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A} ofE el Aol Atk tht w2 LT P55 elofel s TRy SNO R B 94
vet,

e
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i
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2 e AfIAIE 71HEe R g QIEA R, RxJaval] 122} 7|52 olsistal ddel #A &
B3 ¢ QA =elsyh whebA 2o R 2 aedeo] v Qs AL olFA] Al RxJava
£ AMEE 4= A BiF, RxJavad] glHfATEO 2= ofaljsly] ol e Hid thefeh APT AMEHS
oA FAl o= sl glo] 7] RxJavas AMSSIAL AU RxJava 7|52 F53] -85}
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g, A28 % oA B o ool X2 1S otolERMHIAcoserice 2 o]
Sk AAgoR mege TRk o ARe) AT 22D st
chut ejolel s T2y sizelAl el ARy 0.2 R2) wolok T}, 2o
Bl A glo] 2ol me g go R PHE AARE ojulsin o] dEelu, alEls A
Aglolgh A4S B PlolElS Aelekar Aol wek AMY OFR(cile o T AHY Qllscale
0 AEOR Sas) Ao WAL SUORM A whe) SERE 4 gl AlARe W
Jejms o] elojEs A|ARe magmet ohet glxtelel thet A% Waghch 1¢n
2} Aju|2g eloleln mR Yo TS gok eloleln AlAge 5T 5 g
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1.1.3 RxJava?| 712

of|gl mfojoj7} ZRst NET Zd|el=9] AdA el glo]Heje]¢] Reactive Extensions(E0]A]
RX)’S‘ 2009¢1 u]’o]ﬂwé(l\[icr()soﬂ)oﬂ/\‘i '2—3'—7]']3]'51 20133 Yl —%’2 (Nclﬂix)7]- X}-H}i 0]/5_}??_]_—
0] Rfava®] A2},

¢ Rxdava GitHub https://github,com/ReactiveX/RxJava

A Reactive ExtensionsS T 20| H 3 2]+= ReactiveXh= @Z A4 IZAE 7 Hl|of
A} NET¥WE ofu e} APIAT - E (Javascripy U AQZE (swif) 5 og] TR QoS
A|Ysh= ol B )& AlFatt,

* ReactiveX http://reactivex.io

RxJava 1.x HZ wj= o] Reactive ExtensionsS ©]41sk= 7idto] 2sisia, 2jog|H i
2 7igoe] da] &4 X|HA] Reactive Extensions®} HIE2 o2 A9} TAf|of| 4] H|o]E]
AEYS HIE7| 2 o dolHefE] et 2 A SAIRS U 1eRt 22 AEE k=)
%= Sstal gto| Hejefu Y9l Ato] wiol A& thEA Esks skl WAG U



A T dAlEo] o] HlolE] AEYS H|E7| & thEe A0 APIE A5kl Ale3ls
o}, 22lste] 20154 49 A} 7|HE] Reactive Streams for JVM W7 1.0.02 Ze|A5H
yrt,

v

it

RxJava 1.x WA Reactive Streams”} TH501X]7] AHE QlojA Reactive StreamsS A
S}A] QFQFAl Reactive StreamsE A ¥dk= RxJava 2.0 WAL 20164 109 EAH5Y
o} 2.0 HAE 7] 25 fAHEA R WS 48] AEA 8l 1.x HARD Adso] i
AFFUT Reactive Streams”} RxJava®] FF 7JatA wWobr] 2 AQ1 ALx(Ho]g] AE
e, AR} 2HRke] BA| S)= 1.x WA 2 Ate)7E glon ygoll e Bk (hack
pressure) ApFol] whet AMESR= APIZF MRS 18 ER 1 x WHA 2 x WHoRE Mg
o= deshA 7AW S o] 52 v A ol o] =Rt APT M7 AR Wk sfjof ¢
Ytk E3F RxJava 2.x B2 YH @S AS5E oA AAlEl 29317] ti2oll RxJava 1.x
W0l 18 FEZ RxJava 2.x HA 02 7hds] HEkst = gl
Z1e)a1 2 x HARE= Reactive StreamsE TSR thE gho| B s o&d Iavt gld
1.x WA= th=7] Reactive Streams®] jar T o] WEEA] H Q3T

