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Spring J|Bt Al T2 HE

Spring Webflux £ [ J & L LI?

Kotlin Coroutine2 £ &J)1?

QM Virtual Thread 84 S AI?! 1 Webflux PP & &[=_H OFLE?

ot & Ol 2 Spring MVC + Virtual Thread £ & )t?
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JIZ& Atbt2] Thread

JlZE Xge] MY E= A M OS2 Thread 2t 1:1 2 &
OS Thread= 20D} MISt& 0| D MA G D SX|ot= HIE0| bl &

A 7 X8I0 ML poolS BtE X M T & = (ex. db connection pool)
Tomcat default max thread size : 200

Thread Pool
Thread
ueue

New - 3 j i Thread Thread
Task \ - , it J |Assignment /
Task Finished

Thread

LOGICDIG.COM
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Thread Per Request £ &

- Apache Httpd, Apache Tomcat
- EPHE 112 Thread AIE
- Throughput= =cld ™ ThreadJt & 0tOF

- OSThread 2&& =2 &= 9l 3.

mbio@gdg-devfest-1:~$ uname -a
Linux gdg-devfest-1 6.2.0-1019-gcp #21~22.04.1-Ubuntu SMP Thu Nov 16 18:18:34 UTC 2023 x86_64 x86_64 x86_64 GNU/Linux
mbio@gdg-devfest-1:~$ grep -c processor /proc/cpuinfo
4
mblo@gdg -devfest-1:~$ cat /proc/meminfo | grep MemTotal
- 16365492 kB
mblo@gdg -devfest-1:~$ cat /proc/sys/kernel/threads-max
127790

mbio@gdg-devfest-1:~$ ||

GCP n2d-standard-4 (42 04, 16GB, 10G) &H| 2| thread-max AI0| =

€ > Google Developer Groups



C10K Problem

_1 7= 5t C10K Problem (1999 = Dan Kegel)

Nonblocking I/O, Asynchronous I/O

LAE S M2ldote UE S ENHE ™ Blocking /O M waitlll HREE A2 AR
Ex. H=Al2E> LHOTAIZH

WORK Blocking I1/0 WORK

)

...

€ > Google Developer Groups



ol 2 &H
1. &0 g a0lS

- SR "ML, Jrd I etUE S
- OSThread= S Al 0l core == 2t20t H2|Jts&
- OSThreadE O+ =2|™ 23l context switching H| Z 0t H| W &

2. Event Driven

- RA(=0|YE) K}1/OX | =
- /O Multiplexing | Bt &l =A g E0|HE X2
- Blocking I/OE J|Ct2l= Al2H Q101 & X el
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Event Driven - /0 Multiplexing
HEdE =2 )&
- select(), poll(), kqueue(), epoli()
d2A SHS 202
- libuv (bsdH & kqueue, linuxHl & epoll, SunOS poll ...)
Python - FastAPIl(uvioop)
Javascript - Node.js, nginx
JAVA - NIO, Netty

Redis
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Spring Webflux

Event-Driven, Event loop

Spring 7| gt & Z & 2 3 & C10K Problem 0| # ol 2!

Reactive Programming Il 2 C+ & 2 [t £ = Reactive Streams?2| S &
Reactive Streams : Event Driven S -1 & 6}J| 2|t API

P I

EVENT DRIVEN >
Event Loop Exception . l
/’V : v
- — — >
’ A
o AEE ; s 4

Y. VYUY YYY VY VY

flatMap (O — {_H H—»)
i v v v vy
— _. _.l >
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2IHE|E T2 )Y

In computing, reactive programming is a declarative programming paradigm concerned | Programming paradigms
with data streams and the propagation of change. With this paradigm, it's possible to o K
-> PI|LICIOF: LIOIE AEZH HAMNS S AN S8 & A48 22 I AL

A& g ol e|HEIE ZZ )2 S Ml RxJava, Reactor
Reactor)|Eto] A T2l @ I 2 M E I} Spring Webflux
2| Akka, Vert.x, Quassar ...
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Reactive Programming

OB AEESHHIAMEL A0l s8S &
e > 0"/ =XE" -> SAlE
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https://www.reactivemanifesto.org/ko

Reactive Programming

o
010
og
| H
L_J

cHYIUHE -ATHEAIE

C1 - w =SUM(AL1+B1) D1 - v =SUM(C1+3)
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apiVersion: apps/vl
kind: Deployment
metadata:

