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KynbTypa OTMEHbI

KaK npaBniibHO OTMEHATb BblYMCNEHNA?



ViBaH
Jidraes

B2B Tech, T-busHec

= 3aHMMaloCb pa3paboTKom bnbnmnoTtex n

NHCTPYMEHTOB ang Scala pa3paboTynkos

* PasBuBato npodeccuto Scala B T-baHke

= B Scala 7+ nert




O yem
ceroaHs
noroBopnm?

[lo4emy CTOUT OTMEHATb BblyucneHna? lNoyemy
3TO CNOXKHO?

Kak peann3yetca oTmeHa CTaHOapTHbIMIA
cpenctBammn Java?

Kak peannsyeTtca oTMeHa B cuctemax ap(PeKToB
Scala?

CpaBHeHune nogxoaoB 1 BbIBOAbI
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floyemy ctomT
OTMEeHATb?

Request
>

Request
>




floyemy cTomTt
OTMEHATb?

Request

>

Request

¢ Kaxngplil 3anpoc TpaTut pecypcbl: CPU,
RAM, coeanHeHna 1 1.10.

>
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>
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RAM, coegmHeHna n 1.4.
&~ Pecypcbl Bcerna KOHeUHbl, PONyCcKHas request N
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foyemy cTomnTt
OTMEHATDb?

Request
>
¢ Kaxngplil 3anpoc TpaTut pecypcbl: CPU, -
RAM, coegmHeHna n 1.4.
&~ Pecypcbl Bcerna KOHeUHbl, PONyCcKHas request N

CNOCOOHOCTb CUCTEMbI OrpPaHNYeHa

& Ecnu He orpaHn4mMBaTh Bpems
NCMONHEHNS, cuctema byoer
nerpaanpoBaTb



floyemy ctomT
OTMEHATb?

¢ HyxeH TaiimayT Ha Bpems NCMONHEHME
3anpoca

¢ Mo TaiimayTy octaHaBnusaem 06paboTKy
3anpoca 1 0cBoboXXOaem pecypchl

Response (Timeout)

Request

Request

>
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foyemy cTomnTt
OTMEHATDb?

¢~ OCTaHOBKa BbIYMCNEHNS MOXKET
3aHMMAaTb Bpems, OTClofda BOMNpoc —
Korga Bo3Bpallatb otBeta? Cpa3sy? Vinn
nocne 3aBepLUeHuna?

Response (Timeout)

Request

Request

>
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floyemy cTomTt
OTMEHATb?

¢ Moe nnyHoe NPeanoyTeHe — NydiLe
NOXNOATHCS 3aBEPLIEHNS

¢ Hert pucka yTeuKI pecypcos, Bceraa Bee
BbICBOOOXKOA€ETCS

¢ TpoLle MOHNTOPUTb, BPEMS OCTaHOBKN
BKII04AETCS B METPUKI UCMONHEHUS
3anpocoB

Response (Timeout)

Request

Request
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floyemy cTomTt
OTMEHATb?

¢ Ho, B TaKom Cryyae Hy>KHa rapaHTus
CBOEBPEMEHHOI OCTaHOBKW

¢ [oBUTbCA 3TOr0 0YEHb CIOXKHO

Response (Timeout)

Request

Request

>
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floyemy cTomTt
OTMEHATb?

¢ OTaenbHO CTOUT PacCMOTPETb CLEHapPUIA

OTMEHDbI CO CTOPOHbI KITNEHTA

OTmeHsAEeT 3anpoc
(3aKpbin BKNaaKy)

Request

>
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floyemy cTomTt
OTMEHATb?

¢ OTaenbHO CTOUT PacCMOTPETb CLEHapPUIA
OTMEHbI CO CTOPOHBI KNNEHTa

& B MmOMeHTbI 608, KMeHTam
CBONCTBEHHO nepesarpy»atb BKNagKu

¢ MOXXHO CHI3NTb 3PDEKT OT TaKIX
3anpocoB, ecnv YMeTb 0CTaHABNMBATb
BbIYUCNIEH NS

Request

OTmeHsAEeT 3anpoc
(3aKpbin BKNaaKy)

Request

>
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OTMeHa - KNMIoY K
CTaOMNbHON
cucrTeme




KaK OOJMKHa
paboTaTtb
OTMEeHa?