1 9foft= 1.x WA 2 x A2 3 1-130) o] RE 97|27} tHE U,

Vv #Z1-1 RE I§7|X|

HZH o7 |x|
1x rx
2X jo.reactivex

webd] Rejava®] § HAS e mRAEe] 3] ASY St Gt ZeAE Ry
Rfavac] o}Eshe ThE solmeje) s Abgaicsl eloluelelzt ofm ae A ishutfol uket
2 0L T AgelA) a S g EE Lxold 2.x HeR Yadl|seis £

2 UAA AFe] of e 2T §A B4 AL 1) 5 WS WA AESHE AL vt
WA ehic

RJava 1.x ¥4 7 A9E 201849 390] ZRFOOR o] oA 2.x WAL RAS
Yet,

4 HHEJO2t iRl AR =E5IEH 0[] HIHo) U= 22| LR *2|7t S012E 23S WIS W] Hmol| E= XE LAX
2 HXlstAL 2= A TEUC f. 20[2t= 80|12 HAE7|= St

023

Al erenc =



024

13 A ol ATH Refava APIZE I, olelet APRz Hels Al W= 7K
o] Zm ofefgt APIO] S1ESHA] OFL L TRE THERE Ao] e, T 2 o]
H|o] A (annotation) 0] £0] = AL 7t Zo]AL; A Al APTY YT

° @Beta

* @Experimental

Z7}=2 io.reactivex.internal 2 A|Z}5H= 1j7] %o Ql= Zd|A= RxJava UEoA 7|20 2 A}
Bot= SHAYYTE webA gl £ 7)5-S Al Yt WAE 7hsAdo] AR FE A] o]
3t S o] oJEaA] G Ao] L),

1.1.4 RxJavaQl

Jlm

RxJavae= HARL SRl SXE (Observer) 3&lg 2 SPRIG YT, A9 el A did 24
Ao} ezt sk oS Weshs Aol dEles YU o] 341%94 SA& e
BlE A/dske S HolHE aulshs S22 e

T AFUTH ARt RxJavas A8 wiglo] fhmel of|2] S5 & = lojA e HlolE F4
7t U oll27 sk Ao MR gied =k lEUT AW JE2 3.1 RxJavaet
TRl sl A 2pA3] g g,

RxJava®l & the SHC2 4% vlE7] A2 E & 4 AUFYT Reactive Streams 7f-2}¢] 3t
o] B} Observable T2H]ZH= Rjava 7l 7fo SakelS mhe Jalo]ehsl 27 A= (hread)
£ ek W7 25ollA sid #ek ofyet -t TidsiAl & = syt E3E E7] A7
U vl57] A2lu 7 el 2 ko7t fls Ak RxJavad] S UAYH.

~

ae|x ijava% gy eyl geks Wot dd dEHeIAE AR A= A

S ARl HiFEe A2lE FEFUT ol A Aapd FeiA ok A1 A= A
WApoA W = QOER TS AR F-E0] 7 Tk ERL 1.3.2 ArkAFellA
AHAI3] Argshs drd R A2l e A2 2o g HelE 5 4 /L FA

ol =37 7 ulE7] AelE @ 4 ik
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Reactive Streams

cheket 2| B L2 ey glo]H ] o] E ARl Reactive StreamsS ARG UTE

1.2.1 Reactive Streams2t

RxJava H7Zo] 1. xoA 2 x&2 &t vjAolli= Reactive Streams”} $5U T} Reactive
Streams® golB 2t ZH AT o Atglo] dlojE AEFS H[5V|R thE 4=
HAYUZOR, o] fAUSE Helol AREE o= Q= el o] AE AlgdT,

ol T E
IA1Z O O

* Reactive Streams http://www reactive-streams.org

<. Reactive Streams= UEH|O| AT A 81l @2 7} 2to|Haf2|of e 9] 7oA Fth,

¢ Reactive Streams Specification for the JVM https://github.com/reactive-streams/

reactive-streams—jvim

1.2.2 Reactive Streams?| 7+A

Reactive Streams= G|o|E1Z uEo] Ex]5H= Publisher(APQ} Ex|% Ho|g]= Hlo} 2]
2J8l= Subscriber(2:R|A) 2 4 F UL Subscriber?} PublisherE -5 (subscribe)stH
Publisher”} 543t g]o]E|E Subscriber”} B2 4= Qls5U T,

