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O6 aBTOpE

® Deutsche Bank ® BbicTynato Ha KOHpepeHUMaX

® Anpekc MapkeT ® Pa3pabaTbiBato CBOM CanUT M mobunbHoe
NPUAOXKEHUE

® SberDevices ® Wrpato Ha rutape

® PocTtenekom UT



R2DBC: ncropua goknaaos :

o o o

JPoint 2021 JPoint 2022 Joker 2023
R2DBC. Ctout nn Noyemy mbl pewnau Reactive gna CRUD:
urpa ceey? nepexoanTb Ha daHTa3nun n

R2DBC u yem 310 peasibHOCTb

3aKOHYNNOCb




HeanocCcTaTKM npeAblayuiero Aoknaaa

®* HeynobHble rpadukm

YnobHen 6b1s10 bbl
CMOTpPEeTb, ecnu bbl
rpapmKM NO CPaBHEHUIO
NPOU3BOANTENBHOCTU
PA3/IMYHbIX NOAX0A0B
6binn 6bl HA/IOXKEHbI APYT
Ha apyra, 4Tobbl X nerye
6blN0 CPaBHMBATD.

® Mano TecTos

XoTenocob bbbl
nobonblue TecToB
NPOU3BOAUTENBbHOCTMW.

¢ [lesopueHTunpyowmne rpapmkm

[padunKu c RPS HECKONIBKO AE€30PUEHTUPYIOT.

B KOHUE KOHUO0B NOHATHO, 4TO 3TO RPS ans
KaKOM-TO KOHCTAHTHOM HarpysKu.
NHTepecHO 6b1/10 6bl yBUAETb KaK MEHAETCS
BpemsA BbIMOJHEHMA 3aNPOca NPM NA1aBHOM
yBennyeHmu Harpy3sku (RPS). UHTepecHo
NOCMOTPETb Ha CPaBHEHME NPOMYCKHOMU
CNocobHOCTM TOro UM UHOTO NOAXO0AA.

* HeybeautenbHble TeCTbl

Korga ownbKku nmetoTca ToNbKo
B Ha4ya/ie TECTUPOBAHMUA, a K
KOHLy 3amepa nponaaatoT, 370
AEeNaeT TecTbl B LE/IOM
HeybeauTe/IbHbIMM.

® Project Loom

Ka)keTca, B cpaBHeHUe
NPOU3BOANTENBHOCTM PA3HbIX
BAapMaHTOB MOKHO 6bl/10 Obl
n06aBuTb "610KMpYOWNA"
noaxon + JDBC nosepx Project
Loom. bnaro oH y»ke rae-1o B
Java 19. Bbis10 6bl MHTEPECHO
NOCMOTPETb Ha pe3ynbTaThbl.

® HepocTtaTO4YHbIWA aHaNU3

R CENIELRENZEER:
OCBeLlleHNN BONpPOCa.



YTo byaeTt B 4OKNaae

® Pa3bop pas3nnyHbix cnocobos peanmsaumnmn CRUD
® 0630p TEXHONOTUM
® SQL v kotlin Kopg,

® Pe3ynbTaTbl HArPy304HOro TECTUPOBAHUA



Yero He byaeTt B AOKNaae

® [eTanbHOe NOrpyKeHne B TEXHONOTUU

® [lemo 1 NavBKOAUNHT



CRUD

Cnocobbl peanmsaumu:

