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KynbTypa OTMEHbI

Kak npaBu/ibHO OTMEHATb BbIYNCAEHUA?



BaH
Jlaraes

B2B Tech, T-bu3sHec

" 33aHMMaOCb pa3paboTKon BUbANoTeEK U

MHCTPYMeHTOB Anna Scala paspaboTumkos

= PassumBato npodeccuto Scala B T-baHKe

= B Scala 7+ net




O yem ceroaHA
norosopum?

Toyemy CTOUT OTMEHATb BbIYNCAEHNA?

loyemy 3TO CNIOXKHO?

KRaK peannsyertca oTMeHa CTaHAaPTHbIMMU

cpeacTtsamm Java?

KaK peannsyertca oTMmeHa B cuctemax
appeKToB Scala?

CpaBHeHMe Noaxo408 U BbIBOAbI
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, Pecypchbl Bcerga KOHeYHbl, NponycKHaA .
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[loyemy cToMmT
OTMEHATb?

Request
>
¢ Kaxpplit 3anpoc TpaTtuT pecypcbl: CPU, -
RAM, coeanHeHNA u T.A.
Request
, Pecypchbl Bcerga KOHeYHbl, NponycKHaA .

CNOCOBHOCTb CUCTEMbI OFPaHUYEHA

, Ecnan He orpaHn4mnBaTh Bpems
NCNOJIHEHUA, cucTema byaet
AerpagmpoBaTb




[loyemy cToMmT
OTMEHATb?

¢ HyxeH TalimayT Ha BPeMs UCMIONHEHME

3anpoca

¢ Tlo TalimayTy ocTaHaB/MBaeM
06paboTKy 3anpoca n ocBoboXKaaem

pecypchbl

Response (Timeout)

Request

Request
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[loyemy cToMmT
OTMEHATb?

Request
, Hy)-KEH Tal‘/’w\ayT Ha BpeMA NCINMOJIHEHUNE

3adMpPocCa Request

¢ Tlo TalimayTy ocTaHaB/MBaeM
06paboTKy 3anpoca n ocBoboxKaaem

E€CYpPChbl
, CTAHOBKaA BblHNC/IEHNA MOXKET

Response (Timeout)

3aHMMaTb Bpems, OTClo4a BONpPOC —
Koraa Bo3BpallaTb oTBeTa? Cpasy? Unu

nocne 3aBeplieHna’?



[loyemy cToMmT
OTMEHATb?

¢ Moe MuHoe npeanoyTeHNE — AyyLle
00X1OAaTbCs 3aBepLleHunsn

, HeT pmncKa yTeuykn pecypcos, Bceraa Bce
BbiCBOOOXOaeTcA

, [poLle MOHUTOPUTb, BPEMS OCTAHOBKM
BK/1IOYAETCA B METPUKN MCMNOJIHEHUA
3anpocos

Response (Timeout)

Request

Request
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[loyemy cToMmT
OTMEHATb?

¢ Ho, B TaKOM CNlyyae HY}KHa rapaHTUA
CBOEBPEeMeHHOMN OCTaHOBKM

¢ [106UTbCA 3TOTO OYEHb CIOXKHO

Response (Timeout)

Request

Request
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[loyemy cToMmT
OTMEHATb?

¢ OTpenbHO CTOUT PacCMOTPETb
CLEHAPMMN OTMEHbI CO CTOPOHDbI
KNMEHTa

Request

OTmeHsEeT 3anpoc
(3aKpbin BKNaaKy)

>

Request

>
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[loyemy cToMmT
OTMEHATb?

¢ OTpenbHO CTOUT PacCMOTPETb
CLEHAPMMN OTMEHbI CO CTOPOHDbI

NINEHTA
¢ B MOMEHTbI cbos, KaeHTam
CBOMCTBEHHO Nepe3arpy»Katb BKAAAKU

, MOHO CHU3UTb 3PPEKT OT TAKMX
3anpocoB, eC/IN YMETb OCTaHaB/IMBATb
BblYMC/IEH NS

Request

OTmeHseT 3anpoc
(3aKpbin BKNaaKy)

Request

>
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OTMeHa - KNy K
CTabUNbHOU CUCTEME
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KaK AO0NXKHa
paboTtaTb
OTMeHa?

Hy*XHO ymeTb OCTaHaB/IMBaTb 06PaboOTKyY
3anpoca no BHelwHemMy curHany (ot Tammepa

AN NPU 3aKPbITUKN COeANUHEHNA)

O6paboTKa 3anpoca He AO0AKHA UTHOPMPOBATL
CUrHan o6 oCTaHOBKE

O6paboTKa 3anpoca A0/KHA CBOEBPEMEHHO

OCTaHAaB/INBATbCA

20



KaK OCTaHOBUTDL
BbluUC/NIeHue?




