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FMA  BERE—ZEFHRIEHEZ  EERXRIAAERT @ REEINHZ
P AR - BB A B R R R A E -
EIEER i » RUB — @4 % displayLatestContents HIR T, * HBEH
REFEAEBARBTEHREARL  ZAFHE T —E Token » WMATLIFIAE
1& Token EABEANEAEHEBEEM ° A Token XA AR HA BTN
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EREEEE - REEL > SERXEBS=EF5HR

1. B IEXASF Token °

2. 1R1E Token VS RFTHIAR ©

3. WMEFMARZRITEMEL -

7R LR B - FfI5eR ¥ LT AY Pseudo Code :

fun displaylLatestContents () {
val token = login(userName, password)
val contents = fetchlLatestContents (token)

showContents (contents)

login K I\ 2 [0 {# token ' fetchLatestContents K = & {& 3 login X =\
FrEl{E /Y Token RENE&RFITAR > xEHI 2 fetchLatestContentes
PR [E B4 R B4 showContents RN RAR ©

HA=ERIXNERNT ¢
fun login (userName: String, password: String): Token {...}

fun fetchLatestContents (token: Token): List<Content> {...}

fun showContents (contents: List<Content>) {...}
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Coroutine &2 F cooperation I I routine P48 & M I & * cooperation 1§
HEEE - EEH routine =15 function » method * R B2 RRIRIELERF
(Bi2) -

Routine(n.) - a sequence of computer instructions for performing a
particular task

Merriam-webster

FI—ERE AT AERFEIFXEEAERR  ROASEIINMAITEREL
REEBEEARNRITE LT BRERAIRITE  EEEFNRITHR
BRIERSAS - HIERLTHNEHELM A FTEFIEEN » FIANE A
RRIBATHE LB OISR - SEZH Context Switch @B AT EIE ... £%
i Coroutine B2 M EMRERAITHE LNME - BRBERHAETESE -
BT AR FE LM E - TAREH - TAEIITH EE Coroutine Y= £
FRIAFEE - ##E /1 48 Coroutine 2R 4% » & 1% /2 Kotlin Coroutine B = K £
= (EAERE - WMHEES A Coroutine (8,  1BFMSIMEAL

12-1| EEZXF{EH Coroutine

7£ Kotlin E 5 kotlinx.coroutine (RIEF » B85
test - REBEN BEHFERETIROIOMNINGAE » R

ZAEERS * core ~ ui

it
EEEA0_E core BIAT °

BRISHE AR EHIEIHI 2 BT 0 SLIE Kotlinx.coroutines-core IIAEEHZMA » 7%
(I N

dependencies {
implementation ("org.jetbrains.kotlinx:kotlinx-coroutines-
core:1.6.4")

}
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%5 KZ8F > Coroutine AR A 2% 1.6.4 -

Coroutine S FRELHITAE LSS + FBEE T PIRVEEIES (R FIE ?

12-2| BEXZ T VS ARSI

2-2-1 BHRBZT

B BAMEES—(EERARNE —BITRURED—@E#ITE - T1RE—
BEVNTREEARKIEECEARAMENE REEMERAEANERREE
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ETELERENTY - EEARKRBEDTENELERSE CPU RREHN
2T AN EEEMGERZ T ( Preemptive Multitasking ) °

RITHEBEENREB=MBEFAIER

1. ZMERNERITERNEIRENE LR #ERTE Thread.java A
—@EELERER LIFTE (MIN_PRIORITY » NORM_PRIORITY LI & MAX_
PRIORITY ) » N@AIA—ERE—H — I R BB SRV TLE B -

2. REBLEAREN ARG EER BARLEBERSNES  ZHEI R
25 CPU BFEAEEERS  ERHIIREHEERRHRRIERTE -

3. MREHEBEBELRERL B MAX_PRIORITY @ FREHEIRSHTE—F -
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|3-2| async Et&Ez3

