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[lpusert!

» Bnagumup lNnusra
https://github.com/Toparvion

> LUOT (LleHTp PrHaHCOBbIX TEXHOMOrMin)
OAuH N3 KpynHennx paspadotynkon 10 B Poccuu

> Backend-paspaboTuuk (Java)
/+ net B pene

» TechlLead B koMmaHAae NHTepHeT-6aHKa


https://github.com/Toparvion

NHTepHeT-6aHK AN NpeaonnadYeHHbiX KapT

» 20+ penepanbHbIX NapTHEPOB

R /23
VAN IVATGH

» B T1on-10 pentuHra Markswebb Mobile Banking Rank 2018
http://markswebb.ru/e-finance/mobile-banking-rank-2018/



http://markswebb.ru/e-finance/mobile-banking-rank-2018/
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[IpoeKT coCTOUT U3
1 MOHONUTA U
~25 MUKpPOCEepBMUCOB
Ha Spring Boot




Oun, yTo BYyperT...

. [lorpyeHue

. OcobeHHOCTH Nepexoaa

» (Cobopka npoekTa
» O6HoBNeHune Spring
> Deployment

. HoBluecTtBa nnatdopmbl

> Single-File Programs
» Class Data Sharing
» JShell

. BcnnbitTHne



Yero TOYHO He 6yperT:

O630pa Bcex NHCTpYyKLUMK
HOBbIX (14 Java no pacnuny
c9no 11 Bepcun Ha MoAynu

Arntauum
nepexoauTb
HeMeJIeHHO



[Torpy>xeHue

OcobeHHOCTU Nepexoa
» Co6opka npoekTa
» O6HoBNeHKue Spring
> Deployment

HoBwecTBa niaTtpopMbl
» Single-File Programs
» Class Data Sharing
> JShell

BcnnbiTune




[lorpyxeHue

[TouemMy 1 3ayem?



Linkn pennsos Java

MmapT 2014

CeHTa6pb 2017

mapT 2018

ceHTs6pb 2018

— 4,5ropa

MapT 2019

€ EEK



Cpean penn3oB eCTb 0COOEHHbIE

MapT 2014 LTSj
CeHTa6pb 2017

mapT 2018 |
ceHTs16pb 2018 LTSj
MapT 2019

€ EEK

*LTS — Long-Term
Support (Oracle)

10



B AHBape'19 Bepcusa 8 pe3ko nocrapena

mapT 2014 LTS
ceHTs6pb 2017

MapT 2018 )
ceHTs6pb 2018 LTSj
aHBapb 2019 end
mapT 2019 }

CE€ECEEEKKLK

Public Updates ot Oracle
npekpatleHbl 17.01.19

11



ycnoBua nogaepxku
Java 8 y apyrux
BEHA0POB MOTYT
OT/IYaTbCA




OpueHTauusa Ha LTS-pennsbl -
pacnpocTpaHeHHada NpakTuka

13



[lppumep ¢ Amazon Corretto

Download Amazon Corretto Now

Download Amazon Corretto 8

Download Amazon Corretto 11 RC

https://aws.amazon.com/en/corretto

14


https://aws.amazon.com/en/corretto

[lpumep c Liberica JDK

v

Current release

https://bell-sw.com/

15


https://bell-sw.com/

[Tpumep co Spring (v ero Boot)

Spring Framework 5.1 requires JDK 8 ...
and specifically supports JDK 11 §
(as the next long-term support release) §

https://github.com/spring-projects/spring-framework/wiki/Upgrading-to-Spring-Framework-5.x

16


https://github.com/spring-projects/spring-framework/wiki/Upgrading-to-Spring-Framework-5.x

1 3a4eM 3T0 BCe?

Runtime Images CDS/AppCDS
' s

Shebang Files Compact Strings

) &
Multi Release JARSs ﬁ @

Flight Recorder

Unicode & UTF LO Heap Profiling

NepeHocumMmocTb MponssoguTenbHOCTb
arm/AArch ports AOT compilation

9-11
Jshell JEPs TLS1.3

— p
HTTP Client DTLS
! o —
var keyword SHA-3
Unified Logging DRBG SecureRandom
MpoayKkTnBHOCTDL be3sonacHocTb
Stack Walking API ) GHASH/RSA on CPU

17



[Torpy>xeHue

OcobeHHOCTU nepexoa
» Co6opka npoekTa
» O6HoBeHue Spring
> Deployment

HoBwecTBa niaTopMbl
» Single-File Programs
» Class Data Sharing
> JShell

Bcnnbitue




Coopka npoekTta Ha Gradle

[[pabnn Ha caMOM paHHEM 3Tane



[na coopkun Ha Java 11 HyXeH Gradle 5

& gradle /|gradle

Milestone

Java 11 support|#512C

' :> 5.0/RC1

https://github.com/gradle/gradle/issues/5120

20


https://github.com/gradle/gradle/issues/5120

Ho ecTb 0WH HKOAHC...

____________________________________________________________________________________________________________________________

‘testCompile - Dependencies for source set 'test'

§+——— project :shared

| p=== ru.ftc.pc.testing:daotestkit—starter:ﬁ.@—SNAPSHOT]

+——— ru.ftc.pc.testing:daotestkit{b.5—SNAPSHOT]

____________________________________________________________________________________________________________________________

$ gradle dependencies

21



@ v/ Mmicroservices : dependencies 17 aue. 2019 r. 12:46:45 +07

‘ snapshot]

Q Found 2 dependencies resolved in 1 project across 9 configurations

Gradle 5.0 : v

(build scan) testCompile v -(31.123s)
ru.ftc.pc.testing:daotestkit:0.5-5SNAPSHOT
ru.ftc.pc.testing:daotestkit-starter: 1.0-5SNAPSHOT

testRuntime v -(24.515s|
ru.ftc.pc.testing:daotestkit:0.5-5MNAPSHOT
ru.ftc.pc.testing:daotestkit-starter: 1.0-5SNAPSHOT

detachedConfiguration175 + -(12.269s]
ru.ftc.pc.testing:daotestkit:0.5-5MNAPSHOT
ru.ftc.pc.testing:daotestkit-starter: 1.0-5SNAPSHOT




Bpems ‘S gradle dependencies’ (cek)

