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A Scheduling Method for Continuous Media Data
Broadcasting Considering Internet Advertisement

YUSUKE GoTon, ! Tomok1 YosHIHISA, 2
HipEO TANIGUCHIT! and MASANORI KANAZAWA 3

Due to the recent spread of the Internet, delivering continuous media data, i.e.
audio and video, has been attracted great attention. In broadcasting systems,
generally, clients have to wait until their desired data is broadcast. Therefore,
there are many researches to reduce the waiting time. Although several meth-
ods to reduce waiting time in continuous media data broadcasting are proposed,
we do not consider the case of where the server broadcasts the Internet adver-
tisement while playing data. In this paper, we propose a scheduling method
to reduce the waiting time considering the Internet advertisement. In our pro-
posed method, by dividing the data and producing an effective broadcasting
schedule according to the playing time of Internet advertisement, the waiting
time is reduced.
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Fig.1 Broadcast communication environment
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Fig.2 An example of a broadcast schedule under the BE-AHB method

gooooooooooooooooooboooooooobobooboOooooooDoboo
gooooooooooboooooooobooOobOOoOooooboboooooooooDObOoo
gooooooooooobooooooobobooobooooooboboooooDboboboooo
gobobooooooooboooooboooooo IpooObOOO0OoOoDObOOOODDO
oooo
goooooboodoooooooboooooooobooooooboboooboDbboooo
goooobooooooooboooobooooobobobOobo0ooooDobooooDoobOoo
gooooooooboooooooboooooobooboooooobooOobooobDoOobOobOoO
gobooooboooooooo
gobooobooooboboooooobooooboooooooobooooooonb 20000
00000000000000000000 BEFAHBOY OOOOOMPEG-2000
gbooobooobodoo sooboobooooooobouobo 3b0ooocobooo 9000n0o
O0000000O000BE-AHBOOOOOOOOOOOOOOOOODOOOOOOOO
oo00ooo Cy,---,Co 000000000000 5.0Mbps DOO0ODOODOOOOOOOO
00 5.0/9=0.556Mbps 00 0O0C, =---=Cy =0.556 Mbps 0000000000

V0l.2009-MBL-51 No.16
Vol.2009-ITS-39 No.16
2009/11/6
50 Mbps 00D0DOS, 000000000000 Sy,---,8 090000000 1000
00000000000 379 000000000000S,. 000000 42200000
S, 000000 820000000008,,--+,5% 0000000000000000
0¥De, 00000000 37.900000000 5.0 Mbps O S; 0 0.556 Mbps 000
0000000000037.9x5.0/0.556=341.5000000000000000000
Co 00 422 x 5.0/0.556 = 379.5 00 Co 00 88.2 x 5.0/0.556 = 793.4 0000000
O0D0O0D0OO0O0OBE-AHBOOOODOOODOOODOODOOOOODOODOOOODOOOO
0000900000000 00D00D00D $,000000000341.5000000
000000000000000000 54000000000 5.0MbpsOODODOO 5.0
Mbps 0000000000000 DOM0000000000000000OD0O0OODOO
00 540 0000000000900000000000000000000ODOO0O0
000 (540 — 341.5)/540 x 100 =36.8% 000000
U00000000000000000000000000000000oo00oooooo
0000000000000 0100000000000000000000000000
0000000000000 00D00000000000000D0D0ooooooog
0000000000000 0000000000000000000000000000
oooooooog
00000000000 000000000 3000000000000 30000030
000D000000000000 200000000000000000000 BE-AHB
000000000000 0000000000000000000000000S,00
00000 S.0000000000000 3000000000008, 00000000
0000000000000 0000000000000000000000000000
00000000000000000000000000000000000000000
ooooo

4. 0 00O

O0o0oo0ooo0oo0o00oo0o0o0o0oooooo0o0o0000o00O0OAHB-
CC (AHB Considering Commercial) 00 00000000000000O00O0O0O0OO
uooooooooooooobooooooboOoboOoooOobooOoOobOOOOoOoOoobooObOo
oooboooooooobooooooboOoboOoooooboOobOooooooooooObooo
oboodooboooooobooobooOoobobooooo

(©2009 Information Processing Society of Japan



IPSJ SIG Technical Report

i 341.5%)
Time 7

Vo0l.2009-MBL-51 No.16
Vol.2009-ITS-39 No.16
2009/11/6

01 Doooooooo
Table 1 Variables for formulation

oo oo

T goooo

Dy goOoo00ooOOooOOoooooooo

D, goooooooag

M goooooooooo

N gooooog

Si 0000000000000 e=1,---,M
si_; | S0 4j000000005=1, --,N
C; S; 000o00ooooooon

Cij s;—; 0000000000000
Biotal ooobooooooooo

B; C; 0000

bi; | e;; 0000

C oS [ S8 1S 1S [S [ e
G-l S s s Is s |-
C; e S | 55 | s | s |-
(oA S, Sy S,
Cs Ss | s [ s ]
Cs Sg | Se |
< S; | S; |
Cs Sg | S; |
Gy Sy | S |

7B EER 30 S0 k&

2{547» ) T4

Lz%;’%c g% 5.1 S:15:] 1541 Ss15: 157 SelPe
(5.0 Mbps)

1807

1807

180%)

03 Jooooo cMOooooooooD
Fig.3 An example of broadcasting situation with Commercial
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Fig.4 An example of a broadcast schedule under the AHB-CC method
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Fig.5 The average waiting time and the necessary bandwidth
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Fig.6 The average waiting time and the number of continuous media data

gooooobooobobooebOoOobobOOOOOOUOOODOOOOODOODOOOOO
ooboooooboooooooboooooboobooo
O000O0O0OOO0BE-AHBOUOAHB-CCOOOOOOOOOOOOOOOOOOODO
gooooboooooooooboooooooobooobooooooooboobooOoooooboo
oooboooooooooooooodioD s, 0000o00o00oo0oooo0ooooooo
AHB-CCOOOUOOOUOOOOOOOOOOOOOUOODOOODOOOUODOOOODODOOO
goooobooooooooooooooooooooooobooobboobooooDboo
gobobooooooooobobooooobooono oD ooobooboooooo
0000000001 Mbps OO0 O00OO0OOO0OO0OOOOOOOOOOBE-AHBODO
0 9.67 J0AHB-CCO0 549 00000BE-AHBOOUOO 432% 00000000
5.1.3 000000
gobobooooooooooboooooboooooooboobooooooooobooa
goooboooooooobodoobooooboboO0ooooooooooOooOoOooooObooo
oooooooOOovoO0O000000000O0O0O000OCOOODOOOOOO0O0OOOODOO
ooboooobod
O0O0OO0OOO0OOBE-AHBOOAHB-CCOOOOOOOOOOOOOOOODO 100
sob0000oooboooooooboooboooboooobOobOoOoOobOoO0OooobooboOooon

(©2009 Information Processing Society of Japan



IPSJ SIG Technical Report

-e- AHB-CC

IN

-4 BE-AHB

ket e st s e e e e e e e e ettt stbstsnnnd
o teeeeersesessssssssssssssssssssssesesssssssssnnt

~ @

Average waiting time / Playing Time

o
o
o
o

15 20 25 30 35 40 45 50
Number of Segment

07 0O0O0O0OO0OODOOOO
Fig.7 The average waiting time and the number of segment
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