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Access Frequency Based Selective Buffer Cache Management
Strategy For Multimedia News Data

Yong-Woon Park' - Won-1l Seo'’ - Ki-Dong Chung''"

ABSTRACT

In this paper, we present a new buffer pool management scheme designed for video type news objects to build a
cost-effective News On Demand storage server for serving users requests beyond the limitation of disk bandwidth. In a
News On Demand Server where many of users requests for video tvpe news objects have to be serviced keeping their
playback deadline, the maximum numbers of concurrent users are limited by the maximum disk bandwidth the server
provides. With our proposed buffer cache management scheme, a requested data is checked to see whether or not it is
worthy of caching by checking its average arrival interval and current disk traffic density. Subsequently, only granted
news objects are permitted to get into the buffer pool, where buffer allocation is made not on the block basis but on
the object basis. We evaluated the performance of our proposed caching algorithm through simulation. As a result of the
simulation, we show that by using this caching scheme to support users requests for real time news data. compared
with serving those requests only by disks, 30 % of extra requests are served without additional cost increase.
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Process Object Handler(user_request)

BEGIN

Receive a users request

Increase the reference count of the news data in the
Object list the use want to access and Set its data level
(among 1.2.3)

Update the average request interval of the news data

Check out which traffic mode (among IDLE, MODERATE,
INTENSIVE) the current [‘O status is:

If IDLE mode then go to Buffer_pool for data access:
Else if (MODERATE mode && the datas level >= 2)
then go to Buffer_pool for data access:
ELSE if (INTENSIVE && data level = 3)
then go to Buffer_pool for data access:
ELSE disk read:

{END

Function Buffer_pooltnews_ID) {
Do while until the object with news_ID found {
If the news object found in the huffer pool {
Then update its meta data in the Object Header and
read buffered news data until end of object
and then Return: !
} End of do_while

If (available free buffer in the Buffer pool) then
Create new Object Head and load data from disk(s)
until end of object:
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else {
Sort the Existing Object Header(s) in the Buffer Pool
by average interval in descending order.;
Do while until buffer space to load
the reqeusted news_IDs data from disk(s) is reserved
{

If {((news_IDs average interval <= existing Objects
average interval) && (The reserved space is large enough
to hold news_IDs data)) then

Load and read the regeusted news_IDs data
from disk(s) and Return:
} End of do_while
} End_if

Go to disk_read and return;

} End Function Buffer_pool

(32 2) My €a2|E
DISK 0= MAX(DISKY,,. i DISK* e touna) (7

M Ao Hed tazio F DISK v Witd
A & Ax"le B SHHOE DISKY,. soumd
> DISK™, e tona?t 9 DISKS . uss Q¥ dlolE
Aol "ag ©23 DISK'fuce souns® DISK'ce touna
b AlEdhE daa W E peg AdHA £k
AHeEY 238 AYE] A 8% oA iy
Z A2e 4 3714 tl2a9 $A XRaw A
o2 FAHY olw) XRuw & DISK jocesuna & 2
H(replication) o] A& #c},

DISK yyay= DISKY . souna™= DISK™,... sounat XRzs (8)

A (D] dolzt diolel &A T, dt,, di;e o
3 2ol H3kA.

dt =1/ ; 3. Leng(0) /M), diy=1/(Copman] Cor) (9
Leng(0),; - 72 LBAE 9] A7|(¢9 MB)
M:% w2 dold %

Corean : U127 2EYT vl $
Cousr - MBH W22 7+4

9 t2a g 7ol Jondeln FiE A
IMB/%x2} &3 RE tra ~2EQE9 7 A
< 8 mbpseti &} olufe] FA| Hd AY 2E
Hol & 100] € 2EY g v §2 304e] drt
WHY 7HA(Cppr)©] MB & 2H 02 T dhie

Haa ~eq v #fFsts Wy WEs 15MB
7 S99 gte 1/15 7 9ok &, & 2B AE |9
AVG(dH; 7} dt, BTt AT 2EY 7 H|go] ]~
A& Bato] Mulx W o B} vy AHE S
Aol vl &o| HA B} 4, = /2 LBAES PF
dol2 et Yol taz dqYgE #FAAE b,
bdgt 7t thE3 3ol AT