* Publisher H|o|E|E EX|5}= AYAA}

* Subscriber T|o|E}E Bol X &|dl= AR}

19 Publisher7} Hlo]E]E A]gt 3 Subscriber?} o] HloE|E vES: wfj712] 2] Hlo]E] 552

HSHA| g ATt

WA Publishers= 4] 8|7} B o] Subscribero]l £4](onSubscribe)@th s EX
£ WE2 Subscriber= W14} k= HlojE] =5 QAT ofuf Subscriber7}t AF4lo] FA]

RS gofE /g 243HA] ko1 Publisheri= $AJ3loF & dlolH 7l 83& 7|tk =
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na BX& ARt 4= gl

71t} Publisher= Ho]E|E WE9] Subscribere]]l X (onNext)g Tt o] glojgS ke
Subscriber= B2 HloJElE ARESl A2 A9E ¥ Publisher= 242 W32 ©
olHE FAIT F Subscriber2FE th 840] & w7HA] HlolE $AE FHIYLE olF
SubscriberZ} A2] 21} $ashd theof ¥hE glo]E] 7i4=E Publishero]] £33t} o] 8%

S HUj%] ¢ko ™ publisher= 8% t)7] AEl7} =] Subscriberd] HloJEE FX]& 4= g5t

v 121 1-5 Publisher?} Subscriber?| A|#EA Cto|o{124

Publisher Subscriber

! =S (subscribe) E::]

MAEZECIOIH S SXIg EH|7F $#3S SISt onSubscribe)

ofm

XS HIOIE] 7h (IS 01 171)8 L& SHHSubscription#request)

E:l GlO|E|S AABICH

HI0|EIS SX|EHTHonNext)

H0IHE Yottt

GIO|EIE A5t
SX|gH2 H|0|E| JHE L SITH Subscription#request)

H0|E S SXIBtCHonNext)

2= E= 027t

COHE Mdsttt B
[ ] S Ot
(T A <)

2422 EX|3HHonComplete) D

Publisher+= Subscriberol] H& H|o|E| S FX|}aL npA|ato &2 flo|g] HFo] dad A4 T&
Sickal FA (onComplete) Tt € SAE 3kl U Publisher= ©] -5 7o disf od &
A= SHA] k5, 3, Publisheri= 22| E=gof| of2|7F 881 Subscriberol] W33 of| 2
A&} 37 |2 & A (onError) T,

Subscriber”} Publishero] EA9-S ol 78 233sH= 712 Publisher’} EX]sH= d|o]
E 7I4E Alolsh7] siAdYTt dlE &9, Publisher®} Subscriber®] A 2]7} Z-2F t}2 A9
So|| A A==t Publisher?] £2] 427} w2 Subscriber?} 28k 4= 918 HE who. 4]
2] Hi7] o7k Ayt o] & |97] 9J3fl Publisher7} &A1& H|olE| 7i~E Subscriber?} 4]
g 4= Y& WEe R Aok ore] ot




v 12! 1-6 Publisher?t Subscriberdfl EX[5H= 28

(%%mmam¢9+

)
.

2 Subscriber(AH|X})

( AH| ®2] 2t )

”/////

o5t ot

HlOoIH SA|

///

2|97k 9] W8-S Aelskd Publishere} Subscribers= Tt -2 47 Z2EZZ flojHE
AT,
V E 1-2 Reactive Streams?} XM&5t= T2EZ

eSS L]

onSubscribe HIo|El SXI7t ZHIXSE SXI

onNext Hlole EX

onError o201 &) EX

onComplete HR(YY B=) EX

5O & Reactive Streams”7} Al5sh= IHHo|AF AHH IS UTE Reactive Streams+=
o2 328} 2o qlE#o] A 4715 Alsd

