Spring Coroutine in action
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1. Coroutine

— Structured Concurrency
— CoroutineScope, CoroutineContext, CoroutineBuilder

— CPS (Continuation Pasing Style)
- suspend

2. Spring Coroutine



coroutine is for async ?









CoroutineScope



Structured Concurrency

- Coroutines follow a principle of structured co means that new coroutines can only be launched

in a specific CoroutineScope which delimi outine. The above example shows

that runBlocking establishes the corres y the previous example waits

until World! is printed after a second’s

- In a real application, you will be launch red concurrency ensures that they are not

lost and do not leak. An outer scope can ildren coroutines complete. Structured

concurrency also ensures that any errors i rly reported and are never lost.



goto



INPUT INVENTORY FILE-A PRICE FILE-B;

OUTPUT PRICED-INV FILE-C UNPRICED-INV FILE-D;
HSP D.

COMPARE PRODUCT-NO(A) WITH PRODUCT-NO(B);

IF GREATER GO TO OPERATION 10;

IF EQUAL GO TO OPERATION 5;

OTHERWISE GO TO OPERATION 2.

TRANSFER A TO D.

WRITE-ITEM D.

JUMP TO OPERATION 8.

TRANSFER A TO C.

MOVE UNIT-PRICE(B) TO UNIT-PRICE(C).
WRITE-ITEM C.

READ-ITEM A; IF END OF DATA GO TO OPERATION 14.
JUMP TO OPERATION 1.

READ-ITEM B; IF END OF DATA GO TO OPERATION 12.
JUMP TO OPERATION 1.

SET OPERATION 9 TO GO TO OPERATION 2.

JUMP TO OPERATION 2.

TEST PRODUCT-NO(B) AGAINST 777777777777,

IF EQUAL GO TO OPERATION 16;

OTHERWISE GO TO OPERATION 15.

REWIND B.

CLOSE-OUT FILES C, D.

STOP. (END)

https://vorpus.org/blog/notes-on-structured-concurrency-or-go-statement-considered-harmful/



(0) INPUT INVENTORY FILE-A PRICE FILE-B;
OUTPUT PRICED-INV FILE-C UNPRICED-INV FILE-D;
HSP D.

{1) COMPARE PRODUCT-NO(A) WITH PRODUCT-NO(B);
IF GREATER GO TO OPERATION 10;
|IF EQUAL GO.TO QORERATION B

« OTHERWISE GO TO OPERATION 2
{2\ TRANSFER A TO D.

‘ (3) WRITESREM D"
EH<ENP $Q OPERATLONS,

GLIRARSRERTT O O

(@rMOVE ST (B) TONUNIT-PRICE(C).

7) WRITE-ITEM C.

(8) READ-ITEM A; IF END OFNIAIANO TO OPERATION 14.

(9) JUMP TO OPERATION 1. = »

(10) READ-ITEM B; IF END OF DATA'§O TO "DERATION R ~3
«(II)JUMP TO OPERATION 1. -

(12) SET OPERATION-3-TTGO TO OPERATION 2

=1 ¢r37JUMP TO OPERATION 2.
(14) TEST PRODUCT-NO(B) AGAINST 2ZZ7Z7777777;
IF EQUAL GO TO OPERATION 16;
e @TRLERMUSE GO TO OPFRATION 15.
v (15) REWIND B.

e (16) CLOSE-OUT FILES C.D.

\I/} STOP: L u;

https://vorpus.org/blog/notes-on-structured-concurrency-or-go-statement-considered-harmful/



goto statement considered harmful

—goto®} #2 unstructured programming= X[ 23S O0FSHCE. Unstructured programming2 &
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Structured Programming
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Structured Programming
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Async is structured programming?

fun main() { erintln('start™
println("start") l
Thread {
println("new thread start") Threod £...E.startQ
}.start()
println("end") l

h println("end“)