1. Blocking + Blocking: webmvc-jdbc

2. Reactive + Blocking: webflux-jdbc

3. Reactive + Reactive: webflux-r2dbc




CRUD: cnocobbl peanmsaumm

-

O

webmvc-jdbc

1. webmvc-jdbc
2. webmvc-jdbc-loom

~

-

@

webflux-jdbc

1. webflux-jdbc
2. webflux-jdbc-loom
3. webflux-jdbc-coroutine

-

&

webflux-r2dbc

1. webflux-r2dbc
2. webflux-r2dbc-coroutine




CRUD: cnocobbl peanmsaumm

Profile
webmvc-jdbc
webmvc-jdbc-loom

webflux-jdbc

webflux-jdbc-loom

webflux-jdbc-coroutine
webflux-r2dbc

webflux-r2dbc-coroutine




CRUD: cnocobbl peanmsaumm

Profile \ Server tomcat jetty undertow netty
webmvc-jdbc
webmvc-jdbc-loom

webflux-jdbc

webflux-jdbc-loom

webflux-jdbc-coroutine
webflux-r2dbc

webflux-r2dbc-coroutine




CRUD: cnocobbl peanmsaumm

Profile \ Server tomcat jetty undertow netty
webmvc-jdbc
webmvc-jdbc-loom

webflux-jdbc

webflux-jdbc-loom

webflux-jdbc-coroutine
webflux-r2dbc

webflux-r2dbc-coroutine




CRUD: cnocobbl peanmsaumm

Profile \ Server tomcat jetty undertow netty
webmvc-jdbc
webmvc-jdbc-loom

webflux-jdbc

webflux-jdbc-loom

webflux-jdbc-coroutine
webflux-r2dbc

webflux-r2dbc-coroutine




CRUD: cnocobbl peanmsaumm

>

Profile \ Server tomcat jetty undertow etty
webmvc-jdbc
webmvc-jdbc-loom
webflux-jdbc
webflux-jdbc-loom
webflux-jdbc-coroutine
webflux-r2dbc

webflux-r2dbc-coroutine

X
X
v
v
v
v
v




TecToBbIU NPOEKT

SCAN ME

B owners

IE first_name

IH last_name
IE address
1= city

IE telephone
1%id

owner_id:id

<

E pets
IE name
IH birth_date
3R type_id
I owner_id |

i

type_id:id i

E types
IH name
1Rid

ER visits
pet_id:id | §:¢ pet_id
<4— |3 visit_date
BE description t
1Bid


https://github.com/kotoant/spring-petclinic-rest

TecTtoBbIM NpoeKT: API 15

Owher Endpoints related to pet owners. o

- /owners Adds a pet owner
u | i - /owners Lists pet owners |
- /owners/{ownerid} Update a pet owner's details \
= /ovners/{ownerid} Delete an owner by ID



https://springpetclinicrest.ru/

ROHTpoOANep 16

// webmvc: OwnerController.kt
override fun getOwner (ownerId: Int): ResponseEntity<OwnerDto> {
val owner = clinicService.findOwnerById(ownerId)
return ResponseEntity(ownerMapper.toOwnerDto(owner), HttpStatus. 0OK)

}

// webflux-reactive:. ReactiveOwnerController.kt
override fun getOwner (ownerId: Int): Mono{ResponseEntity<OwnerDto>> {
return clinicService.findOwnerById(ownerId).map |{ owner ->
ResponseEntity (ownerMapper.toOwnerDto(owner), HttpStatus. 0K)

}
}

// webflux-coroutine: CoroutineOwnerController.kt

overridelsuspend {fun getOwner (ownerId: Int): ResponseEntity<OwnerDto> {
val owner = clinicService.findOwnerById(ownerId)
return ResponseEntity(ownerMapper.toOwnerDto(owner), HttpStatus. 0OK)




CepBuc L

// JdbcClinicServicelImpl.kt
@Transactional (transactionManager = "transactionManager", readOnly = true)
override fun findOwnerById(id: Int): Owner {

return ownerRepository.fetchOneById(id) ?: throw OwnerNotFoundException(id)

}

// R2dbcReactiveClinicService.kt

@Transactional (transactionManager = ggQunectionFactoryTransactionManager", readOnly = true)
override fun findOwnerById(id: Int) :}] MonoJOwner> L

return ownerRepository.fetchOneByld(id)}) switchIfEmpty |{

Mono.errorf{OwnerNotFoundException(id))

}
ki
// R2dbcCoroutineClinicService.kt

= true)