: g . name: nginx-deployment
kubectl run nginx —-image=nginx {abels

app: nginx
spec:
selector:
matchLabels:
kubectl edit deployment nginx app: webapp
template:
kubectl set image deployment nginx nginx=nginx:1.25 metadata:

labels:
kubectl delete —f nginx.yaml app: webapp

kubectl create deployment nginx ——image=nginx

kubectl expose deployment nginx ——port=80

spec:
containers:
- name: nginx
image: nginx:1.25
ports:
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Pull -> Push

S A LE U SEUHIINAHHE

CIOIE 2 HE U 2t = O8I E Zel -5 Of 8l

2t M 2 1/0 Multiplexing

Flutter Provider, React conext api

Ot21 0l =2 JtH MQJIEFO[HIE =2t0]l =
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Flutter Provider / React Context API

Person ChangeNotifier { const PersonContext - createContext({
Person({this.name, this.age}); name: ‘',
String name; age: 0,
1”’_ ages increaseAge: () =>
void increaseAge() { ,
this.age++; b

notifyListeners();
const PersonProvider { children }) =

const [name, setName] - useState("mbio");
const [age, setAge] - useState(32);
void main() { const increaseAge = () => setAge(age => age + 1);
runApp(ChangeNotifierProvider(create: (_) Person(name: "mbio", age: 32),child: MyApp(),),); (<PersonContext.Provider value name, age, increaseAge |}>{children}</PersonContext.Provider>);

MyHomePage StatelessWidget { const MyHomePage =
MyHomePage({Key key}) : super(key: key);
@override
Widget build(BuildContext context) {
Scaffold
appBar: AppBar(
title Text('Provider Class'),
), Name: <b>{name}</b>
body: Center( Age: <b>{age}</>
child: Text( < onClick-{increaseAge}>Increase Age</

const { name, age, increaseAge } - useContext(PersonContext);

<11>Provider Class</hi1>

name : ${Provider.of<Person>(context).name;}!
age : ${Provider.of<Person>(context).age}'"'",
)s
D
floatingActionButton: FloatingActionButton(

onPressed: () Provider.of<Persom>(context, listen: false).increaseAge(), (
HE <PersonProvider>

<MyHomePage />
</PersonProvider>

);

function
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What is Webflux Problem

- CI10Koi &, c|HEIE L2 ) ABRIEE 20 E=0 2H?
- ZE A3
- ThreadE S4& 22 ot=Javall LA =LAl &S

|

- Exception Stack Trace, Debugger S0| 82 A& DJ| Bt

- Vi F = Xlot= e AdEE FHot= HE L= Ed0ld

AdEJHAS B L =H0] 2
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rriliseconds (95th percentile)

There is no silver bullet

- reactive streamsJt S &0t Webflux 22 | 2R F I A21AH
otoll = A (kotlin coroutine™ O &t J}XI)

AA! THHIDHHIS )| == 2A XIS &
- Blocking Al 0l J|Ct2| K| ZH AH=E %&EHI JE“I“”HI R XD & & ol OF et
- Framework 222 M =02 HI XLIA 220 &

Load Test #1 Throughput A

(500ms backend service)
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What is
Virtual Thread?
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Virtual ThreadJl 20l 27?

JDK 210l A& S Al= & E(lightweight) A2l =

Project Loom2| Z 1= (thread 2t &2 &2 2] task K| &)
JVMO| = Z&6t= OS ThreadE AIE0HAl &2

Virtual MachineOll Al Xt E L2 A =2 6t

SBHOIHO| MY CEANBE 2 UK HE
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User Thread vs Kernel Thread

User Thread

- Lightweight thread, Green thread, Virtual Thread, Fiber Thread

Kernel Thread

- OS Thread, Platform Thread, Carrier Thread

Jrat MglE= MZ22 g 0] Ot
Golang Goroutine = “A goroutine is a lightweight thread managed by the Go runtime. “

Haskell GHC, Erlang, Elixir ... High Throughput2 & & & &t A Ol 2H M=
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XS] Thread

Green Thread (A=2320H Al 0l & Hl)

- JVM11~13
- Java Threads: Native Thread = M:1

Platform Thread

- JVM 1.3~
- Java Thread: Native Thread = 1:1

Virtual Thread

- JVM 21~
- Java Threads: Native Threads = M:N (M > N)
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Spring Boot 3.2.0 - 2023.11.23 Release