Async is not structured programming

M AHES H0| 22 &l SEC2 HH7IEE2 SEQ M7t =12 UX[ LS
KA ABE0 A Edst 02l 22 AdES SE0M &olet 4~ QIS
fun main() { pr?ntln("star’t")
println("start")
Thread { l/
println("new thread start") Theead §..2.stoartQ

}.start()
println("end") 1/ i

} pﬁn‘tln("e_v\d")






Structured Concurrency



Structured Concurrency

Zt A EQ Adll S MGGt ED AYEQ SECE SO0IAE EZ

pﬁn‘tln("s i l/
LrstartQ Threod §..tstact)  Theead L.dstart)  Thread £...2.stactQ
pﬁntln("e,nd") \ﬁ/

Async Structured Concurrency



Structured Concurrency

StLES| block2 = ZMAH U= HE = 1

blockOl| A 24t 0| 2l= 22 A= EE|sle S8 WOl U AEE 7ts
\l/ fun main() = runBlocking { // this: CoroutineScope
a ) ﬁaunch { \
delay( timeMillis: 1000L)
Threod §.tstart)  Theead f.tstartQ)  Thread £.t.startQ println("World!")

\\L/ }
k j : er‘intln(”Hello") J




Structured Concurrency

StLEC| ScopeiA XAl ZFEIC| 0|7} HHSIE 2t e 22 AREIO = 0 2|7t MItE

Thread §..r.startQ) Thread £..E.startQ
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Structured Concurrency
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CoroutineScope




CoroutineContext

o ZAO R HOIM T



CoroutineContext




CoroutineContext

ol

1.CoroutineName : £EI9| 0]

2. CoroutineDispatcher : AR EI0] &l f etFE A=

(Dispatchers.l0, Dispatchers.Default --- )
3.Job: IZREIS AEEFSI| fIst A2 2 HEE 7IXH HEfZ HE}

4. CoroutineExceptionHandler : 22 El 0| Q| &M Al 0| 2| X 2|



CoroutineBuilder - launch, async

launch : X A =S XIEHSHA 20 M ZREIS HISI|ZE &

async : launch@t S L&A M LREIS HIS7| 2 &3H5HH A3 = 20t (Deferred) & ME 22

fun main() = runBlocking {

fun main() = runBlocking { val a = async { findA() }.await()
launch { println("launch 1") } val b = async { findB() }.await()
launch { println("launch 2") } val ¢ = async { findC() }

delay( timeMillis: 1000)
} println(a + b + c.await())



eBuilder - runBlocking

=

Corouti

M ZZEIS Mo 22 = M7EX S/ AHEE XSS Scope

@Throws (InterruptedException: :class)
public actual fun <T> runBlocking(context: CoroutineContext, block: suspend CoroutineScope.() -> T): T {
contract {
callsInPlace(block, InvocationKind.EXACTLY_ONCE)
}
val currentThread = Thread.currentThread()
val contextInterceptor = context[ContinuationInterceptor]
val eventLoop: EventLoop?
val newContext: CoroutineContext
if (contextInterceptor == null) {
// create or use private event loop if no dispatcher is specified



CoroutineBuilder - runBlocking

runBlocking LHE 2| £X0| H|S 7|2 2& 0|20 M= main2 runBlocking?| 2= =t

AHOo| S = UH77HX| CH7|

fun main() {

println("start") // main

runBlocking(Dispatchers.I0) {
launch { println("launch 1") } // DefaultDispatcher-worker-1
launch { println("launch 2") } // DefaultDispatcher-worker-2
delay( timeMillis: 1000)

}

println("end") // main

Run

[€ ApplicationKt

@0 ©® 2@ :

G @ & 4l

/Users/jinyoung/.sdkman/candidates/java/17.0.10-tem/bin/java ...



