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Effect handler {3&I1FH D7k & izl 7 o —
W XH S5 EEMRM e U TIRE S A, fSMLESIR
REMD S IFRENFHE ETERABMREH—IVIC
Wz 2 ETHEEEED TE/2(15]. LEIEX OCaml 5.0
[14] ® Koka[12] R FHBEIRAZED TV 3.

JavaScript T effect handler %523 2 BfFDF
B LT, FIT CPS £ Y = AL —XZHAT 2%
ZNTh 2007 7ua—FPREINTEL. §if
IFFHCHEBEDHIRR 1T 2003, SHATHREOYE L SRS
5. $B#E CPS 2 e AT 27 u—F & ks
% & @A, multi-shot 12X L TWi W7z HERE
DHIRENS. FIZIENY 7 T X Tewvwaois
0ro AR FEETER.

ARFEIEINE D B multi-shot 1[5 L7z effect
handler 2523 5 Z e X HWTH 5. BERIVITIE,
B2 —2%2MAT27 7a—FITHL
T while X ¥ for X% #lAE O FHilHIRGE 2 M

A Generator-based Implementation of Multi-shot Ef-
fect Handlers in JavaScript

Kazuki Takehi, Tetsuro Yamazaki, Shigeru Chiba, ¥
HERERFBE R TR M5EHL, Graduate School
of Information Science and Technology, The Univer-
sity of Tokyo.

Z, multi-shot effect handler % Babel [2] %> T5
g 5. ETEREICOWTIE, PHEBRTIEIHZDOD
D, CPS ZH e LRT 1.6~1.7 fEomndfb 2 iR L
TW3.

ARG SNG R ORI Crfkrm 2 D 5. 55 2 T CREFHE

HOMR e RAZERL, % 3 BETREFEOHRE
LR T 3. 8 4 ETIETHR R & chs
o=y b7 X MORIRERL, & 5 ETHEREE
BB, REICE 6 ETHME SHROFELIBRS.

2 JavaScript IZ81F 3 effect handler

Effect handler {ZfEIsHR (algebraic effects) %
WS 7D DEFEEETH D, BIEH D #E & HilfE >
O —DFRLEZ IR T 5. SIROFEEERT
perform &, IREZMHE T 2> FF, ROFEATT
WL RS resume 235 5. ZOfE#IC X D, Hlx
X try HiF D perform ORI %, B 2 HTHE
BEIFETTZ2Z e TES.

DUN iz, IFRERER 2 W THEE D E D 5 3R
L, 202k 3B LIMERE TNTIEET % effect
handler 70 7' Z L0 %2RT. 200l J Al
(3, 6] Zi&KJ :

o7l I ADFET7E—2FMICHIT 5.
£3 11TH»S 4 THETOD try HilICAD, 2 17
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try {
let choice = perform({type:
optl: 1, opt2: 2});
// ZZ Tl choose N FIA

// choice & 1 [EIH

"choose",

return choice * 3;
o1, 2 BEIEE 2
} handle "choose" with {
let rl = resume(arg.optl);
// RkFEER(E 1 THEAT, MR (3] 2HUS
let r2 = resume(arg.opt2); // k% fE
2 THEIT, MR (6] ZHUF
return rl.concat (r2);
// (3, 6] ZiKTF
} handle "return" with {

return [arg.returnValuel;
Ity

// BYEZE

1 JERERNEIRD effect handler 7O 5 L

H T perform A3 FEITEN 3. perform i type:
"choose" THHE X417z choose NV KT DA VA&
YAEOHL, iz ANy KT 47 1TH) KB
T. 20 % 21THD perform RUUFED 3 ITHD
return X ¥ TO#HE (continuation) 23N> K F1i
Eahb.

4 fTH T choose N F I Bt X, 5 7H
T resume(arg.optl) DIE I Xh 3.
perform ICE XNz A 7Y = 7 b 2EPIEMI T
BY, arg.optl X 1 72 5. resume IIJE X N7z kit
581 THEITT 5. ZHUX perform RDEL X 5.
ZHZED 21THD choice 12 1 BMRA XN, 3 17H
T choice * 3 (D% D 3) % try HIOFETHERE L
TRL, try 8D T9 5.

try Hi T35 3 &, return ~NY K F (11-12 1T
H) 25U XN 5. return N> K 7 try 8iTiR
L7{ETH % 3 ZEH| [38] £ LTIRY. return »
YEIWERRTE, ZhRFEITHMR LT 51TH
DFEDEITHHED 5. BF [3] & r1 ITRAZh,
choose "Y' R 7 DI ENETINS.

