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Design and Implementation of ECMAScript
Interpreter for VXML Execution

Dong-Hyeok Shin®- Young-Sun Yun''- Sungbae Eun'''

ABSTRACT

ECMAScript can support VXML in utilizing the system information, analysis of complex equation, iterative execution, declaration of functions
and their call, etc. However, since the ECMASeript is the standard script language for Internet, there is no way that the script lithely connects
with VXML. In this paper, we presented the design and implemented the interpreter that meets the requirement of ECMAScript for its flexible
connection with VXML. For connections, we added some functions in modified ECMAScript ; management of VXML variables, execution of
system functions, analysis of equations and function calls. From the result of connection, it is shown that new ECMAScript can handle the
various algorithms of VXML.
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- = :
B o ) s - < script > < ![CDATA[
E HsE 2R gon, BE ¥4 ECMAScript WH-el - function factorial (n)
A PE9c. ECMAScript d0] EZOAE 7 @iaso) { return (n <= 1) ? 1:n * factorial (n-1) ; }
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< ?xml version = “1.0"? >
<IDOCTYPE vxml SYSTEM “vxml.dtd” >
< vxml version = “1.0" >

< form >
< var name = “h” expr = “17/ >
<var name = “m” expr = “347/ >
< var name = “s” expr = “19"/ >

< field name = “r" type = “boolean” >

vl lEe Az
< value expr = “h"/ > A,
< value expr = "m"/> &
< value expr = “s"/> % ¢}
< /prompt >
< prompt >
Al Eo A AFU
< /ammpt >
< filled >
<if cond = “hear_another” >
< clear/ >
< fif >
< ffilled >
< /field >
< /form >
< /vxml >

<prompt > VXML{te 2= A AA7He o 4 gigych

function currentTime( ) {
var d = new Date( ) ;
var h = d.getHours( ) ;
var m = d.getMinutes( ) ;
var s = d.getSeconds( ) ;
if (h >= 12) {
h=h-12;
if (h == 12)
retum
A +h+ A em+ B v+ 'R
else
return
‘QE +h+'A +m+ 'R s+ 2
} else
retumn
‘oA +h+'A +m+ '8, +s+'2";
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(E 4) Assign 2242| DTD 2t DI

< 'ELEMENT assign EMPTY >
DTD < VATTLIST assign name %field.name ; #REQUIRED
expr %expression ; #REQUIRED >

DI 1 < assign name = “card” expr = “17/ >

DI 2 < assign name = “card” expr = “dealCard()"/ >
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Lexical #*]7]¢]t}. Lexical ¥417]+= 1687} 8 charac-
ter7b 5 & A4 s Terminal Tokens A3 -ght},

ECMAScripte] o2} 7}#] ©lo|g] EllES Fdsl7] ¢
3te] zt ERdeitt shue] 2@ AE AAE R, Semantic
e Feo vE ghs vz Fdstr] 98] shbe) v
2 Fd225H HAYHEE 9. £ Object EFYe



o e £4 AFE 2E FHZ 7HE F UARF A
Astde o BlYo=PH 448 Object 2= VXML
o] W4 U wF o] AMEHTh F dhbe] WA= dA
3 WEE A6k, O P49 HFE Uil dE HAE9]
248 £ ok ¥ee A4 Wi &4 HefR AGHA
gt 7o) AAie} ojzle] 2 AdE AAHAA oy
A e AH o e £HUAE BASY g ¢
o g YA EE st

Wd 45 94 dhe £49 gaz g AAd &
a4 "ot 2E WA g4E5L 9 QA TREEY
Aol &£aA €t ZREEYAE WE 59 715E T
g3k AAHA F47b i, 7 @l otoldE Fo @
th AHERE W §4E oE2oeg FFEFSH Hed, WE
g4E 2= dngEe AFE Fe daEFY FYsh
g AAolA Fod= FF olFo]l LAHA @god =
ZEEY AAA A €k 5F el diF 1A
A o7 M7 9& F AT ZZEES] AA= @
HMol7] wiEel T2 EER]C dig J2dAE wE das
ok,

8H|EQ] chard ™4l 168|ER2F 5¥F char¥d & ALE
&9 unicode® AP 5+ JEH MASHT F, 3Y &
2o] U EUAZE 16HER WRtste] AHAstn Ao
2H, BE 2EY A4 16HE APz o]Fojrh

MAE Yo AEEA & £H4EL M # gtk £
Aol ¢lE zhe] ez ECMAScriptell A AMg5lE 2E
el AAF £ Uk W9l FolA 2B 7]9do] Had
document, dialog, item& HEe] 3| AED A€EE gl
t} o] 2k 2" #A9 RE HFES ARY T
glom W o]F 2| Fo] dejsois o A EF
Aol W W g FEER ofyet WY AR 2
TZE 24 gozy d g F(batch algorithm)
AL = IEE At

