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Abstract:

In recent software development, opportunities to deal with asynchronous processing are increasing. The syn-
chronization process starts the next process without waiting for the end of the function and terminates the
function It is a mechanism that it is notified together with fruits.In asynchronous processing, data acquisition
and output Frequently used in time-consuming processing such as I / O processing such as power, callbacks
are used to receive processing results. Also, with the asynchronous processing function, the timing at which
the processing ends can not be uniquely determined, In order to preserve processing order, it is necessary to
nest callbacks. As a result, when call back is heavily used, nested etc. The code becomes complicated. As
a method to avoid this complication and Currently Promise is used frequently, and Promise contains multiple
non - Synchronization processing was executed in parallel and registered in then according to their execution
status Promise.all and Promise.race are implemented as a mechanism for executing functions However, these
methods execute the function registered in then It is impossible to flexibly respond because timing is uniquely
determined. Therefore, in this research, the timing to execute the callback function is set to be the same
as that by the developer Proposal and implementation of library, MatchingPromise which can be flexibly
changed by interface In MatchingPromise, as a means to specify the timing to execute the callback function,
putter We use MatcherCells as a method to flexibly specify patterns. After implementing MatchingPromise,
evaluation was performed, and it was shown that the execution timing of the callback function can be changed
flexibly.
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function (err ,cssURL) {
imgURL) {

function (err, img) {

get (hoge.html,
get (cssURL,
get (imgURL,
s
1)
})s

function (err,

Listing 1 I—)\X\yZ®DOX A b

var pl = new Promise((resolve, reject) = {
jQuery.get (urll ,(value) =>{resolve(value);});

s

var p2 = new Promise((resolve, reject) => {
jQuery . get (url2 ,(value) =>{resolve(value);});

s

var p3 = new Promise((resolve, reject) = {
jQuery . get (url3 ,(value) =>{resolve(value);});

1)

Promise.race ([pl,p2,p3]) .then ((value) = {
console.log(value);

1)

Listing 2 Promise.race % i\ 7z 7 — X B3

1. LI

WEEDOY 7 by = TR T, FERMLHEZH D 5 B
KBEML TS, FEEILE L 1%, BEBOKT 215729
IR DOUIRE Z AR L, BIOMK TIFLIEEER . & 5 2@ A
INBEVSAMATH S, FERIILEEIE, T—XDOHE
PHITE Vo2 1/0 WA E, D b 2 IR CHREIZ
Awehd. 72, FEEMLIEOBBTCIXNIEDOMK T TS
RAIVID-RITRE SRV, 20D, flAIEsa—
T —DEEIZBEWT, BE L~ HTML 2 6 CSS X {4
T7ANVDNRAZREHULEIANT 7 RAT D E 0o T,
W DNEFE % RO BEN D 5554, Listing 1 DX S 23—
WXy 7% ANTIZUTHERAT 2HERD D, I EHE
12725 [1).

I—NY 22k B a— FOEMILE RS 2 FEE U
T, BAEI Promise[2] WS T WS, F7z, Promise 12
IR D IERIIIE Z W FIZFEIT L, 206 DFATRIUTIE
U T then (2 %k U 72 B8 % 179 B {1#flA & LU T Promise.all
X Promise.race WREHETEHEIEINT VWS, L1 L, ZTHoD
AV RTH then IZE I NZBHEBEETTLHR T IV
TR—RRICRED DR IEEITD LM TERN.
Promise.race & F\\ 724§l % Listing 2 (Z/R9". Promise.race I,
race AV Y N TEELU Promise D55, ¥ 1DTH
FITEMZ 2L ZIZ, then AV v NIZEHL 72 BI5% 247
5.