RIZ, 8 fTHT resume(arg.opt2) BETIN 3.
$ 5%k, wiElFA resume (X8 X N7 MEEE EITL,
2 {TH T choice IZ 2 BMXAEN 3. 31THT 6 %
R, try I HUKTT 5. §5¢, return NV F
FWETHEIZ (6] RSN 2. ZNT, 8 fTHD

arg (2%

resume (arg.opt2) IC X 2 MBEDFEITHHET L 8 17
Ho r212 [6] AkgiEhs.

B1%IC T1TH T rl.concat(r2) 12k b [3, 6] A
BEh, 1 1TH2 S 13 THETOD try-handle 21k
DOFETERE 2 Z. 2o X5z, FTHKEE (2-3 17H)
DI HME (1 2) T2HEFTINTNS.

Z DHITIX, choose N KI5 5 resume A3 2 [A]F:
UHXNTz. 2D &I, HBEANY FI05 resume &
2 [ EFER Z & T, [Fl— Dk % 22 5 5 B THRE
[B]547T & % effect handler %, DI multi-shot X
JG®D effect handler, & % WMEHIZ multi-shot effect
handler & FESR. WIZHRAK 1 [0 LRk 2 FITTER
W effect handler %, single-shot effect handler ¥ I
. multi-shot XD effect handler T, IEPFENE
SRR TNV XL EMHRICTERTE 5.

JavaScript T effect handler #5253 2 FE 7
Tu—Fe LT, CPS £tz v Y= r L —
RERWFEEPRRINTE. CPS £Huc k3
FEETIE, TRTOBEED M Z 5 18 LTRITI S
ARANCEBENS . #HHilE7 7 — 2 b7 5 ZADH
BAT7o27 b LTREHEXINS 20, B Uk EE
EIFE R § 2 ¥ T multi-shot effect handler % 22
BTZ%. L2LEMS, CPS Uz X 252384512135
ITHROHECTHEDL D 5. HIZITEBETOCH LT
12, & DORKHEAIL L BRSNS, 2 DRI
DR, WU L OFEITREA — "=~ v NIIEHTZ
QAN

JVrpal—XEHWELEZ CPS Buc k3%
L U TEWETERE 2 R TEANICH S, Lol
VAL —XOWHE L, —EEDFITIREEEZR
FTIeMTERVED, FURMEE 2 B ERCH
TR RICHHETHS. 202D, BIFOY =%
L — R %AW EE T single-shot LHFEHRXI T
ol

3 Multi-shot effect handler DY Tl —
UL BRE
R Tl YL —& & while-switch HlTHE
iE % M AEDE 7 multi-shot effect handler D E2E
FHEERET 2. AFEOKLE, YL —&OH



Wr - FEEAFSEEERTEH LoD, 7L} & while WIZ
X D FR— OB BRI EITE EHT 2 81CH 5. T
EAZEYRAN Y | Z D multi-shot ~NDXFIG, BEIHIE
U LRI D E BT DO W THIAT 5.

3.1 EXZTHRA

R T 2 EHEFHETIE, try i % handle iz
MrDan—Frr L, VXA LY RAT LRI
BT X o THERITRZEET 2 a1—F V2@ b &
Z 5% Z 2T, try/handle, perform, resume DHEHE
EEETE. Z0al—FroFEEY L —&H
BeRns.

Pz L=, MUOHT Y x L —&E
WHF TVl FRTERTHS. Y-
.next(value) XV v RZEMUHT L, HDHTOREL
HURHZ BB D SEBED &, 2 81 H DA IXHTE yield
TIEIE LB S, EIT2HHT 5.

518 value XERTD yield DOFHMHFER & LT
Pl —XAFICEZN, RO yield F THMLHN
HA, ZORETHEZFEOE UANSR L T—FRHFI5
3. 203V x L — R EMEEH LAORTIZ,
fEE I DR MOZFIELDAETH L. @RI,
perform %° resume X° return 72 ¥ D & 51T try Hi%
handle fiZfH & FHIT/TERT 2 D DIE, yield ITiE
SR TCHEET LM TEL. ZZTITEKRT S
BR, EY)7 try Hi% handle HiZ RO TEITT 2D
MG UVEALIATLTHS.

