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A Fairness Improvement Algorithm using Dynamic Threshold
in ATM-GFR Service

Nam-Hee Kim'- Byun-Gon Kim'

ABSTRACT

The performance of various GFR implementations has been recently studied due to the interest to provide bandwidth guarantees with a
simpler implementation than ABR in ATM networks. One of the important factors is buffer management for guaranteeing QoS in GFR service.
An efficient buffer management algorithm is necessary to guarantee MCR for untagged cell in ATM switch. In this paper, we propose and
evaluate a buffer management scheme to provide the GFR service guarantees. The proposed scheme can control the cell discarding for faimess
in each VC, and compared with Double-EPD and DFBA. Our results show that the proposed buffer management with per-VC queuing achieves
significant enhancement on goodputs and fairness index than those of existing methods.

Y= : BIEIIH Y4 (Asynchronous Transter Mode), HHIE2|(Butfer Management), GFR(Guaranteed Frame Rate)

LM B Ao FHEN EAE ATM BN 2874

& 54

AR uvhEA 9 ojRe] we} thA] GFR.1¥ GFR2Z T£

deole E#fid-e $E ABRy}
& A Fdd
el ATM EHoI M= AL&2}
2& 233 d9%y FYPF 3 Y3t

& AlaATHIL. GFR AH|2E UBR AH]

ATMHE AHYAeA
A71SGES s, GFR29) 2
MES 12 H7ste] Zyge)

dtal Sl 2eE 2

+HEAE 2T &

dMe A 7= 71 FA MCRE B3E

¥t GFR19 4% 23 A9d ZHUde &8 AAA
49 CLP(Cell Loss Probility)
AEE
7 VCo tld] MCRE H. 43l ol A
Z VColl di9Eg F3A A &9st7] 98 ATM-GFR
Atk

ptor Layer) Z# o] tfslo] Hi Muxgs RAT
UEE 3 Au|zo|r), F GFR AMu]2 Aote] 744 & o
ez VO d@ HA gidZg A9 Ao UBR
Myl 2] gEd e fA87] slMolth. GFR MulAas 2
0 A7 2718 298x] Y 2 H09d 2P 93
A7 2EPS Q) £33 AL} o] A ;g

143 4 SAgsa AR e agy
tt 4 3 9340 BK21 W
SEHT 120039 29 39, AA9E 120039 59 99

Goyal, Jain, Fahmy o] A|¢H& FHoH1-2]

Al kA 71-& policing, buffer management, scheduling
ot} policing Awlde] AN HFE Ty oA
2% & ARE YPAA FE 7S BHEn 4L &
SA17171 998 GCRA(Generic Cell Rate Algorithm)e A}
vk HEge JEe 7k VO HHASE BEs)
71 98 ATk aEn 2AEY ELe ZHYgEe] o
wWE A0 2 thg hopl® A2AF Y3 AMgHTH

GFRelA &= 7 digZe] gig 334 e dIgggs



306 BEXe=2=2X C M10-CH XM3z(20036)
A Aol 3l7] g HHARE B3 A Hri9 & 2AE
ol F2% 84949 1 %‘-OMC s el 7IHL2 MCR
B 394 ole q983e H3 48 atoth
ATM 2$1x X GFR& %?“;6}7] A AtE weAH
gl 71gole AR FA} goodputES FAAIFIV] 4
&4 EPD(Early Packet Discarding), PPD(Partial Packet
Discarding)% #&-& {7l #H7|w2lo] At A3l et
PPDe A4 HAHY &2 o= Ak TYANHAEATIE
goodput-& A9 A=A FAdrhk ES HEg& F4A77
8kl EPD7F Alets]dth PPDol 3lojA szl 452
gAef el dojzte H7IHW HZlo £ HA Ao
#71€th, EPDE A9A He o] o4& A7 HeiA
FAR T AMEET, AAH Feo| Zolzt dAAE HoiA
W ot AYstE AES Fo Holrt dAA oz ¥
ofF w) 7= #H7|gch EPD9 4% PPD gt 334
wolA 4ty 4 7pddde] Ha g9EE BAS
ol F2 EPD W el AbgE oz e s gl
Guerin® Heinanant H# @& $13 F 714 &%
& Arsldnh v per-VC Queuing @ per-VC accoun—
tingel i @& syt FIFO #9334 per-VC policings At
£ 7ot per-VC #Y# FIFO #4 7 & <] &4
A MCRE& 2Ast7]= o9} EPD7F 2 VCof i@ MCR
& 2R Babe dde 2987 feiM R goyaldl 9
8l DFBA #%2lo] #<t=lich DFBA A& High thres-
hold, Low threshold 712 HAAE A183te] tagged(CLP
) HF2 GAAT LE dolAd #7138k, untagged(CLP
=¥ Aol disiME L3 H AtoldlMe S &
X AL #Hrista HE dolA™ EPDE ol&8A 7]
= Weltt. a2y DFBAE 894 goodput@oel M=
o] o= AR Fou FEY THAHL wHIA Rl
¥ ©Hol glrH4l
e 2 o EddAE Z&49 HAHAHE sto 4dg
AN 2N &7 234E UEANL F e wHAgY
71HE AstEch A" HH@dY PP E per-VC
accounting HHA 7oA TR goodputd] A5E =0l
71 918l CLP7F 190 taggedd Ao disiMe d#Ax9
VColl M 9| tagggedd e & Aojstar CLP BlE7} 0%)
untagged Aol didiM= A AAR G 2 VCoAlA e A9
FE Aojgozr FHA goodpute Y 4 UERE 3
Aot 2elz Aotd WA dugFe s o
#3te] Double-EPD$} DFBA ¢xel&ol da ¥
goodput& H I - FASIGE) B =89 FALS A B o
o] 2% H= GFR A¥l2~8 % va el g &
7o tig lEstd T, 3FAAE Xﬂ?l HE e g1
& 9

