CHUXXEHME CTOMMOCTU UHMPPACTPYKTYpPbl B AWS
e BCe TeCcToBble KOHTYpbl ~ 500 USD (~31 775 RUR)

e 123



Budget for CI/CD infra /’ MONTHLY EFFECTIVE RATE usD

Compute $21 3.84 —— Elasticsearch 11.5 %

Storage $1.50:%~ \Aﬁ

Networking $165.84 /0~

Database $52.56/mo0 ~ — \
. $56.1 6/mo e -

Analytics

EC243.6 %

S30.3%

Total $489.90/mo ELB 12.4 %
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V Kubernetes nogaep»xka

OAVIH 13 CaMbIX aKTUBHbIX NPpOeKTOoB Ha GitHub
Pa3Hoobpa3ne NHCTPYMEHTOB
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7 6 MecsiLeB B NpoJaKLLEeHE

[lepBbiv cepBUC ObINT peann3oBaH 3a ABe Heaenu
HoBbI MMKpOCEpPBUC cO3aaeTcs 13 WwabnoHa 3a 1 vac
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XKpMBaﬂ 0byyeHuns

CnoxHaga cuctema

KomaHpaa go/mkHa NnoHMMaTbh npuHumnbl paboTbl Docker
KOHTENHepPOB, java B Docker KOHTenHepax

3HaHMe TepMmnHoNornm 0bs13aTenbHO, BCE A0MKHbI “roBOPUTH
Ha OHOM £s13biKe”
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EanHaa OTBETCTBEHHOCTb

PasgeneHne NHPPACTPYKTYPHOU 1 BU3HEC NOTUKN
Kopg unule u NoHATHee

[ToMoraeT CKOHLUEHTPMpPoBaTb MOKYC KOMaHAbl Ha pa3paboTke
bu3Hec 3agay

Bonee yacTble pmya penmsbl - CHaCTINBbIN KTNEHT

129



Bocnpon3BoanMMOCTb

[poa OKpYXKeHMe Nerko BOCNpPOM3BEeCTU CO CBOUMMU
HAaCTPOMKaMM Aaxke Ha NoKanbHoU MawunHe (Minikube, Docker
for Windows)

[Tpolie BOCNPOU3BOANTb OWKMOKK, NOyYaTb AOCTYN K /IOram,
MeTpUKaM, CTaTUCTUKE
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CTaHpapT

OYyHAAMEHT MUKPOCEPBUCHOM apXUTEKTYPbI
MNogaep)xka BceMu BeayLWMMM 06/1a4HbIMM BEHAOPaMM
PaboTaeT oguHakoBo (?) Ha AWS, GKE, AKS, Bare metal
He npuBsA3aH K 3bIKy MPOrpaMMmMpoBaHunS

KnneHTbl nto6aT rubKocTb B BbibOpE

KnueHT Bbibpan Kak dhyHOaMeHT Ans CBoen MHMPaCTPYKTYpbl
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Cnacubo!




Bonpochl




