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A Method to Reduce Waiting Time for Selective Contents
Broadcasting Considering Play-Sequence

YUSUKE GOTOH,t TOMOKI YOSHIHISA' and MASANORI KANAZAWAt

Due to the recent popularization of digital broadcasting systems, selective contents, i.c.,
users watch their selected contents, have attracted attention. For example, in a quiz program,
a user selects his answer and watches the video content for the answer. Although the server
can deliver programs matching users’ preferences, clients have to wait until their selected
contents are played. Therefore, we have proposed a method to reduce the waiting time con-
sidering transition probabilities. However, by considering play-sequence of selective contents,
the waiting time can be reduced further. In this paper, we propose a method to reduce the
waiting time for selective contents broadcasting considering play-sequence.
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Fig.1 A simplification of a play-sequence graph for a
quiz program.
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Fig.2 An example of broadcast schedules under the
simple method.
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Fig.3 A play-sequence graph for a quiz program.
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Time
—
o5
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Stream
Cz
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® 4 ECB-PS #OMEAT Y 21—V D
Fig.4 An example of broadcast schedule under the ECB-
PS method.
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MIT, RTDF v X)VOEEIEDSE 2 EHT 5
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L—hkEELWEIRIEOF v XN ETESREITFE M
BB LT, BEBEEMBNCERTES. Flx
¥, CCB-CB #THIET ABEDMEAT Y a—V
ZE 5IRY. Cr OFEEIEIE 5.0 Mbps, Cs DI
18X 2.5 Mbps £7%5%. 75472 MBS, S2, Se D

JEFICHEET BIFE, Si, S XA URMEICZEL
7T — 2B EDEEREETH7/20, REFHREMIIHE
ELUMEV. Sp ik, Z{ERARE 520 EN D, RHEIED
7.5 Mbps OF ¥ XIVT 120 BEZET 572, B4
BHIC 280 BOZEFERMMRET 5. BINERE
HZELUTTEHETBE, 045 % 0.6 x 0+ 0.45 x 0.4
280 4+ 0.35 x 120+ 0.2 x 270 = 39.6 HOF LR L
%,

1 min. 3 min. 3 min. 1.67 min. 2 min.
Time
B
&
S Sz Ss (5.0Mbps)
Broadcast S, S
Stream
G,
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5 CCB-CB HEDBEAY ¥ a— )V (ERHEIR 7.5 Mbps)
Fig.5 An example of broadcast schedule under the CCB-
CB method.
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i P

Time
(o
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Broadcast
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2
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6 ECB iEORGERY Y a—VH| (ER&HEEEE 7.5 Mbps)
Fig.6 An example of broadcast schedule under the ECB
method.

2547 Y NORGEEFEEER LU LT, BMFEE
CCB-CB i%, ECB i, #EF#TH5 ECB-PS i
TRENDEFE R OLLBR R 1 1R, RS
REOBBRRT. HIZIE, “S1, S 1, S1, S4D
JERICEETABa0 S & Sy OBTOFLEMZ
9. ECB-PS EDFERFE G, BEHFRICHAN
T 34.0 %, CCB-CB #EICHART 22.0 %, ECB i
FENT 273 % AL TWAT LA DI B, 2—TD
RERICRYND TERLEVRE LR VXS IR
Va—VrFT5T LT, BEFLREEEETES.

4.2 FHBEICBWRREIEFES S 7

AREITIE, ECB-PS DM Z1TS. HIER

—165—



£ 1 BFHIBU G EERIOLLE
Table 1 Comparison of the average waiting time under
each method.

RESIERF B EFE (sec.)
BiF: | CCB-CB | ECB | ECB-PS
S1, S2, Ss 59.4 0 48.6 32.4
S1, S2, Se 39.6 50.4 43.2 43.2
S, S3 56.0 42.0 42.0 0
S1, Sa 32.0 66.0 36.0 48.0
BRI 46.8 39.6 42.5 30.9

T5 7%, BRIV T VOB UTEESE
BRRDBEZ OGN, CThEIXNTOREIEFES T 71
B U TEHERTTS C LIAARAIRETHSD. ZC T, K
AR a5y e LT, S0REEZ, e
175, ThEORBIEFT S T3S ETELBRYS
BLEILNDH, RRX TR, 74 ABHICBIT?
BIRBOBRESEITRARLLTEX, TEBED
2 DROBEREFZ 5 7icn L TEHERITS. ¥
fo, HBFREL LT, 21 BETHPLLEMFE, B
FUERB YTV ENHRE UTHEERT ¥ a—V
FYERT % CCB-CB %, ®aV 7 Y OBIRMERER
#ZE T ECBEZAVS