Hy>KHO YMETb 0CTaHaBNMBaTb 00pPaboTKy
3anpoca no BHeWHeMy curHany (oT Taiimepa
NN NPn 3aKpbITUN COEANHEHNS)

ObpaboTKa 3anpoca He OOMKHa UTHOPUPOBATb
curHan ob ocTaHOBKe

ObpaboTKa 3anpoca OomKHa CBOEBPEMEHHO
OCTaHaBNMNBATbCH

20



KaK OCTaAaHOBUTDH
BblyncneHume?




OObIYHDbIN KOO
He OCTaHOBUTb

= Bo3bmeMm NPOCTOIN LK, KOTOPbIIA
nenaet Kakyt-To paboty

= OH OyneT NCNOMHATLCS BEYHO

= Work.scala x

while (true) {
println("Do work")

}

22



c“rHan OT = Work.scala x
Haﬁn loaarens // BbluucsieHne B roToke

var 1sStopped = false

= Kopg MCNOoNHSAETCS B NOTOKaXx while ( ! isStopped) {
= YT100bl OCTAHOBUTb, HYXXEH CUrHan print-l_n( "Do work" )
N3BHE }

= Hy»kKHO gobaBuTb 00PaboTKy 3TOro

cUrHana B Ko // lMepegaya curHasna m3 Hab/OAaTENA
= CuUrHanom MoxeT ObITb NepemeHHas 1SSto ppe d = true



Java Thread
API

= java.lang.Thread Tak n ycTpoeH

" Y)Ke ecTb cneuuanbHblid pnar —
nepemeHHas interrupted

= jsinterrupted — yTeHune ¢pnara

= nterrupt — BbiCcTaBneHue nara B true

= Work.scala x

// BbluncrieHne B rnortoke
val thread = Thread.ofVirtual().start {  =>
while (!Thread.currentThread().isInterrupted) {
println("Do work")
}
}
// lMepefgava curHaza m3 Hab/04aTes 19
thread.interrupt()
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BaXXHoe
VTOYHEHne

Interruption nepeBognTCA, Kak "npepbiBaHne”.
To ecTb BbicTaBNAA gnar, Mbl MPOCKMM NOTOK
npepBaTb CBOE NCNOJIHEHWNE

EOQVMHOM TPaKTOBKW CEMAHTUKI MPepbIBaHNS -
HeT

Ha npaKTunke Yyalle BCero: npepbiBaHne =
OCTaHOBKa BblYMCIIEHNS

Ho aT0 HeoOSA3aTeNbHO )
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CneunanbHble
merTonabl

= Pqp cTaHOapTHbLIX ONOKMPYIOLWMX

MEeTOd0B YMEEeT pearnpoBaTtb Ha gnar

npepbIBaHNS

= Hanpumep, Thread.sleep

= Work.scala x

// BblyucrieHne B OoTOKe
val thread = Thread.ofVirtual().start { =>
while (true) {
/7 Ecan BUANT CUrHA MpepsiBaHnA,

// TO BbbpaceiBaer InterruptedException
Thread.sleep(1 000)

println("Do work")

}
}

// lepefgava curHaza m3 Hab/04aTes 19
thread.interrupt()
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CneunanbHble
merTonabl

= Pgqn cTaHOapTHbIX ONOKNPYHOLW X
MEeTOd0B YMEEeT pearnpoBaTtb Ha gnar
npepbiBaHNSA

= Hanpumep, Thread.sleep

= Ecnun ¢nar BbiCTaBMNeH, TO METOL ero
BNOWT, OYMLLLAET dnar n BblopacbiBaeT

ncknoveHmne — InterruptedException

= B npumepe: NOTOK 3aBEepLUNT CBOE

NCMNONMHEHWE C NCKITIOYEHWEM

= Work.scala x

// BblYnc/ieHne B [MOTOKE
val thread = Thread.ofVirtual().start {  =>
while (true) {
/7 Ecan BUANT CUrHA MpepsiBaHnA,
// TO BblbpaceiBaeT InterruptedException
Thread.sleep(1 000)
println("Do work")

}
}

// lepefgava curHaza m3 Hab/04aTes 19
thread.interrupt()
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CneunanbHble
merTonabl

= Ecnun InterruptedException noBsuTtcs,
TO CrHan Ha npepbiBaHNe
nrHopupyetcs n pabora
NpomooKaeTcs

= Tak genartb KpalHe He

pekomeHpyetca!

