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Abstract

Existing single cache structure has shown difference of hitratio according to
individually replacement strategy. However, It needs new improved cache structure for
reducing network traffic and providing advanced hit-ratio. ‘Therefore, this paper design
push agent model using dual cache for increasing hit-ratio by reducing server overload and
network traffic by repetition request of persistent and identical information. In this model
proposes dual cache structure to do achievement replace gradual cache using by two caches
storage space for reducing server overload and network traffic. Also, we show new cache
replace techniques and algorithms which executes data update and delete based on replace
strategy  of Log(Size)*LRU, LFU and PLC for effectiveness of data search in cache. And
through an experiment, it evaluates performance of dual cache push agent model.
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HAoltt. ol FHHE MA ARE Fdl dlo|HEE 7
ol sbeetes A FHAe Attt 23, ¥4
oflo]dE moAe] 7} ofo]dE b #¢] A7 A2 ot
Al A A Bl ARAE B ek 1E A @
7352 vk

Felolgles) A AW 9] B AN Agad
AHAZE @A HETE EAshe ASolnt o] FolFh
(2" 59 [1]~[4-3] HAL ﬂw Mol AHEAR 2
T FEI} EAERE AR Seloldeg A4 AW 2he
2] Al AL <E 603 Bk

(0" 62 9] #PE 53 AR AT BRE
AN A ERE Zdsle] Fulolde AlFElEe Al
o3k AlF~ tolo]z#l (Sequence Diagram)o|th.

43 FA ofo[HE

Aok FA| de|HEE FHlo]dE FA| oo]HdES}
AW FA] de]HER AT, FHo]dE FA dod
Ex AR AR 8AS 88k, Al Fa =
e AR AN Aag AMEAA FATE 98-S 4
st

wA, AW FA] do]HEE A Agad AREAE]
87 gigk AR EAEA At A TEET o
HAE=Z, dHolHulel~ G B Zo] A J5g T
DB FEYDB Handler)$t o1& ¥&sh= SPA A3 =
E(SPA Execution Module) =&l 4 EE(Pushing
Module)Z 4@t} SPA A8 ZEL 744 #g oo
HERNE #AdH FEo|dE FA dejdes] MA F=x
ZA R AR 2RI JRE o]83dte] HoEH|o] A
Ao sty F = ME Ans AA el
de]HES Frlo]dE FA| de|HER HEdht,

Zojolde A ololdEE Y RES EHeH
B
!

2
o
L
(m

CPA A3 =E(CPA Execution Module)? AHE-A:
YL}O‘ A4 ZE(User Profile Generate Module),
HY ZE(Fltering) 2 748tk @A, CPA A3 ZE
< 7Rl AlS sl RERA AMALEEE AH|
£ 9AS Hhw 2asd] Ay RES ojgdle] T a7
= < gt w3 CMAL} SPA
25E AMA 87 oig 24 AR dd HUE
¥ ZE(Monitoring)S 53] o2 ZAstke] CPA iﬂ
A(CPA  Storage)dll 74 A2 A3 & HE" 2ZE
S TET HEY BEL 7] FA BRERNE g
Holzl do|EEe] FEAS AASI] AHgAA A#Q
ARg Mz E dvh (2" 72 odd REESE

TAE FA) oo]HE polT,

1) recpest
irformation | | 9 disrlay resuts
CPA SPA
2 recest
uolie,l  Uer Pofile
CPAExeation ($ofiaps|  Generate Module SPA Exauteion
Mbdule 54 sand Module
55 retunresuts. resuts
Pushing l«——+
N Mdule
. 4 recuest ifarreion
Mnitoring
Modie ) sendresuts
% Filtering Mbxhe
1

7)Fiteirg
7) sendFitered resus|

T2 7. FA| OoIME(Push Agent)
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44 F|A| 2| ofo|ME B A mE(nformation Search Module)® 744
AN B do]AEE Fuo|dE TA| dolHES: A gl RE(Cache Management Module), ¥4 EE

B A ool AE Aolol] §iA3le] AEA Hu e 4o) W
AFAYE A%, oF A Bl dolEr} oA
Ae Aoe AdeEs A B ololEE 4

pi

ksl

gt

E 5 2CS x| L2 E(ECS

(Pushing Module) 2 <~g=o] et =4, 44 & 4
oldES] HH F4 mEE Felo]dE FA| do|jdERY

B AR A4 gAo] wAlshE of ste] 1655

= B
'é"\_'?}j!