S T AREENER S 7 2R T IORT. SR
EICIX e EDEIREDSH D, n BFROERGEDH
3. BRIZ, TRTHERFEN 10 2TH5. KED
B, FIZIER T DBE, & +2e— 11k,

7 EZHAROREEFT ST (n=23)
Fig.7 A play-sequence graph for the multi-way tree.

FIRSRICH 5 a2 T Y DRRESRIZ, \KEHD
DEHRHHE LTEHVSND 0 =0.271 D Zipf
PHCEXT:. Zipf HHICBITE n BEDIAVTY
VOBRERIL, C¢/mf TEZbLNS. O, FEHk
DIDDOERTH 5.

4.3 THRHFEEE

4.3.1 & & 18
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TFole. WMEZME S8 IRY. L, HRAT 55
EE T YOBEL—NTRULETHS. Hitdh
13, PESbEMEOVT Y OBERETR UM

TH%. “Simple (e =4)" I&, 2.3 BiCEHEAL z8LH0
FEOBEOFEFERMTH D, (FBRB VT
VY DR OBERT. “CCBCB (e = i)’ &, B
1% COB-CB DA, “ECB (e =) &, B
Fik ECB #0H4A, “ECBPS (e = i) 3, BZF
it ECB-PS DB TH%. n=3¢L Lk

a

&~ Simpie (s=2)
—4-CCBCB (e=2)
-8 ECB (e=2)

~—ECBPS(e=2)
&~ Simple (e=3)
—4-CCBCB (e=3)
-8~ ECB (e=3)

~o- ECBPS(e=))

Average Waiting Time/Playing Time

2

Bandwidth/Consumption Rate
8 ZHIARDTEIE L B R
Fig.8 The average waiting time and the bandwidth

under the multi-way tree.

ZDY5 7%, ECB-PS EDOFHELERIIEE
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TiE, BRARDEEENER 75 7 OFIRHE LBRRE
BEEZELT, 75472 FHEIRT BHERNETVR
BRERROaY 7Y EBELTRAT Y a— VY795
e TH5. A, 2 EOFRED HEINT BI5H
B 3EAHHB 30 RO RSO, HEL—FH
5.0Mbps T, 7.0Mbps OFEHIEZAWTHET S &,
TS BRERE, BMFETIE 1.68 %, CCB-CB i
T 1.14 %, ECB ¥T 1.08 #, ECB-PS T 0.93
Felb, BHEFEICLEANT 44.6%, CCB-CB i
AT 18.4%, ECB EICEENT 13.9% Ehexn T
W5,

4.3.2 DiEROY

BHROED, FHEEEC COREDFER S
ZBMITDVTHAEANT. HRER 9IORT. HEdy
IO n, HEEMIFER/ERRE YT Y OFEER
MTCRUETHS. ¥ 57X, ECB-PS &
DOFEFHLEEIL, BEFEIDLEBEINTVAT
WA, EHRRTE, nHKELASIZEARE
KEENRO7 Y OBMEINT 5728, FHEFEDL
BERADMEINT . HIXIE, 3 EOBRED LIRS 3
BEH 3 BRHS 10 x 3 =30 TOBHEDBE, B
HL— 5 5.0Mbps T, 7.0Mbps O EER BT
WoET 3 &, THEFLENE, BEMFETIE 408
CCB-CB T 2.64 #, ECB #£T 2.22 #, ECB-PS
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HT 194 P eixh, BMFERICHANT 34.0%, CCB-
CB iEICHART 26.5%, ECB EICHANT 12.6% EH#
TNTV3,

“o-Simple (e=2)
—&-CCBCB (e=2)
-=-ECB {e=2)
~+—ECBPS(e=2)
-5~ Simple (e=3)
& GCBCB (e=3)
-5-ECB (e=3)
-e- ECBPS(e=3)

&

N

£

Average Waiting Time/Playing Time

1 2 3 4 5
n

B9 ZHARDHEDOME FEFERE
Fig.9 The average waiting time and the number of
branches under the multi-way tree.

4.4 RAFEER
BRARFERICET 25 MEITo . BEXE 10
WORE. HEENE, AT AREIEE YT Y OEE
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Fig. 10 The maximum waiting time and the bandwidth

under the multi-way tree.
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