Listing 2 T, FEEIAMIEDESTH B [p1, p2, p3] D
25, ¥ 1 DTHEFTHT LZEE, then IZERRIN

B, 2l LAY
Presently with Shibaura Institute of Technology
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BB ETEINS. LML, pl, p2, p3l DI B, ¥
1 DTHFEFTHVRMU 72551 then IZBFR I N7 BIEHISE
frafniswn. 207, EHEROI T -V —NITEkL, 7
EZh 1T H T E NI then 128 SRS - BA% % 5
7957, &WS U EITS 54, Promiserace TIEX I T
T, ¥R S, Promiserace TIE, H#IZMELZ L2
7= Promise WD IEFIBHALIE D EIT A LML TW2IGE, then
Ay RTEERUZEBEDRF IR WE=dTHhS. Z
D & 512, Promise.all, Promise.race Tld, FNFNDIRS £
WAABLRUHEROOSNTED, FARENEETERW
&, FHRZW % EBTE R,

T ZTARMIZETIE, JEFRBIREIZENWT, a -y s
B DTS 224 IV 72 HBEENFA—DA &7z —
AMSFTIUIEFTE S T4 75V, MatchingPromise D
R L %2175 . MatchingPromise Tld I —Ib Ny 7B
BEETTEIRAIVIRBETEIFERLELT, NX—V
XY FEAVS. ZUT, FRIINAR—V2EET 5
& L T MatcherCells[3] &2\ 5.

2. BEER

AREITIE, A THWSBEEAR IOV TR S.

2.1 Promise

Promise[2] I3IEFEHAIMLEL 72 & DJEI R KB E W o To A X
YHMINUTAY R IEZRESTDTIA N —UTH
%. Promise [3IEFPNEZ AIBIZFEFOA TV 27 M TH
%. Promise ¥IXRD 3 DDIREE (£iFT 5.

e TFulfilled : JEFRHHALI D resolve(HiLh)

e Rejected : FEFLILD reject ()

e Pending : Fulfilled ¥ 7z & Rejected 2A%+
Promise ($FEFEHILE OFERIZIE U T 3REOWT o
RREEM T 5. Promise #H\W/2fl% Listing 3 (2217,

Listing 3 T, FEFAD 7 7 1 )V HiAAALIE % Promise
EHOWCEELZHITHS. 347HT Promise T 7V =7 b
ZUER L, BlEE LT ZE G A 5. readFile IZIXEE 1 5(#K
IZHAAL 7 7 A VDN A%, B 25[8BUTT F A hDXF
I—KR%, H358cI Ny ZEBERETS. 22
TIRELZIA—ANy ZEBROFE 15Tz 74TV
RN, E2EIBIE T 7 ANVDT—XDBAD. #1515
THREI N7 7 ANVDHAAADPENT B L, 6{7HD
resolve 2YFEIT X, Promise DIRFEDS Fulfilled 1224k L, 13
fTH Tthen AV v NIZBFRI NI EITENE. —7H,
T 7 ANDEIE LR NR E DB S 7 7 A IV Fi AR A
KU T2 ZiX 817 HD reject BN EFT X4, Promise
DIREEDS Rejected (2L L, 1547 H T cateh (BRI 172
B EIT I NS, ZTDEXSIZ, Promise TIEIEMRMHMLIE
DFER L, RIS T2 T =Ny ZEBOIEOH U %5
JRDTTV5.
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let fs = require(’fs’);

let promise = new Promise(function (resolve,
reject){
fs.readFile(filepath , {encoding:
data) {

‘utf —8'},
function (err ,
f(lerr){
resolve (data);
} else {
reject (err);
}
s
s

promise.then (function (value){
console.log(value);
}).catch(function(reason){

console.log(reason);

s

Listing 3 Promise %\ /27 7 1 IV EAIAAD 3 — R

o
. . (2)
Ahvvir| 4 = d —
A
Ny TR (a—éb)
1 RX—v<yFOIRDHN L UTHIRATRER X —

2.2 MatcherCells

MatcherCells ¥ IR =V Vv FDTIED 1 DTH 5.
MatcherCells I3 H @ TV TV XL 4] Z2HWTH D,
FFENERIRT S rule ZERTEI L TREA—V IV FOD
REBNELEFETLIENTESL., XXV v FOIED
FEVCELUTHULCAERS., H11Z,” ¥RV [a] DIRIT
VYRV b BEASNZEIYFTE (a—>b) BV F
ZMe L, AN YRLELUT[a, a, b 2527H1%xR
. 2D Y TFHEMIFIRD 2 DDOEKTHINTE 5.

