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Fig. 1 Play-sequence graph.
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Fig. 2 Example of play-sequence graph for quiz program.
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Contents Cumulated Broadcasting (CCB) [2]

CCB-Considering Bandwidth (CCB-CB) [3] 3
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3 MPEG 2
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Fig. 3 Broadcast schedule under simple method.
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4 CCB

Fig. 4 Broadcast schedule under CCB method.

C2

5.0 Mbps
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5.0× 2 = 10.0 Mbps

S1, · · · , S5 60

C1 S1

S2 S4 C2

S3 1
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3.2.2 CCB

CCB 4

CCB

4 C1 S1 S3 C2 S2 S4

5.0 Mbps

S5 120 C3

5.0 × 60/120 = 2.5 Mbps
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5 CCB 8.0 Mbps

Fig. 5 Broadcast schedule under CCB method with interrup-

tion.
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6 CCB-CB 8.0 Mbps

Fig. 6 Broadcast schedule under CCB-CB method.

5.0× 2 + 2.5 = 12.5 Mbps

8.0 Mbps CCB

5

8.0/12.5 = 0.64 C1 C2

5.0 × 0.64 = 3.2 Mbps C3

2.5 × 0.64 = 1.6 Mbps

3 S1 S2

S5

33.75× 2 = 67.5

3.2.3 CCB-CB

CCB-CB 6

CCB-CB

CCB
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Table 1 Advantage and disadvantage in conventional methods.

(1) (1)

(2) 0 (2)

(3)

CCB (1) (1)

(2) 0 (2)

(3)

CCB-CB (1) (1)

(2) (2)

8.0

Mbps C1 5.0 Mbps C2

3.0 Mbps C1 2

S1 S2 S4

C2 S3 100

S4 80 S5

C1 C2 8.0 Mbps

S5 7.5 6

S1 S2 S5

30 CCB

55.5%

3.3

3.2.1 3.2.3 CCB CCB-

CB

1

CCB

CCB-CB

CCB

3.4

[4], [5], [6], [7], [8] Harmonic Broadcasting (HB) [9]

Pagoda Broadcasting [10] Fuzzycast [11]

Optimized Periodic Broadcast (OPB) [12]

Pyramid Broadcasting [13] Asynchronous

Harmonic Broadcasting (AHB) [14]

4.

4.1

(1)

(2)

4.1.1
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7 CCB-CB

Fig. 7 Broadcast schedule under CCB-CB method with con-

trol information.
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2 2 C1 = 5.0

Mbps C2 = 3.0 Mbps S1, · · · , S5
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Fig. 8 Flow chart of server in synchronizing timing of deliver-

ing data.

4.2

4.2.1

4.1.1

8

N i (1 ≤ i ≤ N)

Ci

Ci Ci

mutex
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Fig. 9 Configuration of sequential playback in proposed sys-

tem.
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4.2.2

4.1.2

Hypertext Transfer

Protocol (HTTP)
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5.2
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5.2.1

n

1509 bytes

5.2.2

1509 bytes

5.3
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Fig. 10 Data format.
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Fig. 11 Flowchart of server.
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Fig. 12 Flowchart of client.
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13 Corne

Fig. 13 Screen shot in Corne.

5.4

4

Contents–based Broadcasting

system (Corne) Corne

Corne 13 Corne

C

Web Adobe Flash Player

ActionScript

Web

6.

Corne

Corne C

Corne

Corne

26730059

[1] 25
http://www.soumu.go.jp/johotsusintokei/

whitepaper/ja/h25/index.html 2014-08-26

[2]
Vol.47

No.12 pp.3296-3307 2006

[3] Gotoh, Y., Yoshihisa, T., Kanazawa, M., and Taka-
hashi, Y.: A Broadcasting Scheme for Selective Contents
Considering Available Bandwidth, IEEE Trans.
Broadcasting, Vol.55, Issue 2, pp.460-467 (2009).

[4] Jinsuk, B. and Jehan, F.P.: A Tree-Based Reliable Mul-
ticast Scheme Exploiting the Temporal Locality of Trans-
mission Errors, Proc. IEEE Int. Performance,
Computing, and Communications Conf.
(IPCCC2005), pp.275-282 (2005).

[5] Juhn, L.-S. and Tseng, L.M.: Fast Data Broadcast-
ing and Receiving Scheme for Popular Video Service,
IEEE Trans. Broadcasting, Vol.44, No.1, pp.100-
105 (1998).

[6] J.-F. Paris: An Interactive Broadcasting Protocol for
Video-on-Demand, Proc. IEEE Int. Performance, Com-
puting, and Communications Conference (IPCCC ’01),
pp.347-353 (2001).

[7] J.-F. Paris, D.D.E. Long, and P.E. Mantey: Zero-delay
Broadcasting Protocols for Video-on-demand, Proc.
ACM Int. Multimedia Conf. (Multimedia ’99), pp.189-
197 (1999).

[8] Zhao, Y., Eager, D.L., and Vernon, M.K.: Scalable On-
Demand Streaming of Non-Linear Media, Proc. IEEE
INFOCOM , Vol.3, pp.1522-1533 (2004).

[9] Juhn, L.-S. and Tseng, L.M.: Harmonic Broadcast-
ing for Video-on-Demand Service, IEEE Trans.
Broadcasting, Vol.43, No.3, pp.268-271 (1997).

[10] Paris, J.-F., Carter, S.W., and Long, D.D.E.: A
Hybrid Broadcasting Protocol for Video on De-
mand, Proc. Multimedia Computing and
Networking Conf. (MMCN ′99), pp.317-326
(1999).

[11] Janakiraman, R. and Waldvogel, M.: Fuzzycast: Effi-
cient Video-on-Demand over Multicast, Proc. IEEE
INFOCOM , pp.920-929 (2002).

[12] Mahanti, A., Eager, D.L., Vernon, M.K., and Stukel
D.S.: Scalable On-demand Media Streaming with Packet
Loss Recovery, IEEE/ACM Trans. Networking,
Vol.11, No.2, pp.195-209 (2003).

[13] Viswanathan, S. and Imilelinski, T.: Pyramid Broad-
casting for Video on Demand Service, Proc. SPIE
Multimedia Computing and Networking
Conf. (MMCN ′95), pp.66-77 (1995).

[14] Yoshihisa, T., Tsukamoto, M., and Nishio, S.: A
Scheduling Scheme for Continuous Media Data Broad-
casting with a Single Channel, IEEE Trans.
Broadcasting, Vol.52, Issue 1, pp.1-10 (2006).

c© 2014 Information Processing Society of Japan 8

Vol.2014-DPS-161 No.6
Vol.2014-EIP-65 No.6

2014/9/18


