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ABSTRACT

In this paper a simulation has been performed to compare and evaluate the performance between the
EPRCA(Enhanced Proportional Rate Control Algorithm) and EMRCA(Explicit Max_min Rate Control
Algorithm) switches. The variation of the ACR at the source end system, the queue length, the utilization rate
of the link bandwidth and the share fairness at the transient and steady states are used as the evaluation
criteria for the simulation.

The EMRCA switch is more stable than the EPRCA switch and reduces its buffer size. Also, it achieves a
higher utilization rate of the link bandwidth than the EPRCA switch. The hardware complexity of the
EMRCA switch is significantly lower than the EPRCA and other rate-based switches. Since it eliminates the
necessity of the floating-point operation for calculation of the MACR(Mean Allowed Cell Rate) at the switch.
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TENIE Unit Length Function
PCR cells/sec 16 bit | X BESC
MCR cellsfsec 16 bit | 20 Q5 BAE FHA S A
ICR cellsfsec 16 bit | Idle § AAQ] MAST
RIF cellsjsec 16 bit | SAIRI0| MEAC D)8
Nrm cells 16 bit | RM & A0I9 LIOE] & #=
Mm cells B bit | BiS RM 4210 AAL= XA MOE 4 +
RDF none 16 bit | FAPI0| FMEAT 24
B ACR cells/sec HERI oIS MEs
CRM none oIS RM 4> Hist
ADTF sec il RM A0| FE2IARIN
Trm msec 8 bit | HIS RM 40| AT
FRTT 10 msec S M0 K010} FER|H) &
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<H 3> RM 49| &4
<Table 3> Type of RM Cell

Initial Value
FIELD OCTET | BIT(s) DESCRIPTION if source-generated ig switcl;—generated or
estination-generated
RM-VEC : VCI=6 =110
Header | 15 | al ATM Header v nﬂyg
D 6 all Protocol  Identifier 1
DIR 7 8 Direction 0 1
BN 7 7 BECN Cell 0 1
Cl 7 6 Congestion Indication 0 either Cl=1 or NI=2
NI 7 5 No Increase 0orl or both
RA 7 4 Request/Acknowledge 0 or set in accordance with 1.371-draft
Reserved 7 31 Reserved 0
ER 89 all Explicit Cell Rate a rate not greater than PCR parameter any rate value
CCR 10-11 all Current Cell Rate ACR Parameter 0
MCR 12-13 all Minimum Cell Rate MCR Parameter 0
QL 14-17 all Queue Length 0 or set in accordance with 1.371-draft
SN | 1821 | al Seauence 0 ot set in accordance with 1.371-draf
Reserved 22-51 all Rserved 6A(hex) for each octet
Reserved 52 8-3 Rserved 0
CRC-10 = =l CRC-10
53 all
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{Fig. 10] Simulation model

<H 4> NSHOIM0l AKSE! ABR TII2HI(E
<Table 4> ABR parameters using simulation

III0IE it TE0IE #
PCR 155Mbps DPF %
MCR 1.55Mbps IPF 3
ICR 7.75Mbps Nrm R
ADR 1.55Mbps QT 300
PDR 0.155Mbps DQT 600
AR 1.55Mbps Ngl 30

MX_MN_DIFF | 15.5Mbps RQL 2




558 WERATE|ELEHEEBE H Uk "2001 4, Vol 2., No. 4, April

4.2 2% 24 oJg. AgHcld 2% ARY ®s Eol
LAN/WAN #7304 Hls:3h} EPRCA 2914 W&

$A49e A4S NANEY 240msectAE 221z AR APde 7] B e 29X27F A o
A28 AL SuE P YIE 155MbpsE A FE EF AHSShe 840msec o] Foll= ACRY WS
B A4831e] AFLElT 240mseco)r] 840msecriAl Ol ASHAIRE EMRCA 2913 4] Bl 2714

2235 A2d7h A4S AR Hol LE 225} E*l;ﬂglj%] ;mslfw; 3}12»; f?ﬂﬂiﬂ;
AELO FTLOFO OF - i) N AL B F . < > 4 AX B
e e o oo aoey s FMECA 29 0] ERCA 294 9420 3
Sew ew o0 TS RN S cee agee)d ACRY AEE0) A1 A
= AZO Fopul c° =o -
47}F—f %‘ﬂ EH_I_IE ?:L}Ot:}ﬂ %q’ O]UEH%‘-OI -?—-’F?E}Q%}—T—%lt}
—_ o = .

