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ABSTRACT

In this paper, we propose an efficient congestion control algorithin for ABR multipoint-to-point connection in
ATM networks. The VC merging or VP merging is used to implement ABR multipoint-to-point connection. We
use the VP merging technique. To solve the scarcity problem of VP resources, we propose an efficient VP
extension algorithm, Since the proposed scheme foliows the standard VPI/VCI format, it doesn’t require another

table according to the VP extension. We compare the proposed scheme with VC merging algorithm.
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/* During connection setup */

If ( connection_type == non-multipoint-to-point){
VPIL field = VPI_value; /* 11 bits */
VCI_field = VCI_value; /* 16 bits */
MSB_of_VPI_field = O,
/* non-multipoint-to-point connections */
)

If ( connection_type == multipoint-to-point){
VPI_field = VCI_value; /* 11 bits */
VCI_field = VPL_value; /* 16 bits ¥/
MSB_of_VPI_field = 1;
/* multipoint-to-point connections */

}

7129 VP w# <dwelEE VPE ¥aksb| 4
#4] VPI gh& 18 w]ER Akslm VCI 32 10
HER e o] A% 7jee) 12 H|E VPI
He zZke 2E7|e) dfe] #rlsdl] uEel 12
v]E VPI Z3} 18 ¥]= VPI 3h& g F 7i] =
olE-& adr|el FAlslef gt

Aorsl dame]FE 7|EL] VPIVC ol +2
2 A, 92 A3 A o o 9389
o0 3 Ae TEsle] VPYVC 3g ¥l 2
&7)o4lx VPI Hr$] MSB B|EE o]f43le] o
2 g FEsle] VPYVCL e 3% 4 ok
webs] VP 2o whE WHEe] VPIVCI Ho]Eo]
g ov, 7E9] WS aiR o}4¥ F
ek

m. 29| a8 4

Aol A" % mdE O 29 vehigich
shte] ABR v} of A 143 shie] VBR A
) A A4S meisigdch ABR o o A |9
A Me A~ (S0, §1, §2) 9} shie] EAA] (dS)
2 FAsch VBR A of A a2 shie] A
) o st 5Hx) @) 2 sk ABR
e A = 9T wAsleR vt

i, v T_“ﬂ'al W }5‘-1%

58

Azl V= 2+ 25ms 7Fd& 2H= on-off Ed
ez Ayt BE ga 45 150 MbpsE
e m, wEr] Swizh wdly| Swa 7] Bz
o W5 gajo] HAIEE sjgr) Tk XAl
3] 7] Azle 1kme)xm, AH4-¥l ABR wejrg]

& [51¢F 3k Bk A 4% A A BRM
A2} ER(Explicit Rate) Hx ghg =2 o]8s}7]
2]34] RIF(Rate Increase Factor) Z+2 12 33}
o,

Llnkll

] Limkz Tieke 3
Swl Sw3 Swad

OB 2. Y AHEE ¢ =l

AR 714 VP HA 7S ARSSka, WA
2 83 F8x EFA|(Target Link Utilization)
90%, 1A ZA F7}Fixed Measurement Interval)
Ims2 A#4%¥ ERICA F87|& Aol
Sonia YEFe] A5 el g A el A
o2 rlsiel A Zolmedel H7l el W
s aAEEe Agedm, A AT
FRICA 7] Aaseld 42 3l setolely
o4 AXg A=l 4% ERICA dv#lFd At
g3lsch ol ER ghe FHoi® o]8alr] S84
RIF(Rate Increase Facton)& 12 71dslgcl ABR
F=2}v)e] ICR (Initial Cell Rate) 3tz 8= ZHolE
ofes} o] WBAA M5 TSIk

ICR = 25 Mbps
Linkl = 50km, 2000km
Link2 = 500km
Link3 = 50km, 2000km

<ICR=25 Mbps, Link1=50km, Link3=2000km>

% 3& ABR $41819] Ad4w ACR #g v}
ehicy. 7 7| 25 ZE7]4% 25Mbpsol| 4] Fst
o 5L & = Utk 2™ 3 ()9 FdEel
Al AE! e Al $£4194] ACR Flel 0 24
oA Zxsie] < 50 Mbps 744 ARALE F7}
a1, thA] 082 Wizl T3] HaE s

www.dbpia.co.kr



=& /ABR ] o 4 94& A Al VP 3 Gz e

vlehdich, o]74e VBR E#¥o] #:3 (Link3)&
A43le Feon)ells ABR $Al4d] widgnio)
o}7oix|z] o3, VBR E&¥o] gl TRKoff)dl
AR ABR A8l did@wde] o] Fo13lE viehd
ok 2% 3 (b)ollA] Sonia 7|HY 7§ AARFe el
A A £41998] ACR Zte] 0 2ol Zal
HARM o7 Zypslx|et v~k v} Hujgle] chz
ot =¥ HAE Pen Bigesr wAAge]
#2xch E3F VBR Z377Hon)ol . Agke] bl
gdo] Wiwls] {2Fck

0 008 @1 015 02 025 03 035 04 045 05 0£5 DG

T (nwee)

{a)