O6bluHbIU KOA
He OCTaHOBMUTb

" Bo3bmem NpocTou UKUKA, KOTOPbIN
AenaeT Kakyto-To paboty

" OH byaeTr NCNONHATLCA BEYHO

= Work.scala X

while (true) {
println("Do work")
}
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CurHan or
Habn HOAaTeNA // Bbl4ncrieHne B roToKe

var 1sStopped = false

= Koa ncnonHAeTcA B MOTOKax while ( ! isStopped ) {
" YT10bbl OCTAHOBUTb, HYXEH CUTHA pr intln( "Do work" )
M3BHE }

" Hy)XHO no06aBUTb 06pPabOTKY 3TOrO

CMrHana B Kog // lMepegavya curHasza u3 Hab/IYAATENA
" CUrHanomM MOKeT bbITb NepemeHHan isStopped = true



Java Thread API

" java.lang.Thread TaK u ycTpoeH

" VY)Ke ecTb cneunanbHbln paar —
nepemeHHas interrupted

" jsInterrupted —4TteHune dnara

" interrupt — BbicTaBneHue dnara B

true

= Work.scala X

// Bblyuc/ieHue B MoTOoKe
val thread = Thread.ofVirtual().start { _ =>

while (!Thread.currentThread().isInterrupted) {
println("Do work")
}

}

// lepegaya curHasna n3 Hab/w[aTe/ 19
thread.interrupt()
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Ba)XHoe
YTOYHEeHue

Interruption nepeBoauTca, Kak “npepbiBaHne”.
To ecTb BbICTaBAAA ¢p1ar, Mbl MPOCUM MOTOK
npepBaTb CBOE MCMNONHEHME

EAMHOM TPAKTOBKM CEMAHTUKM NPEPLIBAHUA -

HET

Ha npaKTUKe Yyalle BCero: npepbiBaHUE =
OCTAaHOBKa BblYMCNeHUA

Ho 310 HeobsA3aTesIbHO :)
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CneuuanbHbiem
eToAabl

" PAaa cTaHAQPTHbIX 61OKUpPYHOLWMX
METO0B YMEET pearmpoBaThb Ha
dnar npepbiBaHUA

= Hanpumep, Thread.sleep

= Work.scala X

// BblYnC/iIeHNe B M0TOKE
val thread = Thread.ofVirtual().start { _ =>
while (true) {
// EC/in BUANT CUIHAa/ pepsiBaHNA,
// TO BblbpaceBaer InterruptedException
Thread.sleep(1 000)
println("Do work")

}
}

// lepengaya curHasna n3 Habw[aTes1qa
thread.interrupt()
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CneunanbHbiem °°
ETOﬂ,bI // BblUnc/ieHne B [MO0TOKE

val thread = Thread.ofVirtual().start { _ =>
while (true) {
// EC/in BUANT CUIHAa/ pepsiBaHNA,
// TO BblbpaceBaer InterruptedException
Thread.sleep(1 000)

" Pgqp cTaHAQPTHBIX 610KMPYOLWNX

MeTOZ0B YMeeT pearmpoBaTtb Ha println("Do work")

dnar npepbiBaHUA \ }
" Hanpumep, Thread.sleep // llepengaya curHaszia mn3 HabLAATENA
= Ecnu dnar BbICTaBAEeH, TO MeTo ero thread.interrupt()

BUAUT, OYMLLLAET daar u
BblOpacbiBaeT UCKIOYEHUNE —

InterruptedException

" B npumepe: NOTOK 3aBEPLUNT CBOE

UcnojiHeHmne ¢ UCKI1rn4HeHnem



CneuuanbHbiem
eToAabl

= Ecaum InterruptedException nosutcs,
TO CUTHAN Ha npepbiBaHUE
NrHopupyeTca n pabota
NPOAO/IKAETCA

" TaK genaTtb KpamHe He

pekomeHayetca!

= Work.scala X

import scala.util.Try

/) BblUnc/ieHne B MOoTOKE
val thread = Thread.ofVirtual().start { _ =>
while (true) {
/) JloBuM 71106616 OWNOKU U UTHOPUDYEM UX
// IKBuUBa/NEHTHO try-catch
Try(Thread.sleep(1 000))
println("Do work")

}
}

// lepengaya curHasna n3 Habw[aTes14a
thread.interrupt()
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CneuuanbHbiem
eToAabl

= Work.scala X

import scala.util.{Try, Success, Failure}

def unsafeSleep(millis: Long): Unit = {
Thread.sleep(millis)
throw new RuntimeException("Boom!")

