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A proposal and an evaluation of the bandwidth control method for

on-demand media delivery using the asynchronous multicast

Katsuhiko Sato' ! Michiaki Katsumoto''!
t Japan Radio Co.,Ltd 1t The University of Electro Communication
t11 Communication Research Laboratory

We have been proposing the Personalized Media Stream Delivery as the broadcast content delivery service over the
broadband infrastructure based on the Internet technologies, where we discuss the scheme of multicast delivery which
realizes the delivery of a diverse content based on an user’s personality and the on-demand content distribution. The
asynchronous multicast is considered as an effective multicast technique in the on-demand content distribution in the
above discussion, but conventional studies about the asynchronous multicast have been not described a flexible load control
to fit the traffic to the bandwidth-design in order the network provides QoS. To meet this requirement, this paper proposes
the statistical traffic control for multiple flows with the stream-basis asynchronous multicast, and designs the network
models to implement it, and shows the evaluation results of simulation.

1.
WebCasting[1]

TV
[2]

[31[4]

QOS ( )

0 1510


研究会Temp
マルチメディア通信と分散処理

研究会Temp 
107－26

研究会Temp 
（２００２． ３． ２９）

研究会Temp 
－151－


4.2

(71

[51[6]
[7]
[8] [5][6][8]
QOs
[7]
( )

A U 1
(
)
( )
(
)
T @Wh ot oA)
1
p
1 |
r=the( - g =the-1 [e] 1)
A1 XA x=1,2,
1/2t p
F=the(l - S =thed- L [er] @
2 2
1,2 p T r=1f(t)
t =4I 7h
t =\ 72h p
A h t=+l/h
t =+ 72h
Pyl
h
I
G ‘
*>7 2/\
1 3/A
P 4/\
[1T1
»  5/A
|
F“
\\\\\\\\\\\\\\\\\\;
1
T
(
) T
( ) A
T
2 Ah 5 100 200
r=f(t)
Ah A
T A ( )
Ah A A
=t 72h)=v2Ih-1/2
T
A f(r )=A

0 1520


研究会Temp 
－152－


I 1

A=th+2t-E [erl] 3
T
2
(o U2+As @2+A)P- 2 h @
2h
T ( )
A r=f\l/2h)y=+2Ih-1/2
T
JI'72h ( )
r=f(t) 1h=20C

r=f(t) |h=100

- I_Ei/

2 T
6.
6.1
QOS
TV
CM
6.2
QOS
QOS QOSs
QOS
6.3

QoS

(3]

QOSs

QOSs
FEC(Forwarding
Equivalence Classes)
(
) FEC
LSP(Label Switch Path)
QOSs

MPLS(Multi Protocol Label Switch)[10]

3

( RS)

6.3.1
Diffserv(Differentiated
Services)[9] ( LS)
Diffserv DS
(PHB:Per Hop Behavior)
DSCP(Diffserv Code Point)

Diffserv
QOs
LSP S
1 FEC
EF-PHB(Expedited
Forwarding-PHB)[12] EF-PHB
QOS( )
LS
QOSs
5
S
EF-PHB LSP
( NO)
( T™) QOs
( AM)
S
( R)
( PC) LS
/
6.3.2
FEC (

0 1530


研究会Temp 
－153－


LSP

cC)

NC Network Controller

CC Call Controller o “orver
AM Address Manager i
PC Path Controller R_ Receiver

QoS

R

TM Traffic Manager

6.4

Web

CcC

RS

MPLS

LS Label Switch

LS

RS Relay Server

S
R
S
RS
S
RS
CcC
S
RS
s RS
GetInfo_Req I:l I:l
>
GetlInfo_Rply
Setup_Req
-
RsSetup_Req
RsSetup_Rply | ... >
Setup_Rply sSetup_Rply | q----.
Start_Re«
Si RsStart_Req
————— >
Start_Rply RsStart Rplyq | q----.
) Setup_Req
-
RsSet_Req
————— >
Setup_Rply « RsSet Rply  |q-——-
Start_Re:
= RsStart_Req
RsStart_Rply
< Start_Rply
- -

CcC

{
|

™

ccC

LS

[rs ]

SetCall_Req

SetCall_Rply

RS

Admis_Req

CcC

CC TM™M

PC

[ ]

Admis_Rply

[rs ]

S
S

<

Data_Req

Data_Rply

cC

Reserve_Req

[ ]

