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- FEIEEEABEAEYRE HARIR « BEERERERIIELE
- BEKRE Java « JVM 4£REHR

- ATEEAEHLIRES Javal - Reactive Programming



EEREER, HMEEET Vert.x

Composite scores

JSON serialization

Data updates

20-updates (bar)

Rk Framework
1 M vertx-web-postgres

revenj
vertx-postgres
undertow-postgresql
Jawn
dropwizard-postgres
jooby

revenj-jvm
minijax

nodejs

koa-postgres
fasthttp
hapi-postares

T gin
ringojs
nodejs-mysql
go

Data table

Test types

Single query Multiple queries Cached queries Plaintext

Latency Framework overhead

Responses per second at 20 updates per request, Dell servers at ServerCentral (60 tests)

Performance (higher is better)
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Errors
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Vert.x & jvm kB4 Node.js EREEE

spring boot vert.x
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https://qithub.com/b2etw/reactive-coroutine-performance-test
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https://github.com/b2etw/reactive-coroutine-performance-test

BR1E/FERE...

Vert.x 'E A TEEX#EE callback style 9%

public void start() {
vertx.createHttpServer()
.requestHandler (handler)
.1listen(8080, ar -> {
if (ar.succeeded()) {
logger.info("HTTP server started")
} else {
logger.warn("fail", ar.cause())

¥
})s



EEHREAGRR, B Java FRIFEEEK

=z 28 15K

£ ChatGPT4 ZEhE M demo:

'ﬁ) You
iE = RS vertx BIEEIZZ0NS - EE —1E api inEs » #EIBAE ¢

1. [EIU3&E IR api im2h » BX4S userld
2. FH userld &) A i E il E » HY1F favList
3. 1% favList [B][E4S api caller




void t() {
/er server = vertx. ();
client ; te(vertx);

router = : (vertx);

router.get("/api/favorites"). (routingContext —> {
// Step 1: Call remote API to get userld
client. g ("http://example.com/api/userld"). (ar — {
if (ar. d()) {

userIld = ar. (). y ();

// Step 2: Use userld to query local database for favList
) (userlId). (dbResponse — {
if (dbResponse. ()) {
favList = dbResponse. )5

// Step 3: Respond to API caller with favlList
routingContext. ()

("content-type", "application/json")
(favList);

} else {
routingContext. (dbResponse. ());
}
});

} else {
routingContext. (ar.
}

});
});

Server. (router).




¥ CompletableFuture 3z

You

change to completablefuture and use reactive chaining style




v01d start() {
i server = vertx.;‘v;‘,* Server();
client = WebClient.cre (vertx)

router = Router.router(vertx):

router.get("/api/favorites'").handler(routingContext —> {
' [d(client)
( ose( 1 sgetlh rites sbase)
pt(favList -> sendResponse(routingContext, favList))
(error —> handleException(routingContext, error));

Bh

server. requestH er(router).listen(8080);

uture<sSt > getUserId(WebClient cllent) {
Completablef re<String> future = new CompletableFuture<>();
client.ge ( http //example.com/api/userId" ) end(ar —> {
if (ar . led()) {
future. omplete(ar.result().
} else {
future.
}

})e

return future;




¥2 RxJava i :

now change to rxjava




void start() {
ttpSe server = vertx.cre

er();

client = Web ent.create(vertx);

router = iter.router(vertx);

router.get("/api/favorites").handler(routingContext —> {
// Step 1: Call remote API to get userld
jet d(client)
1t ( ‘o avorite Database)
. e
favList —> sendResponse(routingContext, favlList),
error —> handleEx tion(routingContext, error)
i
¥);

server. requestHandler(router).listen(8080);

ingle< g> getUserId(WebClient client) {
return Single.create(emitter —
client. Abs ("http://example.com/api/userld"). (ar - {
if (ar.succeeded()) {
emitter.onSuccs
} else {

emitter. rror(ar.cause());
}

(ar.result().bodyAsString());