JDK 21Virtual Thread 4! x| &
AE 2
- spring.threads.virtual.enabled=true

Thread.currentThread().toString()

- Spring MVC
Thread[#43,http-nio-8080-exec-1,5,main]

- Spring MVC- Virtual Thread
VirtualThread[#58,tomcat-handler-0]/runnable@ForkJoinPool-1-worker-1

- Spring Webflux
Thread[#68,reactor-http-nio-3,5,main]
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Virtual Thread (Fiber Thread)

-~

Application

JVM

-

~

Thread Pool

(O}
)

Process

Platform Thread

OS Thread

Platform Thread

o

OS Thread

Platform Thread

7

€ > Google Developer Groups

OS Thread

—
)

Process

OS Thread

OS Thread

t_/




Virtual Thread (Fiber Thread)

-~

~\

JVM

Virtual Thread

Virtual Thread

____VirtualThread
Virtual Thread

Virtual Thread

[ Application

J

\_

Virtual Thread

Virtual Thread

Virtual Thread

Virtual Thread
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ForkJoinPool

~

Carrier Thread

(O}
)

Process

Carrier Thread

OS Thread

Carrier Thread

OS Thread

€ > Google Developer Groups

7/

OS Thread

—
)

Process

OS Thread

\

OS Thread

—————




Virtual Thread (Fiber Thread)

JVM

/

Virtual Thread

Virtual Thread

Virtual Thread Runnin

( ForkJoinPool \

\S

Carrier Thread

Carrier Thread

JVM

Virtual Thread

JVM

Virtual Thread

Virtual Thread

Virtual Thread

2

Unmou

=
ForkJoinPool %
==

Carrier Thread

Carrier Thread

\S
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Virtual Thread

2

Virtual Thread Blocking
Carrier Thread

-

ForkJoinPool

Carrier Thread

Carrier Thread

/

JVM

Blocking

Virtual Thread

Virtual Thread

Virtual Thread

2

Mount

=
ForkJoinPool %

Carrier Thread

Carrier Thread
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Carrier Thread

JlZ OS Thread 2} 1:1=2 0 Z & & Platform Thread
Virtual ThreadOll Al = OS2t OH & Tl = MY E 2] 0| E0]| Carrier Thread=Z & &
ForkJoinPool 20| Al = Zt5t= Worker ThreadJt Carrier Thread

- CPUZ(H 20t MA
- Available Processor Ct2
- Like, Webflux
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Platform Thread Count Monitor

swpl

PIDAUSER

588282
588283

538302
598303
598304
598305
598306
598307
598308
598309
598310
598311
598312
598313
598314

mbio
mbio

mbio
sbio
mvio
sbio
sbio
mbio
mbio
sb10
mbio
mbio
bio
bio

PRI_NI_VIRT _RES _ SHR

20
20

© 17216 7796 5504
@ 10652 5656 3584
77524 4214 24904
77524 421M 24904

24904 S

24904

24904

24904 5

24904

Tasks: 43, 132 thr; 1 running
rage: 5.64 2.34 9.93
i 7 days, 5

pring.protiles|

W Period
VM Thread
Reterence Hand

http-nio-a088-e
bttp-nio-808i-e
bt tp-nio-8088-e
fittp-nio-80B0-e

sshd: mbio I
ssha: mby
-bash
watch -n 8.5 ps -0 thcount 596301
sshd: mbio (privl
sshd: mbiogpts/2
s

priv]
ogpts/8

sshd:_faccepted)
/11b/systend/systead-logind
fusr/sbin/cron
Jusr/sbin/chronyd —F 1

L /usr/sbin/chronyd ~F 1
Jusr/Ubexec/packagekitd

|- gmain

gdbu
/apt/gogle-cloud-ops-agent/ | ibexec/google_cloud_ops_agent_dlagnostics ~config /etc/google
g00 oud_op

google_cl

L d_op
/opt/geogle-cloud-ops-agent/|ibexec/google_cloud_ops_agent_wrapper -config path /etc/googl
oud_op

cloud_op
cloud_op
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Every 6.55: ps -0 thcount 598361 gdg-devfest-1: Sat Dec 9 02:

