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Abstract

In a typical web environment, it is difficult to determine the update and re-computation status of WebView
content or the transition of WebView processing included in web page. If an update to one of data is performed
before a read operation to that, we could get a wrong result due to the incorrect operation and increase a
complexity of the problem to process. To solve this problem, lots of researchers have studied and most of these
problems at the single user environment is not problems. However, the problems at a distributed environment
might be occurred. For this reason, in this paper, we proposed the extended state transition graph and algorithms
for each status of WebView for explaining WebView state in the distributed environment and analyze the
performance of using the materialized WebView and not. Additionally, also analyze the timing issues in network

and effectiveness which follows in size of WebView contents.
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Proc. Create WebView
Create View(Base Data,View):
Create WebView(View, WebView):
Do until User Request
Store Temp(WebViewn (Content)):
else
State Transfer(State Requester):
send WebViewn(Content):
end

end
UTEIE 1. Y AN

Algorithm 1. Create of WebView

Proc. Obsolete WebView
delete (WebViewn(Content)):

end
L2|E 2. AR A
Algorithm 2. Obsolete of WebView
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Proc. State Requester
Do until WebViewn(Content)=True

Request_State(State Ready)

send WebViewn(Content))

State Transfer(State Ready)

else
Request_State(Non-Participation)
end

end

UDAIF 3. YR Meh 28

Algorithm 3. Request the WebView Status

Proc. State Ready
Do until Web Page Request = True & n Time then
send WebViewn(Content))
State Transfer(Create Web Page)
else Web Page Request = False & On Time then

goto Main
else
Obsolete
end
end
end
Yn2E 4. YR e Fd

Algorithm 4. Ready State

Proc. Non-Participant
Receive Condition(User Request)
Do until Check Condition(WebViewn(Content)) =
True & On Time
Request_State(State Ready)
send WebViewn(Content))
State Transfer(State Ready)
else if check condition=Fales & In Time
Reserve State(WebViewn)
else out time then
Obsolete (WebViewn (Content))
end
end
end
22| b, g M) H] &o
Algorithm 5. Non-Participation

Proc. Create Web_Page
Receive(WebViewn(Content))
Create Web PageB. WebViewn(Content))
Store

end
¢2lE 6. ¢ Hlolx| My
Algorithm 6. Creation of Web Page
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Proc Sharing
If Degree = Strong(WebViewn(Content))
Degree = Strong(WebViewn(Content))then
limited update . WebViewn(Content)
limited re-computeBWebViewn(Content)
else if Degree =Strong(WebViewn (Content)P
Degree =Weak(WebViewn (Content))then
if Check Condition (system)= true
limited update (EWebViewn(Content)
limited re-compute (EWebViewn(Content)
else
stop
end
else
update & WebViewn (Content))
end

end
YT2IE 7. Yok B

Algorithm 7. Sharing in the WebVieW
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Proc Create Web Page
if WebView(State) =Active then
if Complete(Create Web Page) = True then
Create Complete Web Page(WebVieyContent))
Request_User Query
Update(Web_Page(WebView(Content))
Re-Write(Web Page(WebViewfContent))
MIDi (Web_Page(WebView(Content)))
else
State Transfer(Passive Stat)
end
end
elseif WebView(State) =Passive then
if time limit = true then
if Complete(Create Web Page)
Trasfer(WebView(Content))
State Transfer(Active Statet)
end

= True then

else
Update(Web_Page(WebView(Content))
ReWrite(Web Page(WebViex(Content))
end
end
else verify (WebView(Content))
Obsolete WebView(WebViewContent))
end
end
else Request User Update
Update(Web_Page (WebViewfContent))
MIDi (Web Page(WebView(Content)))
end

end
ynelE
Algorithm 8. Active, Passvie and Sleep state

8. BY, 45 U #¥ Nef

sub MIDi(Web_Page(WebView,(Content))
if MIDi(State) =Active then
request_Query(Web Page(WebVieytContent))
else request Update(Web Page(WebViewContent))
end

end
Lu2E 9. F7HLe MT T Al
Algorithm 9. Store and update of Meidan
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Backup((WebViewn (Content) =

