1000-9825/2002/13(04)0545-07 ©2002 Journal of Software

Vol.13, No.4

*
) ) )
( , 100084)
E-mail: cohen@media.cs.tsinghua.edu.cn
http://www.tsinghua.edu.cn
: Internet s s Internet IP
Multicast . (application semantics
reliable multicast, ASRM).ASRM IP Multicast ) 1P
.ASRM , ) >
) .ASRM
: TP393 tA
[1~3]
IP Multicast LI Internet
(1) Internet 3(2) Internet IP Multicast.
Internet R Internet ,
P Multicast 4 s
; s IP Multicast
s Internet IP Multicast
3 (application-level semantics
reliable multicast, ASRM). Internet(IP) ,
ASRM :(1) ASRM IP Multicast s IP Multicast
( ) , LAN .ASRM IP Multicast ,
.(2) ASRM ,
* 1 2000-09-14; : 2001-02-16
: 985 (985TH-22-06)
1973 ), ) , ; (1967 ), , s )
, ; 1976 ), , , , ; (1940 ), , ,

© e

http:/ www. jos. org. cn



546 Journal of Software 2002,13(4)

1
IP Multicast . Internet S
(  TCP) >
(rendezvous server) (data server). s
, ASRM |
1 ASRM
D Rendezvous server
-* Core data server
- “* Data server
~ _.—-" [ ' Multicast domain
Fig.1 ASRM architecture
1 ASRM
11
ASRM U, .
G , ( Ac) R& U RS
Request_create(Name(G)).RS Ac Name(G) s s G Ac 1P
Multicast mip_addr A,(G) mip_port A(G). RS DS.

D& R . RS Reply create succ(mip_addr A(G),
mip_port A(G)) U.. Uc D& . R& G
Entry(G) 1.

Table1l The registration of a session in rendezvous server
1 ,
ID(G)={Name(Ac):Name(G)}
Entry(G) | COre_Addr(G)={IP_Addr (DS).IP_Port(DS,)}
Ty (Creator_ Addr(G)={IP_Addr(U),IP_Port(U.)}
Description(G)="“The description of the session”
12
> TCP
(Tree(G)). Tree(G) R 3
(1) G . DS G, Tree(G) .(2)
Tree(G) ,
, Tree(G) .(3) ASRM
) , ASRM , ,
© DEEREBAAAIFUN bt/ www. jos. org. cn




547

Tree(G)

5 - Al Ul G >
RS , RS Request_join(ID(G)) . ,
, RS ID(G) G - DS.DS
D& Request_join_tree(Addr(RS)) . s D&
Reply_join_tree succ(List(DS_all)).List(DS_all) Tree(G) .DS§
, DS. DS Join_tree(Addr(DS,)), DS
TCP ,D§ Tree(G) Tree'(G).
1.3
,LASRM
R SRM(scalable reliable multicast)®®!
, TCP TCP
, ; TCP
ASRM TCP ,
14
) . SRM,
requset_alive ,
Keep_alive Keep_alive s
, ( 1),
DS , DS D& Request_quit
Request_quit R DS
:(1) Request_close session s U ;(2)
7, HE)) T
15
ASRM (application level framing, ALF)P!
, (application data unit, ADU).
, [6]
ASRM
5 G ,
DNS  MBone sdr

© R

http:/ www. jos. org. cn



548

Journal of Software 2002,13(4)
b ( )
5 BWwide<<valocab .
:I:;iszzvvi Tcxpi/zvvi . (1)
-Fds H Texpi I . VVI I
Qi = 2 W Qi / 2V . #)
éds . 6ds <L
2 i D i
5 -,I:(; . D P(VOsvla oo >Vn)’
p P
Vo(s) ~ 1 ~ 1
— Ty (v, V) =0, ——— T, ). 3
o a(ViL Vi) =p = R Zk:(pk ka,vm +1) (3)
- T,v.v,) D (Vi,vi 1) ,
Virg ~ o VD) B, » (vivi 1) v
Fig.2 A distribution path in ASRM =1 v; v;
2 ASRM L |
o L 4) Vivi 1) :
TV, V) = sz (V5 Vi Wy /ZWd' (€]
d d
: (i) Q¥ ,Vi,y) = Max(Qy). (5)
Vi m, Sm), a Vi a(m), Sa(m)).
D(a).
a(m .= m
D(@)+ 2 < nin( v, ), (©)
VisVil VisVil
(6) , ,
, (©6), Qa(m) QW) :
, [71.
b} . (7)3 m Vi dO»
’ pi 15 Wd :Oan3H0pS(da\/i+l)>l5
N _ B, 4 (Ty—dp
T = (T, W, + SWy T (N, -+ 3 W, ). v, Hops(d.v, ) = 1. )
d VioVig d.Vig d
ASRM :Artemis
) Artemi
HTML ,
~ A Data server
( ) ’ g D Rendevous server
, HP
, 3 Fig.3 Test setup
3 ASRM
, 1.6Mbps. ASRM IP Multicast SRM

© PEBREBALTU bt/ www. jos. org. cn



549

T

1 024 ,
, SRM
, SRM
ASRM TCP
,SRM ,
= ASFR

Delay(s)

Rate(bps)

Fig.5 Comparison of end-to-end delay using

5

28.8kbps,

— Transkim Delay

=

L

global SRM vs. ASRM

24 .8kbps.
Han!”!

