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[Abstract]

The web is one of the most intimate technologies in people's daily lives, and most of the time, people are sharing data on the web. Simple
messenger, news, video, as well as various data are now spreading through the web. In addition, with the emergence of Web assembly
technology, the programs that run in the existing native environment start to enter the domain of the Web, and the data shared by the Web is
now getting wider and larger in terms of VR / AR contents and big data . Therefore, in this paper, we have studied how to effectively deliver
web contents to users who use Web service by using service worker that can operate independently without being dependent on browser and
cache API that can effectively store data in web browser.

Key word : Web performance, Web cache, Service worker, Progressive Web App.

https://doi.org/10.12673/jant.2019.23.1.55 Received 28 December 2018; Revised 28 January 2019
This is an Open Acces§ article distributed_ un(_:ier pted (Publication) 26 February 2019 (28 February 2019)
=t the terms of the Creative Commons Attribution *Corresponding Author ; Hyun-gook Kim

Non-CommercialLicense(http://creativecommons
.org/licenses/by-nc/3.0/) which permits unrestricted non-commercial i
use, distribution, and reproduction in any medium, provided the Tel: +82-10-5025-0874
original work is properly cited. E-mail: hy1392@koreatech.ac.kr

Copyright (©) 2019 The Korea Navigation Institute 55 www.koni.or.kr pISSN: 1226-9026  elSSN: 2288-842X



J. Adv. Navig. Technol. 23(1): 55-60, Feb. 2019

.M 2

1989'3 CERN (conseil europeenne pour la recherche
nucleaire)2] ¥ WU glof] o] 4= ofo]= 4 7|&o] A
ow AolHaL 1994d {7l BE3HE H7 ©Al World
Wide Web Consortium (W3C)©] FHH o] &=, ¢ 7]%-2 1E
Ul U EL A 73§38l A skt [1]. ool w
2} 7| & AbghEo] Fol AT, A, MA & Sl 4RE T
1ok A Gl #A) 92l E-mail, AR} 21T, e-book, 2=
EfW U Q. 5 vk §f 7Rke] An]2aEs o] &3l HiolH
.55, Yol Yk AREARE 9 Aol olEol
BE Froll lol 7hd 2 3RS shar qlvkar wek = dok ¥
Tk opue} sh=gllo] ] 7)ol b abiA Hl 2 EERt o}
Y} 2nlEE AnlEQXA] 10T 7FA A%, Raspberry Pi 5 TF
& 7171500 A-857] AJAFsHEA o] 9-2] el m A= 4
aFelo] Ak SPdE AL gl FAllol T

A= AHoA Algehs AHlZ T skl e-hebA] 2.2
ZHE QIEY RFES BH 20173 715 =72 87.6%71 2UH
UlS AREEHIL 9l Ao R YEhE R A o] Abgh
o] fhell FiFo] 7ksabm, A A An]2=E ARE-EkAL vk A&
13 4= STt (2],

27 {18 AHahE AREA} A|SH 0 7 Skl e,
P& ol G5 AHEAFESN A AFE = Auls D dlolEl] FF
s} 2 713k 0 2 S71el] AlREt) 71 4 et
A 9] FAlo] Wi ATt H|o]EIRl BMIAE on|A|E Ffrdhs
dlell 245 309 213 2] A9 42 9 =E,
A}, VR(virtual reality)/ AR(augmented reality) 5 & U &343}F
L AE dlo]El & &k dlol FE8kaL dvk A= 2017
W T W3CoIA] 7)) vjolElH 3H oA 24 C, RUSTS
Hlo]E] B Qo] 7]uke] w7 8ls o] nfo]y ] 5= el
Wasm O Bgkato] 4] Hehg-A]ola] AT HE Bgo] §
B 2 53 WebAssembly2h= 7<) th3F working 153
T/ 313t WebAssembly 7|55 28811 7]&d] i o
2455 349 22aRES ) A HA -5E 5 U
], AA 7 S g dlo|E B 33 A o] FAR &
2 AR A AlE & = QA Fet 3] =, 1 vlo]ElHe] A
AZF AR Al Ho] Bebe-A Rk o] §5to] BE AU~ A
S QA H= Aloltk

SRARE o] g Aol A §F 7] Al o] Ay eI 1S
ol A== dlolE 9] 7= HAF AEIA AL o, AA]
WebAssembly & ©]-8-3to] A& AR&All Al Al &-8faLz) ot
W, AT H A A1) Wasm L& AREAP}F R = wt
olok 3t} CDN(content distribution network) A& 3391
Akamai 0] “QUEIYl # &} Baxo] w2 thghnl=o] 3t 3
e AQE Y S5 (Mbps)2] 79 28.6 Mbps 2 %331
YERA| T, 2 Al A 2] 5 7.2 Mbps 2 =7 S5 e}
Witk Al E ke 217 o] SHo A= Hoke] - T