@TransaGi--alad-etninsactionManager = "connectionFactoryTransactionManager", readOnly
overridJ suspend lun findOwnerById(id: Int): Owner {
return ownerRepository.fetchOneById(id) ?: throw OwnerNotFoundException(id)

}



Cepsuc: webflux-jdbc ke

// webflux-jdbc-reactive

// JdbcReactiveClinicService.kt

override fun findOwnerById(id: Int): Mono<Owner> = wrapBlockingCall {
clinicService.findOwnerById(id)

}

private fun <T> wrapBlockingCall(block: Callable<T?>): Mono<T>
block. toMono() .subscribeOn(scheduler)

// webflux-jdbc-coroutine

// JdbcCoroutineClinicService.kt

override suspend fun findOwnerById(id: Int): Owner = wrapBlockingCall {
clinicService.findOwnerById(id)

}

private suspend fun <T> wrapBlockingCall(block: suspend CoroutineScope.() -> T): T =
withContext(coroutineDispatcher, block)



Loom 13

@Bean
fun reactivelddbcServiceScheduler(): Scheduler =
Schedulers.fromExecutorService(Executors.newVirtualThreadPerTaskExecutor())

@Bean
fun loomTomcatProtocolHandlerVirtualThreadExecutorCustomizer () :
TomcatProtocolHandlerCustomizer<ProtocolHandler> =
TomcatProtocolHandlerCustomizer { protocolHandler ->
protocolHandler.executor = Executors.newVirtualThreadPerTaskExecutor ()

}

@Bean
fun loomJettyWebServerFactoryCustomizer():
WebServerFactoryCustomizer<ConfigurablelJettyWebServerFactory> =
WebServerFactoryCustomizer { factory ->
factory.setThreadPool (object : ThreadPool {
private val executor = Executors.newVirtualThreadPerTaskExecutor ()
override fun execute(command: Runnable) = executor.execute(command)



Peno3sutopumn

// JdbcOwnerRepository.kt
override fun deleteById(id: Int) __Boolean

{

ctx.deleteVisitsByOwnerId(idl. execute(

)

ctx.deletePetsByOwnerlId(id).execute()

return ctx.deleteOwnerById(1d} .execute

()

}

// R2dbcOwnerRepository gkt

>

fun deleteBylId(id: Int)! MonokBoolean> = client. 7nContext { ctx ->

ctx.deletel/isitsByOwnerld(id)

then(l:tx.deletePetsByOwnerlId(id))
then(:tx.deleteOwnerById(id)r.map

}

// CoroutineOwnerRepository.kt
suspend fun deleteBylId(id: Int): Boglean =

clien

{ it > 0 }

t.inContextCoroutine { ctx ->

ctx.deletelVisitsByOwnerld(idd.awailtiinglel)

ctx.deletePetsByOwnerId(1dJT;wa1tSinng()

return@inContextCoroutine ctx.deletebwner&yfd(idj.awaitSingle() > 0



Penosutopun: Jooq

// ClinicRepository.kt
fun DSLContext.fetchOneOwnerById(id: Int): Owner? =
selectOneOwnerBylId(id) .fetchOne(ownerMapper())

fun DSLContext.fetchOneOwnerByIdReactive(id: Int): Mono<Owner>
selectOneOwnerBylId(id) . fetchOneReactive(ownerMapper())

fun <R : Record, E : Any> Publisher<R>.fetchOneReactive(mapper:

R, E>) = Mono.from(this).map(mapper)
private fun ownerMapper () = Records.mapping(::0wner)

private fun DSLContext.selectOneOwnerById(id: Int) =
selectOwners() .where(OWNERS.ID.equal(id))

private fun DSLContext.selectOwners() =
select (OWNERS.ID, OWNERS.FIRST _NAME, OWNERS.LAST_ NAME,

