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Pa3BnekaTtesibHO — No3HaBaTe IbHbIW AoK1aa
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YTo 3a MUKPOPPENMBOPKIN?
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Kak oLeHUTb «MUKPOCKOMUYHOCTb» ?
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Kak oLeHUTb «MUKPOCKOMUYHOCTb» ?
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Kak oLeHUTb «MUKPOCKOMUYHOCTb» ?

MICRONAUT
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A B yeM rnpobnema-to?




—_

*[10 AaHHbIM orpocoB 1 BLIMOM

R}



OTOT PpenMBOPK
He B Mo/l




&

ff OTOT NaMSATb XKPET
., KaKHe B cebs




OTOT CNULLKOM
3aMOPOYEHHbIW
N CITOXKHbIWN




A 3TOT BOOOLLE,
3anyckaeTcs
6onblle 2 CeKyHA

23



CpaBHUM
camoe nonynsipHoe
C CaMbIM XanoBbIM




Spring Boot
VS
Micronaut



spring
boot

Spring Boot
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CtapTtan — Cobepu KoMmnaHuto B 6ap

KTo B 6ap
nocne Joker?
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CtapTtan — Cobepu KoMmnaHuto B 6ap

A pnaneko He
noeay
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CtapTtan — Cobepu KoMmnaHuto B 6ap

Jlo no3gHa He
MOryY, XeHa

KOET
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CtapTtan — Cobepu KoMmnaHuto B 6ap

No ckonbko
cknabiBaemca?




CtapTtan — Cobepu KoMmnaHuto B 6ap
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KOMMNaHuto B 6ap

bap bynbgor
Kakgoe 34
NUHTAa
©ecnnaTHo!

33
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YcnoBus

- Intel Core 15 3.3 GHz
- 16GB

- 0SX 10.13.6 ,
- Java 8.0.181-oracle(build 1.8.0_181-b13)
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Lllar 1 - cospgaHue




KTo ncnonbsyet CLI gnAa cosgaHua npoekTa?
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NHCTPYMEHTDI

e spring cli
e mMmicronaut cli

spring
mn
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NHCTPYMEHTDI

e spring cli
e micronaut cli

spring
mn
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NHCTPYMEHTDI

e spring cli
e micronaut cli

spring
mn
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O6paTmmMcs K IOKYMeHTaLnm
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MN CLI ymeeT cospaBaTtb peaepaumnmu

=»> mn create-federation buster --services application,categories,mess...

http://buster.igg.biz/iwantbeer/{nickname}/{money}
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MN CLI federation RC1

| Generating Java project.....
| Error Error occurred running Micronaut CLI: null
lang.NullPointerException

java.
at
at
at
at
at
at
at
at
at

io.
io.
io.
io.
io.
io.
io.
io.
io.

| Error

mn

mn
mn
mn

.cli
mn.
.cli
.cli
.cli
mn.
mn.
mn.
mn.

cli

cli
cli.
cli.
cli.

.pr.
.pr.
.pr.
.pr.
.pr.
.pr.

(6{0)
Cco
co
Cco
(6{0)
Cco

.AbstractCreateCommand$_addDependentFeatures_closurel7.doCall
.AbstractCreateCommand. addDependentFeatures(AbstractCreateCommand.groovy:571)
.AbstractCreateCommand.populateFeatures(AbstractCreateCommand.groovy:544)
.AbstractCreateCommand.evaluateFeatures(AbstractCreateCommand.groovy:477)
.AbstractCreateCommand.handle(AbstractCreateCommand.groovy:272)
.CreateFederationCommand. handle(CreateFederationCommand.groovy:92)

MicronautCli.executeCommand(MicronautCli.groovy:351)
MicronautCli.execute(MicronautCli.groovy:234)
MicronautCli.main(MicronautCli.groovy:175)

