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ABSTRACT

JavaScript is widely used to offer interactive web
service and dynamic content. However, the number
and size of JavaScript constituting the web page has
been increasing steadily, and this circumstance leads
to falling web performance. In this paper, we
suggest a scheme for acceleration of JavaScript

transmission considering software module reusability.

We perform network simulation for the performance
evaluation and analysis about the suggested scheme,
and then confirm that the suggested scheme offers
better performance in term of page loading time and
the amount of traffic generated in the network than

the transmission method using Gzip.
I.ME2

JavaScript= AW} FElO|AE Thof| A5 w3hA]
ol S Au|aE AlFkar, Aztelut Sl whebA] &
Al ZAHN=E A= AL 7t gk ARt
JavaScript& ¥335h= < Ho|xE A1 A, sl
JavaScripts FAIsla  Alfe] skg=E  w7bA
JavaScript ©]5-oll $]x]gF ] 42mel] gE 848 423
32 e B5F o] AL §) BeReA=
E57) AAS HAAF) 224 JavaScripts SHHEHA
AsAl 4 gl SRA) EE AL
JavaScriptE FAISlaL Alsl= Bt WE 84 ¥
FAE & gl7] wlEel 9 Adeg A

B =Tol|AE JavaScriptZ} AE 27} opd 22
2 Il S ARkeled, JavaScript =2 AJARS-
d-S 22938k JavaScriptd] A% 7153} WekS- Akt
a2, W Bz AlEdle]dE S3lx s 7 2 4
<= gtk

il

>0

>

>

II.

e
]
re

?.

JavaScript®] HE AZHS ZAAATE HWoke 2=
=7 Gzip= o434 JavaScript =5 53] %
%3h= Wt Googled] Closure CompileE
o s=g Asishe Wal sl

Gzip< ©|-83l JavaScript =5 53] A4}

=

= 7%, A== JavaScripte] 275 5o wH
[e)

5]
1
o
op
S

a2 Fee] 27|15 FolA ek, Q= vad
4L ol she o] .

Closure Compile JavaScript Z=2] ¥W4=2] Zo|
E Eola, 3 Ak} A7 e BEeg =
AAT o2 JavaScript 2~ ZE8] 7S Foly
wfl#-ol] JavaScript®] A% A17HS ©@EA|ZI) SRR

- —

-

# e vl W AR AlE1e] oS IT Al SAA4 ARjle] AR $ESlS (NIPA-2014(HO301

-14-1020))

¢ First Author : Department of Computer Engineering, Kyunghee University, kimgijeong@khu.ac kr, SH:J3]<d

Corresponding Author : Department of Computer Engineering, Kyunghee University, drsungwon@khu.ac.kr, 4131

=3 D KICS2014-01-025, Received January 30, 2014; Revised April 9, 2014; Accepted May 7, 2014

329



The Journal of Korea Information and Communications Society *14-05 Vol.39B No.05

Closure Compile:= Z=Z12e] YALEAS wejdh &
A9l AEE A TR

II. Core JavaScript H% giot ot

Core JavaScript A% Wk 2 A=A 2}
F A= Flolzhar of|&=| = JavaScript 3= Al
Aated  wlg] AFsta, Ayl FefeldElfA
JavaScript& A% of vig] A5E 55 AL
x| 7= BES AFsle wslelth o] ngk>
Core JavaScript Prefetching 33} le)~ sjel 2
JavaScript A% A o2 FA=CL

2% 12 Core JavaScript Prefetching 34-S e}
W aslelvh. AME A AR Aleolehar e
JavaScript €<% Core JavaScript® "|2] A13]gc}
100 7H€] ¥4~} Core JavaScript® A4 = sk 7}
5}a1, A= Core JavaScriptE Gzip 22 3153}
Core.gz 3}-S AAgIc) SeloldEx= A%d¢o] OFF
= SLEEPQl Alelellx] ONCoZ Hgk=" Core.gz
TS AHellAl 84310 4l btk $Ale] gk
= Gzipg o]&3l 52 siAISked Core JavaScript
= F53hh

a3 2= qldlx 91 I JavaScript A5 IS o
el 23122 Core JavaScript Prefetching 3}4o] <k
25 o]F 4=k <l Hlo|=|= 2712 JavaScript
2 FAEe] glar, 7} JavaScript =+ 100 719 &
2 FAEe] glew, Original_A jsi= 70 719 sk
7} Core JavaScript®] $+=%, Original_B.js= 80 7l
2] 37} Core JavaScripty] 2 FA Il Zelo]
dEX Q) #Ho]x]4l index.htmlS 83}, A 25
] index.htmlS Algh}. 1 vl FeEloldEL 9]
Fo|AlE  FAS= JavaScripts 243 Aell
Core.index Y-S 84} 8 A4S W2 M= 7}

]

JavaScriptel}4] Core JavaScript®] o1H <=7} o] <=

_— 3. Bt ore ISt
ien [Server] function core 10| |
}

Contentength: 10000

(Core.gz)

v
! |
1. OFF or SLEEP !
5. Recovery Core Javaarnt || fcion e 20| |
| Toncion core_10( oN i i
(| | !
function core_2()}{ 2. Request Core Javascript 1 }
b 62T (Core @z HTTP/LL @ | !
seceptEncaing 79 Gzip | |
4R =~ i
. Response Core Javascript | H
D (TR 200K i i
Gaip |- Core.gz | | | ocenttype: textjavascit } }
! I
! I
! |
! |
i
|