Java Reactive Programming & &

* reactive chaining EETEFEIEAE
o EFIEHA code EXEM, 22 E subscribe T EE)
o chaining operator BEIDHR

« 7£ lamda expression FIESE T, SEBRXLT...
o FMLDEEREHEEER

« JVM HEERLIR BRREMR async, await ATLLAE ?



https://reactivex.io/documentation/single.html

kotlin co;@utine
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2B Ak kotlin coroutine

Vert.x TR B84 ( coroutine &;2IF X release 1) B
kT coroutine support B plugin

You

now use kotlin and coroutine to rewrite the code




: de suspend fun start() {
val server = vertx.createHttpServer()
val client = WebClient.create(vertx)

val router = Router.router(vertx)
router.get("/api/favorites").coroutineHandler { ctx —
try {
val userId = getUserId(client, ctx)
val favList = getFavoritesFromDatabase(userId)
sendResponse(ctx, favList)
} catch (e: Exception) {
handleException(ctx, e)
}
}

server. requestHandler(router).listen(8080)

vate su 1d fun getUserId(client: WebClient, ctx: RoutingContext): String {
val response = client.getAbs("http://example.com/api/userId").sendAwait()
return response.bodyAsString()




B2ARRXE !

- EHFT!

- FHAZEFE—KH chaining operator R RHE S

« SEFTE reactive TEMIERM !
- J=A[LL try catch!



More idiomatic!

fun start() {
val server = vertx.createHttpServer()
val client = WebClient.create(vertx)

val router = Router.router(vertx)
router.get("/api/favorites").coroutineHandler { ctx —>
try {
getUserId(client, ctx)
.let { getFavoritesFromDatabase(it) }

.let { sendResponse(ctx, it) }
} catch (e: Exception) {
handleException(ctx, e)
¥

}

server. requestHandler(router).listen(8080)

| fun getUserId(client: WebClient, ctx: RoutingContext): String = client
.getAbs("http://example.com/api/userId")

.sendAwait ()

.bodyAsString()




3 OK! SoRkihg~ !

- HEITERBTE2ER, FMFEIE production E{ERA Vert.x
- 2019 &, M B E—E Vert.x-kotlin-coroutine £ production
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B AM1RES, FrLLE Vert.x
BAMEEE Vert.x RIS EH#EE, FTLLE Kotlin coroutine
%TEA coroutine, FTLLEER kotlin
AEMEA R R ImEFIA kotlin T

m A java BAFREEIE, MM S, FiFl



B Vert.x EEBEXREE, AEFEE

- Vert.x RABCZ toolkit, =2 framework
- BEHEZEIRHEDI Crondob EHERMIE
- router EECE, EMFEL nodejs, java ALLERAEIE






Quarkus ZE5EZE/ framework

- Vertx SVEE—E, Hie—%BE

- HRERBETE

- IMEE{R spring boot KB & FLER
- Red Hat EEMEIRERZE

« Say no more, ChatGPT4 ZMiFEEHRBHE—X:



Quarkus kotlin coroutine, a0t HE |

@Path("/api")

@Consumes (MediaType.APPLICATION_JSON)

@Produces (MediaType.APPLICATION_JSON)
MyResource {

@Inject
lateinit var client: WebClient

@GET
@Path("/favorites")
fun getFavorites() = getUserId().let { getFavoritesFromDatabase(it) }

fun getUserId() = client
getAbs( '‘http://example.com/api/userId").send().await().indefinitely().bodyAsString()




REAR, x—Hih:RERH

t() {
server = vertx. ();
client . (vertx);

router = ‘ (vertx);

router. ("/api/favorites"). (routingContext —> {
// Step 1: Call remote API to get userld
client. ("http://example.com/api/userId"). (ar = {
if (ar. () {

userId = ar. (). {0y

to query local database for favlList
(userId). (dbRespons
if (dbResponse. ()) {
favList = dbResponse. ()

// Step 3: ond to API caller with favlList
routingContext. ()
("content-type", "application/json")
(favList);
} else {
routingContext. (dbResponse. ));