(1) YR [a] DERIZY VRV DIy FT 5

(2) YR [a] DEDY VR b IZT Y FT5
fER 1, 2Tk, 1D a(l) & bAYy FTE0ER, R
5. ZOYy FEMEE (1) THRIRLEE, 2 DHDOA
HY VRNV [a] &3 DHOAHY YFEL b)(2) D 1[ET Y
Feies. —4, (2) THRUZEE, 12 HOANY VR
Via] £ 3 2HDALY VRV [b)(1) L2 DHDAS YV
RV [a] &3 D2HDANY VKRN b)(2) D2EH~y F &
%. MatcherCells TIXBIFRE D, T D& D ke g R —
VIV FORBEEVE, BB TS rule #FEHET LI ETE
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m G ¥, (®
o ® Y W
(:::) - cell ‘{;}7  reagent

2 cell D&

FEEEEE

O cell

3 MatcherCells &\ 728 &% — > < F4i

solution v reagent  rule :{apply reaction}

HUZEHGTHZLNTES,

MatcherCells I cell, reagent, solution, rule {Z &> T
Wk &b, MatcherCells Tl, solution iZ cell 238U,
reagent & M6 IEB I E TN =Y F 2T, cell i
W=y FERAeZIREL, AJ1Y Y iHIL%E reagent & LT cell
ERIBEES.

2.2.1 cell DIRZ L

cell ¥ reagent & KL, BAFIZRT 3 DOHLEHE VD
WINhEFETT 5.

o Hr L\ cell Z4:R%

o ML ERILN
cell %% reagent & St UH 7272 cell 24K T R+ %X 2
IZRY.

2D &SI, (Dcell BKKIET BT VR (reagent) H
B2 on=5%E (e.g., a), IRDODY VRWVIZKINT B Hi 7272
cell ZERT 5. ZLT, (2) ISTARERDY VRILIE
ELRWGE, TNETITEASNZY VRV ENRR—
N~y FURLHE L, Mcell 2409 5. MatcherCells
T, ¥y F i Mcell PERIND Z L EEKT 5.
2.2.2 MatcherCells # W=/ —2V T v F

MatcherCells # W72 XX —> <y FOHI% K 3 123K
$. B3 T, " reagent & LT, ¥ ViR [a] DIRITT v
TV b BEZONZE63YFT B (a—b) 23y F5M4
&L, reagent £ LTY VR IVid[a, a, b Z5ATWVWS

3 TlE, solution IZ reagent 235:- 2 54, cell VK JE
ZRLUTWA., AR Tldreagent L UL THZR BV VRILE
AR VRNV EFFRT S, 1 DHDARY VKR [a] 15
U, (cell: a—=b) IEKIEERL, (cell: b) Z4EKT 5. %
o, 2 DHDOAAY VKL [a] CHLTHEBIZ, (coll : a
—b) EREZRL, (cell: b) ZEETSH. D& E (cell

b) EANY VAR [a] I U TS ZRT ¥ VRV

BB, KinEmRI LW, 3DHDARY VHRV bl iZ
KUTHE (cell : a—=b) IRIGERT RV, —F, 1DH,
3
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W(ﬂvrﬁgf\

- |® - |® ®

__ ___ __J DI
C):solution O:cell @:Mcell v: reagent rule : {apply reaction}

I ~ s ~

(b)r‘—\ r ™

. . . f rule : {apply reaction,
C) : solution O.cell @.Mcell v reagent il creators}
4 cell DKIEDZEAL

2DOHDANY YAV EDKIGIZ & > THEAH T 7z (cell
b) 1 VRV b] IZKIEL, Mceell 2N ZNERKT 5.
ZDRER, ATy FRIEEANY VANV E 2y F
ERCROR A

2.3 rule & 2IRZBVDEIL

MatcherCells Tld, reagent & XJ&3 % cell D5 E N
Frule IZ& > TIREIND. rule 12IEA1 VX7 2 — AN
RkxhTEY, ThEHAVWTITE I I <X rule 2EE

WWHEELEZBZ LT, cell DIRA TN ZRICETF S 2
ZEDTES. rule DEALIZ & B cell DIRZENDZELE
B4 I1ZmRe. Mald~y FRMEE, 7Y AR [a] DIRIZ
VRV [b] Mreagent L LTHZASNZH6I Y FT5 (a
—b)” &L, ANV ELVEULT[a, a, b 2HEZA T3
X 4(a) Tid rule & U T apply reaction % 5-Z, (b) Tl
apply reaction MfIZ, kill creators 52 T\ 5.