= Work.scala x

import scala.util.Try

// BblyncrieHne B oToOKe
val thread = Thread.ofVirtual().start { =>

while (true) {
S/ JIoBUM J1106b61€ OUNOKU U UTHOPUDYEM UX

// IKBUBA/IEHTHO try-catch
Try(Thread.sleep(1 000))
println("Do work")

|
}
// lMepefgava curHaza m3 Hab/04aTes 19
thread.interrupt()
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CneunanbHbie
merTonabl

= Work.scala x

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

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

}
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CneunanbHbie
merTonabl

= 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( ) =>
// UrHOPpUpyem ycrex
case Failure( ) => 7?7
}

println("Do work")

}
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CneunanbHble
merTonabl

= Ecnu Ham Heobxoammo obpaboTaTtb
OpYrme NCKMOYEHNS, TO eCTb 2
BapnaHTa

= (Oba BapnaHTa NPOANKTOBAHbI
HESABHOI KOHBEHLWeEN no paboTe ¢

npepbIBaHNSAMUY

= 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(_ ) =>

// UrHOPpUpyem ycrex
case Failure( ) => 7?7

}

println("Do work")

i

il



CneunanbHble
METOﬂbI 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(_ ) =>

= BapuaHT N21 - MpobpocuTb

NCKNMKOYEHWNE Oallblle

= B npumepe: octaHaBnmMBaem

CMONHEHME C OLWNOKO // UrHOPpUpyem ycrex
case Failure(ex: InterruptedException) =>
throw ex

case Failure(ex) =>
println(s"ignore: $ex")
}

println("Do work")



CneunanbHble
merTonabl

= BapunaHTt N°2 — BoccTtaHOBUTbL pnar
= [logHMMaem CUrHan HaBepx 1 oaem
Bbl3bIBAEMOIA CTOPOHE MPOHabntoaaTh

npepbiBaHnE

=" B npumepe: nokmaem NCKMOYEHNe,
BbICTaBUM nar, coenaem BblBOM B

KOHCOJ1b N YCNELWHO 3aBEPLUNMCH

= Work.scala x

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

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

}

while (!Thread.currentThread().isInterrupted) {
Try(unsafeSleep(1 000)) match {
case Success( ) =>
// UrHOPpUpyem ycrex
case Failure(ex: InterruptedException) =>
// BOCCTaHB/INBaAeEM riar rnpepbiBaHnAa
Thread.currentThread().interrupt()
case Failure(ex) =>
println(s"ignore: $ex")
}

println("Do work")
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floyemy
CUrHan o

npepbiBaHNMN -
OHJMGKa? OwwnbKa — eaMHCTBEHHbIN BO3MOXXHbII i BapunaHT

OCTaHOBWTb BbIHNCITIEHWE

Hy)>XEH MmexaHn3m, KOTopblil Obl mor
“BblpBaTbCcA” N3 ONOKMPYIOLWEro Koga

Ecnun ectb paboTta ¢ pecypcamu, TO OLLINOKa
NO3BOMUT NX KOPPEKTHO 3aKpPbITb

CambliA XyaLnn cueHapnin B TakoW cxeme —
NTHOPUPOBaHWE NpepbiBaHNA
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CNnoXXHocCctnm

= Work.scala x

case class Order(price: BigDecimal)

// Cuntaem LeHy 3aKkala 4Yepe3 YAa/IeHHbIN CepBUC
def remoteCalculatePrice(): BigDecimal

// JIOKa/IbHbIN PaCHeT LJeHbl 3aKa3a

def fallbackCalculatePrice(): BigDecimal

// CoxpaHeHune B b/f]
def saveOrder(order: Order): Unit
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CNnoXXHocCctnm

= Work.scala x

case class Order(price: BigDecimal)

// Cuntaem LeHy 3aKkala 4Yepe3 YAa/IeHHbIN CepBUC
def remoteCalculatePrice(): BigDecimal