V H 1-3 Reactive Streams?| QIE{H|0|A

a8

QIE{El0]A a4

Publisher HIO|EIE MMatn SXlok= QIEIm0lA

Subscriber SXIE Hl0o|EE ot X2loh= QIE{E0|A
Subscription HolEl 748 QFel =2 siXlok= QEmOolA
Processor Publisher@t Subscriber?| 7|s0| 25 U= QIEHHO0|A

Al erenc =

027



Reactive Streamsol] A% e w|o]| A= ZH2F th&ah 5t}

Ol&l 12 Publisher java

// GIO|E{E EZR|5H= AdARR}

C ou

public interface Publisher<T) {
// HO|E{E Bt= Subscriber S

public void subscribe(Subscriber <? super T) subscriber);

0ilx| 1-3 Subscriber.java

// GIO|E{E ot X2|ot= AH|Z}t
public interface Subscriber<T) {
/1 = A2 Al 22
public void onSubscribe(Subscription subscription);

/] Hiol&f §2| Al 22
public void onNext(T item);

/1 o SA Al A2
public void onError(Throwable error);

/] &7 2 Al 22
public void onComplete();

oMl 1-4 Subscription.java
/] LRt AHIZIE HHSHE QIEH[0[A
public interface Subscription {

/] EX2E ColE 4 2F

public void request(long num);

/1 75 sl
public void cancel();

Ol®l 1-5 Processor.java

// Publisher@t SubscriberQ| 7|50 2% Q= QIE{T0|A
public abstract interface Processor<T, R> extends Subscriber<T)>, Publisher<rR> { }

028



Publisher®} Subscriber”} ARE-3= Subscription A8 g|o|E] 7iE A 43| tlolE &
AE 8RS SAA] Al =2 A wf ARgShe I H|o]~ YTt Subscriptions>
Publisherof|A] IAEIATE AAJH] ] EH)7F E9S tf SE8k= onSubscribe HAEQ] IR}
2 Subscribero]] AEHUYT} o] Subscriptiong ¥ Subscriber+= Subscription®] HA =&
=9 dlold 7iE sHAY =5 AR TL

E3H onNext HIAE0]|A] o] Subscriptiond AFE-SFEH onSubscribe WA =R AR
Subscription®] Subscriber Ul§-of| glojof gkt

oll"l 1-6 Subscription £

publisher.subscribe(new Subscriber<T)>() {
// subscriber 80| Subscription 2257
private Subscription subscription;

@0verride

public void onSubscribe(Subscription subscription) {
// 22 Subscriptiong Subscriber LHE0| 2atstct
this.subscription = subscription;

=

/] A30 SALE GOl Jh+E 25

this.subscription.request(num);

(32)

@0verride
public void onNext(T item) {

(52)

/] 2%t HOIHE *2[stH T3 Clo|H 4+ 2Tt
subscription.request(num);

1)
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ok oA 1-62 Subscription®] & 2|7} Subscriber FoAE TEEA] g=th= AS
A2 AT = JFUH AR RxJava A § QFolA L5& A W& At
Subscription®] H-57| 2 SEH %= ZA|7F $iA| FAsioF ot

)

=)

712 Reactive Streams®]] Processorgh= IE|#|o] A7} Q15 UL}, o] Processor+= Publisher
¢} Subscriber 2FE &io} Hlolg FA|9F pAlo] s &, Processore HHE
Publisherg #53}AY th Subscriber?} A& 531 & 4= 55U,

1.2.3 Reactive Streams2| !

Reactive Streams= &4 A7H3F SlE|go] AR Ho|E|E EXel= 122 Algct sxgt
o] 27} A2 2552 Reactive Streams®] 121 whetof it ofE f2lo] Q=A<
Reactive Streams GitHub¢l| 2}+= README. mdol|4] &eld 4= 15yt

* reactive—streams—jvm/README.md https://github.com/reactive-streams/reactive-
streams—jvm/blob/master/README.md

Reactive Streams®| 7| 7218 2.3} 75Ut}

o = AJZF EA](onSubscribe)= S 5o A] gt WAk HRAISY
o BAE= SRR O R o] Fof Xt
o null& BA|3HA] Y=ct,