DISK 1
space _ bound -4
bd,= DISK .10 bd; DISK gace _bound {10y

bd, = AHE2M9) dole] 3EY 8HE dHe dely
Agshed A tj2ae) gEgEnoez 9 7}
T8 Ades 53U £ dolH 83 g dF
o] £HA Ra= AL dF dolg ¥
& Uza wie doZo] X3t e olzge
& ouigth & w2 diolHE DISKY sma? U
a6 A4HY olm B4 dolel= DISKYue tound
F 99 g gxAd EAFA Hol 4] 109 bd,;H
ol g3@gr) o g2 o9 dolEd) g 2Fo]
NYs A 2 A9 HAEHE o ¥4 w3 o
23 g% F @A ALFQA a3 dgZo] ulg
o HAgtolm AR F7e) we} ol xAv} F7hs
Hete $Ao) A8z Fristaz ny el

vl

L2 8

42 Algdlo|M nietog

Qpol A Abet AnAFe WAAE Aok §
G AxY RAAN AFAGRE Sl RE
of dolelel W AVE Zigf BEE ol &3t Ho|
o} & Aol 4N AFAEY W AY
N I ERPL DI N BEEME T T
W 7 ALgA7t 27 dolEe) WEES 8 MbpsE
ARaich Agedoldel Agy sebiEEel <E
1>ol Uhetgle,

(E 1) Al220|M m2iE

93 % o ¥ g
L T I 32 GB
dzagadgyg® 10 MBvtes/sec
W 2 d o] ¥ #H o 30-180 Mbytes
W oA d o H & 6070
& % g/ AT B 660~3300




(2191 ZAb ol Sh5ol AAHE wHolEHY Afe
3 600 /f Axolx ¥ HE 10000 A FE HIH
o o] FoAE AREA7E 109 o) AFE A$E &0
A A=A gt olF 2AR £ dHeolg £8 60
MNE Atk deolge Hols £ 488 8o 3
e ZA4% A gRRe B¢ 28
Wele] Zolgt= Abdel AEA 60719 dlolEe 7
7t 30 MB9 27]7} 570, 60 MB2} =717 1070, 90
MBe| =717} 2074 |, 120 MB] Z7]7t 1574, 150 MB
o 2717t 10702 At o8 2AZ AN 4,
dty o1 & 747 0013 0058 bd, = BRG] 2
7lol et FEHOY bdyT B =R taa A}
%7 dlolele e A7|g 7IFo2 ALY H 05
7 HAck B HEoAe 4 88 T3 fazag 1Y
g & dE 2EPY FHT EHES 10% 57 AA
A Z+zk A7 =28 S 660, 1100, 1700, 330022 ¥
3 AlEdel A Tt

& dolE

43 ¥{E A4 270l WE ABRIS) 2918 WS

A 4ge AP Aex BRES v1Eo
A4l 2719 sk AgR fra dolEel W@
2% A% $A8 oWY WAHE IS 233
Ak of71Me] sUgold HolHE o7 st o

2 o
=

T8 660/Hour

—— int=3 |
& Int=5
——Int=7 |
——Int=9 !
e disk |

360 720 1080 1440 1800

HiHe|l 37((MB)
(32 3) 7 e M2 50189 HaK(1)

T A& 1700/Hour

1.10
1.00 ——Int=3 |
(.. 0.90 —a— Int=5
| == Int=7 |
qo 0.80 == Int=9 .
0.70 |~ disk
0.60
360 720 1080 1440
HI el AT|(MB)

(08 5) T =HE0|ME S00E9| H3K3)

ZEIDICIO =74 HI0IE{e] MU B 5 22| H2F 2529

ER-E

L

=

2
(<)

T % WA 84 A F HAF tyaAY o
W3tA] gobd g3e] 7| AHE ALE A
8l &g Tt (1%1 3?—131 (2% 6) =
HE3 dt; o A7) & &2 oY=z Yehy
Atk d= IPAA int2 FAFen 4 (10
o& a7 g 006Gt =58 7122 zZ+7Z 0.03(int
=3), 0.07(int =7), 0.09(nt = 9)E W3IAF|AA ZAHs}
Aok diskes HHE B diolHY FTHE &A @gu
v2agke 3o dloEE Hsde U

o 4R >

|
qd

O—T‘—-’

Hoth dj 2o Ae vy AHE AR A8 RE
o] 838 Z%El?ﬂ Zeo] tzaztoz Y3} Aen
t} %ol G}HI Uit o, 23do] 2 AL
%, 6609 ZS-ole e 49 A7 1080MBL %
& fx3A HI%«! %IBE wy 2 dx3c sdet
=g gt g 9t} ol B e

oz A Baw qasu 47 goiHez Ae
W e vge AvE AEANE FHdo
Agae a2 euded dg 23 NEsTl Hgo
2 Qsfo] HolE7 A A1e% s‘z}%o] Hoix7] We
otk A1z & Eatgo] 110080] olz®A ¥ E&
£9 doleial Aol B3k ‘gwg 2 4+ e
sagol 33000 olzwA 5 Al 27]7} 720MB
ol W thREel A4 FUEol 100%0) ol