Error occurred running Micronaut CLI: null

http://buster.igg.biz/iwantbeer/{nickname}/{money}



Micronaut federation RC2

S tree -1L 1

bar-emulator
—— places-api1i
— beer-api




Micronaut federation RC2

S tree -1L 1

bar-emulator Hukak He cBA3aHHble
— places-api NPOEKThI
L beer-api | P




Micronaut federation RC3

S tree -1L 1

L

bar-emulator
places—-api
beer-api

gradle

gradlew
gradlew.bat
settings.gradle

CBsA3aHHble Ha YPOBHe
cHOpPKU MPOEKTHI



bbiBaeT IDE cTpaHHO pearupyeTt Ha 4YTO-TO HOBOE

Information: 2018-09-25 09:49 - Compilation completed with 1 error and 0 warnings in 1 s 830 ms
Error: Groovyc: While compiling application-api_main: BUG! exception in phase 'canonicalization' in source unit
'/Users/m.gorelikov/Documents/workspace/conference/joker2018/buster/application-api/src/main/groovy/application/api/controller/ApplicationController.groovy' JVM class can't be loa:
application.api.repository.UserApplicationService
at org.codehaus.groovy.ast.decompiled. AsmReferenceResolver.resolveJvmClass(AsmReferenceResolver.java:88)
at org.codehaus.groovy.ast.decompiled.DecompiledClassNode.get TypeClass(DecompiledClassNode.java:176)
at org.codehaus.groovy.ast.ClassNode.getTypeClass(ClassNode.java:1359)
at io.micronaut.ast.groovy.utils.AstGenericUtils.resolveTypeReference(AstGenericUtils.groovy:192)
at io.micronaut.ast.groovy.utils.AstGenericUtils.resolveTypeReference(AstGenericUtils.groovy:153)
at io.micronaut.ast.groovy.InjectTransform$injectVisitor.visitProperty(Inject Transform.groovy:1015)
at org.codehaus.groovy.ast.ClassNode.visitContents(ClassNode.java:1091)
at org.codehaus.groovy.ast.ClassCodeVisitorSupport.visitClass(ClassCodeVisitorSupport.java:54)
at io.micronaut.ast.groovy.InjectTransform$injectVisitor.visitClass(Inject Transform.groovy:388)
at io.micronaut.ast.groovy.Inject Transform.visit(Inject Transform.groovy:161)
at org.codehaus.groovy.transform.ASTTransformationVisitor$3.call(ASTTransformationVisitor.java:331)
at org.codehaus.groovy.control.CompilationUnit.applyToSourceUnits(CompilationUnit.java:968)
at org.codehaus.groovy.control.CompilationUnit.doPhaseOperation(CompilationUnit.java:633)
at org.codehaus.groovy.control.CompilationUnit.processPhaseOperations(CompilationUnit.java:609)
at org.codehaus.groovy.control.CompilationUnit.compile(CompilationUnit.java:586)
at org.jetbrains.groovy.compiler.rt.GroovyCompilerWrapper.compile(GroovyCompilerWrapper.java:62)
at org.jetbrains.groovy.compiler.rt.DependentGroovycRunner.runGroovyc(DependentGroovycRunner.java:119)
at sun.reflect.NativeMethodAccessorimpl.invokeO(Native Method)
at sun.reflect.NativeMethodAccessorimpl.invoke(NativeMethodAccessorimpl.java:62)
at sun.reflect.DelegatingMethodAccessorimpl.invoke(DelegatingMethodAccessorimpl.java:43)
at java.lang.reflect.Method.invoke(Method.java:498)
at org.jetbrains.groovy.compiler.rt.GroovycRunner.intMain2(GroovycRunner.java:90)
at sun.reflect.NativeMethodAccessorimpl.invokeO(Native Method)
at sun.reflect.NativeMethodAccessorimpl.invoke(NativeMethodAccessorimpl.java:62)
at sun.reflect.DelegatingMethodAccessorimpl.invoke(DelegatingMethodAccessorimpl.java:43)
at java.lang.reflect.Method.invoke(Method.java:498)
at org.jetbrains.jps.incremental.groovy.InProcessGroovyc.runGroovycinThisProcess(InProcessGroovyc.java:160)
at org.jetbrains.jps.incremental.groovy.InProcessGroovyc.lambda$runGroovyc$0(InProcessGroovyc.java:89)
at java.util.concurrent.FutureTask.run(FutureTask.java:266) 52
at java.util.concurrent.ThreadPoolExecutor.runWorker(ThreadPoolExecutor.java:1149)
at iava.util.concurrent.ThreadPoolExecutor$Worker.run(ThreadPoolExecutor.iava:624)



CKOnbKo,

HY>XHO NMaMATH
- ‘.'