WebView,+(Content)

Restore(WebView.;(Content))
elseif User Query(Replicate)then
WebView,;Content)

Replicate((WebViewn (Content) =

Proc. Blocking n Non-Blocking
if WebView(State) =Passive &
Complete(Create Web Page) =False then
if User Query(Update(Web Page(WebViexContent))

or

User Quer(Rewrite(Web Page(WebVieWContent))

= True

then
State Transfer(Passive,non-Blocking)

else
State Transfer(Passive, Blockingt)
Do until Complete(Create Web Page)
A= AMo| visl L H|2ksH

end

end
4NB[E 10, HF MM

Algorithm 10. Blocking and non-blocking in the WebView creation
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Fig. 6. Blocking and Non-Blocking in the passive state
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else
do nothing

end
end
end
else
do nothing
end
L R B A
Algorithm 11. Set the versions of WebView
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Proc. Version
if WebView(State) =Active

if User Query(Update) then
elseif User Query(Backup)then

Update(WebViewn (Content) = WebView; (Content)
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Proc. Snapshot
if Create WebView = False then start
Set Restore State = False
Dump (WebVieWyrent(Content))
Store
Dump (Web View,en: (State))
Store
end
2¢12|E 13.
Algorithm 13. Snapshot of WebView state
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Proc. Restore State
if Restore State = True then start
Restore(WebViews. (State))
Restore (WebViewsme(Content))
Set Create WebView = True
else
Restore State = False

to ez

e

loop
end
end
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Algorithm 12. Recovery of WebView snapshot

=
e AN =7

Iv. &12|Fol| et 45

8 902l 3e A8AEe] BE S ) HolEE
905 Faslo] gl Hloleulolx Alo]Eo] EAjsH
Sl AHeld AHgAEel ol Aol Belel Uh 2
27 Aste] 9 slolAleld Abgeke e el o)
o 220 o] Yol ke Bk e el Ak
o BAEe] gt BN FAS YHE AEES A
S AHgE ke A% T3 WEA A elel] wE 4
2 243 HelEle] 270 BE B840 v BHOR o
£ sloled Thet 2e BAo A8 ANst

i DB Server(A)
/ Cafe24 Hosting
Client
~CPU': AMD Athlon 64x24200+ |  Intemet ("
-RAM : 16
-0S : Windows XP SP3 /
m oM )
!/ Router

dlient mu/
D

N
2

I

gl
o

N
r1r 12

o]

o

DB Server(A)
-CPU : B4bit
-RAM : 32G
-Oracle 10g

» Wi-F(54M)

> DB Server(B)
- U Tl caarRM A
- -RAM
| 158 indows 0 583
BSener(Q) | _grocle g
DB Server(B)
DB Server

(8)
cpu AMD Athlon 64x2 4000+

DS : wmdnws XPSP3
- Oracle 9i

a8 8. AlA"H 74
Fig. 8. System Configuration

B 3] 718421 AHlE A YEY A A 2t
FEISh 91 wlofefulo] 2~ S8 AHdl] Q22 HofEH]
|22 S FE8I%T B vlolEo]~E AHsle 2
oA ES} Holeflo] 2 AH B= 100M £=5 Aldak=
ol HESAZ wloeulo]2 A¥ Ce ¥4 YEAA=

o

o]



28 @7dA e Ay Aol agze 8% 79
AZgA. 22ln 7 dolelolz Auld] B 4ol
YolElE e F A5 9RE A ese Aes ghe .
A3 95k 790 ATE gol e A ¥ maT. I w—
WA Ao} MEAL e doleimols Aol g E N e T Tl T TR T e TiRERES
ek YR ALE D IALEel] whe Ae) A7) WalE 1 o

