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An Efficient VPI/VCI Allocation Algorithm for ABR
Multipoint-to-point Connection in ATM Networks
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ABSTRACT

In this paper, we propose an efficient VP extension algorithm 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 follows 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. The result shows

that the proposed method can provide fair bandwidth allocation among the sources in multipoint-to-point

connection.
Hele] e wA] ZQ E(merging point)ollx] A
I M2 A3 Qlel2]=)(interleaving) Hrt}k. ATMolx 2]
o] dole] ArE ATM A¢ A: 5AALSS
HZ ATM ¥HelxE ABR o o A ol g3l FE Amladrt v AALS A
(multipoint-to-point) $A1& ATM Zojla] =]s}7) AL FE3] SR APt 7] il o &
A ke F8 B P 3R AT Folvh 225ee] Aol el e A AALS F3A]
ksl @A) ATM ¥53& ABR A o A £ IS Ao ofn Aol &3 AR & ¢l

(point-to-point) 23 ABR A o okl Al gk oleidt A Qe EAAES dEs] 9
(point-to-multipoint) FZATE AL gy =& 3 chee] A wisto] AlkEAe Y. gl

o[t} ABR thy of A dZelA AHE e & HoZe VC A 71t VP #A Zge] Sl

szxe sl BHAZ gele, o] W 74 a2z VC WA s o o H ae 7 szl

* Qleirsha AP e 2y
=EW5:99130-0413, A4Uxk1999d 49 13¢]

1661



F2EA 53] =57) '999 Vol.24 No.9B

O

FU VPIVCI gk ddzbe) ulebd o] 734 o
2 ZolEoA] A &g AAES saetH A Q
lglyl A7} 2Age). AAL 5% EOM(End Of
Message) A& AMg3te] A delS A7 9]z +
& 4 9l7] wliell, VC #A JgelMe A Qg
S wxjaly] 98 AALS A~2HE]e] A 7
72l 2 SHsla 2AEY Ik wepA o] r|y
9l A mA TalEole 7zt el iE v}
Fesh, A I 2A1Fo] 27t

A 7PEe P8 A I Ad BAE 5
VP wg JPEe 2t asd] $UT VPI ghe U9

AT VCIE M2 e e 9t o] o
VPl oFd of 3 92& Aolsln A Ztol] AHE-
s, VCI= ohy of A 349 7+ 22 e A}
29 2xEe 7 2nE VO gos TEE
5 gl i WA EllEGAe] A qle]Hle
ol BAE WAslA] @

ABR t}d ol A AL v ME o A
A EFd3 EFAE dlolelE Adslr] ol
a2} Bz Apele] szd] WE gAje] Al
ok VC w4 7o) A% 7 4kl e VCIE
dslr) wiitel| 4k mjejule)E o]4sh= ERICA
e EF Alo] daE|Eel YA (fairness) FAE
FEAIZIcE bl VP WA sPEE 7 4ol o}
£ VCIE gg3tezx ¥ FAE dEdS +
ek e 7129 VP v sYe wble
712} VPYVCI Hjo]E-g 27]Mc}.

B F=TollMe o]’ 2AIES )2stuAl VPI
FYeo| MSB BEE o|43}e] T4 HIE A AA
£ o A A G929 v o] o A dFE s
A gejgtozmy ol VPIYVCI HojE-8 AMES=
VP A 714e ARk webd £ ERelA A
Qg VP &3 7|2 VC =] Zlde] F5 Al
g FAAE SFske, FA 718 VP #A
71¥e] tlee] VPIVCI Hlo]B-& 83k $AIA
5 A 9tk

B =70 AL o Aok O Aol 7189
oA dwe]Eg wAsky, I Ao A2 VP
F due|Eg Ak, IV Al Adkd %
24 slolld AjM 7] A ¥, vV A
oA A2g Wil

I. oy gras

3 13 28 2= Ren 3 Sin®] VC HA 4w

1662

& vehich a3 12 A sie] A e
P2 2A%3¢ veplich w4 2aEe o o
A 429 7wl tald S92 A v &

Aghe, 7 axmiEe] A2 7 DHE 7 W
of AREc} Azl FRCE EOM Ae] o]gXct
Zh W] AL R G R 2AEE] s
H7lo] W42 ST Foll ke sAzle] A4k
oleid oz ZANelE AR Bz A Q
Hele] S 2he) A sHEio] AE)