URIZZNZEND rule 1IZ2WTIER 5,

e apply reaction : solution @ cell & reagent % JX ts X

w5

e kill creators : Hr L\ cell ZE L 7z cell ZH{IE T 5
X 4 D cell IZFNZTND rule iIZ)6 U7z iREFEVERT. £
D=, M4lzhd &5z, MLy FERHE, ATV ER
VTH-oTHERDLKERERT.

3. MatchingPromise

MatchingPromise I3, FEFEANIE Z M52 LT L 72 KD
FNENDOFEPRIUTIS U7z 23—y 7 B D AT X A
VTR, FREETEIHOTESL I TIYTHS.
=Ny JBBOFETRA I VI RIBET S FEEL
T, MatcherCells # FH\»%. MatchingPromise Ti%, %17
527 U7z Promise % reagent & L C MatcherCells iZ 5 %
5ZLTNRE—VIyF&ITd. 72, FEFRALBEITHIG
T 57T VR [*] & MPromise Z 29 5. BAFIZ%
NFNIZDONWTHRRG,

3.1 VR [*]

FEFHINIR I L T T2 R4 I VDR RIATH 572
O, YV FEMEY—rr AL UTEET A2 IXRER
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. . . - reagent "ule :{apply reaction,
C) solution O cell @ Mcell v ] kil creators

5 [*] ZHW7f

rule : {apply reaction, kill creators}

[P

o] ,mm

[MPromise3] [MPromise3]
reagent/ | | reagent/ | | reagent

’:‘@ 2‘ 2:mwa
Bz RIT

6 MPromise # W HE LIz XR =V v F

TIERW. TD78H, [EEDOY Y RIEFD reagent 12K
IRTHEDE LT, YUKV [*] 2HETS. YUERL
[*] DEFZM5ITRT. B5TRY Yy FERAELLT,” ¥
VARV [*] DIRIZY VRV [*] DY reagent £ LTH A 6N
ZoXvFTE (ko) 25X, AN UANVELT [a,
b] #52TW5. YUKV [*] BAIINZSMET 5
cell FERDOY VY ARNIIKRT 57280, AJIT VR [a,

bl DELLIZEKERT. £oT, (cell : *—3k) T,
ATY VR [al 1IN UTHRIGZRL, (cell : %) ZEmRd

5. F7z, rule & UT Kkill creators BMEEINTWB720,
(cell : )k —3k) FRIGBRITHIEI NG, ®IZ, ABY VR
L [b] 1T UT, (cell: *) DBRtZEmRL, Mcell 2MERKE
Nd. £/, Kt (cell : k) & kill creators D 7z HAFIE
INd. koT5 TR 1R~y FOHUEITONS.

3.2 MPromise

Promise Tl, IREEMRE#RINTE D, A SEHEHT 2
EMMTERV. X o T MatchingPromise Tl, Promise ®
REE% T &, MatcherCells & ##9 %5 MPromise % Promise
DT v N—& UTEMT 5. MPromise I& Promise & [Flfk
17, AR Z: & DR IIR R E W o 72 A XY MR LT
NYRTEZRETBTYA VXX —2TH5. MPromise
1% Promise SR DBEREICIN R, ROBERER D,

e MatcherCells %* 5 MPromise DkEE% £ .

e MPromise % reagent & L MatcherCells ~5-% 5.
MatingPromise T &, W #2479 5 I FHHHUH %
MPromise Z FHWTER L, I =Ny ZEBDET X
1IVT s 5.