// JIOKa/IbHbIN PaCHeT LJeHbl 3aKa3a

def fallbackCalculatePrice(): BigDecimal

// CoxpaHeHune B b/f]

def saveOrder(order: Order): Unit

def processOrder(): Unit = {
// Ec/in BbI30B VAAa/IeHHOro cepBuca He yAascA,
// TO UCrno/sib3yem J/I0Ka/IbHbIN PacyeT
val price =
Try(remoteCalculatePrice())
.getOrElse(fallbackCalculatePrice())

saveOrder(Order(price))

}
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CNnoXXHocCctnm

CnoXxHocTb N21: HYy>XHO 04Y€eHb

aKKypaTHO 0bpabaTbiBaTb BCE
OLLINOKK B Kopae

B npunmepe: ecnin npepbiBaHne
NPON30LLI0 BO Bpemd noxona B

yOaneHHbI CEPBIC, TO CAMHAJ
NrHopupyeTcs

= Work.scala x

case class Order(price: BigDecimal)

// Cuntaem LeHy 3aKkala 4Yepe3 YAa/IeHHbIN CepBUC
def remoteCalculatePrice(): BigDecimal

// JIOKa/IbHbIN PaCHeT LJeHbl 3aKa3a

def fallbackCalculatePrice(): BigDecimal

// CoxpaHeHune B b/f]

def saveOrder(order: Order): Unit

def processOrder(): Unit = {
// Ec/in BbI30B VAAa/IeHHOro cepBuca He yAascA,
// TO UCMO/Ib3YeM /I0KA/IbHbIN PacdeT
val price =
Try(remoteCalculatePrice())
.getOrkElse(fallbackCalculatePrice())

saveOrder(Order(price))

}
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CNnoXXHocCctnm

= CnoXxHocTb N21: Hy)KHO O4eHb

aKKypaTHO 0bpabaTbiBaTb BCE

OLNOKN B KOOe

= Y100bI MCMPaBUTb, HAOo NPOOPOCUTD

nckntoveHmne InterruptedException

= HedBHO cO3daem OTOENbHYIO
TPaeKTopuo No paboTe ¢

npepbIBaHNSAMUY

= Work.scala x

def processOrder(): Unit = {
// Ec/in BbI30B VAAa/IeHHOro cepBuca He yAascA,
// TO UCM0/Ib3YEM JIOKA/TbHbBIN PacyeT
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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CNnoXXHocCctnm

Cno)xHocTb N22: ABHO n0OaBNATb

00paboTKy CUrHanoB o0 NpepbiBaHNMN,
4yTOObI coenaTtb Ko bonee

OT3bIBY4BbIM

Ecnn eCcTb ONIVHHbIE

Bbl4Y/CNEHNS[UNKNbI, CTOUT nobaBunThb

00paboTKy CUrHaNoOB NpepbIBaHNS

= Work.scala x

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

}

/) O4eHb [OJ/Irne BblYUC/TEHNA
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CNnoXXHocCctnm

Cno)xHocTtb N23: Vicnonb3oBaTtb

npaBuUbHbIe MeToAabl OrdNMoTeK

Bcerna, roe ectb 6NOKNpPOBKA, HYXKHO
CMOTPETb, KaK Bbl3blBaEMbIii KOf

pearnpyeT Ha NpepbiBaHSA

CTownT BbI3bIBaTb MeTOObl, KOTOPbIE

moryT opocuTb InterruptedException

= Work.scala x

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

/. [noxo
lock.lock()

// Xopouwo
lock.lockInterruptibly()
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A yTO B Scala?