.next D5/ value FERTD yield DEITHIR
LTV =R —RIZESND. FHLEY =L —
RIIRD yield ¥ TETEZED THU—RHZIL,
yield D5|HDS .next DRERDEL L TEENS. 2
N—=F Y3 ZOMHHEAEZFATIEETES. 2
N—F L L7 try Hit handle Hiz Y = 1L —
A Y U, .next ZFEXMI DB EHYI /2 = %
L —X%HEAT .next ZIERESITFTUT L. 3
BNy =22 L —RITHIET 2 ar—F > DFETH
HEENS., RHXTREUT, 2oVl —4&%
HEAT .next ZMEROBKO 2T 24 Ly
AT LEMER, ZDHEETIX, perform X resume,
return D X 512 try Hi¥ handle HiOMZ1TERKT
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try {
// JLEE A
let resultl =
// ¥ B

} handle "T1"
// W c
resume (argl) ;
// JuE D
resume (arg2) ;
// P E

} handle "T2"
// W F

}

perform({type: "T1"});

with {

with {

2 try/perform/handle QOEZE]

2HDIE, yield Tk > TEHEINS.

X 20D k> RS Te T nfle, Z0ZEE%ED
Turo A THBX I ERACT, BARNRELIEE
BHT B, 2L, K2 M3 eBir2 NMUEA)
MLEE B 722, 702 ADEEOMIEE R 3
RRERTHZ. 2O T 075 213 E T, nain
YWY AL — KBRS TWS. Tz, try fi
¥ 221 fTHD tryGen &\ 5 ¥ = L — X EFICE
E#1Ho>TW3. handle Hild TI ¥ T2 D205 D
ZhzhflaDy = 3L —XBICBEEHbDS. —D
HiZ 28-43 f7H, 2 20HE 47-50 fTHOY = % L —
REBTHD. TursreE, 56 fTHDS V&
A LY AT I, runGenerator DFEUH LIZ K - T
THEE53. SURALTRATLDOERET K4 T
N

EBOEZEY 24 L —RIX, yield DFRIZ, *
DEMTREEZRT ATV v 21RBT. 2hZFh,
RUN_TRYGEN, PERFORM, RESUME, TRY_DONE @ 4 DT »
5. FVRALIATLE, FNODATIO= T VR
ZUW o TR T 22175, 3, SV XA LY
AT LETAT T L R2EERT S 2 1 L — R BRI
DT, X4 D21THT next #FFAT, X3 D 23
THORGID yield FTETEZHED 3.

3 @ 23fTH® yield IX, RUN_TRYGEN # 7Y =
ZMNERTDT, FVEALLTRATLIER 4D 61TH
»5 10 fTHETOMNLT 2 EEITT 5. 22T
BEEINIANAY R IZ2HEREL, THITtry HiOY = %
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function* main() {

function* _tryGen() { 2
// AL A 3
let {RESUME_ARG: resultl} = yield 4

PERFORM ({ 5
type: "T1", 6
label: "11", 7
arg: null,

»; 8
11: while (true) { 9
// ALEE B
// try TRy ZOEFTHTET LEIEI VR 10
A LIZEA]
const { LABEL, RESUME_ARG } = i

yield TRY_DONE(); 15
switch (LABEL) A{ 13

case "11": 14

result = RESUME_ARG; 15
continue 11; 16
// D perform HHBLGEITBIMD 1
case ﬁ’ﬁ
}
} 18
} 19
20

yield RUN_TRYGEN ({ 2
tryGenerator: _tryGen(), 22
handlers: [ 3

{ 24
handlerType: "T1", 2
handlerFunc: function* () { 2

// W c 2
let valuel = yield RESUME ({ 8
arg: argl, 2
3 30
// W3 D 3t
let value2 = yield RESUME ({ 52
arg: arg2, 33
1 o
// WE E 35
const { WHICH_LABEL,
RESUME_ARG } = 36
yield TRY_DONE(); 37
switch (WHICH_LABEL) { 38
// perform HHIZHAIE case Hi °°
}