3.3 RY¥—UyvFOETFIE
MPromise % reagent & U 7z MatcherCells DZEH) % [X] 6
2R
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6 TlE~Y Y FRMEZ (k—>k—>%) &L, rule iZiE
apply reaction & Kkill creators Z 8 E L T\ 5. JREHN
Pending 7* 5 24t U 72 MPromise % reagent & L T, cell
WHEZBZL Ty FUREZT>T WS, 6 TlEv v
F M (k=% —> %) (XL, [MPromisel, MPromise2,
MPromise3] 2SN O IEFEIIUHE D LT T & L HIT, %
@ MPromise % reagent & U T MatcherCells 12 5- % 5.
6 1%, [MPromisel, MPromise2, MPromise3] A3NHBIZ
R DRI B D 547 % 58 T 9 2 IHFE A [MPromisel —
MPromise2 = MPromise3] TH 555 DH 2R L TW5.
945D, MPromisel DFEFTH5E 735 &, MPromisel
7 reagent & L T solution 1Z5-% 51, solution @ cell 7*
Ktz 9. K6 Tld MPromisel @ reagent & (cell : *
=k —=%) BPKIEL, (cell : k=) BEKIND. £/
kill creators 23 rule & U CTHZ 6NTWVWE 720, (cell @ *
Sk o) IR BICEEI NS, ZLUT, EfTB TR
IZ MPromise2 % reagent & L T solution {25 %, cell &
KIn$ 5. R, (cell : *—*) & reagent 23Xt L,
(cell 1 *) DMEF I N, (cell : k—%) XHEIND. &
(12 MPromise3 DETH5E T L7z, [FAIFKIZ MPromise3
% reagent & L C solution 1252, cell BXIET 5. (cell :
%) & reagent 2Nt U, Meell BT 4, (cell : *) i
I nD. FREUTLEY Yy FHEMTDN, a—)L
Ny BB ETIND.

4. RETEER

AHiTlk, MatchingPromise M 3% & & FEEEIZ D W Tk
R3.

4.1 reagent

MatchingPromise T & MPromise % reagent & U T,
MatcherCells ~N5- 2 %. %D reagent {FIR DGR % FED.

e MPromise DR

e MPromise DYRFE

e MPromise DR DH
reagent 23§ ¥t & U TH 2 MPromise O ##iid, £ O
MPromise 53389 % API T3 MPromise DHELH D[ F
HIZEZ 5N TWBDORAEFRE 4%, D% D [MPromisel,
MPromise2] TH A 5372454, MPromisel D#4FRME"17,
MPromise2 D#4FRE”2” £ 72 5. MatcherCells % FH\ TN
R—=< v FEITIHBEIZIE, reagent HMRFFT % MPromise
DHME Y VRNV E LT, cell ERIGSED.

4.2 Cell 7 5 ADEE

MatchingPromise T, FEFAMMEOKER %2 ERT 572
b, Cell 7 7 AFIRDIEHERFFT 5.

o cell G BT VR

o cell DMIGIZ Z o TEMB L 7z cell KIGT B> v RIL
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Cell

- pin : Piype
- peell - Cell
- value : any

+ getPiype() : Piype

+ setValue(value - any)
+ getPcell() - Cell
+i55eed() . boolean

7 MPromise R & Lz Zx =< v F

interface Rule {

eval (solution : Solution, s: Reagent)

Solution ;

Listing 4 Rule 77 ADA VX7 xz—2A

o cell ZAER L 72 cell(Bi cell)
o cell 24K L7z & 1T reagent AMEFF 9% MPromise
D

Cll 7T ADY 7 AX %K TIZRT. 7 TlE, ptn i
Ptype 7 9 ADA VARV ATH Y, FTDHIZ cell BIKJH
T5H5YURILE cell DRIGIZ & > THEBK L 7z cell DIRIET
BV RIVDERZRS, peell (28 cell DIFHR, value 125
HOEHRERED. 77, gettype XAV v NIZEDfEEL LT
ptn Z X L, setvalue XY v K TIlE Cell 7 7 AND value IZ
%R AT B, getPcell AV v NIZIRDEE LT peell, DF
DH cell DIERZIRL, isSeed XV Y NiL, ZD cell IZH
cell EEL TVHIL false 2, FAEL TV IIL true
ZiRY.

4.3 cell DRIG

cell DRIz EB X570, react AV v Ka2FEIEL 7-.
react A/ v R TIX, Bl E LT cell & reagent 3% IFHLD,
BOfEE UTH 7272 cell ZiRT. react XV v N TIZR Dl
& LT, reagent D ViR & cell DKIGT 5 ¥V RILD
—HU7ZGEITAER U cell 23RS . F7z, reagent DA
A rvHRNE, cll DRIET %Y Y RIVBRLDHET,
ZDcell HFZZDE FIRT.