Cucrembl
AP PEKTOB

= OnuncbiBaem BblYMNCNEHNS Yepes
cuctembl apHEKTOB

= [lpumepbl NCMONb3YIOT ONONNOTEKY —
cats-effect

= BblYMCNEHNa KOMNO3UpPYIOTCA 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(_ => IO.println("Step #3"))

=  OnuncbiBaem BblYCNEHNA Yyepes

cuctembl apHEKTOB

= [Ipymepbl NCMOMb3YIOT B1BANOTEKY — // Hndero He nponcxognt
// HYyXHO SABHO 3amnycrtuTtsb

program.unsafeRunSync()
= BbIlYMCNEHNSA KOMMO3MPYIOTCH Yepe3 // std: Step #1

flati // std: Step #2
e // std: Step #3

cats-effect

= BblYnCNeHna NeHnBble, HY)KHO ABHO

3anyckaTb



MnmnepaTnBHbIN KO,

= Verl.scala X = Ver2.scala X
val program: IO[Unit] = val program: IO[Unit] =
I0.println("Step #1") for {

<- I0.println("Step #1")
<- I0.println("Step #2")

_ <- IO0.println("Step #3")
} yield ()

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

/) YuTaerca Kak

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

}
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daiibepbl

= BblYMCNEHNS MOXHO 3anycKaTtb B
NErkKoBECHbIX MOTOKax — panbepax

= MOYXHO ero OTMeHUTb

= MOXXHO O0XKOaTbCa pe3ynbraTa

BblyucneHns B paribepe

= (OyeHb noxoxxe Ha Thread API

= CE3.scala x

val computation: IO[Unit]

val program: IO[Unit] =

for {
fiber <- computation.start
// BblyncrieHne computation uCro/IHAETCA
B <- fiber.cancel
// BblyncrieHne computation TOYHO
// OCTaHOBJ/IEHO
B <- fiber.joiln

}oyield ()
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daiibepbl

= BblYMCNEHNS MOXHO 3anycKaTtb B
NErkKoBECHbIX MOTOKax — panbepax

= MOYXHO ero OTMeHUTb

= MOXXHO O0XKOaTbCa pe3ynbraTa

BblyucneHns B paribepe

= (OyeHb Noxoyke Ha Thread API
= [naBHOE OTNn4Ymne — NcnonHeHne

cancel rapaHTUpyeT 0OCTaHOBKY

= CE3.scala x

val computation: IO[Unit]

val program: IO[Unit] =

for {
fiber <- computation.start
// BblyncrieHne computation uCro/IHAETCA
B <- fiber.cancel
// BblyncrieHne computation TOYHO
// OCTaHOBJ/IEHO
B <- fiber.joiln

}oyield ()
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daiibepbl

icnonHeHne daribepa MOXKET

3aBEPLUNTCSA 3-eMs Mcxoaamu: yenex,
OLLINOKa, OTMeHa

= CE3.scala x

enum Outcome[+A] {
case Success[A](value: A)
extends Outcome[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]

}

4



daiibepbl

= |lcnonHeHne dparbepa MOXKET
3aBepLLINTCS 3-eMsl MCXodamu: YChex,
OLwnbKa, OTMEHA

= KaHan OTMeHbl — OTOENbHbII

= B cny4ae Bbl30Ba cancel,

nocnenywowwnia join BepHet Cancelled

= CE3.scala x

enum Outcome[+A] {
case Success[A](value: A)
extends Outcome[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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daiibepbl

= |lcnonHeHne dparbepa MOXKET
3aBepLINTCH 3-eM$ CXogamu: ycnex,
OLnbKa, OTMEHa

= KaHal OTMEHbl — OTOENbHbINA

= B cny4ae Bbl30Ba cancel,
nocnenywowwnia join BepHet Cancelled

= Henb3 OTMEHUTb OTMEHY, KaK B

cry4ae ¢ OLnOKOI

= CE3.scala x

enum Outcome[+A] {
case Success[A](value: A)
extends Outcome[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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fpnmep
OTMEHDbI

= Cpenaem 6eCKOHEYHOEe BblYMCIEHNE,
KoTopoe byaeT B LIMKNEe BbIBOOUTD
YTO-TO B KOHCOMb

= 3anycTum ero B otaenbHom dainbepe

N CMYCTA BPpEMA OTMEHUNM €TI0

= CE3.scala x

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

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

boyield ()
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fpnmep
OTMEHDbI

= Cpenaem 0eCKOHEYHOE BblYUCIIEHME,
KOTOpoe OyOeT B LIMKNE BbIBOAUTD
YTO-TO B KOHCOJTb