109

HekoTopble cOopku

Ha Gradle 5.0
3aMeanunncb B 10+ pas

13
2.5

Bepcus Gradle
4103 m50 5.1.1



Gradle 5.1 no3BonaeT cBA3bIBaTh
DENO3MTOPUU C 3aBUCUMOCTSIMU

24



Repository to dependency matching

repositories {

| maven {
i url "https://repo.mycompany.com"
| content {
i includeGroupByRegex "com\\.mycompany.x"
i }
3
X
build.gradle
[logpobHee:

{9 gradle repository to

25



Maven repository filtering

'repositories {

maven {
url "http://repo.mycompany.com/releases"
mavenContent {

E releasesOnly ()

§ }

§ ¥

i maven {

| url "http://repo.mycompany.com/snapshots"
i mavenContent {

| snapshotsOnly ()

}

)

)

____________________________________________________________________________________________________________________________

build.gradle 26



Nopnepxka BOM (kak 6bi1/10)

plugins {
~ 4id |'org.springframework.boot'| version '2.1.3.RELEASE'

3
apply plugin: P10.spring.dependency—managementﬂ
‘dependencies {

.~ implementation 'org.springframework.boot'

+ ':spring-boot-starter'

#+ ':2.1.3.RELEASE']

_____________________________________________________________________________________________________________________________________________________________________

build.gradle



Nopnepxka BOM (kak cTano)

‘dependencies {
~ |implementation platform(]
'org.springframework.boot'
+ ':spring-boot-dependencies'
+ ':2.1.3.RELEASE"')
implementation 'org.springframework.boot'
+ ':ispring-boot-starter'
[#+ ':2.1.3.RELEASE'|

_____________________________________________________________________________________________________________________________________________________________________

build.gradle



Gradle + Lombok

[TogKknoyeHne 6ubnmnoTekun nocne 5.x



Kak 6b1n10 10 5.0

____________________________________________________________________________________________________________________________

Edependencies {

compileOnly ("' ")

____________________________________________________________________________________________________________________________

build.gradle

30



$ gradle compilelava

Kak cTano
nocJie 5 0 - [.].7ava:160: error: cannot find symbplwf

100 errors

> Task :compileJava FAILED
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< S 7 i
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Kak po/mKHo cTtaTtb nocne 5.0

'dependencies {

annotationProcessor ('

compileOnly (' ")

____________________________________________________________________________________________________________________________

build.gradle

* [1na TectoB — testAnnotationProcessor

* MoxxHo Yyepes nnaruH: https://plugins.gradle.org/plugin/io.freefair.lombok

Ry


https://plugins.gradle.org/plugin/io.freefair.lombok

CoBMeCcTMMOCTb C HOBbIM UMnopTomM BOM

Eimplementation platform("org.springframework.boot"
+ ":spring-boot-dependencies:2.1.3.RELEASE")
EannotationProcessor(”org.projectlombok:lombok”)

_____________________________________________________________________________________________________________________________________________________________________

§> Task :dependencylInsight
‘org.projectlombok:lombok: FAILED

: Failures:

: - Could not find org.projectlombok: lombok: .
iorg.projectlombok:lombok FAILED

i\——— annotationProcessor

____________________________________________________________________________________________________________________________

dependencyInsight --dependency lombok

33



N KaK 6bITb?

» Cnocob6 1 — po6aBUTb ANPEKTUBY:

_____________________________________________________________________________________________________________________________________________________________________

build. gradle

» Cnocob6 2 — nnarvH io.spring.dependency-management

» Cnoco6 3 —nnarvH io.freefair.lombok

34



PaspneneHune 3aBUCUMOCTEN

Compile & Runtime Scopes



36



.. anotoM cnyuusnca Gradle 5

____________________________________________________________________________________________________________________________

§$ gradle compileJava

ESomeCIass.java:24: error: package

org.Japache.commons.collections| does not exist

iimport org.apache.commons.collections.CollectionUtils;

N

$ gradle compileJava}

r_;';



3aBMCUMOCTb OKa3anacb TPAH3UTUBHOMU

'$ gradle dependencyInsight --dependency commons-collections \
; -—configuration compile
> Task dependencylInsight

icommons—collections
' \——= ribbon-httpclient
' \-—— spring-cloud-starter—-netflix-ribbon
\-—— spring-cloud-starter—-netflix-eureka-client
\-—— project :shared
\--- compile

____________________________________________________________________________________________________________________________

$ gradle dependencylnsight

38



HoBwecTtBo Bepcuu Gradle 5.0

«

... the compilation classpath only includes
§ compile-scoped dependencies

https://docs.gradle.org/5.0/userguide/upgrading_version_4.html

39


https://docs.gradle.org/5.0/userguide/upgrading_version_4.html#rel5.0:pom_compile_runtime_separation

M CTOLI H M K Home » com.netflix.ribbon » ribbon-httpclient » 2.3.0

A Ribbon HttpClient » 2.3.0

runtime
3a B M CM M OCTM Dependencies (12)

Category/License Group [/ Artifact

Collechions . .
- commons-collections »|commons-collections
Apache 2.0

https://mvnrepository.com/artifact/com.netflix.ribbon/ribbon-httpclient/2.3.0

ribbon-httpclient

commons—-collections

\-—- ribbon-httpclient
\-—— spring-cloud-starter—-netflix-ribbon
\-—— spring-cloud-starter—-netflix-eureka-client

\-—-- project :shared

\--- compile
40


https://mvnrepository.com/artifact/com.netflix.ribbon/ribbon-httpclient/2.3.0

N KaK 6bITb?