}

}, 40

{ 41
handlerType: "T2", .
handlerFunc: function* () { 43

// WFE F “
// TRY_DONE + switch X s

}

} 46

]
b
} a7

/] TR LTATLADMECNHL
runGenerator (main(), null);

X3 ZTHMBEOIIRL—EN—IRE

48

function runGenerator (generator, arg) {
let {valuel} = generator.next(arg);

switch (value.MESSAGE) {

// try 7nvy 7 OFETEHET S
case "RUN_TRYGEN":
let {tryGenerator, handlers} =
value;
tryGenerator . PARENT = generator;
SETHANDLERS (tryGenerator,
handlers);
return runGenerator (tryGenerator,
null) ;

// perform AMFETINIzr ZDMH
case "PERFORM":
let handler = LOOKUP_HANDLER(
value.type, generator
)
let handlerGen =
handler.handlerFunc ()
handlerGen.PERFORMER = generator;
handlerGen.label = value.label
return runGenerator (
handlerGen, value.arg);

// resume RMPETEIN/zr TN

case "RESUME":
let handler = generator;
return runGenerator (
handler .PERFORMER, {
WHICH_LABEL: handler.label,
RESUME_ARG: value.argl);

// try TRy IHET L DI
case "TRY_DONE":
let lastHandler =
LOOKUP_LAST_RESUMED (generator) ;
return runGenerator (lastHandler,
value.arg);

// BABDHET Lzt 2o
case "FUNC_DONE":
return
runGenerator (generator .PARENT,
{
WHICH_LABEL: generator.label,
RESUME_ARG: valuel});

// BABTOH L oL
case "RUN_FUNC":
value.generator.PARENT =
generator;
return
runGenerator(value.generator,
null);




L — &%, runGenerator % {fio THIFINIIEUHF.

2 T try fiOH T perform D3FEITI N7z 5,
3D 44THTPERFORM 4 7P =7 b % yield § 5.
40 131TE» S 221T7HT, BNV FI2R
21F T handler.handlerFunc() I KX D F LWL Y
FoDY =32 —X%E4EK L, FHU runGenerator %
fif o> CTHIBNCECHT. X3 ofiltix, 28 fTH»
543 THOY = 2 L =X BB AR I N = %
L— 2N 5.

NV R I resume #ETT 5 L, 3D 301TH
DESIWTRESUME &+ 7Y =7 F 23 yield TIREN 5.
4TI, perform % FITLBRIZ, try HITHIG
$3Y x4 L — & PERFORMER IZFCEk L TH 3 DT,
Z % 518U runGenerator % ff o CTHIFHIZHEN
H3. Zhuckb, L T\ try HioRITHHEE
TN, FLZON, 30D 41THD yield DED
fli LC RESUME D5 TH 2K 3 D 31 fTHD argl
MEXN, FER result ITKAZN D

iz, try HIOBRBRETZEDE VLK 3 D 13
ffHT TRY.DONE + 7Y =2 b % yield TIRY. T
RALTYRATLE, FEEboTVWRWAY RT%
£ L T runGenerator Zffio CTHEITEHHT 5. &
Lo TWVHRWAY RIBENGE, try HIiOD = 2
L—REMUIHLEMTHEY 2L —XDETE,
runGenerator Zffio> THT 5. &Y F I DORE
T® TRYDONE 4 7P =2 +% yield TiRL, [[kk
DU ZATS.

3.2 multi-shot AD¥&

multi-shot ~"XJET 2720121, —EFEITEHBEL
7z yield KB IR - TET2HMTERITIUILRS
VDS, ZD XD BAEREIEY = A L — RNz
TEIR\. Z T, perform IZXIET % yield LARE
DILHNZ while SLTHA, MDIELETTEL LD
123 3. yield BANTITR > TWARHAEIMA T,
while XDRT 4 DELT TRY.DONE % yield TiR
U721, switch X% f# - T2z while X DILHAIC
continue X TR3 L HIF 5.

3 DHITIE 91TEN S 20 fTHE TD while L
2% multi-shot FIED72HD while XTH 3. X3 D

134TH® TRYDONE %3& T yield T—IKZil L 721%,
DY F L —RHBHEY next THHEXNZEGEZ,
17 7TH®D continue X T 9 THICRED, HUUE B
MPHEITTS. K20 7I{THD resume D, 9 17H
D 2 [EHOD resume #EITT 2L, ZD XS RFEM
DB 5. BB D resume IHIET 2 DIEK 3 @ 30
fTHD yield TH 5.