Replacerment Algorhm)

/i CachedFilelnfoln] : 2CSOll &A=l N7§o| mpel
// CachingFile : 2CSOllA HEEl wA|g mhel

=il et oiEt HE
=il chEt olEt FE

IF (2CS == FULL) THEN
LOOP (=0 OfIM=E] i=n-1 7HX])
LOOP (=1 AIMEE j=n-i 7IX|)
IF (CachedFilelnfoli-11.hit > CachedFilelnfoljl.hit) THEN
/! 7=l & ol oSt oiEt e nEt
CachedFilelnfol-1]2F CachedFilelnfol] w2k

IF (CachedFileinfolj-1].size < CachedFileinfol]l.sze) THEN
7=l = medol chst oiet HE mEt
CachedFilelnfoli-1]2t CachedFilelnfofj] w2k

END IF

END IF
END LOOP
END LOCP

i=0
IF (CachedFilelnfolil.hit >= 10) THEN
ReplaceFileSize = CachedFilelnfolil.size;
IF (ReplaceFileSize >= CachingFile.size) THEN
CachedFilelnfolil & 2CSOlA] #7312 1CS0 AT,
ELSE
LOOP (ReplaceFileSize >= CachingFile size)
IF (CachedFileinfoli+1].hit >= 10) THEN

CachedFilelnfoli+11E 2CSAIM M74atn 1Csoll Mz
ELSE

END IF
END LOCP
END IF
CachingFileS 2CSoll &Z;
ELSE
ReplaceFileSize = CachedFileinfoln.size;
IF (ReplaceFileSize >= CachingFile.size) THEN
CachedFilelnfolnl& 2CSOllA] HM|H3tD 1CSoll AT
ELSE
LOOP (ReplaceFileSize >= CachingFile.size)

CachedFilelnfoln-(+1) S 2CSOIA 745tz 1CSoll &z,
END LOOP
END IF
CachingFile2 2CSOl| XZ;
END IF
END IF

ELSE IF (CachedFilelnfolj-1Lhit = CachedFilelnfoljl.nit) THEN

ReplaceFileSize = ReplaceFileSize + CachedFilelnfoli+1] size;

ReplaceFileSize = ReplaceFileSize + CachedFilelnfoln—(i+1)].size;
CachedFilelnfoln—(i+1)]Z 2CSOIA ®AHSID 1CSoll X7

ReplaceFileSize = ReplaceFileSize + CachedFilelnfoln-(i+1)].

J

Size;
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Agent S &

Agent %X BET R

ES= V-4

[2] Requests /_Returns

Requests / Returns

[3] Search Parameter or File Infomation
&CPA Reference Object

[4-2] Sends Results

(i) CMA Register

Reference Obiject of CPA,

Reference Object of CMA

[5] Requests / Returns
Reference Object of SPA

[8-11 Sends Results

[6] Search Parameter &
CPA Reference Object

Cache Server

[8-2] Sends Results

Push Agent 8

71|Query /

erver

T3 5 0I5 JHAIE olsEl

ZA| ololME 2R PZE(Push Agent Model Using Dual Caches)

DFEWork Flow Stages between Client and Server)

X 6 EH0IHES} JHA| M ZI9| Tt Az
(1) E0|E ERISME Sofl AIBADL @Fels AE, & i 2 MEE gleddh=r}
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i e || e [ e e e
: request objiet L.l
5 1
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M(Communication between Client and Server!