3-1 /NEIENBELCEEM launch E 2 © A2 EIZ—1E Coroutine [@ 3R
ITEOEENFERS AR s MR —TEEERIEAREE —BEEEREEN
Coroutine [ * tBFL R ATIFTEN 4 async °

3-2-1 async &7

Fta Al > SEBBERERELNF  BEAEBREEATHERTEBLE
FEEE - fIa BAEE - EABERZESE AP NS ERIEERARSS
Iy > MAMRSHEEANEREBE R  HENGREEGWWUE (BFR)

async £2 launch 1§ [A] * #f 2 /& /X CoroutineScope HJ #E 7¢ K I\ * 1
PR T B9 2 E B launch — #8827 = {8 18 B : CoroutineContext °
CoroutineStart AN suspend CoroutineScope. () -> T ° £2 launch
AEHIZ async HI[E{EE 2447 Job /T H Y Deferred L 7| - £ B R FE
o REEEE—EFERLTEFETUINEERNETE  VEEFEZ
ABERE  AAWERIERNER  TUREEFTELE RIS T
await KT @ Wim EE2] async BiaRE A AILIEERATT -

public fun <T> CoroutineScope.async (
context: CoroutineContext = EmptyCoroutineContext,
start: CoroutineStart = CoroutineStart.DEFAULT,
block: suspend CoroutineScope. () -> T

) : Deferred<T> {

}
async XX
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public interface Deferred<out T> : Job {

public suspend fun await(): T
Deferred &

1T Example 3-4 & » [@] £ {# A runBlocking £ 37 Coroutine [ #8 » A& Y £ 4¢
Coroutine [B]{845 & + & B async 7237 — & Coroutine &8 - & Kotlin &
BERRNRE— TR RRIEE - ATl async B2 E1E true o

fun main() = runBlocking{
val result = async {
delay (100)
true
}
println ("Start async task")
println ("Result is S${result.await()}")

Example 3-4 - SBOEENIERTEE

Start async task

Result is true

async

It
await() » B \
Main Thread

« print print  m—)

3-3 f£f3 async EIIEHEOEEMY Coroutine
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wait children

New — start=—> Active =complete» Completing = finish=» Completed

| =

Cancelling finish Cancelled

4-1 Job &£wiEHA

FHrE—1E Job EBE T HAMBHLILT Job BEABRBRCE  8FF
FTE ¥ Job FERk » NIt BLREST AR Job EFSAERR T Job IR A4S RIFFT
SR - B REEWE .. o B BUBR Job B & [RIFFEUE ¥ Job
BB PIRE A E ERNATZEHBES - MARELEBELISMARE -

RIbMEANBALURRE  TRE-—EEBENBEERARFEEENRRE

B BRMAR 2 2% =1E7% (B : isActive * isCancelled I &
isCompleted ° NERERTY & = BEMMEEREENERR -

HRRE isActive isCompleted isCancelled
New ( ATZERIRIIAARRE ) false false false
Active (FEZRIVEDIAARES ) true false false
Completing (3@EAREE ) true false false
Cancelling (iE@EARRE) false false true
Cancelled ( A& IRRE false true true
Completed ( &#HRRAE) false true false

K 4-1 Job BUfRREE
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EE=FN# launch FHIRE » £ A launch £ 37 Coroutine 72 & 37 Z| EX &
By - " & Job FI4] 46 (B 2 Active * FTAIKFIATE Z S 4TI start K
BE > MRAFEB SRS R E1E 7 Coroutine B » #§ CoroutineStart
&£ A CoroutineStart.LAZY # A ° 4 launch(start = CoroutineStart.
LAZY) @ Z0LERL AT DURBB B RIES EMAE T start RNEENVER © TH
CoroutineStart.LAZY #£37#J Job RIARRE S New °

iDE
£ Coroutine B94 &y iBHA
RALEAIAIARAR New [ tart
TE start() B2E)
TARRBOIIGIRAE Active Job -——@
BEARRR Completing

isActi
B Cancelling \ — R R isActive
— < / isCompleted
RGIRAE Cancelled isComplete
isCancelled
BRI Completed \