1)
} else {
routingContext. (ar.

k)i
F)

server. (router). (8080) ;




e S RIREAELLRRII T

- BHESEE
« Quarkus A& T 3 i% java user, reactive AER T Mutiny B [E
o Uni #8{tl RxJava Single
o Multi #84tl RxJava Flowable
* Quarks IEFEZX# N5 coroutine I &, 1B Mutiny {k&E 2 first class citizen
o HAFE—LE built-in annotation fifi_ £ suspend function E1F I/
o E{EHIF



@Path("/api")

@Consumes (MediaType.APPLICATION_JSON)

@Produces (MediaType.APPLICATION_JSON)
MyResource {

@Inject
lateinit var client: WebClient

@GET
@Path("/favorites")
@CacheResult // EEEFEE
fun getFavorites() = getUserId().let { getFavoritesFromDatabase(it) }

‘ fun getUserId() = client
.getAbs("http://example.com/api/userId").send().await().indefinitely().bodyAsString()




@Path("/api")

@Consumes (MediaType.APPLICATION_JSON)

@Produces (MediaType.APPLICATION_JSON)
' MyResource {

@Inject
lateinit var client: WebClient

@GET

@Path("/favorites")

@CacheResult // EEMAEIRIE

fun getFavorites(): Uni<String> = getUserId()
.onItem().transformToUni { getFavoritesFromDatabase(it) }

fun getUserId(): Uni<String> = client.getAbs("http://example.com/api/userld")
.send()

.onItem().transform { it.bodyAsString() }




ITFRER/IMED, #iEIRSE coroutine

Kotlin extension function 1F4¥ 8

fun <T> Vertx.uni(fn: suspend () -> T): Uni<T> =
CoroutineScope(vertx.dispatcher())
.async { fn() }
.asUni()



@Path("/api")

@Consumes (MediaType.APPLICATION_JSON)

@Produces (MediaType.APPLICATION_JSON)
MyResource {

@Inject
lateinit var client: WebClient

@Inject
lateinit var vertx: Vertx

@GET

@Path('"/favorites")

@CacheResult // EEAFRZIRE

fun Favorites() = vertx.uni { getUserld().let { getFavoritesFromDatabase(it) } }

fun getUserId() = client
.getAbs("http://example.com/api/userld").send().await().indefinitely().bodyAsString()

reactive chaining #F#HEER1E !




BETXRK..

- 7Ny, IREFK B service WEKREBIZET
- EA—EHARIREE S NHEEHRE
o 2%, EREIPin






ﬂfﬂ

-~

I

\<r

SIRERHRRIZRRE - BHE

EEAMRM, K£IME5 4 100 ER db access 7T
HMEFEREEEMMEE:

o HERESEG AEENRL SXEEZHAIAL EEXTSOBENCH. BER

EENEL EsESHEEFER

SR ? ff grouping / aggregation

o High cardinality #J& %}, 1 DB f# distinct count JEEFEER !

o EEHEN?

o Spark? Flink? Data warehouse solution?

m M !




Why MongoDB

FRIRAERNEES, BEIHLZEN, EEZEinrERE, BEEBRAELT

- iR, BB TEESHME, 2F MongoDB #9EE

o HlINTSEET index

o BLR&EM bulk operation &4 RE

o HA%T 2% MongoDB jRiEHLE A
- BEAEREIRH java reactive stream krRANAY driver

o TWALEHEREE coroutine ZENMEFE reactive B E

o Hivertx MM RYE, EEEEI—iRi58 ] non blocking FI|E



- EEES AEERAZ SXEEERAL, EETSOELE, BREHR

o "“E#XE’JE#E 7t DB HikEEzniErER, i BRFFEH count +1
o FRFEF KIZMEMEN, EHEFEH count +1, RSB
m Danger! Racing condition warning!
m RDBMS KM ?
e Yes, lock

e Dead lock %, wait for lock ##/A, Transaction ctrl E&7E...



MongoDB Atomic Update

* In MongoDB, a write operation is atomic on the level of a single document,
even if the operation modifies multiple embedded documents within a single

document.