CoroutineScope




Multithread programming

> fun main()

fun aQ

thread 1

thread 2




Multithread programming

thread 1

—*ﬁ fun mainQ)
> fun a()

( thread 2 J




Multithread programming

thread 1

fun main()
f fun aQ)
[ } thread 2




Multithread programming
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thread 1

fun mainQ)

thread 2




Coroutine

thread 22| &8l A|ZF SOt 7|Ch2|= Z0] Of

A0
A X = L8 X|HIM 28 =2 2E5H0 M2

3
l_> fun a0

thread 2

ook

thread 1

fun mainQ)

thread 1
suspend

QE > fun mainQ)
‘PUV\ 0\()

thread 2




suspend

7 0ll StCt, S XIStk



Suspend W|A| - delay

Thread.sleepX & thread 22| &84 A|Zt 59t J|CI2|= Z0]| Of
UA| "X & TS X|HUHM AHEE S50 KHA

> fun main() = runBlocking {
p[‘intln(”sta r“t”) Run [€ Application2Kt x
launch { GO0 ® 9@ :

/Users/jinyoung/.sdkman/candidates/java/17.0.10-tem/bin/java ...

AN delay( timeMillis: 1000)
printin("launch end")

}
println("end")

& @ & 4l
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Continuation
7| 9|5+ OlE{m 0] A

=M dHE H35H7| §8!
E (resumeWith)

A SHEO=HA
418l 2174 (CoroutineContext) 2 &l Al SSE KA
Interface representing a continuation after a suspension point that returns a value of type 'T

L "1.3")

@SinceKotlin( version
public interface Continuation<in T> {
The context of the coroutine that corresponds to this continuation

public val context: CoroutineContext

Resumes the execution of the corresponding coroutine passing a successful or failed ' result as

the return value of the last suspension point

public fun resumeWith(result: Result<T>)



Continuation

function0i] suspend keywordS 2™ kotlinZ It & A| ContinuationS Li2}0|EH=E S & UAH H

suspend fun hello() {
println("hello")

@Nullable

public static final Object hello(@NotNull Continuation<? super Unit> $completion) {

System.out.println((0Object) "hello");
return Unit.INSTANCE;

rio



CPS(Continuation Passing Style)



Continuation Passing Style

- Ct23| suspend keywordE AFE2SICHD B E function0] LAISEHE| = Z42 OfL|
Ct.

- YAl SH AEHE H3HSH= COROUTINE SUSUPENDED% dhebst o~ U0{0F A
STH0| 7S SHEL. Ol YAl SE0| 7Hs8 X| =S Suspension Pointz} 5t1, 35
20| A= State Machine@ 2 0| X|IFE2 ﬂ+a|on:+



Continuation Passing Style

UAl ZEH A QI suspension pointE E8f 2O

fun main() = runBlocking {
delay( timeMillis: 1000)



Continuation Passing Style - compile

fun hello() {
Jelay( timeMillis: 1000L)
&

delay( timeMillis: 2000L)
}



Continuation Passing Style - compile

1. suspend keyword& £ 0| ™ I}2t0|E{ 0| ContinuationS 2 &L

111y

suspend fun hello() {

|
(N delay( timeMillis: 1000L)
n delay( timeMillis: 2000L) public Object hello(Continuation continuation) {
. |
}

kotlin to java



Continuation Passing Style - compile

2. Continuation 7|3}

suspend fun hello() {

|
(N delay( timeMillis: 1000L)
- delay( timeMillis: 2000L)

kotlin

public Object hello(Continuation continuation) { 1 usage
Continuation currentContinuation;
if (continuation.equals("ol0| Continuationg Z7|stst Z2")) {
currentContinuation = continvation;
} else {
currentContinuation = new ContinuationImpl(continuation) {
Object result; 1 usage
int label; no usages

protected Object invokeSuspend(@NotNull Object result) {

this.result = result;
return hello( continuation: this);

to java



Continuation Passing Style - compile

2. Continuation 7|3} - ® =&2| A< ContinuationS MZE MM

invokeSuspend= resumeWithH|A] AIE
public Object hello(Continuation continuation) { 1 usage
Continuation currentContinuation;
if (continuation.equals("ol0| Continuationg Z7|stst Z2")) {
currentContinuation = continuation;