» MeHATb TPaH3UTUBHbIE 3aBNCUMOCTU Ha ABHbDbIE

> AHanunsupoBaTb 3aBucuMocTu (Gradle):
» dependencies —--configuration compile

» dependencyInsight --configuration compile
—-—dependency myDep

» Build Scan https://scans.gradle.com/

41


https://scans.gradle.com/

MuHyTKa cnpaBeginsocTu: Maven

[ns paboTbl ¢ Java 11 Hy>keH Maven 3.5.0, a TakXXe:
» compiler plugin: 3.8.0
> surefire & failsafe: 2.22.0

[Tone3Hble MaTepuanbil.
> https.//blog.codefx.org/java/java-11-migration-guide/

> https://winterbe.com/posts/2018/08/29/migrate-maven-projects-to-
java-11-jigsaw/

42


https://blog.codefx.org/java/java-11-migration-guide/
https://winterbe.com/posts/2018/08/29/migrate-maven-projects-to-java-11-jigsaw/

[1na Tex, KTo noout nonoapodbHee

@\Okﬁr(?) 2018

Robert Scholte

Sourcegrounds

Apache Maven

supports ALL Java

https://2018.jokerconf.com/2018/talks/ciamjmk7uwqgwyseuy6iao

43


https://2018.jokerconf.com/2018/talks/ciamjmk7uwqwyseuy6iao

[Torpy>xeHue

OcobeHHOCTH Nepexoa
» C6opka npoekTa
» O6HoBNeHune Spring
> Deployment

HoBwecTBa niaTopMbl
» Single-File Programs
» Class Data Sharing
> JShell

BcnnbiTne




[lpuyem TyT Spring?

https://github.com/spring-projects/spring-boot/wiki/Spring-Boot-with-Java-9-and-above

* Ho MOXXHO ripo60BaThb U Ha MEHbLLINX BEPCUSX

45


https://github.com/spring-projects/spring-boot/wiki/Spring-Boot-with-Java-9-and-above

Bepcuu TpaH3UTUBHbIX 3aBUCUMOCTEW

Spring Boot
2.1
Spring Bl Spring Cloud
Framework 5.1 Greenwich
|

|

46




3anpeT nepeonpeaeneHnst 6UHOB



HoBluecTBO Bepcuu 2.1

Bean overriding
has been disabled by default
to prevent a bean being
accildentally overridden

e e e e e e e S e S e S e S e S e S S S e S e S e S e S e S e S e e e S e e o e ) 5 ) ) e o e o e o e e e e e

https://github.com/spring-projects/spring-boot/wiki/Spring-Boot-2.1-Release-Notes

48


https://github.com/spring-projects/spring-boot/wiki/Spring-Boot-2.1-Release-Notes
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[Tpumep 1: 6GMONNOTEYHDBIN KOS,

‘@Configuration
public class FeignClientsConfiguration {

@Bean

[@ConditionalOnMissingBean(FeignLoggerFactory.classﬂ

public[FeignLoggerFactory]feignLoggerFactory() {
return new DefaultFeignLoggerFactory(logger)

_____________________________________________________________________________________________________________________________________________________________________

org.springframework.cloud.openfeign.FeignClientsConfiguration

50



[lpumep 1: npuknagHon Koa

'@Configuration
public class DefaultFeignClientConfiguration {

@Bean
public |FeignLoggerFactory| feignLoggerFactory() {
return new MyFeignlLoggerFactory() ;

____________________________________________________________________________________________________________________________

com.example.DefaultFeignClientConfiguration

o1



féBeanDefinitionOverrideException:
ECannot register bean definition [..]

for bean 'feignLoggerFactory':




[lpumep 2: npuknagHou Ko

@Configuration
public class MyConfiguration {

@Bean
RetrylListener |retryListener|) {
return new RetrylListenerSupport() {
// dmplementation details

s

_____________________________________________________________________________________________________________________________________________________________________

MyConfiguration. java

93



[lpumep 2: TecTOBbIN KOA

@SpringBootTest
class MyTest {
// (test methods)

@Configuration
static class TestConfiguration {
@Bean
RetrylListener retryListener|() {
return new TestRetrylListener():;

_____________________________________________________________________________________________________________________________________________________________________

MyTest.java

o4



féBeanDefinitionOverrideException:
ECannot register bean definition [..]

for bean 'retrylListener':

I 1
I 1
______________________________________________________________ NIAYW W SR & . i

/ r \ HSHN \ \ ]

4“'app11cation log !

/‘ 3
<A N\

SB)




PeweHnune (BapuaHT 1): rnobanbHoO

_____________________________________________________________________________________________________________________________________________________________________

_____________________________________________________________________________________________________________________________________________________________________

application.properties

+ BbICTPO, MPOCTO, MOHATHO — He 6e3omnacHo
+ O6bpaTHO COBMECTUMO — He rnébko
+ MacwTabHo

56



PeweHune (BapuaHT 2): NOKanbHO

1 @SpringBootTest

class MyTest {
// (test methods)

@Configuration
static class TestConfiguration {
@Bean
[@Pr'i ma ry]
RetrylListener |[customRetrylListener() {
return new TestRetrylListener():;

}

MyTest.java

57



[ToACHeHNnA K peweHunto 2

> [pedunkc custom (MM MHON) — ANA pa3INYUA UMEH

» AHHOTauuA @Primary — ANns NepekpbITUA UCXOAHOro 6MHa

+ besonacHo He macwTtabupyemo

+ KoHTponupyemo [TpynoemMko]
+ [MOKO

58



OnTumMunsauus
NPON3BOANTENbHOCTH



ECTb Xopollaa HOBOCTb

have some quite nice optimizations
for startup time and heap usage

——— — — — — — — — — — — — — — e e e e e e e e e e e e e e — — — —

https://spring.io/blog/2018/12/12/how-fast-is-spring

60


https://spring.io/blog/2018/12/12/how-fast-is-spring

10 JaHHbIM UCNbITAHWI1 OT Ppa3paboTUMKOB

Bpema 3anycka
Ha Tomcat
COKpaTunocChb
Ha =14%

Startup Time Improvements (ms)

B 20x B 21X

Tomcat

https://github.com/dsyer/spring-boot-allocations

61


https://github.com/dsyer/spring-boot-allocations

Bpema cTapTa MUKPOCEPBUCOB, CeK

[10 HaweMmy onbITy

N\

\
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N\ —
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3anyck yckopunca Ha =20%
ANNNNNEERNNNNR
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Kak eLye MOXXHO YCKOPUTb 3anyck?