= =
& Fadar 9l

https://doi.org/10.12673/jant.2019.23.1.55

g}t 7] 2.8 Mbps2] =5 UeEhE A 21 4= 9l
[4]. kA dl-8-2] dlolE & S &8l ARl Al AlE-5h=
785 =7F R Sl e} £ AR QIste] AH| =5 U &E]
43 ¢l A97F A ek s g A A
sk dlof] o] = Tke 84 5 sk, 9] 54 ol
HE A5 7] B]lgle] A skaA) o] o] Foj x| At gl
4] of Z- shitelth
4 Au]2=0] 2 L7h ARG AL Al 1] A= g Fol] gt ¢
AZA FZ0] ZAATE B 5 e, 2] A mE
A g Zel=o] 2y 571325 90 A9 AR5 53% ©)
do] S Mu| g o|gdits AukE Hol i) #k oy
2} 0] SolA Bk 2o 1927} 2.5 A2
H] 3l 537} A 5= A 0] 2=0] Z9- oF 2uf o] o] 20) & A}o]
£ Uehlle AS 98 5 Sk 5, § Anl2rt Algshs
dlo]e] o] el “daglo] AREAL Al Au| 27t 21 w= &
5 974 o ® vSA  lojof ah, 1A R A
AR&ALS] oehe] whE ot gFo] WGt A1E Sl
5]

upebA] 3 =t A S B Al e
& REAMAEC] A8A o= AlFs 4 o
4 BebeA e AR SAete] A9 A
4 Bel-A] el dleelE #7gsto] AR8-8h= Cache APIE &
ol AREAF Al ) A EFE dlolHE S84 0% A¥st
= el diste] =akarat gk

(r o ot 2

1. 2 7|1 =AL

ol A A 4] o] F Aol 21 £ TAlS 91k
CFEHIT 71950 AlgskaL 9l Anl 2ol tiate] 2413 %)
Aataat dek B AaAsks FES TRl Mgk
AMP (accelerated mobile pages)2} PWA (progressive web app)
%27k = 7490] 9

2-1 Accelerated Mobile Pages(AMP)

Accelerated Mobile Pages(AMP)= 20153 104 -2o] 231
gk mufd 77 FH=E g 8% o2 AlFsr] Yg 43}

2-E

FT om ®
Be= —>|=) > &2 - 5 -
BuzzFeen om u

N

Ad revenue and analytics

a8 1. APM H0|X| ME 24
Fig. 1. How APM pages are provided.



L

QFELZ Ttk AREAL 78] A BES 4 Qe 9
o)A E TE & A FelBrHE] FEE ATH e

Chrome, Firefox, Edge, Safari, Opera, UC Browser & TF3} 9]
5 3o, o del" 2, CMS, S /M|t Q. EFFAA F2e]
7Vs3ket[6]. A TIMESS] 74-9-2018'd 1€ AMP 7|55 A}
Atell A-8-8Fo m A 1.50) o] <] uiEo] F7sll o, ) #o]
A 7 &5E7) 3600 o) webthal 7)skar vk gk 1
H 204 & F d50] AMPE FEollA A Yshs AH|ARE
AMP7} 285 o] x| 7} 24 Aol A & 1] =& 93] uj
2]=0] SEO°]| F&e 5 S 11 & 5= 9lom, AMP vl
7} iAo B F| o] X 7F AMP7}E A8 Ho] x| 9l AHEA}
oAl delE 7 U= s GRIE = Utk o]9} BlEo] o A] AL

7.

O] EQl Campmor 7|22 12| F7]7} 1300kbol] 4] 90kb =

o 2=
RAE & F

Zo] 29 &7}
(<3}
AN
AMP7} %8¢ °
oFe-3} ) WA, 9 AT HE AL A] HlET] 25
o

4z0 X 0.62%E A A%

o

F oA 7} HAZ deS

PPN 71 A
HE
S 583} AR HEE WS- 2 A5E 7 Ao
S0 g Ho|x o] A RE QA4S AT = Q= HY
Aojolr}. AT A AFEES A9 DOME] AL W)
(e}

A g Aol A7} e B AL AANTIA ek weia

R R =y =

A

ol
o

AMP= B2 57| 23 HES APshal, vls7] Feje] ARSt
& 38t e BE o|uX|, 44, FaL 5 glhe A7)

& A o2 AAgt). o] & Bl gt R E B e
AMP7} 7} 9.4:0] A7) B A& ERIE 7 % F 51o] AMP
7t EanE AN TR E W] gr] et WA Hlo]x] <] Hlo]
ol-& 2ET F QEF S} ¥l olE)} BE CSSE e
Q1o AEate] 50kb Wl9]e] o} 22 7|2 ARE-git o]
9ol &= F712] S5 Ak~ HE AlA, § H A st 2E5 EA
AHE 2B A AR F 43} GPUZES: effyd|o) gt A8, g
s BE 9-X429] A4, preconnect APIE ©]-8-3F Ho|X] &
Al ZE 55 ARSEL A7)

