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Research on Proxy-based Application Layer Multicast Architecture
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(School of Computer, National University of Defense Technology, Changsha 410073, China)

Abstract Group communication is a key technique for the future Internet applications. Nowadays, Application Layer
Multicast (ALM) is an active research area in group communication technology,and Proxy-based ALM architecture is
becoming one of the most important research directions in multicast architectures. Firstly, the three kinds of multicast
architectures,i. e. , IP multicast, Host-based ALM and Proxy-based ALM were surveyed and compared. Secondly, the
six kinds of start-of-art Proxy-based ALM architectures, which are Overcast, RMX, AMcast/ ALMI, Scattercast, OMNI
and TOMA, were presented and analyzed. Thirdly, three basic design considerations for Proxy-based ALM architelcture

were summarized and some issues for the future Proxy-based ALM architecture, which are worth attention, were dis-

cussed. In the end, the prospect and the future work were discussed.
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#1 HABEKRGEILE

Metrics P ALM-H ALM-P
Ease of Deployment low high medium
Multicast Efficiency high low medium
Control Overhead low high medium
Multicast Stability high low high
Ease of Application Development high high low
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BARAEEI NSRRI A SCX MABHEH, 84
SCXATUARIA R~ W SRt HE SRS . AT
BAJLUCR AR R F S SCXE{FE. SCX Z A A%
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SCX WA AR RMABER . BAW S SCX 2Z a)# i B
BAMESE R Keep-alive 1H BARFRERE . KB I HE L1 KRG
7 SCX WA R LB FIERBEE . SCX T EFTLIRHE Keep-a-
live 74 B A BWH AR A TRETRY. H—1 SCXF
FHA R RSB ARE AR, % SCX W s SCX
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EREE .
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FRAEAARKTE, B EEE RN TR A
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SEAMEE T EHNREF L. WKRLE, 845 MSN @R
MSN £ AERF B (L3 FIHR MSN #2838 F1 B BR M5
B, M MSNWEHELEN MSNWMAEREEG,.FH
R RSP REE AR ARER . AERPHEI NS
FIBAME BRI T AT S AL BRI OF BB TR KB
REARPE M PAT IR A< 9T 5 L BRI/, 3 MSN 1 A A
if, B B4R MSN FF SRR MAGER , B Mg R ERN L 3 Fra]
RERIN AZESE, DM A BIR Y S a3 MAZEFMA
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TOMA (Two-tier Overlay Multicast Architecture)™? i,
EB—FMEFRREHREANHZABEREW. A£%E
REW, 2 EMSE &R SR EBBLE B % MSON
(Multicast Service Overlay Network) JR &3, MSON K £
HH T MSON 42465 | W48 IR 55 1R & P4 #E 4 QU 2 1)
MEDE R . Bt TOMA (R RE5H3THE Bk MSON #
HEE HEHE R R, Bl 3 R A MSON BHME SN RER
%%, TOMA %5438 B} OLAMP(OverLay Aggregated Mul-
ticast ProtocoD WM & F 4 MSON, iz il kR4S HI%
(Aggregated Multicast) 3 J7 s &~ 4H $& 40 th = — MR 4H 35
B FP A RUE S B B R BB I IT 5 MSON {2 it 4
BAGHIRS . &5 AR A b F P 2 UL R L BB
. TOMA {kRZ5H A 6 BT

Group-Tree Matching Table Member Access Control
Member Proxy Distribution

Tree} Groups

g0.g1 =

Encapsulation/Decapsulation
P2P Tree Maintenance

B 6 TOMA{KRLEH

EANREWEH R RIS MUET RS A B R
M. %, & P RS R A B LR, M ZE A
BRHE. K5, RARBEEAS R — R HZARR, R
ERREIDAER 1 B R A E E I H B A R EUUUE. ik
BOATE R i E AR B BT AH R B IL A R FF AT HIB WL B
%N ERIMAMARSBEEHORAGN, HRANE
R BICL S B AR, B AR B NV A X B ITFHEE.,
IOH fih 5 A ZE #8544 B B A 4 (Group-to-Tree) Y ILEZ N 72 . 4
REHE B AR T %A, W EIUIRE BIFR R P AR
IR A AT it — 5 SBOMBRE RN K BRAE. EHUNHE
A LAREALZERE 4 7T ) M 25 4% 21 3] £ 1 (Group-to-Host) 9
WA REERE. HEUHEERKMARTLEF—44, K
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F 23t bid 6 MAEARNHEHABEREHRAT T LS
5 e, F o3 Py 25 448 i S Y B I # 2 (Applications)
FE %1155 K (Requirements) . WM AL B #5 (Optimization) |
&= W4 R (Overlay Management) 1 3 B 3 R $ 5