T8 : 1100MHour

0.90

0.80 ‘+Int=3
on - Int=5
ol 0.70 - Int=7
® ~mt=9

0.60 ~ disk

0.50

360 720 1080
HIH el 37| (MB)

(38 4) By =ZE mE 52182 Hl(2)

S B © 3300/Hour

——Int=3
—&— nt=5
—a— nt=7
| == Int=9
—w—disk
360 720 1080 1440 1800
HIHS 37|(MB)
(J8 6) W =3E0 M2 S21E2 W3l(4)



2530 st=EEMeE =2X Hed H9%1999

ol tjxag Abgste] sk A9 ®oh 0%l
2748 AP F AL & F Aok £ Yol
vehbelz] ekaluk mabgol 330091 A5 20%0l4el
AHERLE AdEtas 10%H 5] F7HHL *P%Z}—?—
Qe & g gz dFde] EAsAT
ghep 2743l 2ol duete ¢94 + 9\15%
ulate] AA 30% ofe] A% FY Ad AEE
gtk Zago] 1108 e 2dste Z5ol dH
—4 A7lel wheh &9 Aol Yethe dAHez
L o) o] 6602 A¢E Asjstuy HE £
_:i/l 7} 720MB 1080MB Aleloll 4] HHztd d#45 o
T 91‘4" Ag o F Urh oz & &AM A
Fol @3] Bim E0E udsie] B
g FHshz Aol obet vlzztel ALgH
HE vy 29 vgoz Aty ¥H &
: v‘:’:°l CwebA HE o] Ak A
F7t Fadve oulolng
iﬂlf&‘)ril A Ao FrHekA
% RHolth FAgol are AV v G

1932-1

e

tr g orle wo
My
o
=
X
e

o A (10l M AAE int=581} int =32 A$7L o
7t EFe Aoz JEgoL) sHu 2 ASdE "ol
= AoR uEtth a7k Aok duis Wy o
Aoz Mexe dolee] Hit 8% Ao BopAA
S& : 660/Hour
5 060
3 os0 ——Int=3
o = Int=5
% 0.40 e
q 0.30 —— |nt=9
G
F 020
360 720 1080
#E el 271(MB)
(02 7) BF SR T2 HIIE Hsk))
SE B 1700/Hour
_. 0.65
™ 0.60
¥ 030 —e—Int=3 !
t% 0.45 —8— Int=5
Ko 0.40 —— Int=7
¥ 933 %= Int=9
& 0.30
Zo2s
0.20

360 720 1080 1440 1800
BH e 37|(M8B)

I
hju
L
0

T TEEN M2 HIE H3K3)

doks ozt Heof AP dige] HiE & QLBAE
7} a7t Be Wrg FolnAl sof um A4 e A}

6 Afmai 49 e AERE 3

T A#7 zeEo] FelEel oA Helnt

44 91 42l 2olol WE wE NEEe| s
CLE D Q07 AT A e
Adzoz AA &8 3 o5 Aol EAs: dolg

2 qulag ade] wgg v HFEZ RASR

dtgl sl e v AFEe Astg 2P

of B4t A ww g FAANA wuel FHE

Shit ratio] LS W gol B Aol vy

A4l Fgol Wolge ofudrh oy 1ol

B HEEL 4,0 gto) A £% st Al

a1k, Ir ¥ ool d Agkak: ww A4 2ue

o enAsd de aAgel Fdneradel we

ooyl wWEel a7t A5 wul AHE olg

sl ouAEs £ ksl At ade

HOlEL W3t Aol EA% ShEol Fojuch wet

A oW JFEe wRve] avld BAglel M A

Aol a7 2542 e a) He4E Fohe.

7}
2 =i A4E 48 9 d,=006% dint = 5

T A& 1100/Hour

5 0600

¥ 0.500 —— Int=3
3

preg —&— Int=5
™

™ 0.400 i
< 0.300 ——Int=9
=

3

0.200
360 720 1080 1440

Hi{ el 37(MB)

(18 8) Yo SZE0 wWE HHE H3K2)

S X# © 3300/Hour

o
DO~
oo

DR WWEA BK
ocroco oo,

| —— Int=3

—& nt=5 .
‘—t— Int=7 !
| Int=9 |

HiH HEF(UWER)
coooo00ooo

360 720 1080 1440 1800
#Hel 37/(MB)

o EHEN ME HHE HEK4)



¢t 007(nt = Y W& vws v 59 297} vy
xrh ol dty7} AdFE B wiwEA adE A
T dlelgl uto] viH sl =AQstA o] vy A
A2 AP 7hE3 w2 dolE Y £27) FolEA He
W g7t 2 Aol B A Fzte] By
B2 doje] Hofl o FHFEHY Wi B g o
BAEZo] BlHN EAeA slo] Wu AHE B
dlole) o] zjgle] Zrlghc},