AMP2] #|o] A 2] 442 FA] 37H4] 84R Hig 4= e
o]:= Z}Z} AMP HTML, AMP JS, AMP 7jA]e]t}. AMP HTML
2 AMPAA AR 2 7F4] AlSAES 712] HTMLO]t
AMP IS BAaz 2EE #eE|8ta AMP HTML %5 HlI2E
Alg3e] Ho]#] = ANAE 4= Q= gholBelglolt).
AMP 7)A]9] - 2ol A HeElshs BE A3 AMP 24
E MAE] fIst ZFA] 7Hke] Fdl= dE HES Folt)
[8].

2% 2= AA AMP § F|o] A7} AREAL Al A s =
ARFAR] Y Ho| A7} ARgA Al )= WAE 3

AT =
=

>

HO
A Ed
ojt}. Ho| A& ARSALN Al W2 A ZdFat7] Hlste] BE
Boll a7t v 8 AES B abdslar, Faoll A Al
= IMAIE AREate] oA & Batatar Q7] wiel 5de] A
7] WAREAPE ZRIAE B 0w STt Y e B
o] F=aL Itk BRARE 2ol A Al Eshs AH 29 vEE 2]

A

AMu] 2ol FEEH, o] A] Ulol] Zijlo] WHE AAHES Y

AN}
r
Qoo d

ol

lo

57

MB| 29074 7|4te] 44 ALY S 0|83 8 ZH= 2Y

& < glal 7-=29] Far Az AFH A
ZHUES A0 AZHA] o2 Fefd 73§ e

U el =5 A3 4 §lok
2-2 PWA(progressive web app)

PWA 20154 =2 I8 XY &g eldde] 2015
ket g o § ol x| 7} w4 §) Hlo] x| 7} o gt A
o2 o] Fej2 s k= S onjshE dojolt) 5,
FTHAOEE { Fo|AE vlolH B o} ) 22 AMEA A
&5 Z8lo] AlFshis AS W) i 2 848 Alwet
aAEE7] vl Bukd 717] S bl A5e] & shd ofo)
Z PEE F7R F dom, MES A7 =1 52§l 34
oM ZR=E A FSIL FA| LS F8f o HE A e E AL
LAl A AXA A = Q= 7]5-S AlFshar At[9).

WA 7hsek Hamgke] AR QIE|Ho] ~Rhg 21 sle] &
Foll AQEE ATHE FolaL, o] & )4 Bt Fol 2Rl
A= Abg-o] 7l A 3= App shello| T App shell-2 5 0] %]
o] 3PS g sk ol AREE= FH Ak CSSyRS: A gts)
a1 9lo] wi§- o] k. o= §] Apo|EQ] o] H & BT fH|
SHAA S7HAR1 uke-& ARgAIo Al Al Fste] vloE]H. g}
2o A2 S = 5 QLS gt B SWE 4851
App shell 7} 22 Q1 mpA 52 Aol A43}ar, shH S <l
U3 sH= dloll Z23k 522 dlo|gdl] thaiA v A =HE
wole} Ho|#] Aty 55 fzolal 2 el Ao = A
3ty 374 Woll A MR AE Al e 4= %S 513

47 A8 EAES B 9 Hlo] x| 2] ALgA L rHA] &
ARESRE A 22 SRS AlFekslon, 24 2018 1€
PWA 7]%-S 2-83F 9 329] Nikkei A1%-2] 7-9-20) o]4ke] =
9 &% 7)Ko] o]Fo)F o 230 o]4te] Holx] Ery F
7}, AFAREAL 49% S7Y, Hlo|A] M 23] = 7] i 2v) 5
7} s e s UEid AE2 AT 4 S o] &
o) gt 71 S gele 4= Q). S5 A BlAEE F et
A} gk ¥ AN g tiate] FHAI7E 7B =] 7EA] AA
TR A7ke 2 A qhEe] Alzke] A28 F Stk

..................

[ =] Static Elements
Cache

Request & Fetch

P —
pr—

Service Worker wﬁemenm
\ 2T

KON Ammb
PWA App Shell

aaaaaaaaaaaaa

Network
O3 2. PWA S&F 24
Fig. 2. How PWA Works.

www.koni.or.kr



J. Adv. Navig. Technol. 23(1): 55-60, Feb. 2019

User Modern Web Browser Service Worker(not registered) Web Server

1.Request html, css, image file

2.Request html, css, image file

3.Fetch requesting ile from server
4. Install service worker
5. activate service worker

6.Serve file to user

T8 3. AlRE SEZ - ABADE MF AE|2of FZE 49

Fig. 3. System operation diagram - When the user first
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