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Automatic Configuration Mechanism for
Distributed WWW Cache System

HIROYUKI INOUE,t* TAKESHI SAKAMOTO,** SUGURU YAMAGUCHI!
and YuJi O1gtt

A distributed cache system for the WWW infrastructure is introduced that reduces both
network traffic and the page retrieval latency. In this type of system, administrators of cache
servers have to manually set up how and which neighboring caches should be incorporated,
based on their experience and expertise. However, it is difficult for the administrators to up-
date the related management information in response to network or neighboring cache server
state changes in a dynamic and timely manner. In this paper, we propose a new WWW cache
architecture with “hint server” which automatically updates the configurations associated
with neighboring cache servers. In order to exchange the cache information between cache
servers and the hint server, we extend the ICP (Internet Cache Protocol) message to contain
the cache status and the detailed information about the object requested by a user. Through
the deployment of this cache system including hint server, we conclude that the configuration
of the cache system is automatically managed and the hit rate of the cache is equivalent to
the ideal system.
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Fig.5 Experiment system configuration.
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Fig.6 Access log statistics for experiment.
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Table 1 Configuration of a cache server.

name value
Model SGI 02
oS IRIX6.3
Phyical memory 96 Mbytes
Network I/F 100Base-TX
WWW cache memory 8 Mbytes
WWW cache disk 70 Mbytes
ICP timeout 1 second
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# hostname type HTTP/ICP port
cache_host cachel sibling 3128 3130
cache_host cache3 sibling 8000 8130
cache_host cache4 sibling 3128 3130
cache_host cache5 sibling 8888 3130

(a) Conventional Cache System on Ideal Configuration

# hostname type HTTP/ICP port
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(b) Proposed Cache System
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Fig.7 Comparison of configuration of cache structure.
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Table 2 Comparison of ICP messages and the traffic.

Conventional System| Proposed System
Total ICPs 270x10% 129x10%
ICP Traffic
Total 148 mps (189 MB) |122mps (168 MB)
[HIQUERY | 79.0mps (94.6 MB) |32.2mps (44.4MB)
[H]REPLY 79.0mps (94.6 MB) [32.2mps (44.4 MB)
HNOTIFY —(—) 57.4mps (79.1 MB)
Local Hit Rate 32.4% 30.5%
HTTP Traffic 1,100 MB 1,010MB
Sibling Hit Rate 5.5% 7.5%
HTTP Traffic 150 MB 224 MB
Miss Rate 62.1% 62.0%
HTTP Traffic 3,070 MB 3,080 MB

mps: messages per second, MB: Mbytes

LRBEOBEALIEIBA—T ), BEV AT LAOES
WP HEETE .

432 ICPO Xy t—SHENSEYY
R213, WERVAFALREYV AT LIZBIF 5 ICP
AvE—VBEFOF Ty 7% 33 HOREL £
EREDLICEHBEL-EERT. 72, Frviat—
NIZey FLABEE IALLBEOHEE FRFR
DOHTTPIZX 55y 7 DFERLRBIRL .
REVAT AT, BICP EAESLUTIZRY, X
AP ER-ZADIFL v 7 b 1EERERIL TV,
NAMETIED T D BEOERVERIZ, REV AT
LATHFRL7ZZICP DAY FEFVBRKENT2DTH S
EZEzoNh%, SEEELLHRICP D7 +—<y
FNCRAYFDET 4 —VFPEETEY L THRT
VBERD A -V T L ICREHOBS B D B0 0,
Ay -V ORI L Ay 2 EHRTAHETH
Sy rRRBOELAREND S,

¥z, HTITPIC X2 Sy 2 L T 5L, ICP
XA ey 73 A% TH ol TRIZBEEF vy
VaR=Niley FLAZBOHTTP PS5k vy (%
® Sibling Hit ® HTTP Traffic) & RIS T
BT EDah ot

4.3.3 b2 MY —/NOMHEE

by b NEEOMREE BT 22001, B
W =230 ICP B &I 2 e B RO 21T 5
7. BRI, MEBOBEWI Y Yo — 5 TORERE
bHBTES L5, V=7 RAF—Yar (SGLO2;
CPU R5000 180 MHz; Memory 96 MB) & PC Unix
(BSD/OS; CPU 486DX2 66 MHz; Memory 32 MB)
D2IRDII /Ty M h—NREMESE, Fyvia
F=NPLFL ICP Avt—TJ %o TGN
FHAIL 72, v FRIEE A v £ — DI B0 AR/H
EE 9 IIRT. U—F AF - avitBit AINERM