}

while (true) {

Try(unsafeSleep(1 000)) match {
case Success(_) =>

// UrHOpUpyem ycrex
case Failure( ) => 2?7

}

println("Do work")

}
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CneuuanbHbiem
eToAabl

" Ecnm Ham Heobxogmmo obpaboTtaTtb
apyrue UCKA4YeHua, To ectb 2
BapMaHTa

= (Oba BapuaHTa NPOAMNKTOBAHDI
HEesABHOW KOHBEHUMeN no paboTe ¢

npepbIBaHUAMM

= Work.scala X

import scala.util.{Try, Success, Failure}

def unsafeSleep(millis: Long): Unit =

}

Thread.sleep(millis)
throw new RuntimeException("Boom!")

while (true) {

}

Try(unsafeSleep(1 000)) match {
case Success(_) =>

// UrHOpUpyem ycrex
case Failure( ) => 2?7

}

println("Do work")

{
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CneuuanbHbiem
eToAabl

= BapwuaHT Nel — lMpobpocnTb

UCKNKOYEeHUE AaJiblie

= B npumepe: ocTaHaB/INBaem

MCNOJZIHEeHUe C OLNBOKOM

= Work.scala X

import scala.util.{Try, Success, Failure}

def unsafeSleep(millis: Long): Unit = {
Thread.sleep(millis)
throw new RuntimeException("Boom!")

}

while (true) {
Try(unsafeSleep(1 000)) match {
case Success( ) =>
// UrHOpUpyem ycrex
case Failure(ex: InterruptedException) =>
throw ex
case Failure(ex) =>
println(s"ignore: $ex"
}

println("Do work")

}
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CneumnanbHbiem
ETOAbl import scala.util.{Try, Success, Failure}

= Work.scala X

def unsafeSleep(millis: Long): Unit = {
Thread.sleep(millis)

« BapuaHT No2 — BOCCTaHOBMTb dnar throw new RuntimeException("Boom!")

}

- nO,ﬂ,HMMaEN\ CUITHa/1 HaBeEPX U AdEM

BbI3blIBaEMO CTOPOHE while (!Thread.currentThread().isInterrupted) {
Try(unsafeSleep(1 000)) match {
case Success(_) =>
// UrHOpUpyem ycrex
case Failure(ex: InterruptedException) =>
// BOCCTaHB/INBAEM @/1ar pPepsIBaHNA

BbICTaBUM dnar, cAenaem BblBOA, B Thread.currentThread().interrupt()

KOHCO/b U YCMELIHO 3aBepLUMMCH case Failure(ex) =>
println(s"ignore: $ex")

println("Do work")

NnpoHabatoaaTb NpepbIiBaHME

" B npumepe: nonmaem UCKNOYEHME,

}



[loyemy curHan
O NpepbiBaHUMN
- ownbKa?

Hy»XeH mexaHn3m, KOTopbin 6bl mor

“BblpBaTbCA” N3 BAOKMPYIOLLEro KoAaa

OwmnbKa — eANHCTBEHHbIN BO3MOXHbIN

BAPUAHT OCTAHOBUTb BblHUC/IEHNE

Ecaun ectb paboTa ¢ pecypcamu, TO ollnbKa
NO3BOJIUT UX KOPPEKTHO 3aKPbITb

CamblIn XyALWWUN CLUEHAPUN B TAKOU CXEME —

MTHOPUPOBAHUE NPEpPbIBAHUA
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Cno)XXHoctm

= Work.scala X

case class Order(price: BigDecimal)

// Cuntaem LeHYy 3akala 4Yepe3 VAal/lIeHHbIN CepBuC
def remoteCalculatePrice(): BigDecimal

// JIOKasIbHbIN PACYET LJeHbl 3aKa3a

def fallbackCalculatePrice(): BigDecimal
// CoxpaHeHne B b/]

def saveOrder(order: Order): Unit

def processOrder(): Unit = {

// Ecnn BbI30B YAAa/IEHHOr0 CepBuca He VAasICA,
// TO UCMO/Ib3YEM JIOKA/IbHbIN PaCcyeT
val price =
Try(remoteCalculatePrice())
.getOrElse(fallbackCalculatePrice())

saveOrder(Order(price))

}
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Cno)XXHoctm

CnoXHoctb N21: Hy»XHO o4yeHb

aKKypaTHO obpabaTbiBaTb BCE

OLMNOKM B KOAe

B npumepe: echn npepbiBaHne
NPOU30LL/IO BO Bpema Nnoxoaa B
VAA/IEHHbIN CEPBUC, TO CUTHAN

UTHOPUPYETCH

= Work.scala X

case class Order(price: BigDecimal)

// Cuntaem LeHYy 3akala 4Yepe3 VAal/lIeHHbIN CepBuC
def remoteCalculatePrice(): BigDecimal

// JIOKasIbHbIN PACYET LJeHbl 3aKa3a

def fallbackCalculatePrice(): BigDecimal
// CoxpaHeHne B b/]

def saveOrder(order: Order): Unit

def processOrder(): Unit = {

// Ecnn BbI30B YAAa/IEHHOr0 CepBuca He VAasICA,
// TO UCMO/Ib3YEM JIOKA/IbHbIN PaCcyeT
val price =
Try(remoteCalculatePrice())
.getOrElse(fallbackCalculatePrice())

saveOrder(Order(price))