4.4 rule DEH

rule ZHETHEEDO I T A, 10X T7xz—A& LT
Listing 4 lIZRT A VR T —AEMADBEND B.

eval A v FiX, Solution MEFFT 5 Cell 7 7 A 2 &
reagent % [t X, #R % B L H 727 Solution %K 9
BERDD. BRHEL, IOV ET7z—AfE->TH
B rule ZFEETHITRV. rule DFEZEH & LT, apply
reaction M % Listing 5 TR .

Listing 5 Tt 3 17H T Solution 7 7 A5 Cell 7 7 A
DYVANEZITHD, 617HTreact AV v NEIEUHT
Z & Tecell & reagent # KIS, 8, 10 {TH THRILHID
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class ApplyReaction implements Rule { 1| let rf:RuleFactory = RuleFactory.getlnstance();
public eval(solution Solution, s : Reagent) 2| let rule:Rule = this.rf.apply-reaction();
Solution {
let list : Array<Cell> = solution.toList (); Listing 7 rule DL
let nsolution Solution = new Solution ();
list .map(function (value Cell) {
return Matcher.react (value, s); 1| MatchingPromise . matchobj ([ mpromise, -
1).forEach (function (value Cell) { 1 ]) .matchthen(seq ,rule , callback (value));
nsolution.add(value); Listing 8 233 API
1)
nsolution.addAll(solution);
nsolution .removeDuplicate () ; 1| let rf = RuleFactory.getInstance();
return nsolution ; R
2| let pt = new Ptype( this.rf.sym(’*’), new
4 Environment () ) ;
i 3| let rule = this.rf.apply-reaction();
Listing 5 ApplyReaction 7 5 A0 4| MatchingPromise . matchobj ([ getAsMPromise(’/apil
’)]) .matchthen(pt, rule, (value) => {
5 $(”p”).after(value + '\n’);
AV R% 7R 611);
getInstance() RuleFactory D1 ¥ AX > A% EKT % Listing 9 MatchingPromise % Jil\~7- 3 1AL
apply_reaction() | rule : apply reaction Z/ET %
sym (symbol) IV FRMELRDBYVRVERET S
seq(first, next) XY FREDIVRNDOY TV AREET S | getAsPromise (’/apil’) .then ((value) => {
% 1 RuleFactory 7 7 ATIRET 2 XAV v ¥ 2| $("p”).after (value 4+ ’\n’);
311);
let rf:RuleFactory = RuleFactory.getlnstance (); Listing 10 Promise % [\ 7= L0
let pt = new Ptype(this.rf.seq(this.rf.seq(this
.rf.sym(’+’) ,this.rf.sym(’«’)), this.rf.sym

(’*’)), new Environment());

Listing 6 < v F&MADAERK

cell LA X N7z cell Z 1 2D Solution 7 7 AZE L DT
W5, ZUT, 11{THTEELUZ cell ZHD FRNT W5,
LRSI, 6TEHTIECHE U7 react XYV Y RIZBWT,
reagent (ZXF U Kt U TV cell DFELEL TWBIEEI,
ZTDcell WEETE7-DTHS. FAFKEZILX Z0LHIC
Rule 1 VX 7 2 — A>T cell ZEAET B Z LT, kR4
WNRA—V Iy FEEBTE 5.

4.5 /XY —2 & rule DIEE

rule DT /% & LT, MatchingPromise TlkZ 7 X,
RuleFactory % #4it L T\ 5. RuleFactory Tlf, SEZEL
7zrule DU I ADA VAR Y A%ER L, MatcherCells
BWHT S, &oT, HziZrule ZFEELZHFEEE, 2
@ RuleFactory 7 7 AT rule DA VAR Y A% LT 505
H3dH 5. RuleFactory TEEINDZAY v FEK 451
RY.

<y FERMERET 5FE L LT, MatchingPromise T
Esym AV Y R& seq AV Y FEHAWS., EEOFEZ
Listing 6 1227,

Listing 6 Ti%, 147H T RuleFactory D1 VARV A%
ERL, 2/7HTY Y F5&M4F (k=% —%) Z2FFD cell DA
VAR VAEERLTWS, E£zrule IEET 5 FIHE

© 2018 Information Processing Society of Japan

Listing 7 129,

Listing 7 Ti%, 147H T RuleFactory D1 VAR >V A%
KL, 217H Trule & LT, apply reaction % 4% L T
W3,

4.6 MatchingPromise TiEftd % API

MatchingPromise Tl& API & L T, Listing 8 % f&fit s
5. matchobj XV v RTIiE, ¥fisiz5E473 % MPromise %
HEPRTDH. F£72, machthen AV Y N TS v F5MH: (seq),
rule, LTy FURBIZETIND I -0 Ny ZEK
E2EHT 5.