McTouHnkn BaoxHoBeHust oT Dave Syer (@david_syer):

>
>
>

nttps://spring.io/blog/2018/12/12/how-fast-is-spring

nttps://www.youtube.com/watch?v=9/UTDmong/w

nttps://qgithub.com/dsyer/spring-boot-allocations

63


https://spring.io/blog/2018/12/12/how-fast-is-spring
https://www.youtube.com/watch?v=97UTDmonq7w
https://github.com/dsyer/spring-boot-allocations

KapauHanbHbIM MeTO[ YCKOPEeHUS

2019

Hukuta Jiunckuu
Excelsior

https://jpoint.ru/talks/1emn9byzaklzozk6ec56dp

64


https://jpoint.ru/talks/1emn9byzaklzozk6ec56dp

Onpo6oBaHHble cnocobbl (1/2)

> Fix the location of the Spring Boot config file(s)
Yno6Ho (Koe-rae), Ho He 04eHb 3P PEeKTUBHO

» Unpack the fat jar and run with an explicit classpath
[lepcneKTUBHO

» Run the JVM with —noverify

CoMHUTENbHO, cM. https://www.youtube.com/watch?v=-0ocG7tFIOQ

65


https://www.youtube.com/watch?v=-OocG7tFIOQ

Onpo6oBaHHble cnocobbl (2/2)

» Use Class Data Sharing (CDS)

He npocTo, HO nonesHo (cM. aanee)

> «Let's make SpringBoot app start faster»
https://dev.to/bufferings/lets-make-springboot-app-start-faster-k9m

» Use Spring Boot 2.1 and Spring 5.1
becnnaTHo, 6e3 peructpauun, 6e3 CMC*

66


https://dev.to/bufferings/lets-make-springboot-app-start-faster-k9m

have been streamlined ...
potentially causing side effects

https://github.com/spring-projects/spring-framework/wiki/Upgrading-to-Spring-Framework-5.x

67


https://github.com/spring-projects/spring-framework/wiki/Upgrading-to-Spring-Framework-5.x

Lombok



[lpnyem 3aecb Lombok?

Spring Boot 2.1 has upgraded to Lombok 1.18.x
[which] will no longer generate
a private, no-args constructor by default

https://github.com/spring-projects/spring-boot/wiki/Spring-Boot-2.1-Release-Notes

69


https://github.com/spring-projects/spring-boot/wiki/Spring-Boot-2.1-Release-Notes

[IpnymMHa n3amMeHeHus

ithub.com/rzwitserloot/lombok/issues/1708

rzwitserloot /[lombok

extraPrivate=true from 1.16.22 breaks Jackson creator
detection #1708

G-l bcalmac opened this issue on 30 May 2018 -|21 comments

rspilker commented on 5 Jun 2018 Collaborator

We got a lot of feedback that that version|broke a lot of projects,for instance So we looked for an
alternative.



https://github.com/rzwitserloot/lombok/issues/1708

[lpMep U3 peasibHOWN XXU3HU

@Getter

- @ToString
|@RequiredArgsConstructor
class |SendInfoCommand| {
private final String first;
private final String second;

_________________________________________________________________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________________________________________________________________

' @RabbitListener(queues = QUEUE_NAME)
public void receive(@Payload SendInfoCommand]sendInfoCommand) {
// listener implementation

CommandListener.java
71



N aT0 paboTaert!
No KpanHen mepe,
no 1.16.20




Caused by :

5com.fasterxml.jackson.databind.exc.InvalidDefinitionException:

ECannot construct instance of ~SendInfoCommand’

= )
—

e

(no Creators, like default construct, exist):

73



DeLombok

E@Getter

@ToString

@ReguiredArgsConstructor [Mponano
class SendInfoCommand { B1.16.20

private final String first;
private final String second;

@java.beans.ConstructorProperties({”first”, "second"})
public SendInfoCommand(String first, String second) {
this.first = first;
this.second = second;

_____________________________________________________________________________________________________________________________________________________________________

SendInfoCommand. java

74



Lombok Changelog (v1.16.20)

________________________________________________________________

BREAKING CHANGE: by default
lombok no longer ... generates
@ConstructorProperties...

Oracle ... broke this annotation
with the release of JDK9

_____________________________________________________________________

https://projectlombok.org/changelog

75


https://projectlombok.org/changelog

[lpuyem 1yT JDK9?

OVERVIEW MODULE PACKAGE USE TREE DEPRECATED INDEX HELP Java SE9 & JDK 9

PREV CLASS NEXT CLASS FRAMES NO FRAMES ALL CLASSES SEARCH:
SUMMARY: FIELD | REQUIRED | OPTIONAL ~ DETAIL: FIELD | ELEMENT

Module java.desktop
Package java.beans

Annotation Type ConstructorProperties

https://docs.oracle.com/javase/9/docs/api/java/beans/ConstructorProperties.html

76


https://docs.oracle.com/javase/9/docs/api/java/beans/ConstructorProperties.html

[lpuyem 1yT JDK9?

RS SRS AE T R R GRS RS e Java SE 9 & JDK 9

b

Module java.desktop

N

Annotation Type ConstructorProperties

https://docs.oracle.com/javase/9/docs/api/java/beans/ConstructorProperties.html

77


https://docs.oracle.com/javase/9/docs/api/java/beans/ConstructorProperties.html

3ayem pobasunu extraPrivate=true?

The reason we added this feature was that
since java9 @ConstructorProperties moved
to the module java.desktop,
which 1s not added by default.

https://github.com/rzwitserloot/lombok/issues/1708

78


https://github.com/rzwitserloot/lombok/issues/1708

BapuaHTbl pelieHus

1. BepHyTb reHepauuro aHHOTaLUMN BPYYHYHO:

lombok. conf1g
» TpebyeT 3aBUCUMOCTHN OT java.desktop Ha Jigsaw

2. Ncnonb3oBaTb aHHOTaAUWUIO @Setter

> [lenaet knacc nameHsieMbiM (mutable)

» MoxeT He noMo4b Ha 1.18, NOTOMY 4TO...

79



Lombok Changelog (v1.18.0)

“«

BREAKING CHANGE: configuration key
lombok.noArgsConstructor.extraPrivate
1s now false by default

___________________________________________________________________________

https://projectlombok.org/changelog

80


https://projectlombok.org/changelog

BapuaHTbl pelweHus

1. BepHyTb reHepaunto KOHCTPYKTOpPa BPYYHYIO:

lombok. conf1g

2. Ncnonb3oBaTb 06X04HbIE MYTH:
> https://qgithub.com/rzwitserloot/lombok/issues/1708

81


https://github.com/rzwitserloot/lombok/issues/1708

KpaTkasi XpoHMKa COObITUIA

1.16.20: yépann @ConstructorProperties

1.16.22: no6aBunu extraPrivate=true

1.18.0: nepekntounnu extraPrivate=false

82



He BCe TO 30/10TO,
410 Lombok




4YTo MOXHO caoenatb?