}
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Cno)XXHoctm

CnoXHoctb N21: Hy»XHO o4yeHb
aKKypaTHO obpabaTbiBaTb BCE

OLMNOKM B KOAe

YT06bI UCNPaBUTb, HAAO
NPobpPOCUTb UCKHOYEHME

InterruptedException

HesABHO co3aaem OTAe/IbHYIO
TpaeKToputo no paboTe c

npepbiBaHNAMM

= Work.scala X

def processOrder(): Unit = {
// EC/in BbI30B VAA/IEHHOIr0 cepBuca He VAasicAH,
// TO UCMO/Ib3YEM JIOKAJIbHbIN PACHYET
val price =
Try(remoteCalculatePrice()) match {
case Success(price) =>
price
case Failure(ex: InterruptedException) =>
throw ex
case Failure( ) =>
fallbackCalculatePrice()
}

saveOrder(Order(price))
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Cno)XXHoctm

= Work.scala X

while (!'Thread.currentThread().isInterrupted) {

= CnoxHocTtb Ne2: ABHO nobaBnAaTb 0
YeHb [OJIFUe BbIYUCI/IEHUSA

06paboTKy CMrHANOB O NPEepPbIBAHUMN, 1
4TOObI CAenaTb Koa bonee

OT3biBYHNBbIM

= Ecnum ectb AJ/INHHbIE
BblUMCNEHUA/LUKNbI, CTOUT
nNo6aBnTb 06paboTKY CMrHaNOB

npepbiBaHUA



Cno)XXHoctm

CnoxHoctb No3: cnonb3oBaTb

npaBu/ibHble MeToabl bnbanoTtek

Bcerna, roe ectb 6/10KMPOBKa,
HYXXHO CMOTPETb, KaK Bbi3blBaEMbl/

Ko, pearnpyeT Ha npepbiBaHUA

CTOUT BbI3blBAaTb METOAbI, KOTOpble

moryT 6pocutb InterruptedException

= Work.scala X

import java.util.concurrent.locks.ReentrantLock
val lock = new ReentrantLock()

// [oxo
lock.lock()

// Xopouo
lock.lockInterruptibly()
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A ytO B Scala?



Cucrembl
3dPeKToB

" OnucbiBaem BblYUCNEHUA Yepes
cncTemMbl 3P PEKTOB

" [lpumepbl NCNONb3YIOT OBUBANOTERY
— cats-effect

= BblyncneHnAa KOMNO3UPYHOTCA Yepes
flatMap

= CE3.scala X

import cats.effect.IO

val program: IO[Unit] =

I0.println("Step #1")
.flatMap(_ => IO.println("Step #2"))
.flatMap(_ => IO.println("Step #3"))
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Cucrembl o
3¢¢EKTOB import cats.effect.IO

val program: IO[Unit] =

I0.println("Step #1")
.flatMap(_ => IO.println("Step #2"))
.flatMap(_ => IO0.println("Step #3"))

= OnucbiBaem BblYUCNEHUA yepes

cncTemMbl 3P PEKTOB

" [lpumepbl NCNONb3YIOT OBUBANOTERY // Hnyero He npouncxognt
// HYyXHO ABHO 3anycTuts

program.unsafeRunSync()
" BbluMCNEHMSA KOMMNO3MPYIOTCA Yepes // std: Step #1

flatMap // std: Step #2

// std: Step #3
= BblYMCNEHUA NEHUBBIE, HYXKHO ABHO

— cats-effect

3anycKaTb



= Verl.scala X

val program: IO[Unit] =
I0.println("Step #1")

.flatMap(_ => IO.println("Step #2"))
.flatMap(_ => IO.println("Step #3"))

MmnepaTuUBHLIN KOA,

= Ver2.scala X

val program: IO[Unit] =
for {
<- IO0.println("Step #1")
<- I0.println("Step #2")
_ <- I0.println("Step #3")
} yield ()

// Yntaerca Kak

val classicProgram = {
println("Step #1")
println("Step #2")
println("Step #3")

}
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daunbepboil

= BbluMCIE€HNA MOXHO 3aMnycKaTb B
JIETKOBECHbIX NOTOKax — damnbepax

= MOXXHO ero OoTMeHUuTb

" MOXXHO 40X AaTbCA pe3ynbTraTa

BblYMcieHna B dpanbepe

= (OuyeHb noxoKe Ha Thread API

= CE3.scala X

val computation: IO[Unit]

val program: IO[Unit] =

for {
fiber <- computation.start
// BbryncrieHne computation ucrio/iHAETCA
B <- fiber.cancel
// BbiyucrieHne computation TOYHO
// OCTaHOBJ/IEHO
B <- fiber.join

} yield ()

