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Abstract 2AXUM  «@E rRMESE SBEG=E N2 =8
In this paper, we propose a new consolidation afgorithm for point-io- 2 0CIEC ZHEE ZME0, s 2HESE L2501 AWM
multipoint ABR fiow control and compare the performance of the 5 It A2 MEZ2 &8 20252 MEHELL I,

proposed algorithms with that of an existing consolidation algorithm. We
first investigate problesns of the existing algorithm in consolidating
backward RM cells and propose two new consolidation algorithms to
resolve these problems. Also, we investigate the performance of the
proposed algorithms by simulation. As results, we show that the
proposed algorithms exhibit a better performance than the existing
atgorithm in 1erms of ACR, queue length, utilization, and fairness.
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1¥ receive a forward RM(ER, CI, NI) cell THEN
Multicast this RM cell to all participating branches;

IF receive a backward RM(ER, CI, NI} cell from branch i THEN
Set Mti)=! for branch i,
Let MER(i)=ER, MCH13=CI, and MNI1(i)=NI;
[F M(j)=1 for all branches ] THEN
Let ER=min{MER(j) for all participating branches j}.
Let CI=OR(MCIj) for all participating branches j);
Let N1=OR(MNI(j} for all participating branches j);
Send this RM cell back 1e the upstream node;
Resct M(j)=0 for al} participating branches j;
ELSE
Discard this RM cell;
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IF receive a forward RM(ER, C1, NI} cell THEN
Multicast this RM cell to all pamneipating branches;
1¥ receive a backward RM(ER, CI, NI} cell from branch i THEN
Let CR{1y=CR{i}+1 for branch i;
Let MER{1)=ER, MCIi}=CI, and MNI{i)=Ni;
1K CR{jy>0 for all branches j THEN
Let ER=min(MER({j) for all participating branches jh
Let C1=0R(MCI(j) for all participating branches j);
Let N1=OR{MNI(;) for al! participating branches jk
Send this RM cell back to the upstream node;
Let CR(}=CR(j)-1 for all participating branches j:
ELSE
Discard this RM cell;
D& 2. HigrsEl sl o] oM B
O3 20MEs MCH= &AL I st oA ITE 8850
0L o 2t ENE 2% MMe SLUHACRIH TS
HE® TE IR EMSIH &ssC J2d, BIE
A= HYE RM 48 MEW SIS A4 DN ¥=
ZEHHCE RIlZls Y28 08610 HESID g Xl
H2BHO s 1 BN MO RE NAQ I2H &40 ¥
Ol Ex HEE SEHH 0 9RE rRM 20 20

upstreamS 2 U2 HEECH O, 2 NAIS I2HO s
| 2 MRICL =+ 320 S HaE 2 1 s

V. 8l O=H 218 A0 ds 24
AMEHOIHNAM ER A9IA2 ERICA ~PX8 DAGFU2M,
2H JBEE WAN 8202 JIHH0 0%E HESHAL (7],

3213, 2O 552 & BANMO M= 248 2d VBR
EdiME SAM DASASH, ATM ARIXNME &4 vBR
Eyz ABR EfUZ0 MHECZ Hadies Ao
JrtEsalt, J2ld, ABR EHAS2 persivient ECHE 222
JHEGE0. VBR EMEAE 100ms 2HOR low@  high
SEHE SH=EEIH, low Y ME 20 MbpsE HS0H1 high

HHHE M= 130Mbps2 HBHER SHELCH
EE, MBI AIAN HIE | kmE AEGIHD,
AR 2090 MHels |8 30 e AR TS oo

)
kmZ JHEGIECL §3 H&82 15552 Mbps= & &G, I
NH2 1 km E 5 MsecE JHHEH0C M2A018H DaE
ABR S48 S&Z ATM ZE2 TM 72 408 JIEQR
Ol &#2HO ABR DICIDIE= H 19 2CH

H 1. ABR IIZHOIE &t

PCR | ICR | MCR [ Nrm | RIF | RDF | CRM { CDF | ADTF
155521 | 0.1 "
Mbps | Mbgs | Mbps 32 I 1/3276e8) 32 1716 | 05

4.1 AgH0la D&

U OEE vCIl HMIte 28 A4 £ 8 OUsH
B ¢UclE0 4= 0iXle gaEg 2A6H #Hdl 1
I 2 g ZEE NASLL 0 SEAME ABR HU UEH
HOH AE NIHQ BXIE A2AXE HMIE, 2XHNE A%
St sy MCICH &3 ZO0l= fXEe Ji=NH 2HARO0
1.000km= ZAGIHHD HEBHD O 2EHME VBR EHIO
AHEHDE ZEARI0 2XE ANA Sy 0 H2RO 2L

- 135 -



1998 4 1% K # @ F C A & HFHENBH ALHE B XE H258% H 1% 98/6

ABR source A (VCs=20) VBR source B

.
' 10061 ke i

EERCCT

|
" wkm

1000 km

42 8= Hlu 24

42,1 ACR H#H3}

18 sl U OFE vCot AMisE 2AH8 22180 =
NHl {12 ABR M9 ACR HEE& LEHH Z0I0h 0
dglAM AME2 ABR EdTN Bl 2HHLE H&lls=