14-3 | BURET

4-3-1 {EMA delay HNEUBETS

Coroutine th-EFIT#E BE VL5 - H A —EZ Coroutine BE40 &SRV BUHE 1E
¥ o Example 4-1 {# F runBlocking 237 — {& Coroutine fE 38 - I {3 F3 7 1
launch 4% B #37 Coroutine 2R {TIERZF EF © # S — 1@ launch #J Job 2 3
BIEZE - jobl, job2 N - HA » £H— : &EfE 100 2% * FIED Job1 done -
E#_ B2 1000 ZF » FIE] Job2 done ° 7E%= M & launch BIRET * 7
Ef] start launch » 1% 300 2 W& W14 2 — EE 748 cancel RN BUE Z T
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ERIEMNESR - A E A £ A Coroutine 28 (launch ~ async) 37
—{@& Coroutine [®3% > 7™M launch 3§ async & * AJUFEARBRTEE 2
( Dispatcher ) ZIZARRIMBATA « TN - BRY AER 2 BMABALL
# Job BAERESR T - Mt EESITE AR R IERE P EAAERM Job FRiE
I E A AR o BERMEFAERR © Job HEEFENEERFIE 7

|6-1| CoroutineScope

ERREMNEF P KA Z7E main() N £ B runBlocking K Bl &)
Coroutine ° i launch LI} async #)8 B 1E runBlocking FMIY & FL&H

IHEEZREN B Unresolved reference: launch °

fun main () {
launch { // compile error
println ("run launch block")

}

Example 6-1 * £ runBlocking IA9MEEERA launch

fun main() |
launch { // compile error
P Unresolved reference: launch

} Create function 'launch’ "C{*«d  More actions... e

6-1 launch ZX¥£ runBlocking AfE
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B launch —F 27z runBlocking {2 E A fe{E I ?

B B KE—T runBlocking FIRTEE A -

public actual fun <T> runBlocking (
context: CoroutineContext,
block: suspend CoroutineScope. () -> T

): T |

1f runBlocking KT\ NE M {E 221 * CoroutineContext L\ /X suspend

CoroutineScope. () -> T-°

® CoroutineContext ' #& Coroutine IR A Z1E Context 1 » I {FIE# T
Coroutine °

® suspend CoroutineScope. () -> T: CoroutineScope HY1E 7t K
7 » HR—1@ suspend KT °

£ Kotin B BRAITR AW EE— B2 22 REE A (Function Type) » &
BE%9 {H F§ lambda 3R Z N 2K £ 17 ° FTLL runBlocking A9 RIF MK Y

suspend CoroutineScope. () -> T-°

FTLA/R At launch LUK async #827E runBlocking E#1TIE ? AR E(M
#(/2 CoroutineScope HIIEF X °

[ launch

public fun CoroutineScope.launch (
context: CoroutineContext = EmptyCoroutineContext,
start: CoroutineStart = CoroutineStart.DEFAULT,
block: suspend CoroutineScope. () -> Unit

) : Job{
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BI—E= MR A Channel 2R 212 % @ JERZ \IEFS » Flow E2 Channel 4
[ BERAREELEFERSEENBRALR - B ERmESINETEE
ZIg ?

Flow 2FREEIERS ERRM—TBHR - ERRBES (omit) HIBEFR
1T -

An asynchronous data strean that sequentially emits values and completes
. normally or with an exception.

5SSOSO OO OU OO A U OU OO U UU O U VOO UUHUUR OO OO UUNIUR USROS
HIEEL EH5E48 Flow M T Ex Tﬁi%‘%&%H&ZEﬂ » EEIERZ EFHE
AEEAT  EEALUERTZAIZEE — LR ARG ELER IR AT
WEMRT °

