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An Information Providing System
by Integrating Broadcast and On-demand Modes
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In this paper we propose a system which provides data from a server to many clients, by
integrating broadcast and on-demand modes in mobile computing environments. The system
periodically broadcasts data items which are accessed very frequently by many clients, and
provides other data items according to the requests from clients, so that the average waiting
time until the clients get data can be shortened. We define two system models. The evalu-
ation of the systems indicates that the average waiting time for clients can be shorter than
the system by single broadcast or on-demand mode, when deciding appropriate number of
broadcast data and length of broadcast period.
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Fig.1 An information providing system in mobile
computing environment.
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Fig.2 System by integrating broadcast and on-demand
modes.
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Table 2 Parameters for system evaluation.

s | Bk SHEC A 2
N F—NFEHTIET Y H 1000
n BoEF — 5 O 1 ~ 1000
s Vb &3 1(TRTOF -y TRLAEX)
v BEBOGEAEE 100 7°— % /sec (W@fEHE HFEIL)
R | BMBICRITEND T — 5 BRI | 50 ~ 400 H/sec (K7 V¥ FHIHED)
P i BEHOF— D7 7 L AHE Zipf BAICHED
] 72 ABESH L RT Zipft SAORE | o (—HA4), 0.5, 1
T | BeXREEREOBEEY 1~ 1000 (1 FICEET 27— 9 80
F; i BEOT — 5 OREHE EoF-5b1E¥3
- DEL, THDOREY TERT.
4 ¥ I b L, THDOwRYI () © 6 TKRY

WAV AT LT, BEEEBETRET AT K
EENLOT - OBGERBRIC L 5T FA4T7 Y D
EHRELRESRESN S, Thbb, BEF— %
P i D GEEEIA R BT B ELBE I X 25
LEIZE R B, Py FREEETIILET
BEREA AR ke B720BHFRY, FHREMITE
&b, Lo T, FH/RLRMZRAL T AITIE,
YAFLAOFERR, Thbb7T— Y HBERORE
BRERET —I~OT 7 v AFECH LTINS DE
2 BYCRET DLEND 5.

MAEY AT AIBIFBINL D85 27 EORGR
FHLPICT AL L DI, HACHRZEMTHWS
BELOWEEITS 0, 3ETRELLZEEFT VI
BOWTHGET — Y BB, 27547V b0
F— I REBERBIIHT 27547 Y b OFEYFELE
Rz EREBIUREBRY I —Tavicksk
HEHEL 7.

4.1 FHBECAWB/INT X —2 LHiR

MEY AT AOFHEICRET 587 A—y 2F2 1
AT, FMECERL T, DTREHRE L.

Y= F—NEDOF—FE S EITRTELL, &
he1t35. 72, BT -IOT 7 AEE P,
BHEMCHMBZENTE, F—F X7 7 B AFEN
BWEIZY —FERTWE, £F—%0 1 BHZ
EDMBEEFEIX, TRT1 T 5.

ISAT7 N BABEBZNICTTAT Y FRAT
T 57— YPBERBEEIIRT VDA HEn, #
OENEER B2 ) OF — 5 BBEREOFHEL R
5B, T U XEE P i3 Zipf 54D 125D

 Zipf SA SHUE, REN O 0L E D { HFHOF—F DT 2
L AHE P; &
Pi=%, 775l C=

TH5.

;1,; (HY wA—% 6 ORI

AL T, BET — 7B BoEEY, 77 M
BERBEOBBREFET 5 LHFENTHY, =
DEHTFAT Y EDF vy v 2 I FFEHEOT S
e o

Xy bT7—7 BMEMBEHROEERE, BLU
BC/OD MY EF MBI 54 7~ FEEE
BOT ) BEBOEEERE V & 100 7— ¥ /sec
L35, ZhiE, 10Mbps DIGEEFE L o 7-@1E
BEFIAL T, # 10Kbyte DY A XOBEERT —
FERMTAZLEMEL TS, AV F vy N
BEBOLEYVBERIIZFAT Y LT =10
F— S HEBEROBBIEHINLY, 7— 58I
FHITAEND, ThEDHEIC L HHBIIERE
L, 7z, WFho@BEREEERY 184
T, Tubrant Ay FbRnbnLT s,
4.2 FHEHEIROEH
Z T, FHECHVWAESETVOEYFLRR

DEHRFECOWTERS. BC/OD ML EFIVIC

DWTH, MLEEHEIC LY FHR LML ERL /2.