21

RecordMapper<in



[lpoMmeKYyTOUYHbIe BbiBOAbI MO KOoAY

1. HepeaKTMBHbIN KOA — CaMblX NPOCTOM

2. PeaKTMBHbIN KOO — AOCTAaTOYHO CNOXKHbIN

3. Hebnokupytowyto webflux-normky MoxHoO nnucatb HepeakTUBHbIM Kogom, ncnonbys Kotlin Coroutines



TecToBbIU CTEHA =

CRUD Service in Kubernetes PostgreSQL
4 CPU, 4 GB RAM 8 CPU, 12 GB RAM, 100 GB SSD

VM
4 CPU, 4 GB RAM | E

/ Load / Stress testing l

L O

Grafana Prometheus Monitoring




TecToBbIM CLEHapUN 2

Create owner

Create pet

Create visit

Read owner

Read pet

Read visit

Find owners by last name

Update pet

S L

Update visit
10.Update owner



Tectupyem npasBuibHO

®* NnemnoTeHTHOCTb

CNnoXXHOCTb MOCTOAHHO NOBTOPAOLWENCA TECTUPYEMOM ONepaLmmn He A0/KHA 3aBUCETb OT
BPEMEHMU

® PaBHble BHellHWe ycaosnUA ANA BCEX TECTOB

Knactep kKybepa, 6a3a AaHHbIX, HArpy304Hbl CUEHaPUN

® TectTupyem MMeHHO Hall cepBunC

Ba)kHO He neperpy3nTb 6a3y AaHHbIX



[Moabop napameTpoB A9 TECTUPOBAHUA

ba3a gaHHbIXx: 8 CPU, 12 GB RAM, 100 GB SSD - npu nyne coeaguHeEHUN pa3mepos 8
pacxoayetca nopagka 20% CPU n 40% RAM

CPU utilization @

Memory components @

e e
UTC+3 8:50PM  855PM  9:00PM  9:05PM 9
=—® CPU utilization: 18.25%

- T
UTC+3 8:50PM  855PM  9:00PM  9:05PM  9:10PM  9:15PM  9:20PM  9:225PM  9:30PM  9:35PM  9:40PM
—® Cache: 3.93% —M® Free: 57.94% —® Usage: 38.12%




Tnnbl reHepaToOpPOB HArpy3Ku

® Ramping arrival rate
[Mo3BONAET NOHATbL, KAKOM MaKCUMaNbHbIN RPS cuctema moxkeT 06CNyKUTb 40 TOro, Kak

3aKoH4aTca pecypcbl (CPU)

® Ramping VUs
[Mo3Bonsaer MOHATb, KAKOe MaKCnMMaJibHOEe KO/IN4eCTBO VUs cnucrtema oAHOBPEMEHHO MOXKET
O6CI'Iy>Kl/IBaTb npn 3aaHHOM TaﬁMayTe Ha O4AWH 3arnpocC gaxe nocsie Toro, Kak 3aKOH4YnJINCb

pecypcbl (CPU)



Ramping arrival rate
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duration, ms
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Ramping VUs
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>
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—e—=VUus



K6 Grafana dashboards

@ Q Search or jump to... cmd+k

w o< i+ Add v & < @ 2023-10-07 13:31:56 to 2023-10-07 13:54:26 - >

= Home > Dashboards > Official k6 Test Result

HTTP Failures Peak RPS P95 Response Time Data Received Data Sent

Requests Made

10000
4000
5000 TN L g mE T E AL EEET LT Ny e,
’ N e -
3500
2000
3000
1000
2500
500
7] x
2 2000 &
200
100 1500
50 1000
20 500
10 0
13:35 13:40 13:45 13:50
VUs
Name Min Mean Max Last *
== Active VUs - without testid 10 1274 3000 59



K6 Grafana dashboards

Q Search or jump to...