suspend fun hello() { } else {
—
-S-) de']_ay( timeMillis: 100[:“_) currentContinuation = new ContinuationImpl(continuation) {
. . Object result; 1 usage
-S" delay( timeMillis: 2000[') int label; no usages

protected Object invokeSuspend(@NotNull Object result) {

. this.result = result;
kotlin .
return hello( continuation: this);

to java



Continuation Passing Style - compile
3. switchZ2 & suspension pointO}Ct case 7}

switch (currentContinuation.label) {
case 0:
throwOnFailure(currentContinuation.result);

currentContinuvation.label = 1;
Object caseResult® = DelayKt.delay( value: 1000L, continuation);

Suspend .Fun he'L'Lo() { if (caseResult® == "COROUTINE_SUSPENDED") {

return "COROUTINE_SUSPENDED";

- delax( timeMillis: 1000L) e
.S.’ dela tlmEMlllls 2000'_ throwOnFailure(currentContinuation.result);
M \ currentContinuation.label = 2;

Object caseResultl = DelayKt.delay( value: 2000L, continuation);
if (caseResultl == "COROUTINE_SUSPENDED") {
return "COROUTINE_SUSPENDED";
kotlin }
return Unit.INSTANCE;
case 2:

throwOnFailure(currentContinuation.result);
return Unit.INSTANCE;
+

throw new IllegalStateException("C{04 resumeZ =+ ¢lS");

to java



Continuation Passing Style - compile

4. switch= suspension point?! labelZ2 S5 A& EIC}

switch (currentContinuation.label) {

dasSe U.
throwOnFailure(currentContinuation.result);
currentContinvation.label = 1;
Object caseResult® = DelayKt.delay( value: 1000L, continuation);
if (caseResult® == "COROUTINE_SUSPENDED") {
return "COROUTINE_SUSPENDED";



Continuation Passing Style - compile

5. &% M Coroutine?| &I 6{EE EQI5tLL,

switch (currentContinuation.label) {
Ca SRl

throwOnFailure(currentContinuation.result);

Object caseResult® = DelayKt.delay( value: 1000L, continuation);
if (caseResult® == "COROUTINE_SUSPENDED") {
return "COROUTINE_SUSPENDED";




Continuation Passing Style - compile
117+ HEAH

2Sligt label2 HX S2ICEH
02l == Ml Al Fat 27 2dsh o~ UL

o

6. labelZt= CI= 2
HX S2|X| &¢od

switch (currentContinuation.label) {

case 0:
'
continuation);

if (caseResult® == "COROUTINE_SUSPENDED") {
"COROUTINE_SUSPENDED";

return



Continuation Passing Style - compile

7. suspend function &34 StHC}.
suspend function2 =l = EtRdt ZA| 10| 2t suspend0| CHet Z1HE Hiatstrt,

switch (currentContinuation.label) {
case 0:

throwOnFailure(currentContinuation.result);

return "COROUTINE_SUSPENDED";



Continuation Passing Style - compile
2 0|2 {2 2|Hstct,

UA| HX

8. suspend function &1&10] LAIS T A|T
=

(2t X &4 (hello) 7t
switch (currentContinuation.label) {

case 0:
throwOnFailure(currentContinuation.result);
value: 1000L

currentContinvation.label = 1;
DelayKt.dela

Object caseResult0
if (caseResult® == "COROUTINE_SUSPENDED") {

return "COROUTINE_SUSPENDED";




Continuation Passing Style - compile

9. Ttk COROUTINE_SUSPENDED?Z} OtL|2}H =2 =2 label 22 2 HFE L} suspension point
(o}

Ol case 12 EH0{ZIC}.

switch (currentContinuation.label) {
case 0:
throwOnFailure(currentContinuation.result);
currentContinuation.label = 1;
Object caseResult® = DelayKt.delay( value: 1000L, continuation);
i 1t0 == "COROUTINE_SU s

case 1:

throwOnFailure(currentContinuvation.result);