=

tlo rlo

4 7+ ©

2o Fo) A FEI ECMAScript 918l Z2|E4= IBM-PC
3 7]%cA Windows &AM TFE C++ oz
Z2aA85%al, Visual C++ ARYE o] &8 At KDE
libraries 209 kjs& 4 2 Hehste] P, 709
el FP2z FAHAY THY JHZAHE 58 AE
gl7lo] do] obd VXML QIEjE2]Ee] & wg 2y 2HEst
7ol &oll, el ZaE 7t A Avhs VXML T3 9l
oA Fad g g, ECMAScript QE ZElE =
A BE, TE-90|(syntax-semantic) ¥4 2%, VXML
W 3y B 2 g g5 2EE Jdo

g ARe FAAHE s U, ojug Ffelw Tz
agie] MAAReR FRAA Y FASAT fas

#2)2 98te] KSOut: S22 28 i, NodeZ5F-H
P g Fe A5 evaluate B §E base FEl=e] X
g sl e S A

42| ScopeXE

A9 ScopeZEM

2 0189

Z2HENEH, g

HE Scopelil

T2E| A O2MEIL value +3

\/

(722 5) VXML 32| Mot 3 Bl #AE

ECMAScript tHell VXML2] ¥5 A7 ¥ 2
A = ol ook Ao~ Tk A A
°]& 3 4 9= =2 CREATE, MULTIPLE_CREATE, CRE
ATE_OR_STORE, STORE, STORE_ANYWAY % 57}
Rog AYsEE s¢th. 53 STORE_ANYWAY R
oy d Hfolx Wt HelHEs stk 48 B9
“dialog.field L.field2 field3.name” % 22 FHACIA fieldl,
field2, field3e] 3= Aeel A names AFste] & v =
A ge] 7hgstedol gtk o] Z 9 “dialog.field 1"& A elat
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a2 AR df 9= HYREE T of
2§ 7]52 VXMLY subdialog 842 saE o wi=4
4dag 7]5olvh =3 KScript FH2S F#4 8o thdsl
AejHlo]~F FHslth. £ MULTIPLE_CREATE &
AE AHEste o8 d4E AAE F dEd, o R
VXMLE 9§38ty 858 F718 ESo|n, KSOMultiple©]
gt SHAE F718le TE&A

olfle = W] Mz Ao FHE ¢ & AE UHA
o|~E FAAL ¥ry FRE AMES B3] Y @
ol B4 d4E 7T F e dgde2g Fds
et o] ZnFE WFe] Mo @ Ao dneE} vl
3, AolHe ZEHE|Y] A4 P FHRE] Qo= A
o},

ECMAScripte] “5& ¥4+ 2E8]" 442 39 f3}
7] ko] obd FAE Wi dito] HEHE AP Zol
MEZ G ERle ¥yt E g9gg date] sssith o
2t VXML ¥4Z ECMAScript el 4% of #37}
ofd A G wolEo|E= FHEYT}

VXML ¥ 4= ECMAScriptell A AH28F 4= 917] wjite]
ECMAScript JIHZ2]E|oA Felstes 7dsgon, VX
MLScopest= F¥25 715t VXMLY ¥+-E2 Belst
L5 &t VXML #4¢] ECMAScriptel ¢l& o8& %
7] HHE FHgo] HE8r] Y8 VXML B5uhe 9§ o
2o MFE T VXML #EAE (context)?t W7
HY o]He| Algstd WEE AAEIE AT FHHe
H4E oA AMgss 49% itk VXMLY a3d o}
Aol ALEFHA WFE 2B ARsYisr Adx
E7t E7HYE #A9 WHEE AEE £ UEE TP
th, ECMAScript 918 Z2]ejo] VXML W4 #9e A 4d
T AT 2HE Fof J2EE HAREE sgon, 3§
2E8 AL item, dialog, document B $l ol & Tt o]
Fojz),

AL Aol garet W g9 AMSS ECMAScript
EIHE F89 olFolz. VXMLl ECMAScript®]
g B o8 4 UEE FEYL 5T 5 o

RS FHFAL o] ¢dEHlAE T BEA A
2 E fl8t AL8E7I= 32 ECMAScript el A#ME o]
£ += 3tk VXMLERE Yoz E
o dalME Gy FE-9n) £4L FPse Yo
TEsAch

s_]}-E )-E%

(E 6> ECMAScriptE E&sta U= VXML 2M oflx|

< ?xml version = “1.0"? >
< !DOCTYPE vxml SYSTEM “vxml.dtd” >

<vxml version = “1.0" >
< script > <![CDATA [
function factorial (n)
{ retum (n <= 1) ? 1 : n * factorial (n-1) ; }
11> </script >
< form id = “form” >
< field name = “fact” type = “number” >
< prompt >
g2 AMe g5t AFAE A48
< /prompt >
< filled >
< prompt >
< value expr = “fact”/ > HEz|LL
< value expr = “factorial (fact)”/ >1t}.