HEES EEERL, SXBEEBRIAL EEXTSDEL

2. R

db.DailyStatistic.updateOne(

"adUnitId": adUnitld,
"placelid": placeUlid,
"date": date

E={E field ETF
unique index

$inc: {"impression'": 1}

This is atomic

upsert: I RUE S, AL

H retry — &



Quarkus kotlin coroutine &%
i& #8{# FH quarkus E13F8#9 mongo driver

fun updateDailyStatistic(adUnitId: String, placeUid: String, date: Date) = col.updateOne(
Filters.and(

Filters.eq("adUnitId", adUnitId),

Filters.eq("placeUid", placeUid),

Filters.eq("date", date)

)
Updates. inc("impression', 1),
UpdateOptions().upsert( )

) // RiSE[EIENE Uni<Unit>

.awaitSuspending() // #pk coroutine suspend function

SR lock, racing condition 2, EE X JEE R



1R &

R

Kotlin &%% MongoDB [

RE%E 17 collection BI3CE (Post), F M= —1& query posts
function, ¥z authorld, category, state =%, MR ZSHEHE, 8

MAEH Y, NRFASBEEEE, NEHHEaH



Java BE

List<Post> query(String authorId, String category, String state) {
1st<Bson> filters = new A \m~h’f1/\()

if (authorId != s && 'authorId.isBlank()) {
filters.add(Filters.eq("authorId", authorId));
}

if (category != && !category.isBlank()) {
filters.add(Filters.eq("category", category));
}

if (state != null && Istate k()) {
filters.add(Filte q (" state“ state));
¥
n queryFilter = filters.isEmpty() ? new Document : Filters.and(filters);

return col.find(queryFilter).asList()




Kotlin B &

fun qu (authorId: String?, category: String?, state: String?): List<Post> = listOfNotNull(
authorId?.takeIf { it.isNotBlank() }?.let { Filters.eq("authorId", it) },

category?.takeIf { it.isNotBlank() }?.let { Filters.eq("category", it) },

state?.takeIf { it.isNotBlank() }7?.let { Filters.eq("state", it) }

.takeIf { it.isNotEmpty() }
?.let { col.findAsList(Filters.and(it)) }
?: col.findAsList()




ZBEERE S - ext function

fun String?.toBsonEqOrNull(field: String): Bson? =
?.takeIf { it.isNotBlank() }
?.let { Filters.eq(field, it) }

fun query(authorId: String?, category: String?, state: String?): List<Post> = 1istOfNotNull(

authorId.toBsonEqOrNull("authorId"),
category.toBsonEqOrNull("category"),
state.toBsonEqOrNull('state")

.takeIf { it.isNotEmpty() }
?.let { col.findAsList(Filters.and(it)) }
7: col.findAsList()
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55, XA Java

= Vert.x 818

« 3E kotlin coroutine FREBHIFHER vert.x BE, VDIRIngi 24

B A Quarkus i TI2ERA FEL spring boot BB FLEs, LB EAEE

- #F MongoDB #&% full reactive stack, FIFthiE &%
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HEBHEZE  Step-by-step SE—E EEE R
[ |

tech stack: kotlin-coroutine-mongodb
|

resource/serivice/repository 73 /@

m Fontend

e (ute:public pages, server side render
. .

vue-cli:admin console, client side render SPA
credits mainly to [E]

thank you Joyce and Vera
FEREE{5 : The missing documentations



https://github.com/aotter/aotter-quarkus-tutorial
https://github.com/aotter/quarkus-examples

Member credits - B B RiaY

- EEZRHRZIm/ Infra
o Ryan, SmallMouth, Vera, B, YC
- EER#A / web sdk
o Steven, Cynthia, John
 App SDK
o Anthony, SW, Robert, Charlotte
- EEM
o YC, Joyce, Dion
« Special Thanks
o Vincent XX
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Have a nice Ko Iln/ -

@kotlin | Developed by JetBrains


https://twitter.com/kotlin