0

Iteration

Home > Dashboards > Official k6 Test Result

Data flow

2 MiB/s
1.75 MiB/s
1.50 MiB/s
1.25 MiB/s

1 MiB/s

Dropped Iteration

Checks

768 KiB/s
512 KiB/s
256 KiB/s

0 B/s

check 57

find owners status was 200

13:35

I

W<

13:40

1-10f 1rows

13:45

== Received - without testid == Sent - without testid

Scenario 7

petclinic

i+ Add v

13:50

&

cmd+k

<

® 2023-10-07 13:31:56 to 2023-10-07 13:54:26

Code Status Rate

v

>

+v

Q

©)

a

N

v

31

o

Thresholds WIP

No data



K6 Grafana dashboards 32

@ Q Search or jump to... cmd+k S ® N
= Home > Dashboards > k6 Prometheus vy o9 i+ Add v ® {0} < (@ 2023-10-1217:14:41t0 2023-10-1217:34:08 v > Q O v
Prometheus DS default v TestID All v Trend Metrics Query = p99 v AdhocFilter + (& Grafana k6 0SS Docs: Prometheus Remote Write

Performance Overview

25075

3000 VUs 2.25K req/s
2K req/s
2500 VUs 2s
1.75K req/s
1.50K req/s
2000 VUs 5. al
1.25K reqg/s
1500 VUs
1s 1K req/s
1000 VUs 750 req/s
500 ms
500 VUs 500 reqg/s
! 250 req/s
0 VUs [P Os

17:15 17:20 17:25 17:30
== \Vus == http_req_duration_p99 == http_req_s



K6 Grafana dashboards

@ Q Search or jump to... cmd+k

= Home > Dashboards > k6 Prometheus vy o i+ Add v & < O 2023-10-1217:14:41 to 2023-10-1217:34:08 v > @Q O v

HTTP requests HTTP request failures Peak RPS HTTP Request Duration @
1422252 No data 1.5k reqrs 2.31s
Transfer Rate Iterations
2:5'9
192 KiB
2s
128 KiB 15s
18
64 KiB
500 ms
0B Os
17:15 17:20 17:25 17:30 17:15 17:20 17:25 17:30

== data_sent == data_received == jteration_duration_p99

vHTTP
HTTP Latency Timings ® HTTP Latency Stats © HTTP Request Rate
25s
2 2K req/s . / ey S
. )e q // Vin ’/\« \\/\ - /\./v 5
\
15s 1.50K req/s I =
1s |
/ 1s K req/s l‘
s /\,/ |
500 req/s
17:15 17:20 17:25 17:30 AmE il !
== http_req_blocked_p99 == http_req_tls_handshaking_p99 Os 0 req/s
== http_req_sending_p99 == http_req_waiting_p99 == http_req_receiving_p99 17:15 17:20 17:25 17:30 17:15 17:20 17:25 17:30
== http_req_s == http_req_s_success

== htto_rea duration p99 == http_req_duration_p99 == success_http_req_duration_p99




webmvc-jdbc-tomcat A

checks.......... ... .. ... .. .....>99.99% V 2910826 X 11
http _req duration..............: avg=411.92ms min=0s med=398.07/ms max=2.1s
p(90)=741.6ms | p(95)=767.43ms |
{ expected response:true }...: avg=411.92ms min=2.47ms med=398.0/ms max=2.1s
p(90)=741.6ms p(95)=767.43ms
http req failed................: 0.00% _./ 11 X 2910829
http reqs....... ... ... . . . .. . . ... 291@846
iteration _duration.............: avg=4.11s min=37.6ms med=3.94s max=8.75s
p(90)=7.42s p(95)=7.75s
iterations.....................: 289739 381.233084/s
1V 0 A < T min=0 max=3000