T3 6 S0IMES} Mol E4




dlolH Ao A5 5

PEe 98 olF A4

FA do]HE md A 163

mN

o). ek 10Se) 1T A3t gl BAE A5l
=4 wER Apay, A9 ANE PusA 2
= 2

B3, 2CSeA oliE

ER [Agda, A

©
:

Ho
2,

oy e
o ol o mlm

i3

Q‘L

ket

tlo

o,

3

2

fro

©,

[rt

H

ro i e

A
m
fu
=<|>L_‘,

O
)

1o
reb
i)

ol
"
: o
u ofl it
0= odl iy
W E
wogy
o x 2
_>', H.!lO >l{]
ofi
ok
38
o
o
Ho ox
=
rlr
>,
=
4
>
2,
o,

[o3

o
0wy
o)

kS

ol
o
2
ﬂllﬂl By

2o
ox,
o fm
)
=
i
il
rlo
mjy
i
©
e
(m
-
>

>
>
2

O
AolA Alek AN ;A AAS Fsle]
l dolEHE 44 2 7algke 2 HolE
U} (" 82 T 719 A Ag4E
HE ZHo|dEd FAs: A4 #

a 4
gy
ox
f
=
opy
o
_,EL
e
_Q
)
>
)

oo 2
i
1o

il

rlo o2l
i

2
1 to o
8

N
HN

= 0
BN >
(o3
o o>4

us
O
QL

m Rt o

2
©
L

o

—

VA
5) return Result
7) send 7retun  10) If Information is not exist in Fyrst & Second
Result Pesult Cache Storage, it requests infrmation to SPA

Information Cache
1) request - 8) request e

Module e Module

User Info

3) Second
2-1) Cache | | a)
retum Search | | rem
Fesut 2730 | | Regyt

¢

2) First Cache.
Search

9) First & Second
Cache Managerment

2 8 JHAl 22| Olo M E(Cache Management Agert)

V_ AlE Ol

AltE o5 A4 FA] do|HE mHlle] AHFE EAs)
7] Y5ty B =RMT (O 5 T 7o ERE
B AxEle pEsgeh 2R Arsle vEY=
| A58 A AHE ez AMAE ARE 843

3 AA A First AHA12E Second FHAE 74T}
ANE A AR A FA delHES HAsl=
oW, 7H AL do|HE A2HE 7he] T84

1o

rE£

PO

AdS A% OMGSl MAF =4I+ CORBA 30 Spec.dl
7198k OrbixWeb 325 ARESIGIT H3 4 34
T Bk Adlel ek MEHAA 2, AA
84 i FEA T EAE BF nEser sAT
7 o e MIEAA Aolet JPgskal ARAL
£ Hrtst

fo
Y
2
-,
ok
au
e
N
>
o
o
oy 1o
©
J}L

N

]
o,

(s

AL dole =7|e} AA 2] meh Adegnt
Z, folHE @ Aol AAZ B9 olF AAE 9
g shafo] 43k 7499 wlolE =7] B AA 27
5 IR AZES vasidrh mAl sEe o
o NS AESE At LoglsizetLRU AMS-8lG0
W, o]F AMAE A A, 1ICST Loglsize)tLRUSH
2CSE=  Loglsize+LFU%t PLCE  AMgsigct. g
g FAE SE FAEIReH ofF JlAe DE FASIT
A, Adellx] 7} AAl =27 4K ~ 2M WPl EZ)
7 AFAFEA RS Aotk 1 ZF (2E IMNa)
o] 0% ANE AT AT, A AFEe v A
Alo] AZE HEl &2 2E 4 4 3 01% 711 il
TFAAEZ dolEE 7)|A]
o] olxivks A% 43
o, HolEe] AAREAdo] v
AQ FA] AFFol io}z% o= ﬂrﬁrﬂﬂr :LEWr
g A7) o|dellde Al AFEel Wkl A vjERt
A %E 2L @ £ vk v AN Aol A =
717k 64 ~ 128K olideolw A4 AFEQl F7b) ARG
ot ®3h olF Al Afel= AAl =7)7) BIZK
oldolH AAl AFEe W7k A gk A4S ¢ 4+ 9
ok ol= AAL A A RN AR R AA s
€ HE g 543 0e uddy 7 ANE AAES 2
R 74T Ber) des AAE Bl B 4 itk