TLAY RZIHIETEI 2L —&2%, 2D yield
W& 2 —FHFIED HHET 2 & 21, try BICHET
33 L —&IEK 3 D 12 {THD yield T—HF
ELTW2. Tt AY R ZICRET 2V 2 2L — &8
FATHRE, 2 BIHD resume IHET 2K 3 D 34
THOD yield T—RHFILT 2L, 7V XA LT RT
LXK D try BNCHIET 2 = L — %A 12 1TH
DO—FHEIED S EHA XN 5. continue XT 9 17HIC
% ®DT, perform RO B BHEFITENS.

while XH D switch 3% try HiF T perform 23
BRI EITEIN 5812, YRR perform 2> 5 Dk
BEFTT2-00bDTHS. K5 Ol EHNT
FHLVWEHGEZHAT 5. K510, try HiNTnld
perform 2 FE{TT5 707 LTHD, K6 HZD
DT I LA THS. L, R51BIT3
FILEE Aig 1, BAEO O LS perform 2572 &k 5
2, 7077 ADEBRONIE YR I MRV LA TH
5. try fil¥, _tryGen &5 ¥z XL —XHFUCHE
XiboTWwa. KB, _tryGen i K72t
7o B CHEATF % RUN_TRYGEN Dff53d 3.1 i & kT
HHDTHBT 3.

%7, 5 Tnfld 5% 1 2HD perform 23ELT
SNz, K6 D 3{THTPERFORM A 7Y =7 + %
yield ¥5%. ZIZT, YONYEFIEMRUETIE
BET % type &, TNEMUH L7z perform &3
label ®, 200774 2T, K4 D 1417H
Mo 15 FTHTS V&4 LAY AT A%, @Yk R
TDI AL —XEHLLAEML, runGenerator %
o THIFINCIE N 3.

try 8T n [B2TD perform % FIT LK,
6D 21THIZ/EDEE, TRYDONEA 7YV =2 b %
yield L7zt 3. §5K4D341THTT &4
LY AT HE, BIRIZ resume L7z Y R ISR



523 —XEH LML, runGenerator % {# - T
FRANCIE . Z4UIK 5 @ 717H D perform
WEDFITENRTOBEANAY FIRIMIET 2V =L —
2T, K6 D 15fTHD yield T—REIEL TV 3.
IHNEMOHIT Y, K50 11THICHE X512, »
VRZBEDOY AL —RIZBWVW T H®D resume
EFEITFTHDT, K30 34fTH»S 36 f7H & MMk
LT, arg2 & A7Z RESUME £ 7Y = 7 b2 yield
TIYRALTATLIIEINS.

BT, K40 241TEDS 291THT yield DE
Dfix UL TRESUME 4 7Y =27 M RMEU THE SN
arg2 DfEY label AN S, ZD label i3 2 [HH
D resume X FEIT LIV K7 Z2MUH L7 perform
A&7z 1label TH 2. ZHIEK 5 O 7TTHD
n [ H® perform TH2DTK 6 O 22 {THD yield
WEEN3 In TH5. HHIID try HIlCNIET 3
TVl —&IIK 6 D 22 THD yield T—HHFILL
TW5DT, HHT2eH< switch XE2FEITT 5.
REOfir LTEEN 3 label X 1n THZ DT, 33
TH®D continue T 191THIZRED, M An+1) 23
FITEN 5.

DX SIT perform DHEH Z KT label & 7
RALYATHIZETZLIZED, resume I & Dk
MEFETTZLEL, try IO 2 5okl %
FTTHR IO EFIEL NS, K50 nEHD
LD perform IZ &k o THINIAY F I3 2 HIHD
resume % E1T L2 S, B FBEOMIMHEAIZX -
T try HiIOE LW B> kG2 FEITTE 3.