115 3ar|yCKa'

7l



Kputepumn ycnexa



Kputepuu ycnexa

1. YcnewHbin 3anyck 6e3
N ) vcKoueHuii



Kputepuu ycnexa

1. YcnelwHbIn 3anyck 6e3
) VICKITIOYeHMiA

2. CtabunbHoO oTBeYaeTr
Ha NPOCTOMN 3anpoc






8/lo6aBuM
HeMHoro Injection







Micronaut DI + AOP

60



Spring DI + AOP

Compile )

61



Spring DI + AOP

java -jar build/libs/app.jar \

Compile —-server.port=8081

| ST

K e

Scan Classpath
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Spring DI + AOP

java -jar build/libs/app.jar \
--server.port=8081

lm INFO 28687 main: Refreshing...
lm INFO 28687 nio-1: Started HttpServer on :808

Compile

Scan Classpath

K cefecion

Create Definitions
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Spring DI + AOP

java -jar build/libs/app.jar \
--server.port=8081

INFO 28687 main: BeanFactory id=...
INFO 28687 main:

Scan Classpath f.a.AutowiredAnnotationBeanPostProcessor

Compile

JSR-330 'javax.inject.Inject' annotation
lm found and supported for autowiring
Create Definitions INFO 28687 nio-1: Started HttpServer on :808
l Cglib, Proxy

Inject Beans

64



MICRONAUT



Micronaut DI + AOP

l javac/groovyc

APT/AST Transform
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Micronaut DI + AOP

[ omsoone
APT/AST Transform

Pure Java Inject
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Micronaut DI + AOP

[ omsoone
APT/AST Transform

X e

Pure Java Inject
Inject Beans
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Y10 Tam reHepuT Micronaut?

m.b.a.controller.$BeerControllerDefinitionClass
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Kak paboTaeT ctaTudeckum Injection
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Kak paboTaeT cTaTnyeckum Injection

@Override
public BarService build(BeanResolutionContext beanResolutionContext,



Kak paboTaeTt cTaTnyeckum Injection

@Override
public BeerController build(BeanResolutionContext context,

(BarService)super.getBeanForConstructorArgument(context,beanContext, 0)






Spring Fu



Kotlin Fu

— KoFu
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KpaTko o paboTe ¢ oyepeasamm

[Noka ygo6bHee Eﬁo |

A

— Spring Boot
i
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Tabnuyka c pesynbraTamu

Ha3BaHMMEeE —
yCcJIioBme —

mn
mngroovy
boot
spark
kofu
Jafu

-Xmx /mb

11

BpeMs1 cTapTa/ms
—Xmx=enough

950

950

2200

350

1500

1041

BpeMsi cTapTa/ms
—-Xmx=min

1113

1393

7093

348

2500

5600

81



[Nobegntenn B HOMUHaLUAX




[Nobegntenn B HOMUHaLUAX

Aar OCHOBHOI NobeanTeNb
Sl B noeauHke — Micronaut




[Nobegntenn B HOMUHaLUAX

g OCcHOBHOW nobeguTesb
Sl B noeauHke — Micronaut

fl He TONCTbIV b,

— Spring Boo:‘\w@
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[Nobegntenn B HOMUHaLUAX

g OCcHOBHOI NobeamnTenb
s B noeavHke — Micronaut

1 He TONCTbIN E"

— Spring Boo:‘;g
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LLlycTpbl Menkum
Ctapu4yok — Spark




[Nobegntenn B HOMUHaLUAX

gk OcHoBHOM nobeaunTenb
%58 B noeauHke — Micronaut

1 He TONCTbIN E‘,

— Spring Boot (@

LLlycTpbl Menkum
Ctapu4yok — Spark

'L TémHas nowagka
* ¥ - Spring Fu
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Tabnuyka c pesynbraTamu

Ha3BaHMMEeE —
yCcJIioBme —

mn
mngroovy
boot
spark
kofu
Jafu

-Xmx /mb

11

BpeMs1 cTapTa/ms
—Xmx=enough

950

950

2200

350

1500

1041

BpeMsi cTapTa/ms
—-Xmx=min

1113

1393

7093

348

2500

5600
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GraalVM - B NOroHe 3a CKOpPOCTbIO

Cobupaem aonro

93



A . 4

GraalVM - B MOroHe 3a CKOpPOCTbHO

Cobupaem fonro ' '

- 3anyckaem 6bICTPO
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GraalVM - B MOroHe 3a CKOpPOCTbHO
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- Cobupaem gonro
- 3anyckaem 6bICTPO
- PaboTaeT — HEMNOHATHO Kak
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A B yeM rnpobnema-to?