Continuation Passing Style - compile

10. case 1= S st St suspend function2 2 Xl &4~ (hello) 2] =& 2| OFX|2H0|7] LHZ 0 et
LA AKX E|X| Z=CHH 2 HE Unit.INSTANCER void X 2| = StLC}.

case 1:
throwOnFailure(currentContinuation.result);
currentContinvation.label = 2;
Object caseResultl = DelayKt.delay( value: 2000L, continuation);
if (caseResultl == "COROUTINE_SUSPENDED") {
return "COROUTINE_SUSPENDED";
}

return Unit.INSTANCE;



Continuation Passing Style - compile

11. case10| M LAISTEA}CHH CHA| resume = U= I E Isi M case20llAM = suspensionstX| &4

(=)
—

LIS
0O —

XMElEE

case 2:
throwOnFailure(currentContinuation.result);
return Unit.INSTANCE;



Continuation Passing Style - compile

12. switch=20| A label& E3ll 2 £ &0l AdlisS

o2 HH0| EUCHH switch=

o
YT
=
e
1>
go [

switch (currentContinuation.label) {...}
throw new IllegalStateException("Cl0|& resumeE =+ 8I8");



Continuation Passing Style

-suspend € 0| A| &E|™ kotlin{i M HOIY IFHAHIM X2 2 YA| SHO| 7}S35HE = state
machine 71 M| 2 Z I SHCE.

—-suspend & EQICtD B5= LAISEO| 7HS38H A= Z 0] Ot suspension point= QIst HA|S

THEl ER|AH7E UAHOF ZAISTO| 7SS EICE.

- suspend = XA 2 CoroutineO| OtL|C}. cpsE E£35H Coroutine0| LAl ZSEHS HEES £
U= oM 2 AOLsHE «0|Ct.



why coroutine

— Structured ConcurrencyE A &0 A M|S35H7| MZ 0l Coroutine0| =& &l X| ¢t11 HH
X O] EA'A‘I ]IE_I EH° Il-é;lél- _/I\_ %“:l-

- o =]

- N XH= ZHESHA suspend keyword 2F AF235H0 = AL A ™0l CPS(Continuation
Passing Style) 2 H38tCt 0|2 QI3 7|=2| HE| A ELEC 2 HRSt AYE MY EL
blocking0| 210 Hs50| o £0}XICE.



spring coroutine



spring coroutine

fun getArticleById(id: Long): ArticleResponse {
val article = articleQueryService.findById(id)
val comments = commentQueryService.findByArticleId(id)

return ArticleResponse.of(article, comments)

\ 4

fun getArticleById(id: Long): ArticleResponse = runBlocking {
val article = async { articleQueryService.findById(id) }
val comments = async { commentQueryService.findByArticleId(id) }

return@runBlocking ArticleResponse.of(article.await(), comments.await())









spring coroutine




spring coroutine




spring coroutine

withContext= 22| CoroutineContextHlA 2 st Context EE S HMNH AFE2E £~ AUS

SHX| 2t withContextE S&8t &9l ScopeE LA™ X[ A&

@Transactional(readOnly = true)
suspend fun findById(id: Long): Article = withContext(Dispatchers.I0) {

articleRepository.findById(id).orElseThrow()



spring coroutine

article async CoroutineScope= withContextZ QI LA| HX|

fun getArticleById(id: Long): ArticleResponse = runBlocking {
log.info("request")
val article = async {
log.info("articleQueryService")

articleQueryService.findById(id) // suspend scope
// 8 scopel| findById7} &t=& wWntx| YAl FX|ECH.

val comments = async {
log.info("commentQueryService")
commentQueryService.findByArticleId(id)



spring coroutine




spring coroutine - MDCContext

CoroutineScopedtCt A3 E|= worker 28| =7} 2t MDC HEII SREIX| 22 =

fun getArticleById(id: Long): ArticleResponse = runBlocking(Dispatchers.I0) {

MDC.put( key: "key", val: "mdc")

null

#ById(id)

null

: e FrInasyArticleId(id)
}
; iclaRasponse.of (article.await(),

return@runBgsa 2o An
log.info(MDC.get("key")) }[]l]ll

comments.await())

.also 1



spring coroutine - MDCContext

MDCContext

class MDCContext(
val contextMap: MDCContextMap = MDC.getCopyOfContextMap()
) : AbstractCoroutineContextElement, ThreadContextElement<MDCContextMap> (source)
MDC context element for CoroutineContext.