< /prompt >
< /filled >
< /field >
< /form >
< /vxml >

(29 6)3 (¥ 7)& ECMAScript7} VXML 28 4
PH = dE HolFn 9tk <¥E 6>2 5= VXML &
Aol <F 7>& <& 6> g VXMLe|l 8 HuL
wo] AFE et Agze] thatE Bk

(B T) WML 24 ol

AFE  dEY Ade g8 A e dyAFAL
AREA} A

HFE A gELL Uy

e — e
.. W i E:

Ml’ wesess mmﬁ?‘ml

1w ey |
il sl t’ (06121 0« ooty |

wﬁ M ﬁmmmi,raam |

odel = ke
SEIY ALE B BoUE PRATHE. Gpromod

o mote = L
2 | 555; oo made x%m

Tme Ll = I'Id

S ,
o Bl . e o o {8
——

(33! 6) ECMAScript LH2| factorial & 48 314

(29 6)& VXML #AME2 zZEsln F3&= sdeld)
VXML £=3YEE F83l7] e ECMAScript 21¥ Lz
Elol Al ECMAScript 22382 Hzsi=2 2338y, EC
MAScript 18] Z8] e VXMLERE @3 e zg g
& BN(parse)dtsl 1 A 24 Ea](parsing tree) & 7}



Atk o] EFoX VXMLY “field” 849 & “name”
A e W4 ARgET VXMLE “fact”& WFEA
o132 ECMAScript Q1B ZelEelAl £330, ®ele=
“dialog™7} ®th. AAx} FAle fact ¥ e “undefi-
ned"o|t}. field 849 “name” 4 %] “undefined"7} €
e AL Fg 49=8 off FygsiA Fdde AL 9y
g}, el VXMLE @l “undefined”?l B=& Zol
gl Hie RAolth 7oA Wy "‘fatc:t”E w84 sk
1 g& “factorial” ¥49] HEv|EHE Fe AL oy
o}, VXMLS 2E Z342 HzlsA %1 ahitbe] HAE
»~EYoF 7VEdt. ECMAScriptel 48] “factorial(fact)”
#Ae FetvEel “fact”) g 37] 98, 2o A9
A4 A WFERH #BA%ct &% ECMAScripte] 7}
2 Are] el “GLOBAL'Y:E glow VXML ®F+& H
At W4 “fact”= VXML ¥ FolA “dialog™ EA)
i qleh g o2 §4 “factorial’& e} “fact” & A

Jp

e

gale] @48 FAZI (2 7L “factorial(fact)” #
2]& ECMAScript JEZg|gelA Hsles 23 F
A} ghe wol HFskn 9ok

nhmnal(n)hwntn( 1) 715+ factartal(n-1);

mﬂm‘s il L L 4
L ] wm nTnET i

. W ber
uﬂm T e

Pt Seiton Pael— -
e f.mu m
I 13 Dot : Dot Grammar | e - wre 0" mode =

ol el el siefa]

o e

.

q : > 1 i ‘._2]

(32! 7) ECMAScript 581 & 2 3t 53 3

B oA $FdEE VXML A& olHE VXML onaiir
2lEe] rE2A ZAFILE s9a IBM PCEE 7|5
=

Awz= G AN Algednt GFe ZaHE 2
2aWL vt5o] AEE Ao, RE Built-in #5Ee] Ad
7 2259 3, el 9 #Z(reference) ol 27} WAy

o o] HE sto] ojuldt Hfolw AHZE7F ¥]A
A ZaHA 25 A £ Atk VXMLE 83 9
g W3 g dEle AFHLR o]Fo] Hon, Name
Lookup Rule®™= ECMAScripte} 5434l #-89& 2ls}

VXML =ZE 25 ECMAScript 2IE{Z2(B{ el dAl & <24 100

<424

o =3 2E Ao 48 A3 £8 Fo A2d gir
282 AAE A3 @iase] &g 9 ouiglo] HAHOR o

5d &

B AT M VXML F8< 9% ECMAScrpt 1HZ
ZEHE MS 95% #40lA ®EF C++E o] gated AA3E
o F@sE. FEE AAHd A= VXMLE 98t thek
3 QlEH o] A8 AFdn VXMLAAM L73de 7IsES
Z7 pasch £ FEE ECMAScript SIHZeEE
olgstozs tokstn wFe VXML #ME& 4T +
gltt o] QIEEE]EE VXML 2yt ofe} 23 HE 1o
o] YL Yoz e BE A g4oly ETF Azt
EES E 7o 7 "k
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