3.3 BMMFUE LoXHk

BEECES: ¥ BIEUEUH Lig N> F 28 XU perform
DRELFETHZ. TRTOBFES 2L —%H
BrLUTERTS. BEITUH LI yield ICE 2
Z, RUNFUNC * 7Y =2 b %5[8uc)E 3. RUN_FUNC
F 7Tz Mk, MUHIN 2B SERK LT
V=P, ZOBEBTIHL O E%E label
ELTEDD. B H LD D#EREE, perform
DIGE AR, ST % label {1 % while X THT?.
while XDRT 4 DIRf&lE yield DD, continue
THEY) while XDMRFEAICRE 2. BIBERDRT 1+ D
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try {
// n B perform F 5> RUE
// A A1,
let result_1 =
/] ...
// U An
let result_n =
// ALFAn+1

} handle "T1" with {
resume (argl) ;

perform({type: "T1" });

perform({type: "T1" });

resume (arg2);

5 try/perform/handle QDEZXF)

H D return X, yield \2& =%, FUNC_DONE % 7
Y7 beET. BARNREEEIER 7T & 8 ITRT.

4 EER

4.1 FTEE

KM TIRRET 2FEHE L, CPS BfucE o EHE
(BLF, CPS WREFESR) OMERER LIRS 272012, F
2 EEZ1T S . BAARNIZIE, v — 7T perform
ZanBMEOHT Y Y IABR Y F = 2T 5.
HIERE X, CPU: Apple M1, OS: macOS 15.3.1,
Node.js: v21.7.3 TH 5. RV F~v—2ra—FiEIX 9
DEDTH%.

£ 112, v—TEE n 2ZE B BROFETRM %
AT ET, N (n = 10~25) TIXMELE
DOMREZINE < IRERFOEITRE Z R LTV 5.
U2 LR E DS 2 10 THREZEDHER L, n
=100 L ETIIAGFGH L D FED CPS 2V 5 Tk X
DR 1.6~1.7 EEBICENES 2 Z L MR I N 5.

4.2 SEMNBIZYETFIE

AKX TRRETIEELDOEL S ZMIET 2720,
unit001 %% unit100 ¥ TD 100 D=y b7 X
FERERR L7z, AR TIRE T 2 FEIIMER L 2
5D2=y FTRAIITNRNTNRT S, 2=y F TR
FOYERRICH 72 o TR, T ABEESFHET L EZHL
TTAMN BT S L ZOHRFENIORT 24K L,
NS 2 FEHTHGE - BIEL7:. BAEMICEET, &
X T/RT effect handler DIEREEEFAA T H 2



#F 1 perform MUH LEIC K ZRITEMOLEER (S V)

EC kY n=10 n=25 =n=50 n=100 n=150
AL —&RK  0.785 1.072 1.113 1.530 1.917
CPS ki 0.790 0.962 1.192 2.439 3.217
MERELE 1065 09fF 11fF 16fF 1.74%
1 function* _tryGen() { ! fur/l(/:t;&oI%Afoo() t
> // ME a1 2
s let {RESUME_ARG: resultl} = yield 8  return B;
PERFORM ({ * i/ G
: llTllI, 5
! type N 6 let result = foo();
5 label: 11 LD
6 s n /Y
7 11: while (true) {
8 // JFR A2 = - T7x
9 let {RESUME_ARG: result_2} = yield B7 BBERCFUHLOA
PERFORM ({
10 type: "T1", 1 function* foo() {
11 label: "12" 5 /) MLFE A
12 b 3
13 12: while (true) { 4 let {WHICH_LABEL, RESUME_ARG} =
4 5 yield FUNC_DONE(C);
15 let {RESUME_ARG: result_n} = 6 switch (WHICH_LABEL) {
yield PERFORM({ 7 // WF A T perform PREEECH LA
16 type: "Ti", 8 /] BIBER, ENSITHIBLE case Hi
17 label: "1n" 9 }
18 B 10 }
19 ln: while (true) { n /) 0B
20 // ML An+1 12 let result = yield RUN_FUNC ({
21 const { WHICH_LABEL, RESUME_ARG 13 generator: foo(),
ro= 14 label: "Li"
22 yield TRY_DONEQ); 5 3);
23 switch (WHICH_LABEL) { w6 Li: while (true) {
24 case "11": 17 // W D
25 result_1 = RESUME_ARG; 18 }
26 continue 11;
27 case "12":
28 result_2 = RESUME_ARG; K8 ZTHEOEHBEErMUHL
29 continue 12;
30 . .
. case "1n": T, UTok5%7ay 7 M CEREET:.
32 result_n = RESUME_ARG; .
a5 continue 1n: TERK L 7= effect handler D fLi%EESE 2,
34 ¥ RFEE 2F 2T 5 100 D=y FF 2
) PEERLTLZS W, LFOH7 =) T
37 } LT XN
s } e unit001-042: HEAT 7 =2 b (State,
Exception, Reader, Writer, Non-