Example:

MDC.put("kotlin", "rocks") // Put a value into the MDC context

launch(MDCContext()) {
logger.info { "..." } // The MDC context contains the mapping here

Note that you cannot update MDC context from inside the coroutine simply using MDC.put. These updates are going to be lost on the
next suspension and reinstalled to the MDC context that was captured or explicitly specified in contextMap when this object was
created on the next resumption.



spring coroutine - MDCContext

MDCContext M- Al MDC HH S5 EAHA H&

public class MDCContext(

The value of MDC context map.

@Suppress( ...names: "MemberVisibilityCanBePrivate")
public val contextMap: MDCContextMap = MDC.getCopyOfContextMap()
. _ _ _________________________ _____ ____ ______ _ __ __________ |

) : ThreadContextElement<MDCContextMap>, AbstractCoroutineContextElement(Key) {



spring coroutine - MDCContext

MDCContext M- Al MDC HH S5 EAHA H&

fun getArticleById(id: Long): ArticleResponse = runBlocking( context: Dispatchers.IO + MDCContext()) {

MDC.pU‘t( key: "key", val: "de") I
5yId(id)

ByArticleId(id)

of (article.await(), comments.await())

log.info(MDC.get("key")) H}

return@runBlg

.also




spring coroutine - MDCContext

1. MDC MZ A|E S MDCContext MM M| = HE H=E

fun getArticleById(id: Long): ArticleResponse {
MDC.put( key: "key", val: "mdc")
return runBlocking( context: Dispatchers.I0 + MDCContext()) {



—_

spring coroutine - MDCContext
$IX10l MDCContextE 45 MEsHM £

2. Zt Coroutine= &gt ot st

async (MDCContext()) {

val article
log.info(MDC.get("key"))

articleQueryService.findById(id)

}
= async(MDCContext()) {

val comments
log.info(MDC.get("key"))
commentQueryService.findByArticleId(id)

}
return@runBlocking withContext(MDCContext()) {
i , comments.await())

ArticleResponse.of(article.await()
also { log.info(MDC.get("key")) }



spring coroutine - runBlocking

Calling runBlocking from a suspend function is redundant.

runBlocking

concurrent

expect fun <T> runBlocking(
context: CoroutineContext = EmptyCoroutineContext,
block: suspend CoroutineScope.() — T
): T (source)

Runs a new coroutine and blocks the current thread until its completion.
It is designed to bridge regular blocking code to libraries that are written in suspending style, to be used in main functions and in tests.

Calling runBlocking from a suspend function is redundant. For example, the following code is incorrect:
- |

suspend fun loadConfiguration() {
// DO NOT DO THIS:
val data = runBlocking { // < redundant and blocks the thread, do not do that
fetchConfigurationData() // suspending function

Here, instead of releasing the thread on which loadConfiguration runs if fetchConfigurationData suspends, it will block,
potentially leading to thread starvation issues.



spring coroutine - runBlocking

fun main() { fun main() {
val dispatchers = Executors.newFixedThreadPool( nThreads: 1) val dispatchers = Executors.newFixedThreadPool( nThreads: 1)
.asCoroutineDispatcher() .asCoroutineDispatcher()
runBlocking(dispatchers) { runBlocking(dispatchers) {
runBlocking(dispatchers) { runBlocking {
println(1) printiln(1)
} }
} i
dispatchers.close() dispatchers.close()
} s