» 3aBecTu B npoekTe ann Lombok.config

» JloroBopuUTbCA C KOMaHAOM O nopsake npumMmeHeHus lombok

84



[lpumep panna Llombok.config

' # Stops further searching for lombok.config
.config.stopBubbling = true

;# Stable features
. lombok.val.flagUsage = error
#

E# Experimental features
. Llombok.extensionMethod. flagUsage = error
#

;# Our discussed settings
. Llombok.equalsAndHashCode.doNotUseGetters = true
: Llombok.anyConstructor.addConstructorProperties = true

_____________________________________________________________________________________________________________________________________________________________________

lombok. conf1g s



4YTo MOXHO caenaTb?

» 3aBecTu B npoekTe ann Lombok.config
» JloroBopuUTbCA C KOMaHAOM O nopsake npumMmeHeHus lombok
» He nonaraTtbcsl Ha Bepcuto Lombok ns Spring Boot BOM

» He 3abbiBaTb 0 delombok

> K)
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Spring Cloud Greenwich
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[MpoekTbl Spring Cloud Netflix
NnepeBeleHbl B PEXUM MO JEPKKN
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Y10 3HaunT «Maintenance Mode»?

be3 HOBBIX QU Y, C 23.01.19 He xacaeTcs
TOJIBKO ITPaBKa MUHUMYM Eureka u mopnyien
6aroB U yrpos Halron concurrency-limits

> https://spring.io/blog/2018/12/12/spring-cloud-greenwich-rc1-available-now
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K cyacTbto, eCTb a/ibTepHaTUBDI

TeKyLiun BapuaHT AnbTepHaTuBa

Hystrix Resilience4;
Hystrix Dashboard / Turbine Micrometer + Monitoring System
Ribbon Spring Cloud Loadbalancer
Zuul 1 Spring Cloud Gateway

: Spring Boot external config +
ATEELS Spring Cloud Config




Spring Cloud Greenwich
3aBucut ot Openkeign 10.17.0
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M3meHeHne B APl OpenFeign: oTBeThl

EResponse response = E EResponse response =

- Response.builder() E - Response.builder()
// diff padding | ; .request (REQUEST)
.status (STATUS) ; | .status (STATUS)
.reason (REASON) § E .reason (REASON)
.headers (emptyMap()) E § .headers(Map.of()))

build(); . build();

__________________________________________________________________________________________________________________________________________________________



U3meHeHue B API OpenFeign: 3anpochl

'Request request = ; 'Request request =
~ Request.create( § - Request.create(
/ , : : Request.HttpMethod.GET,
)i/ /scC / , : | \ ost.com",
Collections.emptyMap() , E § Collections.emptyMap() ,
new byte[]{}, i | Request.Body.empty()) ;

Charset.defaultCharset());;

___________________________________________________________________________________

_____________________________________________________________________________
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B Greenwich nosiBunacb nogaepxka @QueryMap

POJO ¢ nonamu

. @FeignClient("authClient") login 1 password
public class AuthTemplate {

@GetMapping(path = "/auth') ’
String authEndpoint(@SpringQueryMap| Credentials creds);

_____________________________________________________________________________________________________________________________________________________________________

_____________________________________________________________________________________________________________________________________________________________________

_____________________________________________________________________________________________________________________________________________________________________

nonyudnsumnncs URIT

[loapobHee:
U springcloud feign querymap



OpenFeign nogpepxxuaet Java HTTP Client

» ObecneymBaeT paboty no HTTP/2

» TpebyeT 3anycka Ha Java 11+

_____________________________________________________________________________________________________________________________________________________________________

GitHub github = Feign.builder ()
' .client(new Http2Client())
.target(GitHub.class, 'l ) | Jthub m") ;

_____________________________________________________________________________________________________________________________________________________________________

https://github.com/OpenFeign/feign#java-11-http2
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[Standard] HTTP Client (JEP-321)

‘HttpClient client = HttpClient.newBuilder()
| .version(HTTP_1_1)
.followRedirects(Redirect.NORMAL)
.connectTimeout(Duration.ofSeconds(20))
.proxy (ProxySelector.of(new InetSocketAddress(/* */)))
.authenticator (Authenticator.getDefault())
.build() ;
EHttpResponse<String> response = client.send(request, |
i BodyHandlers.ofString());E
System.out.println(response.statusCode());
ESystem.out.println(response.body());

_____________________________________________________________________________________________________________________________________________________________________

java.net.http.HttpClient javadoc
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A ecnu xouyeTtcs y3HaTb 60nbLUe

Chris Hegarty g J

Oracle

s

https://jpoint.ru/talks/35watcftbrvi8abxrgeykj
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[Torpy>xeHue

OcobeHHOCTH Nepexoa
» C6opka npoekTa
» O6HoBeHKue Spring
> Deployment

HoBwecTBa niaTopMbl
» Single-File Programs
» Class Data Sharing
> JShell

BcnnbiTne




basoBblit 06pa3 JDK

[ns 3anycka B Docker



B yem Bonpoc? v TIpoBepeHHbI

v O6HOBSIEMbIN
> [lpun Java 8 6b1n nonynsipeH obpas

_—

v lerkui1 (80 MB)

» lna Java 11 Takoro obpasa HeT

* Alpine — KOMNaKTHbIN
ONCTpubyTMB Linux
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B Java 11 6onblue HeT JRE.
Ho MOXXHO cobpaTb U3 Mojyei.
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A Kak aTO caenaTb?

@oker<?> 2018

Opun AptaMoHOB
CUBA.platform .