Reserve_Rply

A

I PC
Distrib_Req r SetLabel_Req LS
>

Distrib_Rply

SetLabel_Rply

RS

GetlInfo_Req

URL

Getinfo_Rply

f ,

10D(Initial Object Descriptor)

Setup_Req

Setup_Rply

(

RsSetup_Req

)

(

RsSetup_Rply

)

Start_Req

Start_Rply

(

RsStart_Req

)

(

RsStart_Rply

)

SetCall_Req
( )

SetCall_Rply
( )

Data_Req

Data_Rply

Admis_Req

Admis_Rply

Reserve_Req

Reserve_Rply

Distrib_Req
( )

Distrib_Rply
( )

0 1540



研究会Temp 
－154－


SetLabel_Req
( )

SetLabel_Rply
( )

1
6.5
m
A
t =+l /2h
@)
r=J2ih-1/2 [er] ©)
Ah
Rat
Ral=\/Zlh-1/2 ©)
I'h
t =+I/2h
r=mth= %‘ [erl] @
mAh Ah
¢t R
Ih/2 1
= . 8
Ra ml h V2l h @
_mfIh/2_ m
Ry=" o=
m
m<+2l h

120%

100%
80%
60%
40%
20%

0% T O R TR O N N
1 11 21 31 41 51 61 71 81 91 )\ n

6
6 Ah
A\ h=8 )
A h 100 7%
13%
7.
A
5[call/hour]
12 30[call/hour]
24
1 h  2[hour]
7
()
() )
( ) 1
()
T ()(C)
A 20 40 T
() 12
80
() 15
() 2 6
()
20 300 ()
T A
0
20
1 20 (4
20 1300
()
T A
0
() ()
40
T A ()
40
8 9 10 () () ()
500 1
500

0 1550


研究会Temp 
－155－


90

80

70

60

50

40

30

20

10

100

50
45
40
35
30
25
20
15
10

201 401 601 801 1001 1201 1401 1601

[min]

125
156
187
218
249
280
311
342
373
404
435
466
497

o ()

QoS

50
45
40
35
30
25
20
15
10

[1]
[2
[3]

[4]

[5]

[6]

1

(8]

[9]

[10]
[11]
[12]
[13]
[14]
[15]
[16]

[17]

0 1560

[%]

32

63

94
125
156
187
218
249
280
311
342
373
404
435
466
497

10 ()

Peggy Miles, Internet World Guide to Webcasting, John Wiley &
Son, 1998
, , 1P ,
VOL.41 No.12, Dec.2000
; , DPS103-14, Jun.2001

K.Sato, M.Katsumoto, A Proposal of Multicast for Personalized
Media Stream Delivery, Proc.16t International Conference on
Information Networking Vol.  4D-4, Jan.2002
H.Woo,C.K.Kim, Multicast scheduling for VOD services,
Multimedia Tools and Applications 2(2) pp157-171, Mar.1996
H.Kalva, B.Fuhrt, Techniques for improving the capacity of
video-on-demand systems, Proc.29th Annual Hawaii
International Conference on System Sciences, pp308-315,
Wailea,HI, USA IEEE Computer Society Press, Jan.1996
S.W.Cater, D.E.Long, Improving Video-on-demand Server
Efficiency Through Streaming Tapping, Proc.the International
conference on Computer Communication and Networks,
pp200-207 Las Vegas, Sep.1997

, f ,

IN99-82, Nov.1999

S.Blake, D.Black, et al, An Architecture for Differentiated
Services, RFC 2475,1998

E.Rosen, A.Viswanathan, R.Callon,Multiprotocol Label
Switching Architecture, RFC3031, 2001

Francois Le Faucheur, Liwen Wu, et al, MPLS Support of
Differentiated Services, IETF Internet Draft, Feb.2001
V.Jacobson, K.Nichols, et al, An Expedited Forwarding PHB,
RFC2598, 1999

D.Ooms, B.Sales, et al, Framework for IP Multicast in
MPLS, IETF Internet Draft, Jan.2001

H.Schulzrinne, S.Cater, et al, A Transport Protocol for Real
—Time Applications, RFC1889, 1996

Delivery Multimedia Integration Framework, ISO/IEC FDIS
14496-6

H.Schulzrinne, A.Rao, et al, Real Time Streaming Protocol,
RFC2326, 1998

D.Singer, Y Lim, et al, A Framework for the delivery of MPEG-4
over IP-based Protocols, IETF Internet Draft, Nov 2000


研究会Temp 
－156－