THCNT
39

bioegdg-devfest-testi~$ K6 run —vus 2000 —duration 55 k6-string.isl


https://docs.google.com/file/d/1XJFgY-E5LK7H_1NNR2b_F5RUynJUgmqV/preview

Virtual Thread Count Monitor

Every 0.55: ps -0 thcount 595335 gdg-devfest-1: Sat Dec 9 02:50:23 2023
Tasks: 43, 126 thr; 1 running |

Load average: 9.30 .26 0.14 [ HenT

Uptise: 7 days, 91:22:01 Ex]

PIDAUSER PRI_NI_VIRT _RES
588282 mbio 20 817216 7796
588283 mbio 289 10136
595335 mbio
595336
595337
595338 @

595339

D VP AV ARV ., RN .,

sbioggdg-deviest-testi~$ K6 run —vus 2000 —duration S k6-string.ssl

|- sshd: mbio [priv]
sshd: mbiogpts/e
~bash
|~ watch -n 9.5 ps -0 thcount 595335
sshd: abio (priv]
hd: mblogpts/2
bash

s
s
s
s
s
5
s
s
s
s
s
s
s
s
s
s

htop

/Uib/systend/systesd-logind

Jusr/sbin/cron ~

Jusr/sbin/chronyd ~F 1
Zusr/sbin/chronyd -F 1

20096 /usr/1ibexec/packagekitd

20096 geain
20096

M 59628
59628
59628
59628
59628
59628
59628
59628 4
59626
59628
50176
50176
50176

M 56176
50176 38272
50176 38272
50176 38272
50176 38272

14388

gdbus

P le_cloud_ops_agent_diagnostics -config /etc/google
I~ google_cloud_op
google_cioud_op

/opt/google-cloud-ops-agent /1 1bexec/google_cloud_ops_agent_wrapper —config_path /etc/googl
google_cloud_op
|- google_cloud_op
gooaie_cloud_op
google_cloud_op
google_cloud
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https://docs.google.com/file/d/1j-ivuJ48iiXEzpnc65qGT6QlPeK5ObU5/preview
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s HAE 8&F) E
Grafana Ké

- VUser 3000, Duration 30s, ResponseTime (P90)

Java &/ H B
- Google Cloud, n2d-standard-4 (42 01, 16GB, 7Gbps)
- MaxHeap 4GB
- Tomcat default max thread size : 200
Database &2 & Mt
- Google Cloud SQL - Mysql 8.0.35
- Enterprise- {2 & &
- Connection pool : 150

€ > Google Developer Groups

of
2| asia-northeast3(ME)
DB HZ MySQL 8.0.35
vCPU 4vCPU
0|22 16GB
GoE] FHA| A2 EXIE
AE2|X| 100GB
Faks 274 1P
e s
7t8d
point-in-time recovery
HERI3 2|2 (MB/XE) 1,000/1,000
(2]
ClA3 M2|1Z(MB/X) @ 2i7|: 48.0/240.0
A7|: 48.0/240.0
10PS @ 247|: 3,000/15,000

A47]:3,000/15,000

Cloud SQL QI AEH A



A= HIAE Application & API

A = HIAE Application

JDK8 + Spring Boot 2.7.13 (Jetbrain = AtZ 1t Ot %! JDK8 15)
JDK21 + Spring Boot 3.2.0 + Virtual Thread

JDK21 + Spring Boot 3.2.0 + Platform Thread

JDK21 + Spring Boot 3.2.0 + webflux

d= HIAE API

- H==AE etE
1= blocking API
1= blocking + 11= select

1= Y #2l (slow query)
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API

Spring MVC

@RestController
@RequiredArgsConstructor
@slf4j
public class HelloController {
private final JdbcTemplate jdbcTemplate;
@GetMapping( - ")
public String getThreadName() {
return Thread.currentThread() .toString();

@GetMapping(
public String block() anow.> InterruptedException {
Thread. sleep( millis: 1000) ;
return Thread.currentThread() .toString();

" "y

@GetMapping( )

public String blockingAndQuery() throws InterruptedException {

Thread. sleep( millis: 1000) ;
jdbcTemplate.queryForList( sql: "select now()");
return Thread.currentThread() .toString();

@GetMapping(

public String slowQuery() {
jdbcTemplate.queryForList( sql: "select sleep(1);"
return Thread.currentThread() .toString()

€ > Google Developer Groups

Spring Webflux

@RestController
@RequiredArgsConstructor
@s1f4j
public class HelloController {
private final DatabaseClient databaseClient;
@GetMapping(®©~" ")
public Mono<String> getThreadName() {
return Mono. just(Thread. currentThread() .toString(