Jlink n Custom Runtime Image —

MacTepckast PpaHKeHLLUTeMHa

https://2018.jokerconf.com/2018/talks/4sanwhahpe8kgagmceqgsyk
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HekoTopble cnocobbl ocTaTbes Ha Alpine

» Wcnonb3oBaTb AdoptOpendDK
https://qgithub.com/AdoptOpenJDK/openjdk-docker

> [lepenTtn Ha Azul Zulu OpendDK
nnu Ha Bellsoft Liberica OpenJDK

» CobpaTtb camoMmy
https://stackoverflow.com/a/53669152/3507435

> [loxxgaTbcs peanusaumm npoekTa Portola
https://openjdk.java.net/projects/portola/
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https://stackoverflow.com/a/53669152/3507435
https://openjdk.java.net/projects/portola/

O6pasbl AdoptOpendDK

» [lpumep Tera

» BKJIlOYAOT ONLUKUIO -XX: +UseContainerSupport

» [loctaBnatotca ¢ HotSpot n Opend9

The Alpine Linux and the slim 1images
are not yet TCK certified

———— — — — — — — — — e e e e e e e e e e e e e e e e e ) ) — — ]

https://qithub.com/AdoptOpenJDK/openjdk-docker
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[loppobHee 0 Apyrux BapnaHTtax

OmMmutpun Hyuko
BellSoft

https://jpoint.ru/talks/35hks9g6etavlgijj8nfvh
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OnTMMMU3aumnsa normpoBaHus



KOHTEKCT 3agayu

» Spring Boot no ymon4yaHuto ucnonbayet Logback

» Logback otnpaBnsert noru B ELK* acMHxpoHHO

» 3a oTnpaBkKy oTBe4vaeT Logback Logstash Appender

» OH noagpaep)xnBaeT HECKONIbKO CTpaTernm oXxmaaHua 3anmceun

* ELK — Elastic[Search]
& Logstash & Kibana
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06bI4HO NoAxoAuT cTpaTerus sleeping

with CPU usage ...

A common use case 1S
for asynchronous logging.

———— — — — — — — — — — e e e e e e e e e e e e e e e e e e e e e e — — — —

https://github.com/LMAX-Exchange/disruptor/wiki/Getting-Started
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B Java 9 no6aBneH Meton
Thread#onSpinWait
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Java 9+

[TlpuMep NpuMeHeHus TS

class EventHandler {
. volatile boolean eventNotificationNotReceived;

void waitForEventAndHandleIt() {
while (eventNotificationNotReceived) {
java.lang.Thread.onSpinWait();

¥

readAndProcessEvent() ;

}
// other methods

_____________________________________________________________________________________________________________________________________________________________________

Thread#onSpinWait javadoc

> PeanusoBaH B HotSpot ansa x86 (MHCcTpyKumen PAUSE)
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[loakntoyeHune cTpaternn K Logback

<appender name="LOGSTASH" class="..LogstashTcpSocketAppender">

' <keepAliveDuration>5 minutes</keepAliveDuration> '
<reconnectionDelay>10 second</reconnectionDelay>
<waitStrategyType>busySpin</waitStrategyType>
<destination>elk.example.com</destination>

: <encoder class="..LogstashEncoder" />

</appender>

_____________________________________________________________________________________________________________________________________________________________________

logback.xml
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3arpyska CPU npu 6esgeicteun, %
100%

80%

He Bce cTpaTeruu 60%
O4MHAKOBO 9KOHOMHbI

c CPU -

20%

0%

Blocking Sleeping BusySpin
CTpaTernm oxxnaaHus



Korga nopa MeHATb cTpaTerunto?

'WARN Dropped 54 events (and counting...) due to ring buffer
| at max capacity 8192

'WARN Dropped 785 total events due to ring buffer
’ at max capacity 8192

___________________________________________________________________________________________________________________________

application log

Pasmep 6ydepa
Mo YMOAYaHUIO

> https://github.com/logstash/logstash-logback-encoder/tree/logstash-logback-encoder-5.2#async-appenders
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[Torpy>xeHue

OcobeHHOCTH Nepexoa
» C6opka npoekTa
» O6HoBeHKue Spring
» Deployment

HoBwecTBa niaTdopMbl
» Single-File Programs
» Class Data Sharing
> JShell

BcnnbiTne




Single-File Source-Code Programs

Java-Script
A Script in Java



HoBbIM peXxum 3anycka nporpamm B Java 11

operates 1n three modes ...
Here we add a new, fourth mode:
launching a class declared in a source file

___________________________________________________________________________

https://openjdk.java.net/jeps/330
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Single-File Source-Code Java Programs

Java 11 ymeeTt BOT TaKk:

» [log kanoToM ncnonb3yeTcs javac
> Knacc komnunampyeTcs B NaMsaTb (He Ha AUCK)

» Custom class loader — application class loader *

* Knaccbl 6MbNmnoTek He BUAAT CTapTOBbIN Kflacc

SEVERNE,
JEP-330
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Shebang Files

A ewle Java 11 ymeeT BOT Tak:

__________________________________________________________________________________________________________

iclass Hello { i
i public static void main(String[] args) { i
i System.out.println("Hello, " + args[0]); i

SomeClassSource
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OcobeHHocTu Shebang Files

> Gann gomkeH 6biTb UCNosHAeMbIM (chmod  +x)
» Homepa CTPOK B OLLIMOKaX OCTAOTCH KOPPEKTHbIMU

> WMMAa ckpunTa He 0653aHO coBnagaTb C UMEHEM KJlacca

121



— BOT e KpyTOl!..
A 3ayem?




Helm - nakeTHbIn MeHepep ana Kubernetes

» MoXeT paclumMpAaTbCA NPU MNOMOLLM NMiarmMHoB
> [lnarvH — nro60omn ncnonHaemMbln ann

» TpaguuMoOHHO NNaruHbl NUcaaucb
Ha Go, Shell,

» Tenepb MOXHO NucaTb eLle U Ha Java
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[lpenmyLecTBa nnarvHa Ha Java

~100% He HY)>XeH OTeJIbHbIU IIpouie mogmep)xkKa
IIeEPEHOCUMOCTD runtime (MeHblLIe SI3bIKOB)
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[lpumep noakntoyeHns Java-nnarnHa K Helm

Nname gene N

éversion: "9.1.0"

H#. ..