= 3anycTum ero B otaenbHom dainbepe
N CNYCTS BPEeMS OTMEHUM €ro

= EcCnum npoBOAWTb aHanoruio ¢
while(true), To mbl Obl oXXupganu, 4To

BblUNCIIEHNE HUKOIda HE 3aBEPLUNTCA

= CE3.scala x

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

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

boyield ()

o1



fMpnmep
OTMEHDbI

= Cpenaem 0eCKOHEYHOE BblYUCIIEHME,
KOTOpoe OyOeT B LIMKNE BbIBOAUTD
YTO-TO B KOHCOJTb

= 3anycTum ero B otaenbHom dainbepe
N CNYCTS BPEeMS OTMEHUM €ro

= EcCnum npoBOAWTb aHanoruio ¢
while(true), To mbl Obl OXXunganu, 4to
Bbl4MCIEHE HNKOrOa He 3aBepLUNTCS

= HO 3TO He TakK, B npumepe

BblHMCIIEHNE YCNEWHO OTMEHWUTCA

= CE3.scala x

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

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

boyield ()
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NMMoyemy TaK?

Ka)xmoe BblYUCieHne MOYXHO
npencTaBuTh, KakK rpad

Ka)kpasa BeplUHa — OTOeNbHbIN Wwar
BbIYMCNEHNS

Pebpa dopmunpyoTcs 13 BbI30BOB
flatMap

VITepauna #1

flatMap

Tepaunsa #2

flatMap

NTepaunsa #3

flatMap
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NMMoyemy TaK?

B kaxkxgom flatMap HessBHO ecTb
NpPoBepKa Ha OTMeHY

Ecnn oTmeHa npown3oLuna, 10
BblYMCNEHE OCTaHaBNNBaeTCs

lIHa4e roBops, BCe BblYNCEHNS
OTMEHdEeMbI NO YMOJT4aHWIO

NTepaunsa #1

OTMmeHeH?

aa HET

NTepaunsa #2

flatMap

o4



NMMoyemy TaK?

JTornyHbIin BONpocC ganblie: KakK ObiTb C
pecypcamin?

Henb34 )Xe NpoCcTO B3Tb 11 OCTAHOBUTb
BblYnCNeHne?

/IX YKe HY)>XHO BbICBODOANTL B Cly4yae
OTMEHDbI?

NTepaunsa #1

OTMmeHeH?

aa HET

NTepaunsa #2

flatMap
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ynpasneHune
pecypcamn

= CE3.scala x

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

= C nomoLlbto cneumnanbHbIX
onepartopoB bracket/guarantee
MOXHO 00BABUTbL B3SATUE U
0cBODOXOEHME pecypca

= (Oy4yeHb NOX0Xe Ha try-with-resources

= CE3.scala x

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

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

}

of



ynpasneHune
pecypcamn

= C nomoLlbto cneumnanbHbIX
onepartopoB bracket/guarantee
MOXHO 00BABUTbL B3SATUE U
0cBODOXOEHME pecypca

= (Oy4yeHb NOX0Xe Ha try-with-resources

= CE3.scala x

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

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

}
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ynpasneHune
pecypcamn

= C nomoLlbto cneumnanbHbIX
onepartopoB bracket/guarantee
MOXHO 00BABUTbL B3SATUE U
0cBODOXOEHME pecypca

= (Oy4yeHb NOX0Xe Ha try-with-resources

= CE3.scala x

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

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

}
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ynpasneHune
pecypcamn

= C nomoLlbto cneumnanbHbIX
onepartopoB bracket/guarantee
MOXHO 00BABUTbL B3SATUE U
0cBODOXOEHME pecypca

= (Oy4yeHb NOX0Xe Ha try-with-resources

= CE3.scala x

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

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

}
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ynpasneHune
pecypcamn

= C nomoLlbto cneumnanbHbIX
onepartopoB bracket/guarantee
MOXHO 00BABUTbL B3SATUE U
0cBODOXAEHME pecypca