ACHA: Sonia's

0 005 0.1 0I5 0.2 025 03 035 04 048 0% 055 06

RLLLR L

®

98| 3. ACR(Allowed Cell Rate); ICR = 25Mbps, Linkl
- 50km, Link2 - 2000km (2) A3i4 otwels
(b) Sonia’s <iElE

a9 4 2] Swde) i ZHolg vshith
4 @M Al 71U A Hdighe] 1500
Al Al Al WaEE Yehich oehd o
& 4 (b)elM Sonia 7[He] 74 Bl2mrhe} Hoig)
o] thaw EFAAelet. waly thyd ESHOE
AREERA) £ & 5 Slek

<ICR=25 Mbps, Link1=2000km, Link3=50km>

73 5% ABR $419¢] A4EE ACR &
ek F 2 BE Zo|AtdedA & AEe] B
=l 28 5@)olA] AlakEl 71Me 78 A
Al Al 21929 ACR 7+ VBR E#i#e] §lE T
Zhel] F2 50 Mbpsell ER@e & 4 it 22

7k o] FZtellx 100Mbps 7422 B3 w227}
{5 ¥ Sb)olx] Sonia 7[He} 7P A
Biell4] ACR gtol v EPHAew, HAe H
#1120 Mbps o]Adolek o] AY F 7oA mF
w7l ghge] HIwlE] #EEE A W2 19 21
Aol 7|0t ¥ 62 W] Swie F A
ol% ieldck 3§ 6(ellA Ak e A%
HAE Figre] Wl A Z {A=EAR
2% 6(b)ell*] Sonia 7152 -9 B ol

Queurs Longth: Proposed

AANNNNANANAT

" 005 01 0185 02 028 03 035 04 045 05 022 06

Thirw (brmec)
{2)

Queue Length: Sonla's

000
4000

b N n NN n

0 005 01 015 02 025 0.3 035 04 045 0.5 055 06

Tievwe (Hmec)

®)

gzl 4. 2F7] Sw3eg] F 4e]; ICR = 25Mbps, Linkl =
50km, Link2 = 2000km (a) #lgHP Yzl
(b)Sonia’s L¢E]&E

ACRs: Proposed

0 005 01 018 02 0325 03 035 04 045 0.5 0.85 0.6
Time (mmec)

0 008 0.1 4015 02 02F 03 0358 0.4 045 0.5 O.55 0.6

e (maecy

b

T2l 5. ACR(Allowed Cell Rate); ICR = 25Mbps, Linkl
= 2000km, Link2 = 50km (a) Aaksl yeS
(b) Sonia's ]S

59

www.dbpia.co.kr



PZ LA T3] 016 Vol.26 No.6T

Queue Length: Proposed

Quene Length (cels)

SEEEE

N 005 01 015 0.2 025 03 0385 04 045 05 055 06

Timw (rrmes)

(a)

Gueue Length: Sonia's

= adnannallans

0 00f 01 015 0.2 02% 03 032 04 04% 0.8 025 05

]

Time (macc)

®)

I8 6. u&kr) Swde) § Ze); ICR = 25Mbps, Linkl =
2000km, Link2 = 50km (a) Aokgl <oe]s
(0)Sonia’s ¢hilE]E

V. @2

£ EEdldz ABR thy of A 8L 93 &
WAl VP g3t daelg-g Adsisnt Al 7]
%2 VPI gre] MSB H|EE AMgslo] ofd of
A ddw 4 o A 448 TRtk 4 9 4 o
7] A4 7129 VPYVCI gk €9 wE w=r
2L o o A 7o) A VPIE 16 v &3}
3led VCI Prol 4taldly, VCIE 12 W]ER 71
slo] VPI grof ARRigel. wels] VPIE 12 ¥|E
oA 16 RIER sAgto 24 VP Q& 16 ) &
Asldet. Ak 7y 71Ee] VPYVCl rERE
Z7] widell VP gl ulE Hwe] VPYVCI ¥
daz 34 ke =3 A% "ol ve
M7 71ell waj4] VBR Edfel 23 4] 3t
M= vigl o A Ao &k of el gl
A YL 713 o 4 ok

ol 5%

=g

[11 The ATM Forum Technical Commitice,
“Traffic management specification version 4.0,”
af-tm-0056.000, April 1996.

[2] S. Fahmy et al, “Feedback consolidation

algorithms  for ABR  point-to-multipoint

60

connections in ATM networks,” Proceedings of
the IEEE INFOCOMS9S, vol.3, pp. 1004-1013,
29 March-2 April 1998.

[3] Y-Z Cho and M-Y Lee, “Efficient consolida-
tion algorithm for multicast ABR service in
ATM networks,” ELECTRONICS LETTERS,
Vol.33, No.14, pp. 1190-1192, July 1997.

[4] Wenge Ren, K.-Y, Siu, and Hiroshi Suzuki, On
the performance of congestion control algori-
thms for multicast ABR service in ATM,
Proceedings of the 2nd IEEE ATM Workshop,
San Francisco, August 1996.

[5] Dong Hunt, Open issues for ABR point-to-
multipoint connections, ATM Forum Contribu-
tion 95-1034, August 1995,

[6] L. Roberts, Rate based algorithm for point-to-
multipoint ABR service, ATM Forum Contri-
bution 94-0772RI, November 1994.

H A Z(Sang-Hun Chun) #1349

199003 24 : Qla} sl
At 2

199213 24 : KAIST A7)4=}
3 arae]

200003 24 : olslElw
Ak wlEe

20001 3 ~3A] : AGEt AxpFAlm AY7Fat

<A Bol> ATM E# Ale], Wejur]e], &1

2 QJEY]

www.dbpia.co.kr