#command: "$HELM_PLUGIN_DIR/shell-plugin.sh"
Ecommand: "java SHELM_PLUGIN_DIR/GeneratorPlugin.java"

_____________________________________________________________________________________________________________________________________________________________________

plugin.yaml

®ann GeneratorPlugin.java — 06bl4HbIN Java Knacc
c meTogomM main() u 6e3 shebang line.
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[lonpaBKK Ha peanbHOCTb

» Het nogaepxxkun shebang line B IDE
https://youtrack.jetbrains.com/issue/IDEA-205455

» Henb3s ykasaTb KOOMPOBKY CKpUNTA

> 3anycky rnoasaexuT TObKO OANH dais

126
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[Torpy>xeHue

OcobeHHOCTH Nepexoa
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» Single-File Programs
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BcnnbiTne




CyTb [App]CDS B ogHOM cnaipe

» Pa3sHble ak3emnnapbl JVM 3arpyxaroT
OOHWN U Te Xe Knaccbl JDK

» Ha aT1o Tpatutca Bpema CPU u npoctpaHcTBO RAM - CDS

» Wpea 1: 3arpy3nTb 3TU KNaccbl B apxXnB U pacllapuTb
ero Mexnay aksemnnapamu JVM

> WNpeqa 2: coenaTtb TO XXe caMoe A1 KJ1aCcCoB

NPUTOXXEHUSA U CTOPOHHUX BUBNNOTEK 1l AR

128



AKTyanbHas* MHCTPYKUMA No npuMeHeHnto CDS

1. CocTaBUTbL** CMIUCOK pa3fensieMblX KJ1aCcCoB
2. YnakoBaTb BCe** KJlaCCbl CMIMUCKA B apXmB

3. 3anycTuTb*** NPUSIOXKEHME C UCNOJIb30OBAHMEM apXMBa

: N
HO 3TO He TOYHO

** HO 9TO He 0bAa3aTeNnbHO
*** HO MOYXHO U He Bce

*kkk
HO MOXXeT He NMOoJIVUNTDbCHA
" y Y
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YcnoBuA saKCnepuMeHTa

» 3ajava: pasMecTuUTb MaKCUMYM KlaccoB B shared-apxuse
> 06beKT: MukpocepBuc Ha Spring Boot & Cloud (Zuul)
> PeXuMm: Tonbko 3anyck (nokanbHo, JDK 11)

> WHcTpyMeHTbI: VisualVM, time, pmap
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AppCDS + Spring Boot: B YeM C/TOXHOCTb?

A

CDS/AppCDS supports archiving
classes from JAR" files only

___________________________________________________________________________

https://docs.oracle.com/en/java/javase/11/tools/java.html

Ho He “Uber” JAR!
131
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AppCDS: noBop noxyaetb ansa “fat JAR”

(@ b

.e¢microservice.jar
4 ) BOOT-INF
é;..classes
- ftc

si&microservice. jar

) META-INF

(@t
- META-INF
sliorg

<L springframework . :
. boot » Main-Class — npuKnagHou knacc

- L loader » Class—-Path — cogep>xxunmoe 11ib

*B danne META-INF/MANIFEST.MF:
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CospaHune pamna knaccoB ana AppCDS

____________________________________________________________________________________________________________________________

'$ java -Xshare:off -XX:DumplLoadedClassList=classes.list \
' -jar microservice.jar

§$ java —-Xshare:dump -XX:SharedClassListFile=classes.list \
| -XX:SharedArchiveFile=classes.jsa \
—jar microservice.jar

'$ java -Xshare:on -XX:SharedArchiveFile=classes.jsa \
| -Xlog:class+load=1info:file=class-load. log
—jar microservice.jar

____________________________________________________________________________________________________________________________
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AHanusupyem class-load. lLog

____________________________________________________________________________________________________________________________

i[info][class,load] java.util.Map source: shared objects file
# L,

[info][class,load] java.io.Console source: jrt:/java.base
HoL .
' [info] [class,load] ftc...AppClass source: file:/...

____________________________________________________________________________________________________________________________
————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

277

____________________________________________________________________________________________________________________________
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PacnpeaeneHne UCTOYHUKOB KJ1acCoOB

-Xshared:off

default CDS

0 2000 4000 6000 8000 10000
mjrt:/ mfile:/ = shared
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Bpemsa 3anycka Mukpocepsuca

11
®m [1nnuTenbHOCTb CTapTa
1 instance
sec
10
( CHMxeHue =18% J
9

_ B

-Xshared:off default CDS AppCDS

136



[loTpebnenne namstu (RSS)

1

500 w Resident Set Size
5 instances

1450 MB

1400

1350 [ [NpupocT =13% ]

1300

-Xshared:off default CDS AppCDS
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Terneps, 651arogapsa AppCDS,
Java CMOXeT OT>XXUPATh
60JIbIlIe ITaMSITHU

3a MeHbllIee BpeM4d!
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[lonpaBKa Ha peanbHOCTb

______________________________________________________________________

.. the memory footprint of a process ...
might appear to increase,
because more pages are mapped
to the process’s address space

__________________________________________________________________________

https://docs.oracle.com/en/java/javase/11/vm/class-data-sharing.html
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[NoTpebnenne namstu (PSS)

1200 : :
m Proportional Shared Size
5instances
MB
1150
1100 [CHI/I)KeHI/Ie = 5%]
1050

-Xshared:off default CDS AppCDS
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[Ipo®UT B TOM, YTO
Ta )Xe NnaMATb AOCTaHEeTCH
opyrum JVM npoueccam
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|[App|CDS: Tekywuit packnap, aen

TpebyeT MHOIO pyYHbIX AENCTBUN
+ YnydwaeTt n Bpems ctapTa, M NoTpebieHne namsiTu

+ Jlerko npuMeHuM ans oCHOBHbIX KnaccoB JDK

+ AKTUBHO pa3BMBaeTCA N obpacTaeT NpakTUKamm
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A ecnu xoyetcs aeTtaneu...

Volker Simonis s
SAP

Class data sharing
In the HotSpot VM

143


https://2018.jbreak.ru/talks/76so01njvm2a0eqgagysm

[Torpy>xeHue

OcobeHHOCTU Nnepexoaa
» Co6opka npoekTa
» (O6HoBNEeHMe Spring
» Deployment

HoBluecTBa nnaTtpopMmbl
» Single-File Programs
» Class Data Sharing
> JShell

BcnnbiTne




Mbl YaCcTO NuULLem
HabpoCKM KoAa
0N NPOBepKN runotes
U CO3AaHNA NPOTOTUMNOB




npOTOTVII'IbI MOXHO NMKACAaTb B.