43



daunbepboil

= BbluMCIE€HNA MOXHO 3aMnycKaTb B
JIETKOBECHbIX NOTOKax — damnbepax

= MOXXHO ero OoTMeHUuTb

" MOXXHO 40X AaTbCA pe3ynbTraTa

BblYMcieHna B dpanbepe

" (OyeHb noxore Ha Thread API
" [naBHOe OTAnYMe — UCNOTHEeHUe

cancel rapaHTUpyeT OCTaHOBKY

= CE3.scala X

val computation: IO[Unit]

val program: IO[Unit] =

for {
fiber <- computation.start
// BbryncrieHne computation ucrio/iHAETCA
B <- fiber.cancel
// BbiyucrieHne computation TOYHO
// OCTaHOBJ/IEHO
B <- fiber.join

} yield ()
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daunbepboil

NcnonHeHne dambepa morket

3aBepLlnTCa 3-ema NcXxodamm:

ycrex, olnbKa, oTMeHa

= CE3.scala X

enum Outcome[+A] {
case Success[A](value: A)
extends OQutcomel[A]
case Failure(exception: Throwable)
extends Outcome[Nothing]
case Cancelled
extends Outcome[Nothing]
}

trait Fiber[+A] {
def join: IO[Outcomel[A]]
def cancel: IO[Unit]

}
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daunbepboil

NcnonHeHne dambepa morket

3aBepLlnTCa 3-ema NcXxodamm:

ycrex, olnbKa, oTMeHa
KaHan oTmeHbl — OTAE/IbHbIN
B cnyyae Bbl3oBa cancel,
nocneayoLumm join BepHeT

Cancelled

= CE3.scala X

enum Outcome[+A] {
case Success[A](value: A)
extends OQutcomel[A]
case Failure(exception: Throwable)
extends Outcome[Nothing]
case Cancelled
extends Outcome[Nothing]

}

trait Fiber[+A] {
def join: IO[Outcomel[A]]
def cancel: IO[Unit]

}

46



daunbepboil

" lcnonHeHue panbepa moxer
3aBepLlnTCa 3-ema NcXxodamm:
ycrex, olnbKa, oTMeHa

= KaHan OTMEHbl — OTAE/IbHbIW

" B cnyyae Bbi30Ba cancel,
nocneayoLumm join BepHeT
Cancelled

= Henb3A OTMEHUTb OTMeHY, KaK B

C/ly4ae C OLMOKOU

= CE3.scala X

enum Outcome[+A] {
case Success[A](value: A)
extends OQutcomel[A]
case Failure(exception: Throwable)
extends Outcome[Nothing]
case Cancelled
extends Outcome[Nothing]
}

trait Fiber[+A] {
def join: IO[Outcomel[A]]
def cancel: IO[Unit]

}
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[lpnmep
OTMEHDI

Coenaem beckoHeyHoe
BblYMC/IEHME, KOTOpOe byaeT B
LMK E BbIBOAUTb YTO-TO B KOHCOJ1b
3anycTum ero B oTAe/IbHOM
danbepe n cnycta Bpema OTMEHUM

ero

= CE3.scala X

def loop(num: Int): IO[Unit] =
I0.println(s"UTepauua #Snum")
.flatMap(_ => loop(num + 1))

val program: IO[Unit] =
for {
loopFiber <- loop(1l).start
<- I0.sleep(30.seconds)
<- loopFiber.cancel

boyield ()
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[lpnmep
OTMEHDI

Coenaem beckoHeyHoe
BblYMCNEHUNE, KOTOpOE byaeT B
LLIMKNE BbIBOAUTb YTO-TO B KOHCO/1b
3anycTum ero B oTAe/IbHOM
danbepe n cnycta Bpema OTMEHUM
ero

Ecan npoBoAUTb aHANOTUIO C
while(true), To mbl 6b1 OXKMAaNN, YTO
BbIYMCNEHUE HUKOTAa He

3aBEPLLUNTCA

= CE3.scala X

def loop(num: Int): IO[Unit] =
I0.println(s"UTepauua #Snum")
.flatMap(_ => loop(num + 1))

val program: IO[Unit] =
for {
loopFiber <- loop(1l).start
<- I0.sleep(30.seconds)
<- loopFiber.cancel

boyield ()
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an,V‘ep = CE3.scala X
OTMEeHDbI def loop(num: Int): IO[Unit] =

I0.println(s"UTepauna #$num")
.flatMap(_ => loop(num + 1))

= Caenaem becKoHeuyHoe val program: IO[Unit] =

for {
BblYMC/IEHNE, KOTOPOEe byaeT B loopFiber <- loop(1).start
LMK/E BbIBOAUTbL YTO-TO B KOHCO/Ib _ <- I0. slgep(B@ .seconds)
. 3 3 <- loopFiber.cancel
anycTUm ero B OTAEe/IbHOM }oyield ()

danbepe n cnycta Bpema OTMEHUM
ero

= Ecam npoBOoAUTb aHANOMMIO C
while(true), To mbl 6b1 OXKMAaNN, YTO
BblYMC/IEHME HUKOTAa He
3aBepLuInTCA

= Ho 3TO He TakK, B npumepe

BblHncieHmne ycrneltwHo otTMeHUNTCA



[Touemy TaK?

