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Evaluations for Bandwidth Availability of Division
Based Broadcasting Systems in IP Networks

YUSUKE GOTOH,t TOMOKI YOSHIHISAT and MASANORI KANAZAWATt

Due to the recent spread of the Internet, delivering continuous media data, i.e. audio and
video, on the IP(Internet Protocol) networks has been attracted great attention. In broad-
casting systems, generally, the server broadcasts the same data repetitively. Although the
server can deliver the data to many clients concurrently, clients have to wait until their de-
sired data are broadcast. To reduce the waiting time, we designed and implemented a division
based broadcasting system for IP networks. Previous researches often assume that there are
many clients and broadcasting delivery is effective. However, these researches did not show its
concrete availability. In this paper, by evaluating the bandwidth availability of the division
based broadcasting system, we consider situations that the proposed system is effective.
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Fig.1 A flow chart for servers in on-demand type
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Fig.3 A flow chart for servers in broadcasting
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—o—NO-DBS (100KB)
—5— 0-DBS (100KB) .-
- 4« \NO-DBS (200KB) e

- % -0-DBS (200KB) 7

Iy —OEAEG)

SSAT UMK
B7 79472 MRESRy hT— s %R

Fig.7 The number of clients and the network availability

*, MPEG2 2 EDHETH 5.
5. &F i

O-DBS & NO-DBS O %w b — 7 A #RICE
THAMETD. HAEL— NI, MP3 Tk
0.128Mbps Z H W7z,

51 Fv bJ7—0FERE

D47 2 NEEEZ LGSOy MU — 7 AR
B TIORY. M 47 > MREL, HEEhT
Fw MU= fH#EE L. 100K /N1 1, 200K /N
1TrD2DOTFT—FY A XEHHLE. 20T T7&
D, 7547 > MROBEIMZEBIRWN, Ry hT—2
FRARIE, 2772 REEICHRTHEERESE OF
IMEL 2D 2 EMRMB. UL, F 2T~ RidE
T, 751472 MROEMZEBRN, —NDE
FMMKRELBRBEZDTHD. —7F, BOEREE T,
Y—NOAMITI~EOEETHS. HlZIL, T—FY
AZXMI00K NA RTI4TN s DEE, F
TR REETERY NT—Z7#HRIL0.39%TH
B, HEREETIZ0.18% & 720, 53.8%EA LT

0160


島貫
テキストボックス
－16－


45
40
IS
{EQT- 35 - N=1 (0.69Mbps)
E 30 -6-N=5 (0.69Mbps)
? 25 -4-N=10 (0.69Mbps)
D 20
£~
;2_ 15
10
05 -
00
0 2000 4000 8000 10000 12000 14000 16000

Boes AR
8 YTLITALMEEFRY NU— I HHE
Fig.8 The number of sub segments and the network
availability

w5,

52 YTEIAVIDTF—9YA4X

YT TAL NEEEAEGEDFY T — I i
AR 8ITRT. BIETF v ) LTH#®ET 287
v A RO EL, IRy NI HEHREL
e, F, EHITSZFry VBT 15,10 L7k
DI 7X0, HHFYRIVEN 1,5,10 DETOH
BIZBNWT, YTRITAL MNENEL BB E, Xk

D= ERRNNI L2 2 ENpM5D. 2k, K
3DT7O—F ¥ —MIRTEIIZ, &F v s

TH T AL PERETDEZITHEAL TV IL—TL
HOEBEIILE2HDTHS. BT T AL N DTa
WIS, I — B QRN 2, EE0E ORI
KEL 2B, I—TOUNIITEERDANND, T
M= HRINE <125, A, EHFY RV
BIN5DEEQRy NT—VERARIT, TET A
MY 36 D E X1 4.28%7Z08, BT A NN
9247 DEXIX0.73% &£72 0, 82.9% DT B Z ENy
N5,

5.3 N7y MRIGERLEER

D547 2 NEEEZGED/NT Y MRIBEEE
9ITRY. BTV 517 > &L, M/ v
MRERELE. ZOV5T7X0, 753147 2 MND
WMz E S\, N7y NREEENEAD T2 Z &0
W5, UL, Vo472 ok, EHT
ZLHIENEMML, MHEAROKESICLDFIER
ZEINBNT Y ERIEBOFEERNNS /257D T
»H5.

6. &

6.1 ArTFTr RBEILHGRE
K 7IZBNT, V74T MR 28EDEE, I

2

45 —-N=5 (NO-DBS)
40 -5-N=10 (NO-DBS)
—-N=5 (O-DBS)
—<N=10 (O-DBS)

8

I MBRER®%)

00 = 1)
1 2 3 4 5 6

ISAT UM
9 UIAT 2 MRENT Y B RIER

Fig.9 The number of clients and the average packet loss

rate

DI REE DB HOEBO SN, v T — 7 #H
RIIEL 72D, HEIES EDMOIRBIC BIKET 203,
D547 2 NEINEWEE, BEROHNY—NDEA
MEMAZSND T ENDNoT-.