VBR EHECl H&E HEE LIEHY 2X0i0h O 28228 H
Siu A HI2E HA THAME 8 KHY SO LGN
EE OMEN & AlZHOL AN 20 VBR S0
HHME Zot= 227 HMGl= O g, W BA nilM=
CHE gAlE0 disk 218 (RS0 HESH Mieh 3 M6
012 ADl ACROl Higtgas 2 = RI0L |39, N=102 8%
Siu EAlDE MerE A I HIH MerE &AL = ACRO
nmpup ote O ZHdls Al BHA 2 JOE B = ULL
01242 OF wAsS= "ol H2AE A nisds 84 88
MEO AXMIt= 2REA =2 20 S8 e Za
WHE +MABO = JE W A2 WE Sa S5
=0l

EE U2 HAENM 28, JIE Siy Ha HotE

=3
==

A EMHM

=S S22 23 ACRY IS0 HGY @8 & = Ll
Siv HIAY HISLE ghAl iME RE JHAIMAM AWE RM
0 THI AH Z2x s HE20 2N sE
TS0 WMo §A O Jein, HoE A niMde
oldtsl RM 201 SEGE Ee BEH oMz MAE
OFe =x: MPE S0 WEH 5& ZS0 2L

W= J2L, JIE Siv S&MME Y& RM 200 X1
= HEE JIEEZ HAEZ2 &I HsS2=2 2 HA =
FAT DB BE FSF0| YMUEH, 0lz oo S&3C ACRO

mmpup Ot O XS0 ZdEeE WerE A g HInE
S Has 28E 5 0L PHHH, HotE WAlMeE 2
drgs (2 dHEE Hy¥gc=2M 38 30 gLl
@=L

412 7 0 Bet

08 slse 2XHE

7 L0l HEE Lt

HEH =g NS0 2HE

N=20i 2204 digi N=102!
o

AHA S 2 BHE AL S8
ZA0ICH Siu AN HICHE Bl M=
i NOI HiEste ENe2E,
AR0 F L0 W2 HOHA=
2 4 AT AU, MSHE gl nHME HE BE8 A0
HENs =2RHEC =2 2LHE0 HESEE (G2 2N
High 7 ZI0101 He B2 0 OtLIEH EXE M N HO)
= gl #¥s2 ¢ = Q0 E8, 1l 7 08
HDsH 2o, = AU Mol WetE 2 it T2
SASH UG Y BesE 8 = ULL

23 0E S8
~ Method Siu Proposed 1 Proposed 11
2 73.25 75740 83.82
10 70.73 74.43 83,48

413 32 018 sl 3B P

H 20ile AMSUOE J12E SN APAL Syt Sne AHOLE
213 OlE 82 4ng AL BHE S8 2 = AKX, S
gelol 88 &8s HHe meteE glel 120 8500 Siu gAH
ol 285 g = A 2= CHafh RISrED Al [t

CHE s diof 8 g2 23 0
ACL 22ial, HNE Sin ¢HAE 21
ot 83 08 &80 2405t= 93

SN 28O des HIES & £+ 0
23 28y =
N Method Siu Proposed 1 Proposed U
2 98.92 94.73 97.35
n 38.49 B4.87 96.92

H 30l AU N2 SOH ARIK SnE Swa MOIG
H Chsd veg 8 YE A89 B4=2 dlust
Z0ILH 2E B0 el MerH gral mit OE 8ia/ S0 didh
AN =2 2HY =8 HEgs 2 = LL 22, JIE
Siv AN HMZE A WAs 2HEY = NO &S2rEH
[ted ST K7 8ol a0t BN HetE gl =
Nl S25H d¥83 dsg Hagsg ¢ = UL

V. d3 24 3 82E
2 =2HiMs NEN HMoE
28 2UE A/XNNM S8

M OHEH ABR 58
2328

Holg

FH&EE M50,

0l MM A M2 = JHie S 2dE
Hetareth €3, MEUOIEAE =M JIE HASHM =
mEHA HCHE ZAS AR Hs8 Hin 24880
H 4¥ME= B UHEE ABR 58 HOES 28 88 wAE
20 HesE BE &8, ik &l SE, A%A 2L SHE,
oldtEt RM 20 213 2 al=% 2EAHC AHHHM din
40140
H4 S8 ~A281 20252 85 Hlu
Method .