B noroHe 3a GraalVM - c6opka

$ native-image --no-server \
-H:Name=target/app -Dio.netty.noUnsafe=true \
-H:+ReportUnsupportedElementsAtRuntime \
-cp ".:$(echo target/BOOT-INF/lib/*.jar | tr ' ' ':')"\
:target/BO0OT-INF/classes:target \
com.example. jafu.beer.api.Application




B noroHe 3a GraalVM - c6opka

maven/gradle dependencis

$ native-image --no-server \
-H:Name=target/app -Dio.netty.noUnsafe=tr)y "\
-H:+ReportUnsupportedElementsAtRuntime
-cp ".:$(echo target/BOOT-INF/lib/*.jar | tr ' ' ':')"\
ctarget/BUUI-LNF/Cclasses:target \
com.example. jafu.beer.api.Application



B noroHe 3a GraalVM - c6opka

$ native-image --no-server \
-H:Name=target/app -Dio.netty.noUnsafe=true \
-H:+ReportUnsupportedElementsAtRuntime \
-cp ".:%$(echo target/BOOT-INF/lib/*.jar | tr ' ' ":
:target/BO0OT-INF/classes:target \
com.example. jafu.beer.api lication

CkoMnuUnnpoBaHHbIN src/




B noroHe 3a GraalVM - céopka Reflection

java.lang.InstantiationException:

Type ‘o.a.l.l.m.ReusableMessageFactory‘-Ygg‘lj
can not be instantiated reflectively " :
as it does not have a no-parameter
constructor or the no-parameter
constructor has not been added
explicitly to the native image



B noroHe 3a GraalVM - céopka Reflection

java.lang.NoSuchMethodException:

c.e.j.b.a.c.BeerHandler .<init>():




B noroHe 3a GraalVM - céopka Reflection

O J o O b W IDN R

201
202
203

{

"name" :

"name" :

"name" :

"name" :

"name" :

"name" :

"org.
"org.
"org.

"org.

"org.

"orqg.

S

S

.b.a...$...FactoryBean",

.b.a.e.PropertiesPropertySourcelLoader",

.b.a.e.YamlPropertySourcelLoad

.b.c.event.EventPublishingRu

.b.logging. java.JavalLoggingSy

.b.a.thvmeleaf.ThyvmeleafTemp



GraalVM Run - Micronaut Win

2t

CaM reHepurt reflect. json
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GraalVM Run - Micronaut Win

CaM reHepurt reflect. json

Moka Bce pykamu unm us penosutopus Dave Syer g

104
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0.S.b.Spring - Started application in 120 ms
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LLlar 2 - paHHbIe.
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PasBuBaeM cTapTan - 3a4aTKN apXnTeKTYpbl

e Crucox Gapos &

KOTOpble€ MOXHO
MOUTU

A
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llar 2 - utormu.
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Tabnuyka c pesynbTaTamu

-Xmx BpeMsi cTapTa

mn
spring

spark 5 600

BpeMsi cTapTa

900
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[NobeanTenm B HOMMHaLUAX

/ , Y)Ke He TopT,
gBg” HO elle BKYCHO
' — Micronaut
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[NobeanTenm B HOMMHaLUAX

/ . Y)Xe He TopT,
gBg” HO elle BKYCHO
N — Micronaut

X3 CKkpbiTaa Hagexnaa



[Nobegntenn B HOMUHaLUAX

\ Y)xe He TOpT,
¥ Ho eLe BKyCHO
— Micronaut

EX=3 CKpbiTasa Hagexnaa

NOCTPOU cHacCTbe
CBOUMMU pyKamMu
— Spark
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Llar 3.
Mnem B cloud



KapTUHKa C apXuUTeKTypou
| |

---------

A\
ores
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CLI — peBaHLU

e spring cli spring
e micronaut cli mn
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Tabnuyka c pesynbTaTamu