> JUnit Tectax
> |IDEA Scratches

- MeToAaXTRainO-B-RPHUKAaAHDHKRaEeax
GELENCR L@ EWY
> (CcBOY BAPUAEHT)

> JShell (e nyrars ¢ “JS hell”)
JEP-222, Java 9
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Write once,
run test
evervwhere!

i '"""'ﬂ?"”miﬂ/"w”/w"www'ﬂww”ﬁw”’ww
OO 7 gy 10 1*




[lpumep npuMeHeHuns

JlaHo:
» bubnnoteka Spring Cloud Commons
» Metopg InetUtils#findFirstNonLoopbackAddress

» BosBpaljaeT «BHELHUW» ceTeBOMN afipec MalLUUHbI

Hantu:

» YTo BepHeT MeToA npu Bbi3oBe M3HYTpU Docker-koHTenHepa?
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public InetAddress findFirstNonLoopbackAddress() {
InetAddress result = null;
try {
int lowest = Integer.MAX_VALUE;
for (Enumeration<NetworkInterface> nics =
NetworkInterface.getNetworkInterfaces() ;
nics.hasMoreElements(); ) {
NetworkInterface ifc = nics.nextElement();
if (ifc.isUp()) {
log.trace("Testing interface: " + ifc.getDisplayName());
if (ifc.getIndex() < lowest || result == null) {
lowest = 1ifc.getIndex();
} else if (result != null) {
continue;

}

[lpegckasyemo,
He npaBjAa nn?

if (!ignorelnterface(ifc.getDisplayName())) {
for (Enumeration<InetAddress> addrs = 1ifc
.getInetAddresses(); addrs.hasMoreElements(); ) {
InetAddress address = addrs.nextElement() ;
if (address instanceof Inet4Address
&& !address.islLoopbackAddress()
&& isPreferredAddress(address)) {
log.trace("Found non-loopback interface: "
+ ifc.getDisplayName());

result = address;

¥ InetUtils.java 149



[lonpaBka Ha peanbHOCTb: Spring Boot

» JShell Hy>XHbI Knaccbl NPUNOXXEHUA U BUBNNOTEK
» Knaccbl 3anakoBaHbl B Uber JAR/WAR

» JShell He ymeeT paboTaTb ¢ TakKuMm apxmBammu
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BapuaHT pelueHud

1. PacnakoBatb uber JAR/WAR

2. CocTaBuTb 3Ha4dyeHue onuunnm —-class—-path gna JShell

3. 3anyctutb JShell ¢ aTon onunen

4. YRaxaTbCqa, NoBTOPAA-3TO KaKABHA-Pa3

ABTOMaTM3npoBaThb Wwarun 1-3

jshellw — o6epTka Hag JShell ans 3anycka
c classpath’om 13 Spring Boot Jar/War

https://qgithub.com/toparvion/springboot-jshell-adapter
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3anyck JShell yepes 06epTky

____________________________________________________________________________________________________________________________

'Created temp directory /tmp/..

iExtracted 191 files from the archive to /tmp/..
iStarting JShell with '/usr/bin/jshell --class-path ..
§| Welcome to JShell -- Version 11.0.1

§| For an introduction type: /help intro

Ejshe11>

____________________________________________________________________________________________________________________________

./jshellw app.jar

jshellw — o6epTka Hag JShell ans 3anycka
c classpath’om 13 Spring Boot Jar/War

https://qgithub.com/toparvion/springboot-jshell-adapter
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[lpoBepKa KoppekTHOCTH classpath

____________________________________________________________________________________________________________________________

' jshell> /env

§| —-—class-path /tmp/../BOOT-INF/classes:

' /tmp/../BOOT-INF/1ib/libl.jar:
/tmp/../BOOT-INF/lib/lib2.jar:..

____________________________________________________________________________________________________________________________

./jshellw app.jar

jshellw — o6epTka Hag JShell ans 3anycka
c classpath’om 13 Spring Boot Jar/War

https://qgithub.com/toparvion/springboot-jshell-adapter
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3anyck nportotuna B JShell

' jshell> import ...InetUtils

Ejshell> import ...InetUtilsProperties

Ejshell> var utils = new InetUtils(new InetUtilsProperties())
'jshell> var myAddress = utils./[findFirstNonLoopbackAddress|()
‘myAddress ==> [/172.29.6.175

§| created variable myAddress : InetAddress

____________________________________________________________________________________________________________________________

./jshellw app.jar

jshellw — o6epTka Hag JShell ans 3anycka
c classpath’om 13 Spring Boot Jar/War

https://qgithub.com/toparvion/springboot-jshell-adapter
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Lpyrue npumeHenua JShell B KoHTenHepax

-

OTnagka Pa6oTa co TecTupoBaHUe
orepalmuu CBOMCTBaMu CIIelIMPUIHBIX
c hannamnu OKPYXEHUS 6uo6nuoTek (API)
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O6HOBNATbL Java —
KaK fienatb PEMOHT:
He 06a3aTenbHO,
C/I0XHO, HO NOJIe3HO




Bepcun MHCTPYMEHTOB C noaaepxkon Java 11

» Cbopka:
» Maven 3.5
> Gradle 5.1

> Spring:
> Boot 2.1
> Framework 5.1

> Cloud Greenwich
> Lombok 1.18
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Koraa »patb cnepyrolien MaxopHoOU Bepcun?

There are no “major releases” per se any more ...

f Instead there is a steady stream
; of "feature releases.” §

___________________________________________________________________________________

https://blogs.oracle.com/java-platform-group/update-and-fag-on-the-java-se-release-cadence
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https://blogs.oracle.com/java-platform-group/update-and-faq-on-the-java-se-release-cadence

PexXumbl 06HOBNIEHMSA Ha 060 BKYC

> «Ha KaXxabin 4Ynx»
[1o Mepe nosiBfIeHnss PUKCOB

> [lpun Bbixoae feature releases
2 pa3a B roj (MapT, CEHTA6Pb)

> [lpun Bbixoae LTS releases
1 pas B 3roaa (2014, 2018, 2021)
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