6 ERBEOTIRL—IN—IRE

determinism, Asynchronous) ¥ % ®DfH
AEb
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try {

for (let i = 0; i < mn; i++) {

perform({type: "a"});
}
} handle "a" with {
resume () ;
¥

K9 MEEAEAXYFI—II—F

let globalResume = null;
try {
console.log("Handler called");

let value = perform({type: "store"l});

console.log("Resumed from global:",

value) ;
} handle "store" with {
globalResume = resume;

console.log("Global resume exists");

}

/] NV RIHNEEHRS resume EIFUHIT
globalResume ("hello");

resume % J O—NILEBICRINTEZT X b
(unit063)

K10

o unit043-062: &l 7 v — (if, for,
while, try-catch %) ¥ multi-shot
effect handler DAL D

e unit063-100: Ty I r—R (Fu—N
IVERAD resume fRTE, A b L7z
¥ FZ, resume ZMEIXRWT — X try
HiINTD resume MEUH L)

BT AME, TAMa—-FeFEh LN
DART TR L TS,

Bl Z XX 10 &, resume % 27 0 — N ILEBUTHEN
LTHRTHEITTS7T AL (unit063) TH%. Fmr
Z LOHIIZLT.

Handler called
Global resume exists
Resumed from global: hello

Zo7arI AT, £7F try H#ilCA D THandler

called] 2M1E0 5 (49TH) . RIT perform Hi5E

1TENT store N> R FIZHIEIDFE D | resume BIEDS
globalResume IZF&#1 X 71T [Global resume exists |
PHAEhs (8-9147H) . NY K INT resume i
MEUOH X2 WDT, try-handle #EX 2ADEITH 58
T3 5%. 20k, 70— LA globalResume 121§
X7z resume %5148 "hello" THUHTE (13
TH) , Flrx ATz try SRR X 4,
perform DfEE LT "hello" 2R X AT Resumed

from global: hello) Z3H1ZN 3 (617H) .

5 BhEMR

S EG L LT effect handler 235EE XN TV B
B ¥ LT, Koka, Eff[3], Effekt ¥ MH 3. Zh
5D FRETIE, effect handler 23—k D = FEFEHE &
LCEEIEhTE D, EAMNIZ multi-shot & K —
FLTW%. 5477V % LT effect handler % %
3 2 AL, JavaScript, C, Java, Scala, Haskell
BREZLLDEEBTITHLNT WS, JavaScript TlE
effectsjs [8] , algebraic-effects-ts[16] 7 ¥ IEE X
TH D, C Tid libhandler[11] , libmpeff[13] , libseff
1] PIEEIHRTWVWS. Java TlE Java-Effekt 6] ,
Haskell Tl extensible-effects[10] , freer-simple[9] ,
effect-handlers[4] , Scala Tl Scala-Effekt [7] , ZIO
17] R EDFARIN TS, ZThsDEEDE I,
SEBOHIRIC & D single-shot ICRE XN TW3S. H#i
A2 LT Scala TiE, EF FEHWEZI A 77 VE
#&-C multi-shot effect handler ZEH L TWVW3. &K
H9ETlX, JavaScript Tz A2 L —&X &2 HW/iz LT
multi-shot DXfIEZRATNS.

6 &

ARERH XTI, JavaScript 12381} % multi-shot effect
handler DHE#E%, ¥ 2 5L —& ¥ while-switch #lfHl
HEEHARDE 2 Z ¥ THE L. multi-shot % ¥
A— L, CPS Z#ZHVAIERFE L HHELT 1.6
~1.7 fEoE# b EZER L TWS. £72, 100 HD
=v TR MEERL, AR X 2 MREEL 7.
SHOFEL LT, 2=y F TR FDILF L, Koka 7
CEHFEEAOBIHICE 52—y F 72X FEEKDIEL
XOMEERZET SN 5. BRBARGMCHITIE KBRS FE
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