r-{m

A A ke 5 ARAGLE B4 % ARdAolAL

$¢ 498 $H%L, pAtoE B P

2. # AF

A I EFe] AFE Ashe WEE ojv
A AFo WE3td £4 TAEY YE$AVE £
FTEE 2 LAV wele] AR E I Q) 87

G A Zo] digtd ez 5
EZo] A9 FAd 9x$ a7E &
ol& "slow start” WA Fo7HAl st YA How Y
AHE-8-8 "ojrg]= “global synchronization”o] #4&}Al
goh olgd FAE Ay Ase dH a2 v
o AF Adg ¥4 F TN wzoM g #Aelslo]
Aol HAEy] Mol FEA2Z A3z weto] Pasd)
thooleld BHoR b o My Held FF A%
Aols st Waoz Aty AoZ Double EPD,
WFBA, DFBA %°] ¢th
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2.2 Weighted Fair Buffer Allocation(WFBA)
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He 4 7§37} HBOS dolM ™ EPDE A48t #H7] &
F AESE 5k

Aol Zy el 3 M7} ebd subsequent MY AF PS
(Packet state)7} 091 %ol 3 HA o] AYF F¢
olnZ Wol5d F QXS 5t PS7F 1Y Afole= A W
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Attributes Descriptions

X the length of current buffer

Xi the length of current buffer in VCi
LBO Low Buffer Occupancy
HBO High Buffer Occupancy

Wi the weight of VCi

w the sum of weight wi

TLi the threshold of VCi for tagged cell
THi the threshold of VCi for untagged cell
Qewro the number of CLP bit = 0 in queue
GicLro the number of CLP bit = 0 in VCi
Qcirr the number of CLP bit = 1 in queue
QicLp: the number of CLP bit = 1 in VCi

N Number of Active VC

if th is the 1l of k

if (PS[i]l=0and X >0 {
accept the cell ;

Xit++;
X++ 3}
else {
drop the cell ;
PS[il=1;

}

when a cell from VCi arrives to the switch
i Il is the fi 1 of

if (CLP bit of cell == 1) { /* the cell is tagged */
if (X < =LBO) and (Xi < = TLi) {
then accept the cell ;
Xit++, X++;
set PS[i]=0;} /* ensure the subsequent cell's accep-
tance */
else if (X < LBO) and (Xi > TLi) and (Qicer > Qerey/N)
then drop the cell ;
set PS[i] = 1;) /* ensure the subsequent cell's
drop */
else { drop the cell ;
pPslil=1;}
}

else (CLP bit of cell ==
if (X < LBO) {
then accept the cell ;
PS[i]=0; /% ensure the subsequent cell’s acceptance */
Xi++, X++ }
else if (LBO < X < HBO)
if (Qiciro < Qoo X Wi/ W) and (Xi < THi) {
accept the cell ;
Pslil =0
Xi++, X++ }
else {
drop the cell ;
PS[i] = 1;} /* ensure the subsequent cell’s
drop */
else /x X > HBO */
perform the EPD scheme

0) { /* the cell is untagged */
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