mlﬂl of
18
2

1
Seyes i ¢ 5 1o
0 O

i 50
e 25 S
7 a0 e =0
b "
oy / /0/
) e
p _// /
10 r/
5

KooK 1K 3K 6K 12K 256K 5K M oM
Hia=d

a) FWA 7ol e HEE Hlw



164 BE AFHERES RIGEQ0005. 12)

RY o s
e R
o T,
> ~ e
2 RN
o —
5

o

i 3K 6K 12K 3K 5K ™M M M av
HoE=|

(b Hiole] =Z7|of 2 MFE H|w
O3 9. B AR} olF M| HEE
{Hi—ratio of Single Cache and Dual Cache)

dlole Z7]d tig A%5E A dlolHe A7t &
Ferte] dHoleg zZe Jul HolHE JF3 ngw
Agste] glolEe] Zrld WE AHFES Hlwsidh o
]

AFE gAY A7)ek BHE dAde] lernw T sl
o} o]F AAS AVIE wUEA AAEe] AR
7]

(" 9b)st Fol B AAE olF AMAHDE AA
o M2 AF AAH HFEC] 1A

ol& ©lolHe] =7]7}
o] BE2S yofgo=H o
AAe A sbeAdo] srolxlnh wbd HolEle] =77}
Ze. Agde ME A B £

mg] Aol Aol e ElojEEe] uAE FlsAo)
vrolrlct, el AAAQ AFES wolHe =r)d w
2 A F7)7) Qe e = o)F AAHLE AFE
o] AAF 74kt

° 5
i
o
— o
B,
_F_‘
Ho
o?‘ir
=
2
~
o
il
=)

=
I
i

=)
00

AT

i

BT o]Fe] dolz Fd FA &)
A4S AFske CORBAE 7|Wo= olF

2 £ gle HAs dgsy] A8 ¥4 dexE Adls
CORBA®] 4t AA Aasle] Adsln Aa-84%
AgsE dolde ZHES FHsemH oZ Aol
7o) AE wEAS AEeE gk T3 AW 3R
a2 EYA FEE ThAAE £ SleE T 7l siAl

2
o
N
ox i oF T

S, J1E FA lse] EAQl A&FQl AR AlF
FE 9Ao= st AW I vE
A= Jalg A7) A8 STkoldeg Mu] 7i) )
WE Flelda, ArdAel Hold AFES
AMZI7Y S8k 0% AA ek A ZA JHE A
ok o]F FAl FFE ICS9 2ASE AR FRE, A
A FHE F Agcd wAFer AEAA A 2
A2 8Ao] WAIE HloEIES ofwjsle] Feo 2y
HolH AEES FIANZ £ U= gk B35 A4 W
doJHES] &&AL FUAF17] 8 Loglsize)+LRUS
Log(size)tLFU, PLC T9¢ mA AYS 7oz o
B A2 AAg s3shs AR A4 wA dEk) 2u
&S Ak ole ozl A JPHS ARgelsiont
WA Ae] AZEERE A A M) #RE) wlolE AE
E9e] AAAE B4k 74 wArl AAgE
= ofc WA HMolrh wahM Ak Jgel ik 4

29} 0|3 ANE ALF A P AFE L 3

15

ro meh ¥

AdA AgEE AEES] AFEE FATERN AEA
AR g7et dfg HoHES AFsle & e AHlx
Hieto] Aprjoiafol & Aol



dlolH A9 AFE 42 AY ofF ML FA co|HE = 47 16

(1]

(2]

(3]

(4]

(5]

(6]

(8]

]

[10]

ikl
Rl
Ao
el

MHmsson, “Push  Techndlogy-The Next  BigThing?”,
“http://www.temhut.fi/Opinno
Tik-1.350/Tehtavat/essays/push.html”.