VUS MaX.......cuvieeeeeeeeeeo..t 3000 min=1914 max=3000



CRUD: cnocobbl peanmsaumm

Profile \ Server

webmvc-jdbc
webmvc-jdbc-loom
webflux-jdbc-reactive
webflux-jdbc-loom
webflux-jdbc-coroutine
webflux-r2dbc-reactive

webflux-r2dbc-coroutine

tomcat

p(95)=767.43ms

3830.028091/s

p(95)=1.92s
3163.810703/s

2799.482267/s

p(95)=1.9s
2491.669639/s

p(95)=1.47s
2601.091587/s

p(95)=2.38s
1740.996606/s

p(95)=2.49s
1587.399999/s

pP(95)=866.27ms

3553.384859/s

p(95)=2.05s
3037.724714/s

p(95)=1.61s
2618.064934/s

p(95)=2.06s
2355.754691/s

pP(95)=1.69s
2451.942169/s

p(95)=2.49s
1706.607781/s

p(95)=2.63s
1537.078602/s

pP(95)=991.5ms
3051.901671/s

X

p(95)=1.32s
2890.171394/s

p(95)=1.63s
2692.307119/s

p(95)=1.28s
2953.696585/s

p(95)=2.17s
1730.307006/s

p(95)=2.31s
1625.422698/s

wniion oy

X
X

p(95)=1.17s
3295.238807/s

p(95)=1.56s
2790.748679/s

p(95)=1.26s
2996.382065/s

p(95)=1.96s
1967.406926/s

p(95)=2.23s
1745.692372/s




AHanu3npyem pean-rTam MmeTpuKun

Naxke ana tecta B 12 mmHyTt CSV dan AocTaTouHO HONbLIOW:
 2.8GB
* 24 MNH CTPOK

Excel Takoe TOYHO He NOTAHET, YTO AeNnaTb?

[laxke ecnm yeM-To oTKpoem ¢aiin, To YTo Aanblie? Kak aHanM3npoBaTb AaHHbIE?



Postgres Bbipy4aeT!

create table "webmvc-jdbc-tomcat”

(

metric_name text,
timestamp bigint,
metric_value numeric,

)

postgres=# COPY "webmvc-jdbc-tomcat”

FROM ‘/Users/anton/webmvc-jdbc-tomcat.csv'

WITH (FORMAT csv, header);

37



[lpeBpawiaem 24 maH cTpoK B 800 3

select t.*,
avg(rps_raw) over (order by t.time rows between 15 preceding and current row) rps
from (select (tl.timestamp - (select min(timestamp) from "webmvc-jdbc-tomcat")) time,
max(tl.metric value) vus,
count(t2.metric _value) rps_raw,
min(t2.metric value) http req duration min,
max(t2.metric value) http req duration_max,
percentile disc(0.50) within group (order by t2.metric value) http _req duration p50,
percentile disc(0.95) within group (order by t2.metric value) http _req duration p95,
percentile disc(0.99) within group (order by t2.metric value) http req duration p99
from "webmvc-jdbc-tomcat" tl, "webmvc-jdbc-tomcat" t2
where t2.metric name = 'http req duration’ and tl.metric _name = 'vus
and tl.timestamp = t2.timestamp
group by tl.timestamp
order by time) t;
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=e—=VUusS
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RPS
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e ad VAU R
—e—webmvc-jdbc

—e—webmvc-jdbc-loom



RPS
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RPS

VUs
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RPS
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request duration: p(99)
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request duration: p(99)

VUs
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request duration: p(99)
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—e—webmvc-jdbc

2000 —e—webmvc-jdbc-loom

1000



request duration: p(99)
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request duration: p(99)
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request duration: p(99)

(%]

VU

3500

3000

2500

2000

1500

1000

500

60

120 180 240 300 360 420 480 540

time, s

600 660 720

6000

5000

4000

3000

duration, ms

2000

1000

49

—e—VUus
—e—webmvc-jdbc
—e—webmvc-jdbc-loom
—e—webflux-jdbc-reactive
webflux-jdbc-loom
webflux-jdbc-coroutine
—e—webflux-r2dbc-reactive

—e—webflux-r2dbc-coroutine



[lyn coegnHeHnn K base gaHHbIX: JDBC 0

Connections

15
10
; . i s A
0
13:38 13:40 13:42 13:44 13:46 13:48 13:50 13:52 13:54 13
== Active (0] 8
e |dle 0] 8
== Pending 0] S
Connections
4K
3K
Loom 2K
1K
O ==
13:58 14:00 14:02 14:04 14:06 14:08 14:10 14:12 14:14 14:1¢
== Active (0] 8
- |dle 0 8