@GetMapping(
public Mono<String> block O {

return Mono.delay(Duration.ofSeconds(1)).then(Mono. just(Thread. currentThread()

@GetMapping(
public Mono<String> blocklngAndOuery ) {
return Mono.delay(Duration.ofSeconds(1))
then(databaseClient.sql("select now();")
.map(row -> Thread.currentThread().toString()).first());

@GetMapping( )

public Mono<String> query() {
return databaseClient.sql("select sleep(1);")
map(row => Thread.currentThread() .toString()).first();

toString()));




Cra 2Kt e
l_l' —_ —] |_I'
MVC-VT 3| Xt TPS Response Time
1 10198.4 527 ms
2 11211.9 510 ms
3 10836.8 522 ms
Webflux 3| Xt TPS Response Time
1 11416.2 500 ms
2 11334.3 512.04 ms
3 11291.4 513.28 ms

€ > Google Developer Groups

MVC-PT &| Xt TPS Response Time
1 10906.2 517.17 ms
2 10940.9 512.64 ms
3 11067.2 509.18 ms

JDK8 3| Xt TPS Response Time

1 11220.2 500.46 ms
2 11040.9 515.19 ms
3 11046.7 520 ms




1= blocking

MVC-VT 3| Xt TPS Response Time
1 2855.4 1018 ms
2 2858.5 1003 ms
3 2853.1 1012 ms
Webflux 3| Xt TPS Response Time
1 2863.2 1003 ms
2 2870.8 1002 ms
3 2853.4 1005 ms

€ > Google Developer Groups

MVC-PT &| Xt TPS Response Time
1 197.0 15007 ms
2 197.2 15010 ms
3 197.2 15132 ms
JDK8 3| Xt TPS Response Time
1 198.0 15046 ms
2 197.9 15213 ms
3 197.8 15123 ms




1= blocking + 11 = select

MVC-VT 3| Xt TPS Response Time
1 1987.5 1873 ms
2 2013.5 1701 ms
3 1948.1 1772 ms
Webflux 3| Xt TPS Response Time
1 2851.2 1014 ms
2 2847 1013 ms
3 2887.5 1005 ms

€ > Google Developer Groups

MVC-PT &| Xt TPS Response Time

1 196.2 15153 ms

2 195.9 15013 ms

3 195.2 15211 ms
JDK8 3| Xt TPS Response Time

1 196.8 15144 ms

2 197.6 15034 ms

3 198.68 15135 ms




Slow Query (S & 1=x)

MVC-VT 3| Xt TPS Response Time
1 4 262
2 - -
3 - _
Webflux 3| Xt TPS Response Time
1 147.9 20.03s
2 148.7 20.06 s
3 148.5 20.03s

€ > Google Developer Groups

MVC-PT &| Xt TPS Response Time
1 148.2 20.06 s
2 149.1 20.05s
3 149.0 20.04 s
JDK8 3| Xt TPS Response Time
1 148.2 20.76 s
2 148.8 21.03s
3 148.4 20.25s




VT-Slow Query (S& 1=

= Home » Dashboards.

(5 Ny
W

W =l
Panel Title

com.mbio.Jdk215ervietApplication Starting Jdk21ServietApplication v1.0-SNAPSHOT using J:
com.nbio. Jdk215ervietApplication o s active: “default”
p figurationdelegate
-5.d.r.c.RepositoryConf igurat ionDelegate
0.5.b.w. enbedded. toncat . ToncatWebServer : Tomcat initialized with port 8080 (http)
Starting service [Toncat]
Starting Serviet engine: [Apache Toncat/10.1.16]

0.a.c.c.C. [Toncat] . [localhost] . [/] Initializing Spring embedded WebApplicationContext
w.5.C.ServietWebServerApplicationContext : Root WebApplicationContext: initialization conpleted i
cp-mb>

<

com. zaxxer. hikari. HikariDataSource ~ start

com. zaxxer.hikar.pool.Hikar 1P cp-mbio ~ Added connection com.mysql.cj.jdbc.Connectiol

com. zaxxer. hikar1.HikariDataSource cp-mbio - Start completed.