78 Channel N K — &9 75 2 » Channel — X EX H —E{& - T Flow B H #Y
=— &R (Stream) 5 A FE @ £ Channel i » F ML EETILZ
R receive T K # W send R E X HKMI(E » 1 Flow LFEZEFE H
collect KA AILIEIBEBERMANFIBEARR °

|8-1| £—1& Flow

Kotlin $& £ 2 7& 75 TL#2 37 Flow » 1£ Example 8-1 ({48 flow KK E T )
0 7E flow{} AfEH repeat (10) EEHITHRIERE » MEBRAITHES
SN delay (100) = Coroutine * WS E FHY it FFH emit (it) 57 H
% o flow{} I HARMR A A2 —1E suspend K= [REZ Flow FZ|
BEWARHRE A X817 - FTRUERRIR N & = —1E suspend KT ©



Chapter 8 Flow

fun firstFlow(): Flow<Int> = flow {
repeat (10) {
delay (100)

emit (it)

Example 8-1 * 5—1@& Flow

BN I flow{ } BB EE—E suspend KT - delay ' FTAEBR R ~E
& Lambda F2Z 2 — & suspend T ( A% suspend K= R EE7E suspend
PRTCEHE AT ) ©

flow{ } RINMIESL :

public fun <T> flow(@BuilderInference block: suspend
FlowCollector<T>. () —-> Unit): Flow<T> = SafeFlow (block)

flow{ } NAVFEES Y —{& suspend X1 : suspend FlowCollector<T>.
() -> Unit-e

£ Example 8-1 #9 £low{ } &~ &R Y emit NI EFEESIRH

M emit KL EEHEE FlowCollector MNEIAIH T ©

public interface FlowCollector<in T> {

/**
* Collects the value emitted by the upstream.
* This method is not thread-safe and should not be invoked
concurrently.
)

public suspend fun emit (value: T)
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FREMNXES AMANEXNHEEEBEmain() R LHEH
runBlocking K237 —{E Coroutine fEA 1 * N4 runBlocking @ — &%
FEERITHEMERSE - 1T runBlocking &3 A 1T I #Y Coroutine 72
N - N EFAZEERINRITE -

NBERASE T ERERE ?

WNERBMTDAFHE PR » BEH(EH runBlocking KA I{FHI suspend
R - BEEL suspend AR BB =E delay RN EE (= BRI Coroutine
MR R EGENTERENERNESRE - EE—K » e ERMRITA
SEYRFE] ©

B4 B\ Z{EH Dispatcher.Main % Coroutine TEEHITE L#IT @ &
{# i Dispatcher.Main I FEZXBEARMNFEMARRHVRLE » ~iB
R EXMRENEA  TEAFEMNRETNEE KRB TTIEHNER
FEFNRIREARNAMR  F20 © Android BYEITA R F/ER Android 2R15
T TS TTAENRIBET » LR Android WEFITHE - KAR
F AR JVM IRIEMAZ Android BRI °

19-1| kotlinx-coroutines-test

Kotlin Coroutine 2t Y — & A PRI BRI E » Z A Coroutine JHI 518 B3
IR R © 221 build.gradle.kts FHEEKEGIMAZTERR :

dependencies {

testImplementation ('org.jetbrains.kotlinx:kotlinx-coroutines-
test:1.6.4")
}
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19-2]| runTest

1E/E T RY Example 9-1 #& » UserRepo #8718 E —{E 4 & fetchUserName fJ
suspend KT > {2 withTimeout R ICRHIM I A > B HITHIEF
F2BEIE 1000 2% @ HFERTLHEESHERE ; K2 * withTimeout
HEMWH TimeoutCancellationException ° M4 ¥ @RI » B
EUER] Service 7T A * AR IEFERIHEIL -

class UserRepo {

suspend fun fetchUserName (service: Service, id: Int = 0): String {
return try {
val name = withTimeout (1000) {
service.getName (id)
}

name

} catch (e: TimeoutCancellationException) {
"failll

Example 9-1 * UserRepo 8

HM - Service 2— B ENNE * AE—1{E suspend KT * getName °

interface Service {

suspend fun getName (id: Int): String

fetchUserName (B MEEDFEEAA - —@ERLEER S 5—@ER
ERRFIER o TR LT AR Service (RERILFINFH RAQE TE RS
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