MBhide, “Adaptive push—pull dissseminating
dynamic web data”, IEEE Trans on Computer,
Vol51, No.b, pp.652-663, 2002. 6.

ol#7, ‘Push 7]&3 AWHE 71&°] 4 % ¥
F A7, IEARAYSE A RE =R, A
T8, A2%, 2000.

A%, “AnlE 0183 CORBA 32| oMIE A
Hlze] A7 2 Y, A=FFEI s s, Voll,
No.1, 2000.

Marc Wemnink, “The push tree problem’, SPAA,
Vol.1, No.l, pp.318-319, 2001.

Pablo Rodriguez, “Analysis of Web Caching
Architectures Hierarchical and  Distributed
Caching”, ACM Transctions on Networking,
Vol9, No4, pp.d4-418, 2001. 8.
Mohammad Raunak, “Implications of
Caching  for

Proxy
Provisioning ~ Networks — and

Servers”, [EEE JOURNAL ON SELECTED
AREAS IN COMMUNICATIONS, Vol.20,
No.7, 2002. 9.

Jian Yin, “Engineering web cache consistency”,
ACM  Trans on Intermet Technology, Vol.2,
No.3, pp.224-259, 2002. 8.

TLiao, “Global Information Broadcast @ an
architecture  for  intermet  push  chammels”,

[EEE Internet Computing, Vold No4, ppl6-25,
2000. 7.

Prasenjit  Serkar, “Hint-based cooperative  caching”,
ACM  Trans on Computer Systems, Vol18
No4, pp.387-419, 2000. 11.

[11]

[12]

(13]

[14]

[15]

[16]

Hal Berghel,
Communications of the
pp15-20, 2002. 9.
PKrishnan, “The

“Responsible  Web
ACM, Voalds, No9,

caching”,

cache location problem”, IEEE

Trans on Networking, Vol8 Nob, ppSos58,
2000. 10.
Sandra G Dykes, “Limitations and Benefits

of Cooperative Proxy Caching”, IEEE JOURNAL
ON SELECTED AREAS IN COMMUNICATIONS,
Vol.20, No.7, 2002. 9.

JooYong Kim, “A Proxy Server Structure and
its Cache Consistency Mechanism at  the
Network  Bottleneck”, Journal of Natural Sciences,
Sooknyoung . Women's Univ,,  Val10,  ppl21-127,
1999.

Roland Peter Wooster, “Optimizing Response
Time Rather than Hit Rates of WWW Proxy
Caches”, Master Thesis, Virgina Polytechnic
Institute and State Unversity, Dec. 1996.

DXKeen, “Cache coherence in intelligent memory
systems”, IEEE Trans Vol52,
No.7, pp.960-966, 2003. 7.

on Computer,



166 EE AFHIEREE ®HIERQ006. 12)

x x4
2y = of o1 4
1993 w2k sta ZAFEguat 1982 el

SJh(FAD)
1999 A3t thshel
%%E%ww@wm

1984 Aerist ek

194 B ekmrakel

e vbwﬁwwww B Ea T
<PAROE> oF ofelZE, 1995 ~1997d Ak 8
A2, 5 WA
glo]efuo] 19974 ~19983 University of
| Missouri 8w
01 TR B 199999 ~2001d 3k 8l
AFE RS Ak 24
A3 Eahet sl 1968~ 3A) w2 st
LR G R AR
NB Ak Thakel <HARoP WP ol AR
AT R TS T (AR SEAER, AsHlHE

<R ofolHE

BAAA A 2R, EET o)

Hlo|HHjo] 2
4o x
19039 Ak

ATFER RS (SAD
2000 =gk ojEkd

AFE Rl EPAD
20051 2 gk ojake)

AR RIS
203K~ A Pshe)
<Pl ool e,

A A2 CDN