F/2, K9ITBWT, 0.345Mbps LA LR T T
ISWEETIE, /Ny MREBRPE02%FETIKTT 5
ENGI Tz Ny MRIBIDNFEAT BERZ, 1D
YT RAY ST =5 OFANEREPICHEET B8y
FRETHS. 0.1725Mbps DEAEIL, ZEFMITK
EWNZD, TONT Y MREDETOF v 1)V THAE
U, N7y RIBRNAKELS 25, —F, 0.345Mbps
PLEIZDWTIZE, ZERENESL, BEAEDTF v
FIVTINT w MRIEWFRE LR 250, N7y
RIEINDI2< T2 5. FFBRFEOFHRIC DWW TIE, SCik
4) =B

6.2 S EIFE

FHMAE R K D, HEEOBETREETIE, 2FFEIC
BN N EMMho T, it,lsi@,ﬁjt
TA NS D&, oy NT—IERRINNS
BBIENDMo. ZHIE, 52 THhiNz&
T, YT BT AL NEERETS EEIERATSI—
TPHEDEE LD EDTHD. T 1T A MR
ZWIE, WHELGBIED -8, HEHEENCRIHTE
B, QUEIEO DI WEERE EEEH WS &, Y
T TAL NOEBINSIRbEBELZLENS.

7. EbYIC

EESIT, INETIP Ry hT—2IZBT50E
BRI AT LADRRETEFEREEToTE . AT
BOETIELE OB DWW T 275 /2. Ml %S
B, 7947 2 MRS WHGERETIE, AT v >
FEIL D AR OGN HHEBENRHTE S Z &

%

170


島貫
テキストボックス
－17－


Wipolz. FEEL 720 EAT 2 A5 I (NO-DBS)
Tid, BEEREMEICB T 2R B RER O DIcT—
ZEREILTHBN, BTREDOT—5 OHNERTH
UL, AT LICEEERIZIRN. LML, 7%
T A2 MEMNLWEEITE, WBEEEDRD, #iE
AINCRATE RN EAND o7z, HEENE, 315
TE 5B ORS &, UHEEDNIH W TRE
INBIW, VATLKETDESFAS.
SHOTELLT, /X7y BRIBANDOHIER, v
T — 2 OHIRINEENC LT BB ED AT Y 1 —
U2 T FIEOBERENET NS,

2 Z X #

2

1) C.C. Aggarwal, J.L. Wolf, and P.S.Yu: On
optimal piggyback merging policies for video-
on-demand systems, in Proc. of the ACM
SIGMETRICS, pp.200-209 (1996)

2) S.W. Carter and D.D.E. Long: Improv-
ing video-on-demand server efficiency through
stream tapping, in Proc. of the Int. Conf. on
Computer Communications and Networks
(IC3N'97), pp.200-207 (1997)

3) Derek, E., Mary, V. and John, Z.: Minimiz-
ing Bandwidth Requirements for On-Demand
Data Delivery, IEEE Trans. on Knowledge
and Data Engineering, (MI1S'99), Vol.13,
No.5, pp.742-757 (2001)

4) B, B, SRBEE PRy U—
DB LEEGEAT 4 7T — 5 O EBGREIENE
AT LDFEEE LG, AL S,
2005-BCCgr-12, pp.210-217 (2005)

5) BERRET, |AER, SEEE: HRIEMEICH
T2ZEHFORMEZE L ERI T2 Y0
AT T a—1 T FE, RO ESTIERE,
2005-BCCgr-13, pp.88-95 (2006)

6) Gyao: http://www.gyao.jp/

7) AR T4 DY IVERBGEOHA LB, &
FIEHUA(EFxE, Vol8l, No.1, pp.86-88 (1998)

8) Janakiraman, R. and Waldvogel, M.: Fuzzy-
cast: Efficient Video-on-Demand over Multi-
cast, Proc. IEEE Infocom (2002)

9) Jinsuk, B. and Jehan, F.P.: A Tree-Based Re-
liable Multicast Scheme Exploiting the Tem-
poral Locality of Transmission Errors, Proc.
IEEFE Int. Performance, Computing, and
Communications Con ference (I1PCCC2005),
pp.275-282 (2005)

10) Juhn, L.-S. and Tseng, L.M.: Harmonic broad-
casting for video-on-demand service, IEEE
Trans. Broadcasting, Vol.43, No.3, pp.268-
271 (1997)

11) J.-F. Paris: An Interactive Broadcasting Pro-

0180

tocol for Video-on-Demand, Proc. IEEE Int.
Per formance, Computing, and Communications
Conference (IPCCC'01), pp.347-353 (2001)

12) J.-F. Paris: A stream tapping protocol with

partial preloading, in Proc. of the Int.

Symposium on Modeling, Analysis and

Stmulation of Computer and Telecommunication

Systems (M ASCOTS'01), pp.423-430 (2001)

A HHEE AL 17 4R (2005).

http://www.johotsusintokei.soumu.go.jp/

whitepaper/ja/H17/pdf/index.html

14) Steven, C. and Darrell, L.: An Efficient Imple-
mentation of Interactive Video-on-Demand, in
Proc. of the Int. Symposium on Modeling,
Analysis and Simulation of Computer and
Telecommunication Systems (M ASCOTS’00),
pp.172-179 (2000)

15) TVBank: http://www.tvbank.net/

16) |AER, BAEE, WHEZRM: FATRRT v
TINEEER L HEEEICB TSR Y a—
U2 TRk - IE BB A R FEER S, 2003-DBS-
131(I), pp-375-381 (2003)

17) |AEE, BAREE, ARERE: T D5%H
B9 Bl E B L IE AT « 7 T — 4 flk
KBFDBATr Y a— 7T, B2
ik 1 T—4 X—2Z, Vol.44, No.SIG3 (TOD17),
pp-33-42 (2003)

18) WAEEI, BAEE, FHREIBR: EHEAT ¢
7T RGRIC BT HEBREEER O D5
FIBOE A, IHHULER 222300 © Vol.44, No.6,
pp-1558-1569 (2003)

19) Zhao, Y., D. L. Eager, and M. K. Vernon:
Scalable On-Demand Streaming of Non-Linear
Media, Proc. of IEEE INFOCOM (2004)

13)


島貫
テキストボックス
－18－