(Characteristics) % 5 M M. MEFE R, KSR HER
N ZE A R SRR TR RN, MER
HER T E, AT B TR RS R AR E RN A
BHBEREWTFEEMR AL ERNNE, SHEREHTHA
FEB R B EE S SR RR . 8
EMEE S, BT AMcast/ ALMI R B X8 H 740,
HenkREHERAM MRS TR, X 6 kRS
WERERIHHEAR L XEHERFA,
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Architectures Applications Requirements Optimization Overlay Management Characteristics
On-demand/live data de- ili ildi idth efficient dis-
Overcast(20] ermnant a de @Sca?ab'll'lty Bandwidth Distributed Blf“ 1f1g Bandwidth efficient dis
livery @Reliability tribution trees
(@ Shared whiteboard e . L
U 1 f licat
Rwmxl21] @Multi-player games %Eehla t:lrhnty Latency Distributed S;‘:;iﬁl:ow edge of application
eal time S
@ Software distribution
. @®Cost
AMeast/AL- Many kinds OReal time @Latency Centralized ALMI is a middleware package
Mil22] @Broadband access
(@ Balance
@DEfficiency
Scattercast[ 23] Many kinds @Flexibilityt Customizable Distributed Customizable overlay architecture
@ Ease of deployment
imedi . Using localized transformations
OMNI(24] MUIF a stre P Real time Latency Distributed to adapt with changing distribu-
lications .
tion of MSNs *
. (DScalability DControl overhead _ Using Aggregated Multicast app-
[253
TOMA Many kinds @Efficiency @Multicast State Distributed roach to improve the scalability

* “flexibility” means to provide a range of broadcasting services rather than single standardized service.

% MSNs: the Multicast Service Nodes.
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Eadxd bR 6 ACER RN R A B R RE W47, 1l
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BEHEATE 7 A (RFR oy R B R R P & 63
TN RERE. R, AR =AM H I S5 A R
FRMHABSEEETETFRESFENRESZ -, QOYWHE
TR . SRS IR H B A S R A b A 3R
BIFERY . (AR R G T B R AR R R] B B e
RE R IBE RSB SIS B E = R MHER,
VIR EBHERRANSHEITH ., ERREFUNHEEYRE
MARAHBRFEERE.

H Al ACBE R F R 2R 1A R M R B B ST U, X
MR EME T2 EERMPER. BATAN . R E
BN PR AR R 45 M et , 20 F A O T A () B A K T
(DL RBER B ) I R . 78 25 N2 B SRl i it o &2
T 25 45 388 15 o AR SR AL BB AR S AR 55, B A 2 AL 3B B P R B4
ZAEEXT R 3 R G AR IR MR P R B T PR, b
B 6 Fpik RS, R H L SUERFR AMcast, Scattercast il
TOMA BB S F5 Z R BRI A RE I A , (B8 A AR B

TR T &R AFR RGOSR, TR ARA
BRI R R RN T R BRI 5 E R BE R ]2
BN T SR M AL 00 7 2 PU AL HE RS, DA T 38 5 7 2 0 4
MR T A, X MEEPRR R, (DRPEK
BHB LRSS ITR BE N, R RMX MR RE5H
LAY AET HEA BN T R BABERRS . YA
FYEERN, XF AL ARG HESEE. W
R TOMA Rk RGP, KRBT AZLAYILERARP
(Rendezvous Point) i) £ £, , T4 FL AR %538 P9 0 1 B 35 A 41 41
—RNAHBEER, ZAXTRIRAAETANHERER
B, E, anfaEACIE T 3 BE G AR 48 20 3 38 b )L 5L 99 SR 3K
B AE N IR N SR AR R IR 2 T R
ERRREFE /> AT SR, XRER B AT SRS
R, XME - MEBRRNIEE,

#FiE REENAERABERGWE IP AFMEHN
BN AEABRAREREHHEELESNER, CHE—C 8
BEEMRRT IP AT IENEE, NEg T EVLEIN 2
HIBHERRIE TR, ZABKREWELSTEREENRE
45 2% it A AR 55 V- & ATTRERS 0 A P R EEE R a9 e
HieHRs . B RBRNARAREREWERTHEM
HBEARBEHRBROG—ANF . FRFRAERNARA
ARG, IR LR, HE IR 45 28 SRR
HIERE, W TR HE RN R R AN AATEENE
P
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