Metrics S Proposed 1 |Proposed TT
Consolidation noise Medium Low Low
Transient Ramp vp Slow Medium Fast
response Ramp down Slow Slow Fast
Sensitivity to # of . .

branch points High High Law
Implementation Complexity Low Medium Medium
Ratio of #8BRM cells to <l <l |

#FRM cells al source

Fairness Poor Poor Good
S5 NHO UM = 0 Siv A0 HCHE BA] [HAl=
SEIAM el QHA AKMAM st EFJ 2Me HL2,
S NH2Z 250 ESE A=) HHR = 8= SHI
MG B, Olgist &3 Heez 2510 SA#0
HEBE BENMNe L20ST  rampup A0 AEE
ZOTH B8 B 4+ AAUDL oLl HSHE 2HA MM E
HHEIEe 28 AHXL 0 2HAS0 2= JHIH (Het
23 FHE ZEIMAE Ecl NG ZIH &= I3 A2 WK

g B Jbsalh

JIE Siu A HSE BASEHME &8 EECZE 28
SMR0 ACRG HEZ ML E=0 Jdd4lt S
HAHME A2 BY S4H2 2tk ACRSl ramp-up AlZHDI
XoglE S8 20l wag 4 rh BiEel, HetE
WAfME 2 JHRIDIG gts EEE MASD 2 W2
S2 88 3H MHEs 2 - AU

A AL FPEHA =2HEO HEWM 3 M KR
HalEe oglst RM O 20 2D 2 EX Z2E 2 A

=13

22 (12 KEHO G2 2E WA
=& AL
SHRNME =HE RM & [ ALE RM

Hiol #8000 Oz

En

Wi

19 Hl= 12

i
il

- 136 -



ATMell A Ad 54 ABR 38 Ao 3 N2$ 5% s

FRE = A0l HHEESEH0. Sie BFalDh HIOHEE Bral 0l M=
SHEUM =2 HBHAM Y= Ags RMUY =82
Ol =23 RMe [ SWE RMES oot 120 AHs
HOtRlE HSIb ShEsich DO, HSEE A HisMe E2

W21 JHAD <=0 2VHIEL00 88 12 Had

S RS BEHAMs MR WAl I8 MRS LK 28
LMEL SHH X2t Nz LOX0MDL Sil, sd g43
Fd8 AR0H= I & @y H OEH HH9 42 S
ol HerE dhal [MiMe H0H O g2 24 2lE=
HABM FJA " #FX8Eg 88 HGc=z oW HH &

=E2 HIEN =L

specification version 40", af-tm-0056.000, April 1996.

[2] 1. B. Kenney (Editor), “Traffic management working group living
list. ATM Forum/[.TD-TM-01,08”, April 1998,

{31 L. Roberts, “Rate based algorithm for poiml to mulipoint ABR
service”, ATM Forumy/94-0772R 1, November 1994,

[4] W. Ren, et al, “On the performance of congestion control algorithms
for multicast ABR service in ATM™, ATM'96 Workshop, 1996.

[3] Y. Z. Cho, et al. “An efficient rate-based algorithm for point-to-
multipoint ABR service,” GLOBECOM'97.

[6] S Fahmy, R. Jain, et al, “Feadback consolidation algonthms for
ABR point-to-multipoint connections™, INFOCOM™ 98,

[71 R. Jain, et al, "A Sample Switch Algorithm," ATM Forum/95-0178,

fan gy 995,
A7 28 Feb. |
[1} The ATM Forum, “The ATM forum traffic management
B Propases! | ; Broposed 11
- AcA
i i
° 100,
i ; i si
z 3 b i
g g §> #
2 50
'
20
s o o 0.z 04 [ [
Time (sec] Time {s#¢) Tims {sec!
(a) N=2
Propused | Proposed I
N 130
; 160 =
F i -
g9 7 A | g
: : % 3 =
g | ¢ LI g
b s5c
} i E3
by a2 &4 te Y 1
Tima tsec) Tume {sec]
{by N=10
Q8 4 EXIE NS N UE ACR 23
Sin Proposed | Proposed LT
4500 4500 4500
LLile] 4000 4000
5 am00 - 53500 F3500
E sooap g EJODD f
£ 2500 P h Fesoa Faron }
4 ao0c \. 3 vooe 3 2000 1 !
3 1500 ’ l \ | 8 1505 5 1500, \
oL | \ 1000 1000 \
'
swk J L 1‘ i 560, \ ’ 500
, L1y . \ Ll
% 0% o4 Y] G.a 1 K 03 04 th 5 1 n o a4 o 08 |
Time (so5) Tirme (sect Time (o)
{1y N=2
Siu Propused Peoposed U
s000, -
4500 4500, 4500
400D 4000, 4000
Fasn0 i 3so0| 3500
E“m \ Eiaooo 000
Treoor | ! \ J ?zam ! <\ F E 2500
£ 2000, 4 ’ ’ 3 zo00] \ | % zo08
a0 b ! ‘ B 500 . 8 5o
1eco} \ | ‘ }’\ I l 1000 \ ! J 1000|
sook ‘ 500 500
R [ ] |
> uT B o o8 1 a 07 a1 [ ae 1 ] 0z [ o5 ba 1
Time tsee) Tie yzact Time [sech
(b N=10

T 5 28 HS N U2 ] 20 s

- 137 -