58 &8

HARZE 32 dlolE 9 A AdE = v AR
9 7t H2ae F gy

&zt =7 FUhstd s g %45}’.: *}%XF"‘ Zl it
871 918 t]aze 4 w3l Ma o

ot ozeju S dlolEjel H$ Be *I

qow AgA9) 87 WaHnT 449 AY
gzol AEPYY WH EL olgale]l 4 AR}
we doltis Mu Fo FaFonM tramow
At Age Mg FAHeln 5eHY 4E 4
g FHR F Ak olF 9ol ¥ oAz i
2 dolE & it wlEo] whebx ofe] i

@ ohg A daa g e vy 2L @
o ggstel MMl dra A g gus
olefel & Axd wel W & Yoy Qs

eHAER ]a}g},—: LHAE e \g} :}‘_}zﬂ
AY nelEe Aeick of A4 PUs 48P
oRd & A wE AIIGE wHsin Hl el ¢l
A AEEE o v]sl vhE Algsle] Algzle) g
S ALY i B} A3 30%0]4e FrhEel 8%
& AYE F AU
Adoes

(1) o] 573, W&& FAF, H71E, "NOD dolg &

A& d °IE1 wA T g R #etg 34

Shar W3], 24 28, ppb5-58, 1997,

(2) AR, e, MUY A% e ude

EIDICIOY &2 OIOIE4S] 8™ B il 22 M2 2531

oleje] EEARl &4 4H FYE AT ALA

it odE W47 85 4R g EAge

#3], A25A A13, ppdes-487, 1998
[3] A. 1. Narashima Reddy. Jim Wylle, “Disk Sched-
uling in a multimedia IO system,” ACM mul-
timedia 93 proceedings, pp.225-233, 1993.
Mon-Song Chen, Dillip D. Kaundlur, Philp S Yu,
“Optimization of the Grouped Sweeping Schedul-
ing(GSS) with Heterogeneous Multimedia Streams,”
ACM multimedia 93 proceedings. pp.235-242, 19493,
Raymond T. Ng, Jinhai Yang, "An analysis of

—t

[4

fas

[5

sl

Buffer Shanng and Prefetching Techniques for
Multimedia Systems,” Tech. Report, Dept. of CS,
Univ. of British Columbia, Ca, 1995

Mohan Kamath, K. Ramamrithan, D. Towsley,
“Continuous Media Sharing in Multimedia Data-
base Svstems,” Tech. Rept of CS, U. of Massa-

=)

chusetts

Asit Dan, Dinka Sitaram, “Multimedia Caching
Strategies for Heterogencous Application and
Server Environment,” IBM Tech. Rept, 1996
Steven W. Carter, Darrell D. E. Long. “Strcam

(7

x

Tapping : a System for Improving Efficiency on
aVideo-On-Demand Server,” Tech-rept UCSC-
CRL-97 11, U of California, Santa Cruz

[9] Edward Chang. H. .. Molina, “Cost-Based Media
Server Design,” Proceedings of the 8th Research
Issues in Data Engincering, Feb., 1998,

[10] Kun Lung Wu, Philip S Yu. “Consumption based Buffer
management for Maximizing System Through-
puts of News On Demand Multimedia system,”
IBM Technical Report, 19%.

{11] Renu Tewari, Asit Dan, etal “Buffering and Cach-
ing in Large-Scale Video Servers.” Proceedings
of COMPCON 1995, 1995

[12] Weifeng Shi etal, “Trading memory for disk band
width in Video on Demand,” Proceedings of 13th
ACM Symposium on Applied Computing, Feb., 1998,



2532 S=TEMISD =2X HeH H9=(399)

i 2 2
e-mail : ywpark@melon.cs.pusan.ac kr
1988 RAatdista A AHE A8t
ERTCOY

1988~1995 BLG-EDS &%
1997 FAbdi gt A A s}
=SIERS

NoAShaE WA AREES AL A
g 7 A2, e o], A4

ME Y

e-mail : wiseco@jisan.ackr

1988'd Mgt HApA Ao
(3D

1993d M3ohstw Az AR
4 Ah

1995 ~1997d Bt [z
AAketst wkal F8

19939 ~ @A At gt d4t ArAeld 225

BA Rk gElvt]o], WHHAYA 2, AY F

87 &
¢-mail : kdchung@ hyowon.cc.pusan.ac.kr
1973 Medista E4(8HAH
19759 Neggtn gl &4
(A
1986 A-Edigtel el A4t
A &3 F4(aAh
19903 ~1913 MIT, South Cardina thst #g w4
19789 ~ @A FAdeta AAAste w4
19933~ A FAdisty 4 AR € YEN o
TAh 944
et WE Az, dEudo

r