L L i M L i M L !
B & 10 4% WAL S0A 0% B BNE

(®)

Fig.6 Time and size prediction of JPEG image scaling operation

20 ,
(1.28Mbps).
4
, ASRM 0.
, 5
SRM  ASRM ,
NACK )
% ~Loss rate
i
a ASFA
- : = GRM
L
L]
S
Fig.4 Comparison of loss rate using global SRM
vs. ASRM
4 ASRM SRM
3
JPEG , 114K
( 6 ). 6(a)
6(b) JPEG
e —|—L .I-.::-I::-'\..'
6 JPEG
7

SRM

(

LASRM

© PEEREBEAD

7(a)

http:/ www. jos. org. cn



550 Journal of Software 2002,13(4)

) ( by ). T(a) ,
7(b) . : =

<1.

S 40s

(- 36s),

" =—— Qualit
— Actual delay Quality

...... Estimated delay

Expected delay

Expected delay (s)

(@) (b)
Fig.7 With different expected delay, transcoder outputs images
7 >
3
, Yallcast!'?, . ASRM
, ASRM |, 5
,ASRM )
, Rmx!
, Internet 12l ASRM JRMX
S IP Multicast R
4
Internet (ASRM).ASRM
.ASRM 1P
Y Internet ; P Multicast
ASRM ALF
References:

[11  John, C., Lin, S.P. RMTP: a reliable multicast transport protocol. In: Proceedings of the IEEE Infocom’96. San Francisco, CA:
IEEE, 1996. 1414~1424.

© hEE

BAFIFAUIT hitpy/ www. jos. org. cn



551

[2]  Sally, F., Van Jacobson, McCanne, S., et al. A reliable multicast framework for light-weight sessions and application level framing.
In: Proceedings of the ACM SIGCOMM’95. Boston, MA: ACM, 1995. 342~356.
[3] Speakman, T., Farinacci, D., Lin, S., et al., PGM reliable transport protocol specification, 1998. http://www.globe.com.
net/ietf/draft/draft-speakman-pgm-spec-02.html.
[4]  Stephen, E.D. Multicast routing in a datagram internetwork [Ph.D. Thesis]. Stanford, CA: Stanford University, 1991.
[5] Clark, D.D., Tennenhouse, D.L. Architectural considerations for a new generation of protocols. In: ACM SIGCOMM’90.
Philadelphia, PA: ACM, 1990. 200~208.
[6] Smith, J.R., Mohan, R., Li, Chung-sheng. Transcoding Internet content for heterogeneous client devices. In: Proceedings of the
IEEE ISCAS. Monterey, CA: IEEE, 1998. 599~602.
[7]  Liao, Chun-yuan, Shi, Yuan-chun, Xu, Guang-you. AMTM: an adaptive multimedia transport model. In: Proceedings of the SPIE
International Symposia on Voice, Video, and Data Communication 2000. Boston, MA: SPIE, 2000. 141~149.
[8]  Tan, Kun, Liou, Shih-ping, Shi, Yuan-chun, et al. Artemis: providing live course for distant learning. In: Proceedings of the 4th
International Workshop on CSCW in Design’99. Compiégne, 1999. 253~256.
[91 Richard, H., Pravin, B., et al. Dynamic adaptation in an image transcoding proxy for mobile Web browsing. IEEE Personal
Communications Magazine, 1998,56:8~17.
[10]  Francis, P. Yallcast: extending the Internet multicast architecture. 1999. http://www.yallcast.com/docs/ycHtmlL/htmIRoot.html.
[11]  Chawathe, Y., Fink, S.A., McCanne, S., et al. Brewer. a proxy architecture for reliable multicast in heterogeneous environments. In:
Proceedings of the ACM Multimedia. Bristol: ACM. 1998. 151~159..
[12]  Chawathe, Y., McCanne, S., Brewer, E.A.. RMX: reliable multicast for heterogeneous neworks. In: Proceedings of the IEEE
Infocom 2000. Tel Aviv: IEEE, 2000. 795~804.

An Application-L evel Semantic Reliable Multicast Architecture for the Internet*
TAN Kun, SHI Yuan-chun, LIAO Chun-yuan, XU Guang-you

(Department of Computer Science and Technology, Tsinghua University, Beijing 100084, China)
E-mail: cohen@media.cs.tsinghua.edu.cn

http://www.tsinghua.edu.cn

Abstract: Reliable multicast is a useful network service but challenged by the Internet heterogeneity and the
nonsupport of IP Multicast in wide-area Internet. In this paper, an application-level semantic reliable multicast
(ASRM) is presented, which realizes application-level semantic reliable multicast data delivery. ASRM uses a
hybrid way that combines unicast delivery with multicast delivery instead of using global IP multicast as the basis.
ASRM provides a simpler and more natural way to name and locate the sessions. During the data forwarding,
ASRM can use application-defined semantics to transcode content according to the transcoding models, rules and
user’ preferences. Thus, it can cope with the heterogeneity problem very well. ASRM is suitable for wide-area,
limited scale, reliable multicast applications.
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