Ve A slge A% SAAzrEe B
BRM(backward rtesource management) Al 72
VPIIVCI & Z7) wiiel] wA EQes 2nF
Fea 4 girk webd BaAzyes] 2E BRM
Al B3 A7) gl T o o) A dEd =
€ 228 Fop "ok olRie o Edge M
7|, A2oli= 2AH(erroneous information)7} $-
HiEA "ok 2¥ 2% oyt +AEE sk
A WA 2E daelEFs vepdch EXA 2N
Bl BRM Alo] AlEW 2x &x FAO Fagh
ARE FF3le] Ao wgel] AA3tn o] BRM
Ae #Hrgkcl AA2FE] FRM(forward resource
management) o] EAshd A9 W] 7=
4uF olgalel Ax 4EE ZAR F AZE
BRM A Aste] Aol AGgic) o2 AA
©=¥e] 7} Aol ths] FRM Azt BRM Ale) vl
5 12 24 = 9k

a3 1elA R DS AL o) T A
Bg WAA7 T, AR @y 2AEES 4w A
e ST 718 A A o] 7L WA
Q1B B vRelE 27sE, 7l 29 vy
Holl w2 By Ad o EHe] w2aET} F}
e maghi

Queue of source 1

VPINCT
7
Source ] =—fp
7

BppaRs poseq-oed

Queue of source 2
VPEVET

7
7
é EoMCell | | Datacell
%

=l 1. A7 B wsiEst i 99l A8



EHATM FelA2] ABR ohd o A d2& 91 A VPYVC 89 dae=E

From one source

l:] H —» To destination

- Get stored information

Update local information
- Generate BRM cell "

v

Discarded

B orve | BRMcdl |:| Data cell -

a8 2. WA TAE SEE

B A &5 24 A VC A 7S anF
TEE 4 U] dEd 2 # gdeplelE o4
& 4 il alg}x} 7)&e] EPRCA (Enhanced
Proportional Rate Control Algorithm) ¥+ ERICA
(Explicit Rate Indication for Congestion Avoid-
ance) 9} L A~ FRIEE oldle A &
= 24 g adz A% 5 rk

VP WA s T o g Qde) z el
VCIZ} A2 o2y o A qleje] olfa
TAE doFA] ¢edt FAAE VO gez &
&8 AR 5 UL i 2ol BRM AL Af
ek A FJELE BAA25E] 5418 BRM A
9] VCI 3o #i9 &A% Falsle] o] BRM A
& o] AR W] VC WA ZPEo A
FRM A3} BRM Ale] vl 12 #=87] g
5HE dae]Fo] de gk =3 VO goE &
2% FEY 5 Q) @R £ B Sfeele
o]43l= 7]&¢] ERICAS} 7 &= 24 7]y
JHE o8 5 Uk

o ajt

. M22 VP| &a d12E

B =FoAe ATM #3rld] d49: A28
VPI 34 dae)Eg ARl o] dwElEe
VPYVCI ele}5-& ¥asle] 22t ofd o] 4 42
A A A QR et = 7% 12 HE
VPI 37+& 5 719 11 ¥|E VPI Fkes Y
3, 7 ke A o A 9749 o o " o)
ggiick 23 32 Alkd dwe]Ee VPV H|
ol% ¥& % ¥t e malh HolEL oy
g A2 dd A d A 97 g9z T3}
o, ¥ ogodo] FELS VPl "xe] HA| H|E

(MSB, Most Significant Bitf)E& ©]-83}. MSB #)
E7b1 o, A o 3 d92¢ Jehlz, 0 o4 o
Ao A J4& ehic

VPYVCI g} e gloiA A of 3 92L& &%
& PAe Wi ey obd o 4 9EY A%
EFH vk 3§21 Ak & VP 3HE 16 ¥|E
2 Akl VCI Frof ARlsle, VCI g 12
HES 73&3le] VPI Hoof ASlRic)l webd A
R daEFe] As o o A A2 A dle
VCI F=rh AMgsm, A o A A9 Aoz
VPI "7} ARg=c)l VPI Ze2] MSB H|EE 4
A TR AMSEP] digd o o o A A
$ VCI gt g+ 11 vlE vte] 7pssla, vhilziA]
olfrz A o A H4F9 75 VPI 11 H|E =)
Vsl

/—%
usnl«— VRItd
—>|<—
]
@ (b)
33 3. VPIVCI £% 9 I wf ( VPYVCI HolE

() ATM 2 34

olAtollM <IFgt WAle 2 VPYVCI e st
=744 9 A 47247 Oy A A 9729 FA
F2F (VP gk 0 - 2047 28]z VCI Zk 2048 -
4095) o} EAfElH, o] k] VPYVCI & A
o A QA el ojake® B =FolA Algk
3 VPYVCI ¥ 91As daa|Ey 3oz A
3 o2} P

/* During connection setup */

If ( connection_type == non-multipoint-to-point){
VPI_field = VPI_value; /* 11 bits */
VCI_field = VCI_value; /* 16 bits */
MSB_of_VPI_field = 1; I*

non-multipoint-to-point connections */
]

If ( connection_type == multipoint-to-point){
VPI_field = VCI_value; /* 11 bits */
VCI_field = VPI_value; /* 16 bits */
MSB_of_VPI_field = 0; /*
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multipoint-to-point connections */

}
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