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ABSTRACT

To keep simplicity that needs for GFR service and improve faimmess of FIFO based buffer management
algorithm, we propose a new LBO threshold decision mechanism. Proposed mechanism uses dynamic threshold
that are adjusted according to the sum of active VC’s weight. We reformed DT-DFBA(Differential Threshold
-Differential Fair Buffer Allocation) algorithm using proposed LBO threshold decision mechanism with existing
DFBA algorithm.
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g BAR AHaE 9] Fehe E3EARE R
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Xi = Number of cells of VCi in the buffer
X = Total buffer occupancy at any given time
X = ZXi
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Xmax = Buffer capacity

HBO = High buffer occupancy threshold

1LBO = Standard low buffer occupancy threshold

LBOi = Low buffer occupancy threshold of VCi

MCRi = MCR of VGi

Wi = Weight of VGi (Wi = MCRi / ZMCRi

W= LWi

N = Number of active connection

Zi = Parameter (0 <= Zi <= 1)

2h7ye] VCiol dih LBOiS) AR of2] 74w

o] olg 4 Yok rldeze 7 vese)
MCR 7HgA|oll 7]ubstofof Jhet. Al darz|Eell
A= LBOI9] 244 (A D3} zEe] st
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w N
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el 2 F 9% 24E 7F VOO MCR 7EER]¢l
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staticsh b Azl 4o vt wlge wel
dynamicgt 543-& JepiA ok

23 Lol Agkgt DT-DFBA 412]%¢] operating
regiong A5G} A9k dwelES] LBOi 4A
WhAlel] me}l 712 DFBA duel&elxe it 24
Ho]gixl LBO glo] E-oz wahA =Hw 7 vo
2 zpdsldc} 7€ DFBA «dae]&e] operating
region O, @ ¥ @e] d3FE A =™ operating
region @ 7|&5} FdsiA "ok LBO gre] 7}
5 A7) daelge] 24 region(@ % @)
a2 sl AFEE] FoiE FEol FolAAl
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LBO,= dynamic LBO LBO H

% 1. DT-DFBA %22]%2] operating region

a3 Hol AFEgo] e #HEo] oA
Elck

7} VCHE Apdslsle] LBOE A=A A
FEEY Fas Hasleid 3L A
% 3J+&= DT-DFBA 178]%9] pseudo coded 13
2. ~ 5.0 Jehlgich 291x 273 FAeE &
st 7ol gles 7HAEle] LBO 3t ARSst
o} Zgde] A WA Mo] mAA Y ofn] A
ZAYe] pA] Ae] malsl= Adae]Felre A
24 d49] dAe] 2HA4E dvlr} LBOI ghg thA]
AR} FIFO wW#je] A8 dequeueing 3 wjol]
£ Aol 5 AL Akl a9 Ve BiA]
at Aol A9olli= LBOi 3he ohA] Akl

* [Initialization:
X = 0
N = 0;
W = 0;
For each VC i:
X = 0;
W, = MCR;
LBO; = LBO;

32| 2. DT-DFBA ¢7e|39] 27]3)

* When a cell of VC i arrives:
if the cell is the first cell of a frame
if (X<LBO;) or (CLP=0 and Q<HBO
and X;i<X*W/W)
accept the cell into the FIFO queue
X++; Xi++; dropi=false;
l:f (X1=1)
N++; W=W+W,;
LBO; = LBO+(LBO-

else

W LBO)




=% /GFR Au]A S $]3 DT-DFBA w5 3le] w7vZE

if (CLP=0)&(Q<HBO)&(X;>X*W/W)
if P{drop}<

X —XxW, |W

Z( e R oy
discard the cell; drop=true;

else
accept the cell into the single
FIFO queue
X++; Xi++; dropi=true;
if (Xi=1)
N++; W=W+W;
LBO;= LBO+(LBO-

else
discard the cell; dropi=true;

endif

o=

-1

a3 3. =#H g9 A A A x24) pseudo code

* When a cell of VC i arrives:
if the cell is the subsequent cell of a frame
arrives
if (dropi=true)
discard the cell;
else
if (X< Xuax)
accept the cell into the FIFO queue
X++; Xi++;
if (Xi=1)
N++; W=W+W;