== Pending 0 299K



[lyn coeanHeHnn K 6a3e gaHHbIX: R2DBC
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[Mpobnema health check’a
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[Mpobnema health check’a: webmvc
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[Mpobnema health check’a: webflux
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TectoBbln cueHapun: health check 2

Create owner

Create pet

Create visit
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Find owners by last name

Update pet
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Health check: request duration: p(99)
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[ne noTeHuManbHO r2dbc moXeT BbIUrpbIBaTh?

// R2dbcOwnerRepository.kt
fun deleteById(id: Int): Mono<Boolean> = client. 7inContext { ctx ->
Ctx.deletelVisitsByOwnerId(id)
. then(ctx.deletePetsByOwnerlId(id))
. then(ctx.deleteOwnerById(id)) .map { it > 0 }

fun deleteById(id: Int): Mono<Boolean> = client. 7inContext { ctx ->
Mono.zip(
ctx.deletelVisitsByOwnerlId(id) . toMono() ,
ctx.deletePetsByOwnerlId(id) . toMono() ,
ctx.deleteOwnerById(id) . toMono()
).map { it.737 > 0 }
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EcTb in aHanor Mono.zip B KOPYyTUHAX?

// CoroutineOwnerRepository.kt

suspend fun deleteBylId(id: Int): Boolean = client.inContextCoroutine { ctx ->
ctx.deletelVisitsByOwnerId(id) .awaitSingle()
Ctx.deletePetsByOwnerlId(id) .awaitSingle()

return@inContextCoroutine ctx.deleteOwnerById(id) .awaitSingle() > 0

suspend fun deleteBylId(id: Int): Boolean = client.inContextCoroutine {
coroutineScope {

val resl = async { it.deletelVisitsByOwnerId(id) .awaitSingle() }
val res2 = async { it.deletePetsByOwnerlId(id).awaitSingle() }
val res3 = async { it.deleteOwnerBylId(id).awaitSingle() }
resl.await()
res2.await()
res3.await() > 0

58



59

pg_sleep()

// R2dbcReactiveClinicService.kt
@Transactional (transactionManager = "connectionFactoryTransactionManager", readOnly = true)

override fun sleep(times: Int, millis: Int, zip: Boolean): Mono<Unit> {

return if (zip) {
Mono.zip(L7ist(times) { sleepRepository.sleep(millis) }) {}

} else {
sleepRepository.sleep(millis).repeat(times - 1L).then().then(Unit. toMono())



pg sleep() c KopyTMHaMH 60

// R2dbcCoroutineClinicService.kt
@Transactional (transactionManager = "connectionFactoryTransactionManager", readOnly = true)
override suspend fun sleep(times: Int, millis: Int, zip: Boolean) {
return if (zip) {
coroutineScope {
val list = mutablelistOrf<Deferred<Unit>>()
for (i in 1..times) {
list += agsync { sleepRepository.sleep(millis) }
Y
list. forfach { it.await() }
}
} else {
for (i in 1..times) {
sleepRepository.sleep(millis)
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Sleep: 10 pa3 no 2 mc: RPS
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Sleep: 10 pa3 no 2 mc: RPS
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Sleep: 10 pa3 no 2 mc: RPS
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BbiBOAbI

B 99.99% cnyyaeB ncnonb3syem webmvc-jdbc.
Ecnn Bce-Takm HyXeH "MUKpo-moHoAnT", To ncnonbayem webflux-jdbc (Mo*kKHO Ha KopyTuHaXx).
Loom ¢ penaynoHHbIMM 6azamum He UCNOJIb3YEM.

R2DBC He ncnonblyem, Tem 6osee B CBA3KE C KOPYTUHAMMU.

CEE I

[MpoBOAMM Harpy3soyHoe TeCTUPOBAHME.
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