S0 ohge] 28, 99 1. 100042 2ol P Wﬂtw"
o U 25 dolels] A7} 37148 e A
Adh7l ke 75 9Re) 72
@ A ) WA A1 21) A 5
£ A8aA) BT A9 W) ﬁ?;sa—g— o) o} ulnlg Ao
Ae) ARkl 2718 wolx glon 7t Al dhEsle) A
o] 2945 A7) Alo] FOlEE AL B % 3tk
ooz a3, 113 a9, 12dA4E 5 AE o] &3t
A5 Ghel AHe 2 Bl T A2 AR Hﬂa—a—
o453 g, a7ldlN WA x|edd o Baslo] Sl
Hol7) HEel ALgAle] Aolel g 4R 2aAS ww
Sleloli= WA Aol 9Re) AL AAa H9, o] 4

2 J“

r‘q‘

Fl

3 BEslole] Hse] 2445 FAI% UHE A8 A
$50) @AV A9 ALgAbE a7ste ZH2E s
TR WY Ae) $28 AFS B A K 0w 2guol

olth= Exoa olslo] A AL&A}F w= ) AJ7he
Aoz oaH 7431* Aoz vepgont, dal #Ag 9

HE Age A9 A Alzle] 9A s Wl ot A
oA @ 73%’—2— 75 vlolEe] Ae] &l S7Fel w
gk A2 Alzte] golve e EUE 5 3N

ojet 22 AYe| AnlM FAIS} <] A]»QJJF WA
o wel e i Rz AgE dolE Z79 vES
2] AR A% a8ja P ZRI=E dPfske gule] 54
o osle] FRI=E AHEAL ) HojA|oM FE&H o AHE

& oleAe] e AT 5 Uee BT 5 glew, 9
o A i melze] A5} B S e S
0] b, TALgel Jigle] TAS YRS AgeA e

= A2 ARl glo] 2 Aol7h WAsk shgront, A1ga)
A S A 2elze) 2]t 2R el Ae) ARk 2
RIS 2 5 Qo HelElel At B e At ARE
82 A 98-S 2 5 ARed, V=N A8 ol
= 99 pAE 95 Bzl Ao AR AAH R ol
o2 AgeolN 27} HolERE /A2 @A Hel vEs}
B0} gliz o] el AReINE 2 o] Hoja
o

> @

52

10,000 30,000 60,000 100,000

EEEBEEES

12 9. Ho[E{Hjo]A Mt BollA{e| Hz| AlZh st
Fig. 9. Variation of process timing in DB server B

1

0.9
0.908
08
0.712
0.7
el u.sV
2 o6 0553
% 05 -05-19_ ] ;51- ----------- 0524
T 04 0522 - — AR AR HE
% o3 - -FARLRAE
0.2
0.1
[
10,000 30,000 60,000 100,000

48 dolg A%
T2 10 Hlo[EHjo|A MY CoflMel Ma| AlZh eist
Fig. 10. Variation of process timing in DB server C

09
0.828

08

07 /
0.609
06
05

05 :

— A gF 8 E
04
03 '

02

SERETES

FAS AR EHEA S
EEEEERES

0.046 0009

01
0.041

0.037,

10,000 30,000 60,000 100,000
4 dolg A5

a8 11, FAE 7 ARZSEX| 242 Hlo|EH|0]A M AdlAg|
HE L olf Mzl Alzh gist

Fig. 11. Variation of processing time in DB server A (do not use the
materialized WebView)

04 0418 042 0421 0422

—TAS IR E S

015 - FASLRHSAY
A A A

005 003 0.031

0.032 0.036

10,000 30,000 60,000 100,000
CER DR ES

T8, 12. FHE 4E ALRE ColEfHlola M| AdlMel iR U
9= Ha| AlZh #is}
Fig. 12. Variation of processing time in DB server A (use the
materialized WebView)