-Xmx/mb  Bpemst cTapTa BpeMsi
crapTa

mn

spring

123



[Nobegntenn B HOMUHaLUAX

AMar Y XO[1T B OTPbIB
#=8 — Micronaut

s

Pa36uTble HageXabl Eee

— Spring Boot A@
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lllar 4 - ouepeaun/kaul
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KapTUHKa C apXuUTeKTypou

beer-api  giams g places-api =N discovery

from discovery ——

bar-0 i bar-1 L bar-N
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B 3TOM >XM3HM Haao nonpoboBaTb BCE

beer-api  piamas g places-api =N discovery

from discovery ——

bar-1 - bar-N

127



B 3TOM >XM3HM Haao nonpoboBaTb BCE

a discovery

beer-api
ETI® pxiteiiyea

KAKAA EILIE APXHTEKTYPA? [ ":

‘ 8ce 0 mpex GyKkgax Ha Komopble 8ac nocaaA
npodxcexm Mexedxcep

O'REILLY" Bacuawi Ilynkun
128



KpaTko o paboTte ¢ Kafka n Redis
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KpaTko o paboTe ¢ Kafka un Redis

TONbKO O4YeHb
KpaTKO, NoXanyucTa.

130



KpaTko o paboTe ¢ oyepeasamm

Moka yno6Hee ﬁ“'

— Spring Boot 4
i

75

B [loroav BHeApATb 5 foAenaro
— Micronaut
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Lllar 4 - utoru




Y10 3anyckaem aia 3amepa?

beer-api g discovery

A\

133



Tabnuyka c pesynbraTamu

-Xmx /mb BpeMsi cTapTa BpeMs cTapTa
mn cloud db 21 3000 7500
mn cloud mg cache 15 3000 3000

spring cloud mg cache 24 8000 64000
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Tabnuyka c pesynbraTamu

Ha3BaHMME —
YyCIJIOBME —

mn

spring

-Xmx /mb BpeMsi cTapTa BpeMsi cTapTa
-Xmx=enough/ms -Xmx=min/ms

15 3000 3000

24 8000 64000

Hapo 6bino ¢
3TOro HauYMHaTb



BbiBOoAbI

-6

1. MicroFramework = 10°° x Framework
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BbiBOoAbI

1. MicroFramework = 10°° x Framework
2. 06nacTtb NPUMEHUMOCTM y3Kas Haxya?
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BbiBOoAbI

1. MicroFramework = 107° x Framewor*kA
2. 0O6nacTb NPUMEHUMOCTH y3Kas Haxya?
3. Pa3Hble BHYTpM - OAUHAKOBbIe CHapYyXXu
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BbiBOoAbI

1. MicroFramework = 107° x Framewor*kA

2. 0O6nacTb NPUMEHUMOCTH y3Kas Haya? |

3. PasHble BHYTpM - OAMHaKOBble CHapyXu
Jlyywiee B3ATO U3 Spring

139



NHTepecHble pecypchbl

Demo Source

[Spring Blog] The Evolution Of Spring Fu

Spring Fu Sample Sources

[dsyer] Spring Init Experiments source

[GraalVM Blog] Understanding Class Initialization in GraalVM Native Image Generation

[GraalVM Blog] Netty Native Image Generation

Micronaut docs

140


https://github.com/gorelikov/micro-beer-hub
http://the-evolution-of-spring-fu
https://github.com/scratches/spring-fu-sample
https://github.com/dsyer/spring-init-experiment
https://medium.com/graalvm/understanding-class-initialization-in-graalvm-native-image-generation-d765b7e4d6ed
https://medium.com/graalvm/instant-netty-startup-using-graalvm-native-image-generation-ed6f14ff7692
https://docs.micronaut.io/latest/guide/index.html

KTo )Xe nowen B 6ap 1 B Kakow

{ "companions": [
"type": "American Pale Ale", "ivan",
"bottles™: 1603, "pavel_ch",
"totalPrice™: 223962, "kolemik",
"place": { "sberkek",

"name": "Relaxed-Beagle", "yegor256",
"averagePrice": 978, "vasya",
"maxTableSize": 33 "NPE",
1, "baruh",
"alexanzer",
"ctap",

"alexander.kochin",
"andrew-q1",
"Vitoss",
"her_s_gory",
"andrewserdyuk",
"barnaulaltayka",
naye
"shurmeleva”,
"mgorelikov",
"tolkv"

] 141
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