dead lock success



spring coroutine - runBlocking

runBlockingW| Al CoroutineContextE F715HX| 2= A2 HEXM2 2 eventLoop/t &4t

if (contextInterceptor == null) {
// create or use private event loop if no dispatcher is specified
eventLoop = ThreadLocalEventLoop.eventLoop
newContext = GlobalScope.newCoroutineContext( context: context + eventLoop)
} else {
// See if context's interceptor is an event loop that we shall use (to support TestContext)
// or take an existing thread-local event loop if present to avoid blocking it (but don't create one)
eventLoop = (contextInterceptor as? EventLoop)?.takeIf { it.shouldBeProcessedFromContext() }
?: ThreadLocalEventLoop.currentOrNull()
newContext = GlobalScope.newCoroutineContext(context)



spring coroutine - runBlocking

runBlockingW| Al CoroutineContextE F715HX| 2= A2 HEXM2 2 eventLoop/t &4t

fun main() {

val dispatchers = Executors.newFixedThreadPool( nThreads: 1)
.asCoroutineDispatcher()

runBlocking(dispatchers) {
printin("$coroutineContext")
runBlocking {

printin("$coroutineContext")

}

}

dispatchers.close()

[CoroutineId(1), "coroutine#1":BlockingCoroutine{Active}@7183ba32, java.util.concurrent
.ThreadPoolExecutor@22226935[Running, pool size = 1, active threads = 1, queued tasks = 0, completed tasks = 0]]

[CoroutineId(2), "coroutine#2":BlockingCoroutine{Active}@32bb56dd, BlockingEventLoop@627ac08d]



spring coroutine - runBlocking

runBlocking

concurrent

expect fun <T> runBlocking(
context: CoroutineContext = EmptyCoroutineContext,
block: suspend CoroutineScope.() — T
): T (source)

Runs a new coroutine and blocks the current thread until its completion.

It is designed to bridge regular blocking code to libraries that are written in suspending style, to be used in main functions and in tests.

Calling runBlocking from a suspend function is redundant. For example, the following code is incorrect:

suspend fun loadConfiguration() {
// DO NOT DO THIS:
val data = runBlocking { // « redundant and blocks the thread, do not do that
fetchConfigurationData() // suspending function

Here, instead of releasing the thread on which loadConfiguration runsif fetchConfigurationData suspends, it will block,

potentially leading to thread starvation issues.



spring coroutine - unstructured concurrency
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fun getArticleById(id: Long): ArticleResponse = runBlocking(Dispatchers.I0) {
val article = async() {...}
val comments = async() {...}
return@runBlocking ArticleResponse.of(article.await(), comments.await())
log.info("logging")
P

private fun coroutineExceptionHandler() = CoroutineExceptionHandler { _, exception ->
log.warn("exception")




spring coroutine — meltdown

Z} Blocking 2t 0| Dispatchers.l02] worker A2|EE /st US

fun getArticleById(id: Long): ArticleResponse = runBlocking(Dispatchers.I0) {
val article = async {
log.info("articleQueryService")
articleRepository.findById(id).orElseThrow()
} I ———————————————————————————————————
val comments = async {
log.info("findByArticleId")

commentRepository.findAl11ByArticleId(id)

} L |

return@runBlocking ArticleResponse.of(article.await(), comments.await())



spring coroutine - CoroutineCrudRepository

@org.springframework.data.repository.NoRepositoryBean public interface CoroutineCrudRepository<T, ID> : org.springfram

public abstract suspend fun count(): kotlin.Long

public

public

public

public

public

public

public

abstract

abstract

abstract

abstract

abstract

abstract

abstract

suspend

suspend

suspend

suspend

suspend

suspend

suspend

fun

fun

fun

fun

fun

fun

fun

delete(entity: T): kotlin.Unit

deleteAll(): kotlin.Unit

deleteAll(entities: kotlin.collections.Iterable<T>): kotlin.Unit

<S : T> deleteAll(entityStream: kotlinx.coroutines.flow.Flow<S>): kotlin.Unit

deleteAl1ById(ids: kotlin.collections.Iterable<ID>): kotlin.Unit

deleteById(id: ID): kotlin.Unit

existsById(id: ID): kotlin.Boolean