5. @

AfiTlX, MatchingPromise D ¥ % kX 5.

5.1 EEHETM

MatchingPromise % F\CTHUS U 72 77— X 2 [ o2 fi# i
5 Web 77V r—>a VEERL, A2V T bDFEST
R[] % 511 U T Promise % FH\ 72356 O FITREH & Lhix L
Too =Ny VEBOFETRA I VI ORIHZETD I—
R %, MatchingPromise ¥ Promise Tgigik U 72H#il% Z %
U Listing 9, Listing 10 (29,

Listing 9, Listing 10 @, getAsMPromise, getAsPromise &,
Iz 7T — R 2 17 5 FERMIBETH 5. ZDa—)L
Ny 7 BIBDETZ 100 HITWZ DDA 2 ) 7 s D%EAT
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MatchingPromise  935.8ms
Promise 578.1ms
xR 2 FETHE

rule : {apply reaction, kill creators, recall rejection}

matchob) matchobj
reagent _rcmlse‘\ -_rumlse1
tREJEgCtEd & apply reaction -
ﬁﬁl creators _ recall rejection
@ [promise3
o 7 =
E MBS Promise
Ehlit
2

8 recall rejection

R A FHIL 72, TR OISR 2 £ 5.1 2R .
A7 T s OFETRMAZFHIL KR, a -y 78
& 100 [BI5E4T9 5 & FEITFRRNCH 375.7ms DA H 7=,
UL, ZO&EIFa—I Ny 2% 100 [[HESE L TE
TLILEDORERTHY, EBEBOWeb 7 SV r—2a v
THHINE Z 2 1EEXIZ< W, £72, Website Response
Times[5] TRINTWVWDS, 2—HF DA MIxtd 2HEH ]
NEELIERIN 10 THB I L2 EET LY, ERAHEL
KT H B L HMTE 5.

5.2 TEMAIFTE

EMEREHGE UT, FA—DA4 X7 2 —AD5 rule 25
L, Tho2MAGOLELZ L TEERAXR -y F
DIRBF N2 EBIR[BETH 50, WEEL 7=,

5.3 rule DlAEHLYE
BLURIZ MatchingPromise N CTH 7212928 U 7z rule % ik
N5,
e add seed
solution D cell BFAEL 22\, £ U < & Mcell D&
THhol-hE, BEINT cell ZEBIMT 5.
e recall rejection
reagent ® MPromise DIREEDY Rejected DIFE, Kb
U7z cell BFEMEL TV X, solution % JX s E D YREE
IZR LU, Reject RO Z EITT 5

5.4 recall rejection

recall rejection IZFERPLHLIZ TR X 572D D rule T
5. recall rejection DEE) %X 8 IZ/RT.

8 TlE, (cell : *—3%) T LT, MPromisel D
REIREEZE reagent & L THEZXTWAB. (cell : *—3k) &
reagent (2% m U T (cell : k) ZHEKL, (cell : *k—
*) IIHE XN S, recall rejection TIEHERIS DL DI, &
Z 6 N7z reagent D MPromise DYRFED Rejected DA,
KG U 7z cell BMFEEL TWHIE, solution % KIGHTDIRFE
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let rf = RuleFactory.getlnstance ();
let pt = new Ptype( this.rf.sym(’%x’), new
Environment () ) ;
let rule = this.rf.recall_rejection ((reason) =>
{
console.log(reason);
}, this.rf.kill_creator (this.rf.

apply-reaction()));
MatchingPromise . matchobj ([ getAsMPromise(urll),
getAsMPromise (url2), getAsMPromise(url3)]).
matchthen (pt, rule, (value) => {

$(”p”).after(value + ’\n’);
s

Listing 11 & —Y 1 2B 57— X BFOEL
WWIRY (1). £D728, solution @ cell i (cell : *—3k) D