0.5.b.a. e.web. EndpointL inksResolver Exposing 4 endpoint(s) beneath base path '/actuator’
b.w. enbedded. toncat . ToncatWebServer

om.mbi0, Jdk21ServietApplication

Start time Heap used

0.5.web. serviet.Dispatcherserviet Completed initialization in 1 ms

10 Overview

Micrometer = HIO|H &8 & 2] 832

Response Time Graph

S0

san000

s10000

” Jdbc connection & &

o

20000

150000

sp000

D000

30000

1worar
1woras:
1o

from.
froes
1worso:

€ > Google Developer Groups



Synchronized - Carrier Thread Blocking

Synchronized A& Al Virtual Thread (il &3 Z = Carrier ThreadJt Blocking.
Ol &l B <& pinned

JEP 444: Virtual Threads

There are two scenarios in which a virtual thread cannot be unmounted during
blocking operations because it is pinned to its carrier:

1. When it executes code inside a synchronized block or method, or
2. When it executes a native method or a foreign function.
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Synchronized - Carrier Thread Blockin
=

ct0lE2i2l =0l A virtual thread S = 2ol 2SI HOZ 2L

Replace synchronized with ReentrantLock # refactor:(loom) replace the usages of synchronized with ReentrantLock #2635
¥~ Merged 1 Merged
[ changes from 1commit~ File filter ~ Conversations ~ &~ Changes from all commits ~  File filter +  Conversations ~ 83+
Q_Filter changed files " ) ) ) ) = Q_ Filter changed files v % 75 mmmm pgjdbc/src/main/java/org/postgresql/Driver.java [0
i, v 1777 7. . 5"C/'“al"/co'e'1?‘_9}(_]?"-3-/?‘0"“‘/-’"‘)/‘5?}/5J/AbSUaCtoue"Yl]ava & B e, :Z :: private @ullable Properties defaultProperties;
v BB src/main 129 133 throw cause; & forbidden-apis.txt o] 84 - private Synchronized Properties getDefaultProperties() throws IOException {
- 130 134 } & 85 = if (defaultProperties != null) {
v ms core-apifjava/com/mysql/cj 156 T = pgjdbe/src 86 5 return defaultPropertiss;
ina
* g g : v 8 mainfjava/org/postgresql 87 = }
¥ Query.java = 136 + this.cancelTimeoutMutex.unlock(); 86 + private final Resourcelock lock = new ResourceLock();
131 137 b J ¥ Driver.java (o] 88 87
W Session.java = 132 138 ) o e 89 - // Make sure we load properties with the maximum possible privileges.
9% - oty d
v m core-implfjavajcom/mysal/cj 133 139 ¥ QueryExecutorBasejava [ 91 - defaultProperties =
134 140 pub[l[ void resetCancelledState() { i 92 - doPrivileged(new PrivilegedExceptionAction<Properties>() {
¥ AbstractQuery.java & 135 - synchronized (this.cancelTimeoutMutex) { 22 2 pubilicihimpertiss rn(/@lamek dxceptiontl
= ; 5 94 = return loadDefaultProperties();
141 4+ this.cancelTimeoutMutex. lock(); ¥ CopyOperationimpljava [
i e J ’ 95 - }
¥ CancelQueryTaskimpl.java 0] o B ey © ® QueryErecutormpliava [ bt 7 "
W CoreSession.java = 136 143 this.cancelStatus = CancelStatus.NOT_CANCELED; v mds :Z = :“"t‘P'1"“*‘-’““:;“““““':‘)’“ el {
= xception ex = e.getException();
 Natiiasessior @ 144+ } finally { ® PGPoolingDataSourcejava [ 9 B if (einstancaal T0miception) |
& NativeSession.java 145 4+ this.cancelTimeoutMutex.unlock(); 100 - throw (IOException) ex;
© m hactrhancar
W ServerPreparedQuery.java = 137 146 }
138 147 }

Mysql - mysqgl-connector-j Postgres - pgjdbcd
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Conclusion



Qoll 6t ot = A

Continuation &
Structured Concurrency & & CHE 0HD|

Spring MVCZ2| Thread Per Request 22 =<
PH RLEE 1HQl task(virtual thread)2 X 2| otH Al 2245t = blocking= JICtel=d S

300ms API= 381 S =06tH? -> & H 35/ 900ms
APIE SASZE0HM Xelot] 4 2™? 61E Ol 2 CompletableFuture

J|Z 2] Platform Thread 22! 0| CHMI &l =23 X
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