42.1 ACRY] W3} <ff 5> ACRQ| BIS(LAN/WAN)
<Table 5> The variation of ACR(LAN/WAN)

3 = 71
[2¥ 1113} [Z2812)= LAN 87dA, (28 1319 EPRCA AQ|X| | EMRCA ALK
[2¥M]= WAN 873004 ACR] #gtE AlE# oA T4 Fa b Y
@ Asjolch ACRS] WSS g RMAS| CLMIE | AN el P ISIM:S’
ool wek 7} sebolelsh e Sebiee] s 20 = Mops L
2= ACRY WS} A3 URE AE FAS | way [ oo CoB | SMs | Thbp
£ o) ABR Al 2449 el ZFAo} & B DSB | ISMbps | l46Mbps
"‘8\4 1690
g 140 Y
5 120 -
100
80
60
40
20
° 0-_1(;)_ ;:0_. 300 400 500 600 700 800 900 1000
. TimefnseQ
[22) 11] EPRCA ASIRILAN)
[Fig. 11] EPRCA switch(LAN)
?'\"':'UM‘N
° o 100 200 300 400 500 600 700 8200 900 1000
Timegnsed

[32! 12] EMRCA AS{X|(LAN)
[Fig. 12] EMRCA switch(LAN)



ATMBAA B3 A0S AT 2907 5l vla Y 559

SOURCE 1
SOURCE 2

000

[J& 13] EPRCA AQIXI(WAN)
[Fig. 13] EPRCA switch(WAN)

ACR(Mbps)

500 600 700 800 900 1000
Time(msec)

[J2! 14] EMRCA A2{X|(WAN)
[Fig. 14] EMRCA switch(WAN)

422 292 § Aol Mg

(2% 15] ~ [2¥ 18] LAN/WAN $H7olA]
2913} 29229] FAo] Wzt tigk Al o]
A Axoltt. AlEHeld AF B¢ AL
A2l 42227} A ALS AFsleg 2] 1
T el Aud FF S FEsht 22339
A247} A4E AR 240msec o) 3ol ol 3
=% EfFe] fsHmE 29A2e AF4F I
FHE B3 Fok LAN #7304 EPRCA 9]
A AN A 293 ol do] el
2 e e e 7 St #dE +
o}t EMRCA A9A1e Y AeoHE o of
e Ago] Bole AL B + Utk EMRCA 29
Ao A= EYo]l FAHE F Lole AU
HEER Ao AEFEC] YARA s A= F
oA dEHE AEES AofshdA HAEE
AR QT olglz yobd F5F A& FALNA

deE Y7iA HF 7 Aolg FAstt £F &
A7t Hol o] FHFe M= A& B F 4
T} WAN 794 EPRCA 2939 A gzl
P20 M2 o FALo] t9Z&
240msecol] «7HFoZ Fo AGE o] 4oln
300msec o] HFPFeoM = AAHo AL FHe 4
gjol] A AdEdo]l Y & ASS ¢ 5 Slrk 2
1} EMRCA 2912]9] 7 w73t 7 Zole] &
b AT EYY FE7F 2AsE 9AA] DQT,
QT & & AFES V&3 FaAA
F Adolg dA FASL Ak <E 6> e
4 ZXE WAN  3E3loA EMRCA o]
EPRCA *autt we 79 7 oz Ao
E EF 4Ae dAT F e AL AAHoE
Ad Ex A 7hsAel sle d4E9 EdyS
Aol ng] AEES FAaAA EFE Aie 2

olcy.



560 BRATEEEKEBE FHEE 2001, 4, Vol. 2., No. 4, April

gﬂ 600
2 Queue 1
; o
o
& 400
300
200
o 100 200 300 400 500 600 700 800 900 1000
Time(msec)
[3& 15] EPRCA AYXI(LAN)
[Fig. 15] EPRCA switch(LAN)
E’ 600
; Queue 1
a 500 Queue 2
5 400
300
200
100 ;
0 £ 4
0 900 1000
Time(msec)
[DJ&! 16] EMRCA ASIXILAN)
[Fig. 16] EMRCA switch(LAN)
|
2 600 g
= Qs
O 400 E’ : .:
300 b H
200 wra H .
- -
100 " .=
Lot
o g
[ 900 1000
Time(msec)
[J2! 17] EPRCA AIXI(WAN)
[Fig. 171 EPRCA switch(WAN)
)
£ 600
N
g so0
H
O 400
300
200
100 £ .
° 900 1000

Time(msec)

[O& 18] EMRCA A{X|(WAN)
[Fig. 18] EMRCA switch(WAN)




<H 6> 22X 7 20/2) HSHLANWAN)

<Table 6> The variation of switch queue
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