= (Oy4yeHb NOX0Xe Ha try-with-resources

= B cny4ae noboro 3aBepLieHuns
dainbepa, pecypc byoet ocBobOOXKAEH

= PecypcoB 1N rapaHTUPOBaHHbIX
0ECTBUI MOXXET ObITb CKOMbKO

VrOOHO

= CE3.scala x

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

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

}

val program: IO[Unit] =
for {
loopFiber <- loopWithResource.start
<- I0.sleep(30.seconds)
<- loopFiber.cancel
<- I0.println("®an6ep ocTaHoBNEeH")

b oyield ()
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ynpasneHune
pecypcamn

lcnonHeHme cancel rapaHTMpyeT, YTo
OTMEHSIEMbI (paiibep OCTaHOBIEH,
BK/H0Yas BCe 0CBOOOKOEHUS

PECYpcoB

= CE3.scala x

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

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

val program: IO[Unit] =
for {
loopFiber <- loopWithResource.start
<- I0.sleep(30.seconds)
<- loopFiber.cancel
<- I0.println("®an6ep ocTaHoBNEeH")

b oyield ()
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ynpasneHune
pecypcamn

= |IcnonHeHune cancel rapaHTupyeT, 4To
OTMEHSIEMbI (paiibep OCTaHOBIEH,
BK/H0Yas BCe 0CBOOOKOEHUS
PECYpPCOB

= |/IHa4ye roBops, ecTb rapaHTNA Ha TO,
yTo “Painbep ocTaHOBNEH"
NPON30MNOET CTPOro nocne
*OcBoboXkaaem pecypc”

= CE3.scala x

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

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

}

val program: IO[Unit] =
for {
loopFiber <- loopWithResource.start

<- I0.sleep(30.seconds)
<- loopFiber.cancel

<- I0.println("®anbep ocTaHOBAEH")

b oyield ()
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ynpasneHune
pecypcamn

B cny4yae oTMmeHbl, MOMMNMO OCTaHOBKW
BblYKMCNEHNS, OYAYT BbIMOMHEHbI BCE
“rapaHTupoBaHHblIe” OenNcTBNSA

HET

NTepaunsa #2

flatMap

NTepaunsa #1

OTMeHeH?

Aa

OcB0bOXOEHNE pecypca
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MOXHO
aenarb?

KpaTKo npo6exumcs no Tomy, Yto eLle
MOXXHO AenaTb

MoYXHO onpenensaTb "rapaHTUPOBaHHbIE” OENCTBUSA B
3aBNCUMOCTI OT pe3ynbTaTa Bbl4MCNeHns (ycnex, owmnobka,
OTMEHa)

MOXXHO pa3ameyaTb "HEOTMEHSEMbIE” PETMOHbI, YTOObI
rapaHTUpoBaTb TPAH3aKLUMNOHHOCTb N3MEHEHWIA

MoXXHO NCNONHATb GnokmpyoLme Java onepaLmm Ha
OTOENbHOM Myfe NOTOKOB

B cny4ae oTMeHbl OOKUpPYIOLLEN onepaunm, MOXHO
NpPoBOLPOBaTh BbI30B interrupt
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CNnoXXHocCctnm

= EONHCTBEHHAS CNOXXHOCTb: Bpemst
OTMEHbI B 00LweMm crnyyae
HeOeTeEPMUNHNPOBAHO

= CE3.scala

X
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CNnoXXHocCctnm

= EONHCTBEHHAS CNOXXHOCTb: Bpemst
OTMEHbI B 00LweMm crnyyae
HeOeTeEPMUNHNPOBAHO

=  Camo BblYMCNEHNE MOXXET ObITb

DNOKNPYIOLLINM

= CE3.scala x

val infinite = IO.blocking {

while (true) {
println("Do Work")

}
}

for {
f <- i1nfinite.start

<- f.cancel
_ <- I0.println("Hukorga He 6ygeT Bbi3BaH")

} yield ()
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CNnoXXHocCctnm

=" EONHCTBEHHAs CMNOXHOCTb: Bpems
OTMeEHbI B 0bLLIEM cryYae
HeoeTepMNHNPOBAHO

=  CaMmo BbIYMNCMEHNE MOXXET ObITb
DNOKNPYIOLLINM

= Bpems UcnonHeHns
“rapaHTNPOBAHHbIX" OECTBNI MOXKET

ObITb OONTNM

= CE3.scala x

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

for {
f <- longClose.start

<- f.cancel
_ <- I0.println("byneT Bbi3BaH yepe3 10 cekyHAa")