ALIB. ZDF, recall rejection Z 15T U 7= RFIZ &k L
7z reject IFDILHE (func()) 2F479 5 (2). £7z, reject AL
B DR Y il MPromise D54, reject DML (func())
% matchobj (2 &8k L 72 BIZETT 5 (3). ZDrule 2
W3 Z LT, reject DD K UM 1 7 D )78 £
MIGTES L1275, BARER, recall rejection D
JV—), apply reaction X kill creators 72 & & flAaGHHE
52 LT, ANy VEBOITRA IV T RPUTH
ET B EWHREL RS,

KIZ, rule DEEPZNS DMAGDLDETI—ILNY 2
DI RA IV 2GIWTED Z L2 RT 720D, Web
TV =Y avERAFBUMILLZ. 22T, RIZRY
2DODHRLDBRA IV T TaA—NNY 7B EETT HH)
ZRY.

(1) EBHEDIF—Y— NIcEfi L, BAICZ T ->72T —
K% FHWTUIZLT S

(2) BT —R%EEEL, 32T —XEBBT 5720, XK
N Bilo)

NE=V1DLE, DEVEBDI T Y- TR,

BHNZZ T o 72T — 22 HHWTRE 2T 5 HE0 3 —)L

Ny 7 BB OFR % Listing 11 12287,

Listing 11 Tl&~ v F5IZ (), rule IZ recall rejection
& kill creators & apply reaction % 5-2 T\ 5. reagent 7°
FEz ozl &, MHEAERD Rejected THNIX, recall
rejection {2 & o T Reject RDMIEAEIT I 1, cell B3
ATOREIZEEI NS, —7, Fulfilled TH - 725G, (cell
D k) ERISERL, Mcell ZERU 721, (cell @ %) I3H
BXh3. Z0O7®, Listing 11 TlE, matchobj IZ 88k
7z MPromise 2% Rejected 1272 > 72854, B %ML,
Fulfiled (272> 72856, 77— X O 2175 B %2 /R_T.

RIZNZR =22, DEVEHT—2Z2MEL, 327 —
A EWFT 5720, RRzeT558D -y 7B
FUid % Listing 12 12/5R7.

Listing 12 T~ v F4MFIZ (k> % — %), rule IZ add
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let rf = RuleFactory.getInstance () ;

let pt = new Ptype(this.rf.seq(this.rf.seq(this
.rf.sym(’x’), this.rf.sym(’«’)), this.rf.
sym(’+’)), new Environment());

let rule = this.rf.add-seed(pt, this.rf.
kill_creator (this.rf.apply_-reaction()));

MatchingPromise . matchobj(MPromiseList) .

(value) => {

$("p”).after(value + ’\n’);

matchthen (pt, rule,

6| 1);

Listing 12 XX —Y 2281} 55— X GO ELE

seed, kill creators, apply reaction % 5-Z T\ 5. reagent
& 3MKIE%E R L, solution @ cell 7% Mcell DAL 75 7z
B, add seed 12X D, (cell : k—=k—%) BREKINS.
& o T, Listing 12 Tl matchobj (2 &% X 1172 MPromise
23 D Fulfiled 127257202, vy FHENRE S, Z0D
728, 3 DT —REEBERINT 573 =Ny 7B
MRIFTHINS.

ZD&EDIZ, rule ZEEL, Th6 E2fASLECHEA
THIETA—MNYy VEBDETRA IV IR EET S
ZEMTES.

6. TELHESHDRE

AT, FERPAEOELZ XETET 175
1), MatchingPromise D¢ &, FEE% 41T >72. Match-
ingPromise T, FERIBHMILD I — LNy 2B DET R
AIVIERFA—DA VR T 2—=ANETHT T IHEET
5. TOME, TNy JEBOEITRA IV T %G
FEDEHEIZHIMTE S L 51274 5. MatchingPromise M
FHili & LT, Web 7 7V r— 3 v ORFEIT, EEIR
i N IZ MatchingPromise 23# S W BETdH 0, FEITHE N
FHHAMBETHEI L 2R

SHOMEL LT, Listing 12 D 54502580, rule
DIFEPY Y FERUDIEICLZ2 - FOREL DEZ D
WENEITFOND. EROLDIZIE, a—FORELD
HEIOWBEILETHDHEEZOND. ThiE, Match-
ingPromise T rule <% v FERAEDI/ED /DDA Y v R
ZRIETDIIETUETELLHEAT VD,

SE
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