4342 B
PC Unix -
0+ "sg1o2 ——
T s
g
g or
g
£ 4y
=%
8 §
i tH)h h
2 ﬁ ),
0 . . N
0 100000 200000 300000 400000
number of access

9 b v bFH—30ICP EEHE
Fig.9 ICP response time of a hint server.

i, 125 2msec DBTEREL TWHIEDPTH S
PC Unix % 3 msec SIPHIZIZIRE o TV 595, 207
T2 ARBL AT AP LIREREFIKE EoTY
3. ZhiE< Y vy OEERS DR (REEEO AT v
THERILTWHTHo7z.
ORI, EELIE Y M- NOREEMIX
2msec BETH Y, THiZ WWW DT 7 & AR
SATHFICEVILERETHSE. ey =N
BEF vy VAOWNELTEL TB {200 RN
FzH T HEOENT Y o — 5 TH+oEET
BIELGhol F, Frvian 1004 TV
7 b OIEHRETET HOICLER ERBOKE SITF
BT 220byte ThH oz, 7zt xid, 10 ADFTV =
7 M hEETAHETERBIN 2MBULELE RS,
4.34 ICPDRALT IR
EBRE[To72M5 O AT AMIBNWT, Fryvyia
F—N550 ICP AN T A 577 P DFREE
A%E10 ZRT. B, R2KERTLB), Ry
AF MBI BEF Yy Y2y —NTOICP Ay t—
TOFHZERIBH 0ME (ROLTvy 7EIE5
&5 THD) T, BREVAFLICBITBL Vb
Y= NTOEHSERIEH WETH 7. Vb
F=N\PSDBERIBEAL Y ALT Y MIRELT
WV, RV AT LATRFYY v aF—nNE )L
DICP BEEHDS A L7 7 B VETEEL T
WBHZENGHE. XIS ICHB LI CFryia
F—NEHEOBEHI PR )END, 7F54T VbR
LDT 7 ANVERTLEF Yy Y at—NIIBITS
ICP DIEREYSEN, BRELTIALTIIER
ESgTwasbnEEILNE. —F, ¥ PN
IZICP A v~V DRBOARTIEI VD, &
FBICP 2 v e—VEIFZVICEPPbOLTEELL
BERESBONLEEZLNS.

Dec. 1999

Convemlonal Cache Syslem on Ideal C i
I i Proposed Cache Syste

1

rate {%]

100000 200000 300000 400000
number of access
H10 ICPO%ALT I FE
Fig. 10 ICP time-out rate.
5. 6 ¢ U

RELTIE, PBRWWW vy 2y AT ADRE
OHBMLDO BB E EBT 5010, e P F-A
NERFEF vy Va2V AFLEREL. Ay T —

Xy at—NORE, FLEFYI T IOA
BRELHIBT ALY P —N"%2EATHIET, R
DFEWWW Fvy 2V AFATIRRETH-7:
VAT LADRE - FHOHGLEERTEL. 4,
BEMLL 7238 Th Rakoe v M RITEBEN R EE
P FE TG A—TH o L 2 AL, BE
Frvyanoby hRPEFLETEI EAFELNT. [
B, ICP Ay t—VEBOWIR, WERLIALTY
FORELSERLERDIENTREE Lo,

AL, FRENROF ¥y Y aF—NOBEOEX v b
T 2 OWBRN —T 4 YT ER, AV Y-
NETCORY VT -2 DREEZ L LIS, eV PF—N
EE BN b F vy ¥ oy —nNE@RT s HHEL
2at - EELFMET> TV TETH S,

BE AWEICHL TWAVRSRBE RV 2w
WIDE 7 0¥ 2% b 0K, BIUEBERPFHIN
KERKZEOFRS v 7 — 7 BEOHRICTE BH
wizL 9.

2 £ X R

1) Abrams, M., et al.: Caching proxies: Limita-
tions and potentlals Proc. jth WWW Confer-
ence, pp.119-133 (1995).

2) Berners-Lee, T., Fielding, R. and Nielsen,
H.: Hypertext Transfer Protocol - HTTP/1.0,
RFC1945 (1996).