Core Javascipt
funcion core_100()(
b

Core Javascrpt

T2 1. Core JavaScript Prefetching 52} 23]
Fig. 1. Core JavaScript Prefetching process

330

(Client] Sever|
; -
1. Request index.html <html> ! function core_1()¢ functon core ({1
[GET findex hml HITP/LL <head> | !
<title> Web Page </tite> 1| function core_2()¢ function core 20} ||
2. Response index.htm! il </head> } } |
FTPILL 200 0€ <body> - | 1
Contenttype: et <saipt src= " Ajs* ></scrpt> |1 |
Contentength: 500 <script src="Bjs" ></script> } |
<[body> | !
(ndexhim) < Ihtmi> I |
= } function core_70(} |
3. Request Core.index index.html i !
. : |
GET Corendex HTTPILL Hncona10x el
1| } !
s Hrsr.axe‘szgwogie Coreindex | } function A_2()( !
e ) fircen8 300
Contentengh: 200 I 1
e o ovasit: V5 ! funcion8.2)( ||
I
(Core.nder) } } |
I
I
6. Request Ajs | |
| |
1| function A_30()( functon 820 ||
7.ResponseAjs | } } } !
HITP/LL200 0K I i
coriape st L ngnalAs Origral BJs __ !
Contentengt: 100
4. Extract Core.index and Reduce JavaScript code J_L
) - .
function A_1(}{ function B1({ |1
8. Request Bjs ) !
GET A HTTPILL function A_2({ function B_2(} |
i } !
|9 Response Bjs | i
HTTP/L1 200 0K Core.index !
Contentype: extascrpt !
Contentfength: 100 |
function A_30(){ function B_30(){ |
(B5) } } |
Ajs Bjs !

32! 2. Core JavaScript %1 Htellx1€] JavaScript > 214
Fig. 2. JavaScript transmission process in Core JavaScript
transmission scheme

7} ARSE =R Ve ldl2s 12l”] Core.index
}el-8- AAsle] Ffolol EollA| <%tk Core.index
gd-& Al FEleldEs ¢ oA A& s
gl429l Ajset BjsE AEIUE

SA%E 84S w2 AWM= Origin A jsot
Origin_B.jsl4] Core JavaScript®] 3<% |3}
Ajs¢} BjsE AR Aul= Ajse) BisE ZElo]
QAENA Aoz <ldx skl F JavaScript A
& WAL F=3HA "ok

V. 845 "ot 9 BN

s B7E E #4E 3] f18iA] SMPL 2le] e
2| & o] &3t vIES A AlEHe]dE ek A&
2] 8= FefoldEr} =9 JavaScript&
E3Fhs S slo]AE AMelAl 8-t e
Aoz gk 20139 24 7| ® A 4G Znpeld
v EH=z2] AA| it 3t A AA 7S e,
10 Mbps®| HHF3} 90 ms| A|AAZRS A& o]
Aol A4l 4 Ho|x)e] =] Y 2l A)
%= Naver, Daum 5] "3l ] #Ho]A]E #4435}
gl om, wql S #Ho]#|e] =7]= 2000 Byte, <l
oA 5 FAF = Blad] Jg= 3070 = A
o} 8 Ho]A|E FAd3= JavaScript®] Z7]+= html
2 APEE wlel S oA He) "R FH, AJ7le]
A wdol] w2} JavaScript =719 S71E0] A 7R

4

=
o
r>~
>
T



Az Ede] »E AAHAE edd JavaScript A 7H58E Wik

AL-S wElsle], FF 1| MBE AG5EES 7,
NA AFEL oAt wEE H83lck JavaScript
= AR Z2uals hgsle] 59l dloly A
I} GUI RS Algshedl T2 A=, AHAIA| 3
Zeady ZHeR F2 2dE s vk AR
Zean 7Pl dd ArReEQl B 70%E
JavaScript®] AAHE-EZ AN Gzipe] 45F
= gde] g3 =)ol wet depx]H, shele] g
3} Z7)ol| A FFoR 7|HNEt 5 9 Gzip2)
45 TER 30%5 24

T 3, 4, 5 WA HAEE wE oA 2 A
2, vl=slzel Ak wAAe] e dEs e
LA 2R s ekl aejzole slol4] 2w
st vl=g)ze) wpshe == Sweld, Gaip
A<= ukel¥ T} Core JavaScript A< Higlo] o] 9=
g Aes Btk = A AFEe] 5% Core J
avaScript 3% HIQle] o] SHisEc) 1 o=
JavaScript =7} ¥73%€ 739, Core JavaScript®] &
T2 At F= 27 s gdS HES e
], e salel =19 A delet 27
SpA|eF W74 % JavaScriptiS Ashe A oA d
o[BS ATl o] 5ol Axl =7] wiieltt 34
nb M ES=Ze] s wARe] A SHels,

T

™

N

EHTTP & Core JS Transfer

~
]

N
S

2

»-\
]
SRR

=
5]

R

DR

Page loading time
(unit: second)

R

7]

prnssass

2

"&@@@@”

100 %0 80 70 60 50 40 30 20 10
Cache Hit Rate (unit: %)

12l 3. Gzip A% "WeE} Core JavaScript 315 Hioke] o)
o] &y A7k WlaL 1efz

Fig. 3. A comparison graph of the page loading time in
Gzip transmission scheme and Core JavaScript transmission
scheme
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Fig. 4. A comparison graph of the number of messages
generated in Gzip transmission scheme and Core JavaScript
transmission scheme
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Fig. 5. A comparison graph of the amount of messages
in Gzip transmission scheme and Core JavaScript
transmission scheme
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