BC/OD #4757 VIS P RS20, 58

BECYIal—varEXVEBEL CTEYRLE

Bz k7.

4.2.1 BC/OD BRI EFIDOHEEBOHH
9, BRAANEECTRESN TV EF 5 2 IET
5ETOFLGHOBIFE Wy 1X, LTOXTRD
bbb,

n

3 (1)
=%, AV T FREBETRHESATV LT -5

AR T 2 ETORLRBOBEE Wy ik, BLTO

ATRDOLN S,

S
Wbc= V

@
1L, p RUTORCTROLN DT v 2V OMAK



3778 TEHALIERFROCEE
< 3 r\ H—%
ﬁ ; #a—
[ ] A ié
_ ~_5 =
5> F—5 £
(Kuamaen))  jawsn §
N DD 3
= &
BEDARRSY | [T S Egemn %
BRT st = =
YES ”L
DIATU

TANARRDREE
B RT U CFEYR)
T—4:Zipf3 ¥

6 BC/ODHFEFAVDY Ial—YavyEFN
Fig.6 Simulation model of BC/OD shared model.

ThH5.

——%-(3 §213) 3)

PGATVIBRT -2 BRET 5L EOR/FLERD
BEE W, IDToRICL Y Ro5n 5.

[ o o
o <
T

-

1<}

Oct. 1999

R=200(fl /sec)
=10

- Wod 1

58— Whbe
—a— Wt

N
ok
;
S | .
:
|

(=}
N
[=]
B
3
o
{0
[=]
-
wl
wl

BET—5% n (&)
7 BRET -y BT PR LM (BC/OD BV EF V)

Fig.7 Average waiting time vs. broadcast data number
(BC/OD separation model).

Wi = Whe - §:P+wmd }:fz

i=n41

4.2.2 BC/OD £HFEFIOEFLEEOEY
BC/ODXEFEFNDY I2ab—YaryEFVEH6
WCRT., YIalb—=yarilBwis47 i1
DTHY, HAUKEDYFE R ORT YV HHIC
WO HETT -V BBERERETS. 20564
VIERVFETF=ZIIT AERIIY - NIIRESH
PF—NEDF 21— MSINE, =T, n @
OBAET — 2 EREBL 721k, BEBH T ok 2T
Fa—-OKFEILOEREWOBL, BRsh 457
TYFF—y 2R ETE. Loz Bnwe, ¥—
THPBERERBEL THLFDOF — Y —N L)%
BENLETOREEZHNETS. 22T, ¥YIal—
TavidEFERBL Th L ERREBII LI TEF
VADEEET 10 BHfEL, #5100 BEHE®
v, Bon-HbEEHOESE KD,

4.3 i &R

4.3.1 BoEF—-28RE B

D FHi

BOEBIBEL v 7P~ v FEBEORESDES W
L3254 7 7 OFHFLHRROEEHL 2T
B0, HBEFMIBWT, BERELEETRET 5K
AT — 5 B E BOREICT T 5 PR bR R 7o,

BRI 3§ 5 £ 5 BFRH

2 T A
3 .
3
et - 10 -
15 .
'y .
e -~
- & - K—tUUHl!/sec} ]
ﬁ 1g 8=10
4) .?g <o T=50
B —a—T=100
osf .
b
0 i 1 I} 1
0 10 20 30 40 50

W& T—52% n (@)
B8 M7 — s BT B FGR b (BC/OD A7)

Fig.8 Average waiting time vs. broadcast data number
(BC/OD shared model).
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Fig.10 Average waiting time vs. data requests rate
(BC/OD separation model).
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