3) The World Wide Web Consortium: CERN
httpd (W3C httpd), http://www.w3.org/pub/
WWW /Daemon/ (1996).



Vol. 40 No. 12

4) Chankhunthod, A., et al.: A Hierarchical In-
ternet Object Cache, Technical Report 95-611,
Computer Science Dep., Univ. of Southern Cal-
ifornia (1995).

5) National Laboratory for Applied Network Re-
search: Squid Internet Object Cache, http://
squid.nlanr.net/.

6) Wessels, D. and Claffy, K.: Internet Cache
Protocol (ICP), version 2, RFC2186 (1997).

7) Netscape Inc.: Navigator Proxy Auto-Config
File Format, http://www.netscape.com/eng/
mozilla/2.0/relnotes/demo/proxy-live.html
(1996).

8) Berners-Lee, T., Masinter, L. and McCahill,
M.: Uniform Resource Locators (URL),
RFC1738 (1994).

9) SHARP Inc.: Super Proxy Script, http://
naragw.sharp.co.jp/sps/index.html (1996).

10) Ross, K.W.: Hash Routing for Collections of
Shared Web Caches, IEEE Network, Nov./Dec.
1997, pp.37-44 (1998).

11) Deering, S.: Host extensions for IP multicast-
ing, RFC1112 (1989).

12) National Laboratory for Applied Network
Research: Cache Registrations, http://ircache.
nlanr.net/ (1996). :

13) Feinler, E., Harrenstien, K. and Stahl, M.:
NICNAME/WHOIS, RFC945 (1985).

14) |WAERE, HEEz, O &, BRHE:
WWW F vy i B 5B — S ERORE
SRR, WRUEZEANIERE, VT AT47
BIE & FEULEMFE S, 97-DPS-85, pp.201-206
(1997).

15) Ma&®—, HLiEz, MUEE, o xE:
WWW03U5A47UJL% AANEY — 3D

RET L EE, BFAWIGE, Vol.J80-D-1, No.11,
p907—915(1997)

16) Hennessy, J.L. and Patterson, D.A.: Computer
Architecture A Quantitative Approach (2nd),
pp.657-693, Morgan Kaufmann (1996).

17) Chaiken, D., Fields, C., Kurihara, K. and
Agarwal, A.: Directory-Based Cache Coher-
ence in Large-Scale Multiprocessors, Com-
puter, Vol.23, No.6, pp.49-58 (1990).

(FRE114E 1 B 28 HEA)
(PR 1149 F 2 HIRER)

S WWW % vy ¥ a2y A5 AORBEH Bk il 4343

HL Bz (E4EH)

BEAN 40 £ 4. BEAD 62 EKBRAZE
THMEFLFAREE. T 1ER
KRERERMHREET. AEER
BERIE (k) AfL. FRTEDPS
10T THRBIWBHERR K
BEAZEFRHBRAFMAR R LA PRREE. T8O,
WWW ¥ vy ¥ 2 OBFRICHEH, BETHRBESS,
HAY 7 b 2 724%84E.

AR E$

BEFD 47 FA. P 8 FERIRKE
EBTEEER TR EE. TR 10
Gy R o Y TN S N
AN ELRESET. RE
BTEREX () A

R % (E&E)

BEAD 39 R4, BEFI 61 E KBRS
EWTEMBFRLFRIE. B63
FRREREGAHREET. T
2 EMBIRELBEL, AAEE
WRHEHE LY ¥ —PFICEE. P
B 4 F R BRI FHM RERAZFRBEE Y 5 —
B, FBEIREZRT, T 5 ERARERE 2N
Foh#dE. THEt. 10529 b7 —FF 2 F v,
A2 —FeF )T 1 OFRICHEE.

BxX #— (F4&8)

HRRD 29 4R, BRAN 53 E AR RS
TEEEBE T 2R A, BN 55 4
RIRZERFREELERET. FER
AEH (BR) Att. HBA0 58 E4EHHR
IXRSHEMERDT, Hie624E
FEBh . T 2 EAMN TEREER T2,
P T ERBERMMEENRER K2 ERE 2L
¥ —3i2. ER9EAN TEASERTSNEE. T
B9 £ 8 A6 FH 11 4E 3 B 3 T4 BemB A HAm
REFBERFBRE AR IR (BHE). T2Et. 4
YI—Fvybosuban, QoSHEAR, Mk
BT HHFFRICHEE. IEEE £8.




