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Abstract

The
networks is currently one of the most important

issue of supporting TCP traffic over ATM

issues in the field of data networks. One important
part of this issue is congestion control. In general,
congestion control uses method such as packet drop
to relieve network resource when the network is
congested so as to maintain high throughput and low
delay. In addition, congestion control is required to
ensure fair sharing of resources among all users
during congestion.

In this paper we propose a new congestion control
method WRED & per-VC
mechanism. This packet discard scheme is proposed

using accounting
with the goal to provide both good performance in

terms of throughput and faimess in terms of

bandwidth exploitation of the output link among all
virtual circuits.
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MARoZ ATMeo| &l AMGHT it oz st
Aul2 FoA "A TCP(Transmission Control Protoc
ohe HOHE A$sr] H¢ dET2EFZI VMY B
o] A1gx3 k. TCP EHYo] ATM(Asynchronous
Transfer Mode)® 9elA F32817] s ATM %2 ]
AAZHE M2 UBR(Unspecified Bit Rate)A v &2
ol g&tA =Hoh[1l[2] 8y 7IEY TCP E# o]
ATMZe A AF=HE vldAIZE Auj2¢ UBRY A
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control & Al&3t3 qa2, ATMBA A&+ UBRA
Has FJulst A0 HyFEoe] glo] &0l 24
g Ag wzdax Ao #Hrld 9siA  congestion
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A AL A ¢4 &9 wal HskE Wl
t}. & WRED+= IP precedencedl £9)] 98 F+EH= E
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@'”ﬂ Ed9g g2 e $4 #9940 w2k AR H7]
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2. per-VC accounting

per-VC accounting W7l EL[8] g9 H oz TCP E
BB FAPL I & & Wit v B
o 7t} vezRH £ A £AE Asd Ao
VC7b 84 Ag3tn e wwe %o HRE sHAD
Z2re) Vel WA A4S et ¥ & ok wep
ot} stute] Aolaty EAF|A M VCIE actived
AuU9-e veldg. |4 Zze] VCrb Agsn Qe
He Fo g AR g e PYez AUFHY
k=3
the buffer occupancy : X
the number of active VCs : Na
Fair allocation = X/Na
W del e VCol &3 Ao £xy wE A
VC7} 8l o) dot} B %& overload AlAEAE ¥
HEoh
Load Ratio of VCi =(Number of Cells from VCi)/(Fair
allocation)

=Yi * Na / X
where Yi : Number of Cells from VCi
ek of 7] A4 Load Ratio of VCi®l ol
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REDZ 22]&& ATM 29 xlo] 2 E357) A8 dgo
2E C-RED(Cell based RED)®} P-RED(Packet based
RED)el Qlth. MEex 71&8 uie} go] TCP EfY
o] ATM-UBRMH|AE o] 48 7% she] 4 #7]e|
o B4 ARy Fuze Adz e 3HE
ZHstA Bk oY dHE HAsr g8 B =&
Me 71Ex o2 EPD9 REDATH e P-REDE
AR THIO] T TAHAPL AFEr) HE FEHY

AR #W71E A AEAE  cooperatived  AHEAHe}
uncooperatived A&z 2 FREorgt i} ol ¢ A
oA A3 per-VC accounting UIFFIF] <)

Load Ratio of VC¢] gol 1& z#sld ALL& = VCo
3 AH8AE uncooperative AMEALZ, 19 9HE Alg-3}
I Q¥ VCo AF3t= AMEAHE cooperatived A&}
2 FA3%ch oo wil uncooperatived Abg-zto] Th
3o Hop W& RED #H4 dAHE HAsn
cooperativedt A&zlo] tEidE B & Hix A
e AATo2M, uncooperativedt AL&A7L 2ok w

g #HH AVggd  HIEHEE  fEFoEH
cooperativedt Ab8-ate] HA& BAsE A0 TAZE
Auiete ALY HAS HY], g FAHAE 2EY

= AA "ok
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B =FdAME TCP Egi¥ 9] ATM-UBR Ayl 4o
Mo HEs B4E st 29 1. 3 2] 4719 source
AA kel ATM 2$XE AR 39 destinationo
2 HolE7t AFHe @y vnyg 7vddd FelA
Al g oldE Fassc

Nz & 848 ArERHcooperative & uncooperative)
9] AF BEE $8 cooperative sourcer TCPY
adaptive window flow controld] w2} #A&EHu
congestion®] ¥ oz FHRo HZHAUL AS AHA$
& sty Hg dE$9 AVE 64KBE SEUL
Uncooperative sourcet= 2] Atelo] 4#glol d&4 0
Z & A4 olF A flow control 33X &
o}, ouf Ztzhe] :=31e] propagation delayE 0.5 ms
2} link® &% 155Mbps2 8t ch.
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2¥1. Network model

REDe] i stztvlels & 1.3 ok
Wqg | Maxy | maxe | mins
cooperative 3500 | 1000
0.002 | 0.02
source cells | cells
ti 3500 | 400
uncooperative 0002 | 002
source cells | cells
¥ 1. RED parameter (Buffer size : 4000 cells)
2. AEdela At

E’l:} w7 ]71“""%1-—] *‘\i q‘c B}l A &Apel ot
s BAME Y8 3709 cooperative source® 1702l un

cooperative source® AAINFT. B 2.& AdP 4 o
e AHE & ZA-$(WRED)S 71&2 ¢xEF(no
WRED)E AH&8 Zg-o disiy A2 o2 eiqle] A
£22] normalized goodput& H|u g ZAzolt) AA A
g&o sloiA F B4 EF7F 84 7242 jlo] T2
45g BAFa rh

acket size 1024 4098 8192
Goodput WRED ho WRED WRED ho WRED WRED ho WRED
Cooperative | 0.723310,687410,7903|0.5811]0,7131 05803 :
Uncooperative] 0.2658 | 0,3812 | 0.1964 | 0.3235 | 0.2747 | 0.2635 :
Total 0,989110,9686 ]| 40,9867 | 09046 | 0.9878]0,8438 :
E 2. Goodput
a3y ag 2. odAs ol TAHA WHelAM VE &

2829 B¢ cooperative AFEAS] Hi goodput-

ideal valueQl 25%¢] H¥ E A= 17%HEE vElAT
o] uncooperative AFEXIY] FAAQ #HI AELoR

AT Aoz w4 o]&9 FAY ZA ol oy
E3) #A9 @7t & ZF ¢l uncooperative AHEAL
7t 2AA L Eel o8 A goodputttAE #A

3 Zastt A& nlEn,

-223-



20008 ABMETFTTIREE KESHELEHAE

mOCE H23% F28 2000/11

ACH
packet size

13 2. Goodput without WRED

ghe AtE HA # SEs AMES Fee 29 38
oA ¢} o] cooperative AHE2MS] H T goodput A<l
ideal value?l 25%o°l TAEHAl JEtUE 2E B 5 3l
218t uncooperative AR&2tE W3 A7V} AdFE
goodpute] A ymA Jdelves A& B # At ol
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4096
packet size
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