¢ Kaxpoe BblUMCNEHME MOKHO
npeacTaBuTb, Kak rpad

N

Kaxpaa seplivHa — OTAe/bHbIN War
BblYUCNEHUA

¢ Pebpa pOpMMPYIOTCA U3 BbISOBOB
flatMap
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[Toyemy TaK?

B Kaxkgom flatMap HeaBHO ecTb
NpoBepKa Ha OTMEHY

Ecnn otmeHa npousowna, To
BblYMC/IeHMe OCTaHaB/IMBaeTCA

NHaue roeopA, sce BblHNCIIEHUNA
oTmMmeHAeMbl No YMOJIHAHUIO

NTepauna #1

OTMEHEH?

na HET

NTepauns #2

flatMap
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[Touemy TaK?

N

JIOrM4yHbIM BONPOC Aasblue: KaK bbITb €
pecypcamu’?

Henb3sa e npocTo B3ATb M OCTAHOBUTb
BblYUCNI€HUe?

X e HY*KHO BbICBODOOAUTbL B C/ly4ae
OTMEHbI?
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ynpasneHue
pecypcamm

= CE3.scala X

def loop(num: Int, r: String): IO[Unit] =
I0.println(s"UTepauna #$num (Pecypc: $r)")
.flatMap(_ => loop(num + 1, r))
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ynpasneHue
pecypcamu

" C NOMOLLbBIO CNeumanbHbIX
onepartopos bracket/guarantee
MOXHO 06bABUTL B3ATUE U
ocBoboOXKaeHne pecypca

= (OyeHb NoxXoXxe Ha try-with-resources

= CE3.scala X

def loop(num: Int, r: String): IO[Unit] =
I0.println(s"UTepauna #$num (Pecypc: $r)")
.flatMap(_ => loop(num + 1, r))

val loopWithResource: I0O[Unit] =
I0.println("Bboigenaem pecypc")
.as("resource"
.bracket { r => loop(1, r) } { r =>
I0.println(s"OcBo6oxnaem pecypc: $r")
}
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ynpasneHue
pecypcamu

" C NOMOLLbBIO CNeumanbHbIX
onepartopos bracket/guarantee
MOXHO 06bABUTL B3ATUE U
ocBoboOXKaeHne pecypca

= (OyeHb NoxXoXxe Ha try-with-resources

= CE3.scala X

def loop(num: Int, r: String): IO[Unit] =
I0.println(s"UTepauna #$num (Pecypc: $r)")
.flatMap(_ => loop(num + 1, r))

val loopWithResource: I0[Unit] =
I0.println("Bbigendem pecypc")
.as("resource"
.bracket { r => loop(1, r) } { r =>
I0.println(s"OcBo6oxnaem pecypc: $r")
}
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ynpasneHue
pecypcamu

" C NOMOLLbBIO CNeumanbHbIX
onepartopos bracket/guarantee
MOXHO 06bABUTL B3ATUE U
ocBoboOXKaeHne pecypca

= (OyeHb NoxXoXxe Ha try-with-resources

= CE3.scala X

def loop(num: Int, r: String): IO[Unit] =
I0.println(s"UTepauna #$num (Pecypc: $r)")
.flatMap(_ => loop(num + 1, r))

val loopWithResource: I0O[Unit] =
I0.println("Bboigenaem pecypc")
.as("resource"
.bracket { r => loop(1, r) } { r =>
I0.println(s"OcBo6oxnaem pecypc: $r")
}
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ynpasneHue
pecypcamu

" C NOMOLLbBIO CNeumanbHbIX
onepartopos bracket/guarantee
MOXHO 06bABUTL B3ATUE U
ocBoboOXKaeHne pecypca

= (OyeHb NoxXoXxe Ha try-with-resources

= CE3.scala X

def loop(num: Int, r: String): IO[Unit] =
I0.println(s"UTepauna #$num (Pecypc: $r)")
.flatMap(_ => loop(num + 1, r))

val loopWithResource: I0O[Unit] =
I0.println("Bboigenaem pecypc")
.as("resource"
.bracket { r => loop(1, r) } { r =>
I0.println(s"OcBo6oxnaem pecypc: $r")
}
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ynpasneHue
pecypcamm

" C NoMOLLbIO cneumanbHbIX
onepartopos bracket/guarantee
MOXHO 0OBbABUTbL B3ATUE U
ocBoboOXKaeHne pecypca

