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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

2

5.0× 2 = 10.0 Mbps

S1, · · · , S5 60
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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

��
��������	


��

�� ��

��

��

�������

��

��
��������	


�������

�����

��������	

�� �� ��

��

����

��

���� ���� ���� ����

������� �������

����

	
��

��
�������	


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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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.
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