* Publisher?] 28] ¢& (onComplete) = of|2|(onError) S A3 Z&3l},

Reactive Streamsol|A] -5 AJ2F -S4 = s H=0flA] gF ¥luk ey ek, webA] Subscriber
9] onSubscribe HIXEx= G5 AlAMSl T4 FHI7F Bk wf oF Wk ARy, o, v A
& 2451 ebXuk, Helrt FRE Fof 22 Publisherst Subscriberi subscribe HAIE
S %31 thA] onsubscribe WA=} AREYLE o) Hel7} Byt Hoj subscribe HA=ES
SEs AR FES AR A2s] G, TE 2 AAHAE thl Aga
subscribe WA EE &3 w Publishertt Subscriber W2 2] AElE 27|3l514] ¢kod
o=t ghe Ak WA S glo Bz Fojsjok g
E3}, Reactive Streamsoll A= HloJe] 7171 2315 02 o] zolgu). &, ofe] $AE 54

of gk 4= IH YT} o] Reactive Streams Aol & 93 vzl RxJava?] ‘Observable T#F



(Observable contracy)*0]2h= F2lo| W2 o0& dglo|el7} Al BAH EYA|7F WAsh= A
= AR,

Z18]31 Reactive StreamsoAl= nullS EAE 4= §5Uth Wk nullE £4|5HH Reactive
StreamsolA] Nol IPointerExceptiono] MM, o= lolEl S $A1% ulet ozt olekst &
A8 ) oR7bI 9L, of “null FAI5H] SHoTFeR AR RJava 1x M3 hE 4}
ofo|B & RxJava 1.x HAQ] L2 73S RxJava 2.x A2 H3et Folgjof gyt
uRR|ekO & Reactive StreamsOA+w R o2& A5 Publisher’} A2]& Eubzl Ao
2 BAgh, ol St o] BAIS vbl TEE o o) A5 ghechs ejoleluet, o
of, &R E FAIZ Flof| o7t AT o] ol SAISHA] grenw A or TR
A2k i@l slact.

F71=2 Hlofg Zig= 840U 7155 siA1E =¥h= Subscription Tk 22 72]0] 54T,

i
i

o

o go]E 7H4= 830l Long. MAX_VALUES AA3HH dlo|g] 7i=e] oJ3t 4] Alghe ¢loj#Ict,

¢ Subscription®] HIXEx= F7|3HE A2 SSsfiofF jitt,

Reactive Streams©l|A4] Long . MAX_VALUEE Tl|o|E] 714> @40 x| A4sHH Ex& dlo]g 7l=2
Algto] glolfuet, B2 o] 84S AER Solli= Hlold 7l 8385 HUjA] gote glolE
FAE AlESIA v 4= 5T

E3F, HRE dlole] At E2 AdElollA F7EE HlolE ieE aH oW e e S T
o[g] 757} 71 dlolg 7ol 7tk HE Fosior AUt &, dlolg i a8E W
= wmieh 71 Tl EsiA A1 s gt dlole ZiarE ST 1A o] Hsil At
Long . MAX_VALUE®]| =25} 54| 7Fa3t glolE 7l Agke] glofiutt,

Z12) 31 Subscription®] HA == F713bE ARl 2 F&8)oF Tt} =, Subscription®] HIA =
= Al Z=3M= < HUth

O] 7t2] o]2Jof| %= Reactive Streamsoll= AAIEE +2l0] gloL} o]2|3h 12152 of7]ofA
2703t 2ol et FEskH 508 (AU RxJavas ARES g 7} B2 oA =g}
Subscription®] HIMEE &S o 57137} o|HABR A2| AA7F A= QP (thread safety)
A S 53] A7 Aok P, o] Fito] Al & A e]wfx] ehom ekt A7 ¢t F 7hsAdel
FUt

5 Observable 7720[2t ReactiveX2| RxNETS MH5H= Rx Design GuidelinesOilA| HIRSOH, Observables 3AIMo=2 §
ot FRIQILICHEND URL: http://reactivex.io/documentation/contract.html).
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3 RJavats 0] the sk ghokE BAPL wAIsH oA R A0 R 1% FHE 9)
Such, SHIEE o BAZE A oRerka BASHA s ol Sol, WA AlefellA] &
AL S SRtk S o) A 2 ol AS wkEA g Helo] dhat 7ol
W ST QLT T EE AL @A) Ao FEE WA B Reactive Streams T
wfet @shor Fuc,

RXJAVA

1.3 RxJava®] 7|& %

RxJavaZ} |97 THdeA] A EAS Y.