= (OyeHb NoxXoXxe Ha try-with-resources

= B cnyyae ntoboro 3aBepLieHUn
danbepa, pecypc byaet
ocBoboOXKaeH

" PecypcoB UAMN raPaHTUPOBAHHbIX
NEeNCTBUMN MOXKET ObITb CKO/IbKO

YroaHo

= CE3.scala X

def loop(num: Int, r: String): IO[Unit] =
I0.println(s"UTepauna #$num (Pecypc: $r)")
.flatMap(_ => loop(num + 1, r))

val loopWithResource: I0O[Unit] =
I0.println("Bboigenaem pecypc")
.as("resource"
.bracket { r => loop(1, r) } { r =>
I0.println(s"OcBo6oxnaem pecypc: $r")
}

val program: IO[Unit] =
for {
loopFiber <- loopWithResource.start
<- I0.sleep(30.seconds)
<- loopFiber.cancel
<- I0.println("®anbep ocTaHoBneH")

} ;ield ()
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ynpasneHue
pecypcamm

McnonHeHume cancel rapaHTupyer,
4YTO OTMeHAeMbIn ¢panbep
OCTaHOB/IEH, BK/ItO4Yas BCe

0cBObOOKAEHMA pecypcos

= CE3.scala X

def loop(num: Int, r: String): IO[Unit] =
I0.println(s"UTepauna #$num (Pecypc: $r)")
.flatMap(_ => loop(num + 1, r))

val loopWithResource: I0O[Unit] =
I0.println("Bboigenaem pecypc")
.as("resource"
.bracket { r => loop(1, r) } { r =>
I0.println(s"OcBo6oxnaem pecypc: $r")
}

val program: IO[Unit] =
for {
loopFiber <- loopWithResource.start
<- I0.sleep(30.seconds)
<- loopFiber.cancel
<- I0.println("®anbep ocTaHoBneH")

} ;ield ()
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ynpasneHue
pecypcamm

McnonHeHme cancel rapaHTupyer,
4YTO OTMeHAeMbIn ¢panbep
OCTaHOB/IEH, BKNOYasa BCe
0CBODOOXKAEHUA PecypcoB

MNHaye roBops, ecTtb rapaHTMA Ha TO,
yto “©amnbep octaHoBNEH”
NPOU3ONAET CTPOro nocne

“OcBoborxkpaem pecypc”

= CE3.scala X

def loop(num: Int, r: String): IO[Unit] =
I0.println(s"UTepauna #$num (Pecypc: $r)")
.flatMap(_ => loop(num + 1, r))

val loopWithResource: I0O[Unit] =
I0.println("Bboigenaem pecypc")
.as("resource"
.bracket { r => loop(1, r) } { r =>
I0.println(s"OcBo6oxnaem pecypc: $r")
}

val program: IO[Unit] =
for {
loopFiber <- loopWithResource.start
<- I0.sleep(30.seconds)
<- loopFiber.cancel
<- I0.println("®anbep ocTaHoBAEH")

} ;ield ()
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ynpasneHue
pecypcamm

, B cnyyae oTmeHbl, TOMUMO OCTaHOBKM
BblYMCEeHUA, byayT BbIMO/IHEHbI BCE
“rapaHTUpOBaHHbIE” AENCTBUA
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YT10 ewe
MOXHO AenaTb?

KpaTKo npobexmnmca no Tomy, 4To ele
MOXHO Aenatb

MoXHO onpeaenatb 'rapaHTUPOBaHHbIE” AEeNUCTBUA B
3aBMCUMOCTM OT pe3yabTaTa BbluMCAEHUA (Ycnex,
OLKMOKa, oTMeHa)

MOXHO pa3meyaTtb "HeoTMeHsemble” pernoHbl, YTobbl
rapaHTUPOBATb TPAH3aAKLUNOHHOCTb U3MEHEHUNI

MoOXHO ncnonHATb 6a0KMpyoWwmMe Java onepaumm Ha

oTAae/ibHOM nyJsie NOTOKOB

B chydyae oTmeHbl 610KMpYIOLWEN onepauum, MOMKHO
NpoBOLMPOBATL BbI3OB interrupt
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Cno)XXHoctm

" EAQWHCTBEHHAA C/IOXHOCTb: BpeMs
OTMeHbI B 0bLlem cay4ae

HedeETEPMUNHUNPOBAHO

= CE3.scala

X
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Cno)XXHoctm

EAMHCTBEHHAA CNOXKHOCTb: BPEMS
OTMEHbI B 06LLEM C/1y4yae
HeaeTeEPMUHMPOBAHO

CamMo BblYMCIEHNE MOXKET ObITb

6N10KUpPYHOLWLUM

= CE3.scala X

val infinite = I0.blocking {
while (true) {
println("Do Work")

}
}

for {
f <- 1nfinite.start
_ <= f.cancel
_ <- I0.println("Hukorga He 6yaeT Bbi3BaH")

b oyield ()