} yield ()
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CNnoXXHocCctnm

= EOnHCTBEHHAas CNOXHOCTb: Bpems
OTMeEHbI B 0bLLIEM cryYae
HegeTepMUHNPOBAHO

=  CaMmo BbIYMNCMEHNE MOXXET ObITb
DNOKNPYIOLLINM

= Bpems UcnonHeHns
“rapaHTNPOBAHHbIX" OECTBNI MOXKET
ObITb OOMTM

=  Ha npaKkTnkKe peako MOXXHO C TaKm

CTOJTIKHYTbCA

= CE3.scala x

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

for {
f <- longClose.start

_ <= f.cancel
_ <- I0.println("byneT Bbi3BaH yepe3 10 cekyHAa")

} yield ()
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CpaBHeHune



Java Thread API cucrtembl
AP PEKTOB

OTmeHa ssBHas OTmeHa HesiBHas

[10 YMOMYaHNIO HYXXHO IBHO 000aBNATL [10 ymon4aHunio BECb KO yMmeeT

PEeaKLM0 Ha OTMEHY pearnpoBaTb Ha OTMEHY
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Java Thread API

OTmeHa aCUHXPOHHas

Bbi30oB interrupt BbicTaBnAeT dnar 1 He

OOXNOaeTCA OTMEHDI

Cucrtembl
3P DEeKTOoB

OTmeHa CUHXPOHHas

Bbi30B cancel oTMEHSET BblYNCIIEHNE U

O0XXOaeTcs NoMHOWM OCTaHOBKN
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Java Thread API

CurHan - OunokKa

OTmeHa nponcxoanT yepes
BblOpacbIiBaHNE NCKNIOYEHWNIA, HYXKHO

aKKypaTHO 00pabaTbiBaTh OLLINOKY

Cucrtembl
3P DEeKTOoB

CurHan - OToenbHbIN KaHan

OTMEeHa NPONCXOOUT Yepe3 OTAENbHbII

KaHan, KoTopblA HEBO3MOXXHO cnyTaThb C
OLLNOKOIA
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OTMmEeHbI B
cCuCTemax
3P DEKTOB npouye
N yAOOHee




FmaBHas npo6nema ocraercs

OTmeHa KoonepaTtnBHast U He MOMeHTaNbHas

s



FmaBHas npob6nema ocraercs

OTmeHa KoonepaTtnBHast U He MOMeHTaNbHas

Becb MCNonHAeMbIl KOO, AOMKEH Bce nencTBursa no 3aKpbITHIO
pearnpoBaTtb Ha CrHan OTMEHbI PecypcoB OOMKHbI ObiTb ObICTPbIMMN
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FmaBHas npob6nema ocraercs

OTmeHa KoonepatnBHaa U He MOMEHTaJibHas

Becb MCMOMHAEMbII KO, AOMKEH
pearmpoBaTb Ha CUrHan OTMEHbI

Hy>KHO rnyboKo NOHMMATb BCE, YTO
MNPONCXOONT B Bbl3blBAEMbIX
buonunotekax (HttpClient, DB n 1.4.)

Bce nencTBrg No 3aKpbITUIO
PECYPCOB AO0MKHbI ObITb ObICTPbIMMN

1 KaK 3aTK BNBNNOTEKN pearnpytoT
Ha CUrHan oTmeHbl. Ecnu BoobLwe
pearnpyroT

"



«OaHa oMo Ka n oTMeHa He
pabotaet»

[1»xencoH Ctentem



ilcnonb30BaTb OTMEHbI NPOCTO HEOOXOANMO NPY
pa3paboTKe cTabunbHbIX cUcTem. Ho HY>KHO
VYMUTbIBATb BCE NOOBOAHbIE KAMHW

[MnWnTe NHTEerpaLnoHHbIE TECTbI HA TalkimayTbl I
Pa3pbliBbl COEANHEHNIA, YTOObI N30eXaTb

OLwnOOK B npoae

[pn oOpalLeHNN B CTOPOHHMNE CUCTEMbI B TECTAX
CUMYNNPYNTE “OTCYTCTBME" OTBETA

KpaTHO NoBbICNTE OTKa30yCTONYNBOCTb CBOEr0
cepBuca
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