1.3.1 7|12 3=

RxJavat= B|o|B & WSl SA5h= AAAeL SA% HlolBE Wol A2|she aH|Ake 34
Ytk o] BAAE AR} G5 AAE7E AR HlolHE A A HU T, RxJavacll
A o] ARl Au)Rbe] BA= FA) F 7HAE UEUt) s Reactive StreamsS A5}
+ Flowabled} Subscriber, TF2 3= Reactive StreamsS A|UoIA] &l vjY 7]50] Sl

Observable¥} ObserverJYth

V E 1-4 RxJavaQ| MAXtet AH|XF 1A

2= AMAEXE 2H[XE
Reactive Streams X2 Flowable Subscriber
Reactive Streams O|X|& Observable Observer

Flowable2 Reactive Streams®] AJAFAFQ1 PublisherE F+33t 224, Subscribers=
Reactive Streams®] S~ YUc) 1A 7]EF <] wlAHUYZE Reactive Streams®} 25
t}, AAER}Q] Flowable® G5 A]ZHonSubscribe), d|o]E] EX|(onNext), o2& %¥A](onError), 2
= & A](onComplete)& Sl ZF FAIE W Aol 4H|AR] Subscriber= A 2jghct, Z12)a
Subscription 2.2 o] 74 2437} 1= SRS FyT),



olof H]3] RxJava 2.x HA S Observablel} Observer -4 Reactive StreamsS 1-&
814 9kobH Reactive Streams QIEHo] A5 AFgSHA Q&LIT SHAEE 7l A0l 7Y
&+ Flowable} Subscriber 783} 719} Z<534th. AY4HARQ] Observabled A -5 Al
ZHonSubscribe), dlo]E ZX](onNext), of|#] EX](onError), €& EX|(onComplete)S &}

Observeroj|4] o FA& W54t

tHk ObservableX} Observer 742 SA5k= dloH 7i4=E Alolsl= vt 7]s0] §17] W&
of glolg] s QAR &5t 284 Subscriptiong AFESHA] &1, Disposable©]|2}
© 5 A HAETE Qe AEHo]AE ARERTE ©] Disposabled 53 Al&Sh= A
of| onSubscribe WA E=9] QIZF2 Observerd]] Y E YT} Disposabled= -5 |%E5 $J3t ot
= 2709 HA =} s U

v i 1-5 Disposable?| HIAHE

HAME A
dispose T=2 sixfsict,
isDisposed T=2 oliX[5IH true, SHXISKK| 22H falseE BleksiCt

T4 Observable®} Observer 74l glo]EE 1St u] Flowable™} Subscriber#]d d|o|E]

A 4L 5k gkt HolE 7k A SR} Observerell BAEUE,

1.3.2 AR}

RxJavaoll A= AJAERHFlowable/Observable)7} S48t glo|€]7} AH|ZKSubscriber/Observer)
oANA =2kst7] Mol B2 agt HolHE AAlstAY 2B|A7E ARES7] 47 HlolEE Mt
k= & SAI5kE HloleE WMAsoF & w7t lssyth oluf AMESh= WA E+= Flowable/
Observable2] WA Zo|| A A28 Flowable/Observable ksl o] HA=E AL}
Hozn 2% go|eE FA8K= Flowable/Observableg AAdgct, o] W8-2 #ju} 89]
Stream= ARERE 7 9l0] = Abrolebd A ofsid 4= UFUTh RxJavaollAle oA 7 -S4

3l glolel 2 el MET EX Mgtels WA =S HARKoperon kT Sht,

033

Al erenc =