65



Cno)XXHoctm

EAMHCTBEHHAA CNOXKHOCTb: BpEMS
OTMEHbI B 06LLEM C/1y4yae
HeaAeTEPMUHNPOBAHO

Camo BblYMC/IEHUE MOXKET ObITb
6N10KUpPYHOLWLUM

Bpema ncnonHeHuA
“rapaHTMpPOBaHHbIX” AENCTBUMN

MOXKEeT ObITb AONTUM

= CE3.scala X

val longClose =
I0.println("Do Work")
.guarantee(I0.sleep(10.seconds))

for {
f <- longClose.start
<- f.cancel
_ <- I0.println("bygeT Bbi3BaH uepe3 10 cexkyHa")

b oyield ()
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Cno)XXHoctm

= CE3.scala X

val longClose =
I0.println("Do Work")
.guarantee(I0.sleep(10.seconds))

" EAMHCTBEHHAA CNOMKHOCTb: Bpems for {
f <- longClose.start
OTMeHbI B 0b6LLIem cnyyae <- f.cancel
HeeTePMMUHUPOBAHO _ <= IO0.println("bygmeT Bbi3BaH uvepe3 10 cekyHA")
b oyield ()

=  Camo BblYUCNEHNE MOXKET ObITb
6N10KUpPYHOLWLUM

= Bpema ncnonHeHwusA
“rapaHTUPOBaHHbIX  OENCTBUM
MOXKEeT ObITb AONTUM

" Ha npaKTUKe peaKo MOMKHO C TaKUM

CTONNKHYTbCA
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CpaBHeHue



Java Thread API

OTmeHa aBHad

[10 yMONYaHUIO HYXKHO ABHO

No6aBNATb peaKUnto Ha OTMEHY

Cucrtrembl
3pPeKToB

OTmeHa HeAaABHAaA

[10 ymoOn4aHUIO BeCb Koa ymeeT

pearmpoBaTb Ha OTMEHY
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Java Thread API

OTMmeHa aCMHXPOHHaA

Bbi3oB interrupt BbicTaBageT gpaar n He

NOX¥MAaeTca OTMEHb

Cucrtrembl
3pPeKToB

OTmeHa CUHXPOHHAaA

Bbi3oB cancel oTmeHAaeT BblYUCeHUe

N NOKUAOAETCA NONTHOU OCTAaHOBKU
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Java Thread API

CurHan - OwmbkKa

OTmeHa nponucxoamnT Yyepes
BblOpacblBaHUE NCKAKOYEHUWN, HYXKHO

aKKypaTHO 0bpabaTtblBaTb OLLUNOKM

Cucrtrembl
3pPeKToB

CurHan — OTAeNnbHbIM KaHan

OTmeHa nponucxoauT Yyepes
OTAE/IbHbIN KaHaN, KOTOPbIN

HEBO3MOHO CNyTaTb C OLINOKOU
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OTmeHbl B cucTtemax
3pPEeKTOB npoLue u
vaAobHee

72



[naBHaA npobnema ocraerca

OTMmeHa KOoolnepatnBHad 1 HE MOMeEHTa/IbHAA
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[naBHaA npobanema ocraerca

OTMmeHa KOoolnepatnBHad 1 HE MOMeEHTa/IbHAA

Becb CnonHAEMbIN KoA, AONXKEH Bce nencTBnA NO 3aKPbITUIO

pearnMpoBaTb HA CUTHaNA OTMEHb PECYPCOB A0/1KHbl ObITb ObICTPbIMU
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[naBHaA npobanema ocraerca

OTMmeHa KOoolnepatnBHad 1 HE MOMeEHTa/IbHAA

Becb McnosiHseMbl KOoA, A0NXKeEH

pearmpoBaTb Ha CUrHa/l OTMEHbl

Hy*HO rnyboKo NnoHMMaTb BCE, YTO
NPOUCXOANT B Bbl3bIBaE€MbIX
bnbnunortekax (HttpClient, DBu 1.4.)

Bce nencremsa no 3aKpbITUIO

PECYPCOB AO0J/IKHbI ObITb ObICTPbIMM

N KaK 3T BMbnnoTekn pearnpytot
Ha CUrHan oTmeHbl. Echm Boob e

pearnpytoT
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PeuenT ycnexa

Mcnonb3ymnTe oTMEHbI B CBOUX MPUJIOKEHMUAX,

VYUTbIBAA BCE NOABOAHbIE KAMHW

[MTMwnTE MHTErpaLMOHHbIE TECTbl HA TAaUMaAYTbI
M pa3pbliBbl cOegNHEHUN, YTOObI n36exKaTb

OLMOOK B npoae

Mpn obpaLLeHnn B CTOPOHHNE CUCTEMDI B
TecTax cumynmpymrte “otcytcreme” oTBeTa

KpaTHO NoBbICUTE OTKAa30yCTOMYMBOCTb CBOErO

cepBuca
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Cnacubo 3a
BHUMaAHue!

@FireFoxIL
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