80 B FE RS H5GE(2010. 1)

V.EE

& ATelME (5] Aol A=A el o] 1)
zo| g5 Fotol M= ol i 2] A8
= A dE do] = 23 o5 sy g
]S AAsl] Az ) A A S €
& =S siolnh = At duelEE A8 AR 2
glzo] 7§43} ARGl tiet o2 ot Al 7t AHeH
= @elMel i e &< Rl distel Elsisict A
Al GE el Mol 2 =S 71Ee] A7l A8 AT

F2o] U dEE A g glen, oS T A 7S
zde] vlge] AE EA AP = 3le AL 7]ist

W, A7) AeE 4nelF 3 AL VEDD TeT W 2
SECEL I

o A B oI & YA = glonk, 1t A A
£ 2 AolE Mol o} PAS UHE AT H3e] Ay
o 152 715jelo} BTk AS H1T S Uk T A
Hoz pysle] Ygel MEANLE AHgsta

vlshet) olol ek FAS Wil 4 gl
o Qg A% S=el goiAe o

of YEAZ A% F2ol Ade] w2 S v

N
N
X0
d

llo
o

Mo 44

o
olf
o
2
2
]

T
®
o
Auh
=
S
rlo
of
ook

o
N

e

\
%0,
oo [

HIES

rek

(1) G.Huston, “Web Caching,” Cisco. The Internet Protocol
Journal - Volume 2, No. 3. Sept. 2009

(2) A.Vakali, “Evolutionary Techniques for Web Caching,”
Distributed and Parallel Databases, Vol. 11, No. 1,
pp73-92 Jan. 2002

(3) A.Labrinidis and N.Roussopoulos, “On the Materialization
of WebViews,” In Proc. of the ACM SIGMOD Workshop
on the Web and Databases (WebDB'99), 1999

[4) J Forsythe, X Ke, and L.Oats, ‘A Four-Tier Model of A
Web-Based Book-Buying System,” May 2004.

(5) Y.Zhang and X.Qin, “State Transfer Graph: An Efficient
Tool for WebView Maintenance,” In the Proc. of
WAIM2005, Hangzhou, China. October 2005

(6) A. Labrinidis, “View Materialization for The Web,”

Dissertations for Ph.D, University of Maryland, 2002

(7) ARE, "FAHES 2 $delM ] 4 748 a=%
wIeks] 2921 FAREUE], 2002 108

(8) M13, 174, "ol el WebView T8 2dl&
91k ARgAF A2 & A 19 3] S HA e &
Agradis] FAgEEE, 200349 9¢

(9) ABen Ammarj, A Abdellatif, and H.B.Ghezala, ‘Forms of
Data Materialization in Data-Intensive Web Sites,”
IJCSNS, VOL.7 84 No.12, pp84-88, December 2007

(10) J.H.Suh and W.H.Lee, “A New Model for Materialized
WebView in Web Environment,” 2009 ICMIT,

December 3-5, 2009

(11) A. Ntoulas, J.Cho, and C.Olston, “‘What's new on the
web? the evolution of the web from a search engine
perspective,” In Proc. of the WWW, May, 2004.



£

)

BolAel Ae Aol agzel 2%

81

A E

e i ]| = o e

19861 29+ gk AL e
4 (3D

19984 89 : Zelvhw ek
A R £ (M

20104 29 :

S el FATE] 1T A1

A} T g 29 <9 (9D

3= HP, SCI Al28 <lxyo)

AR - AFE g,

GEjule], dlelElMie]lx &

o & o
SASt IT B s
1985 24 1 Aethel Ao} A5Z
gt 21D
1995\ 24 : KAIST AFss}t 9 A7
e 243D
2001 89 : KAIST #Fss & AA
28t Z4(D
TrlEok : hlv= AESY, 259
AA7IRke] 28 Aoy, )
A7e] ol E=E: FHA
o, HlFE MEYS

.