LBO,= LBO+(LB —VVVT,—QQ)

else
discard the cell; dropi=true;
endif

a3 4, =AY 4% A =34 pseudo code

* When a cell with VC; transmitted from  the

FIFO queue

Xeri Xisi

if (Xi=0)

N--,' W=W-W,','

LBO-=LBO+(LBO- ﬂ—i”)
; WTTN

18l 6. FIFO ¥#uje] A dequeueA| pseudo code
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Simulator'”'& ¢])-&3}¢it}. NIST(National Institute
of Standards and Technology) ATM A]&&o]E&
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X-Windows Al2glE AHERic) Exgg Afsie
odz] 7lx] 84Es B-TE, Switch ¥ ATM
Application® 2 LA E|e] 9]t} NIST A|EHo]e]d]
< 71 w="e] #WAHYER] EPD(Early Pa-
cket Discard), FBA(Fair Buffer Allocation),
RED(Random  Early Detection) 2  FQ(Fair
Queueing) dxe]Ze] F3=e] 4lct. DFBA,
D-EPD, WFBA % v ¢z2]&e Moa 14
g g 7keg ok okga] ojzirlx] GFR
ARlA B 2EQ A 874 B8, QoS YA
H~= ®EF, MCR "é"“ A3 Qo2 ZES

= Plalg 271 8¢ o) sisich

1.2 AEzold 2 o EeiE mi2jo|g

A7k S8 AR 2] Ydle ad 65t
7Zro] witfxd(Peer-to-Peer) FEE FY3kgich o

T4 ol 7N TCP 242 FAE. EdY &
Aell sl o5t 2 TS slged AlEd
oldelld AHd EdY seluiele] e £ 1.
el gt

195 Mbps

112 8. Peer-to-Peer Network Simulation Model
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E 1. EdY gelole]

Type Non-Blocking
ATM yp Output buffer
Switch
Delay to process 4 psec
a cell
Windows size 64000 bytes
Timer granularity 1000 usec
i t
Max1rnurf1 segmen 9180 bytes
size
TCP
Mean.pack'et 20 psec
processing time
Pac‘:ket pro.ce'ssing 10 psec
time variation
Version Reno
Link Speed 155 Mbps

- EEE s TR Saw SRS
EA2] Tk ARk gk

- BAA) F AloES] $413 FAl ACKE
gl & TCP delay ack timer+= AAJSHA] ¢4}

- BE TCP &g FAld 28ty 713
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Blsict.
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g o] EAfshs T 2n9lE P
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2. dsHt 7I1E

2.1 X2l

23 visige) 725 A8 TCP over GFRY)
Aeg ] Hsid= 4 EXA] TCP ol
ofx Z}zte] 7o) @A == A ]-E(throughput)
< ZEisledof gtk Aegoldt BAR|e] S4oR
Al F npelE 45 APl 28% AR v
T #oE AT 4 9frk AL uvlo|Eddle A
%+ 2 &A% A2 AR

Hagold =24 Jbsdt FHdiA=EEE C R
bitsfsec®] f=ko 2 JEYaE AEFS AANSH=
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me} wWslA EHe MSS7} Si2mjelEQl Y-
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=
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2 w2 Aelge AT SOl |92 7
VCol| disi4] &3 MCRe vl&ol Aeled &
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i
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MCR 5] itk MCR 7]qke] 334 7% GFR
S-&elut o]-8o] 7hsdte di-E2] UBR Ezigd
tsi4}= equal allocationo] ARRElt) B =F-ofl4]
= MCR plus weighted fair share'”3 354 =
=2 etk
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R 294 At el 7)E daelEe] A
& vlEEledch 71§ LBO gl AIgle] 2F
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7 wlwsle] FAEGck ZE LBO AAgtelA
DFBA «we|ZHct DT-DFBA &1E|Zoe] o)Ak
2ol 2SS 2oiF Qjrt. DFBA ¢ag]&L
LBO AdAgke] FoPdE oAl gl 2A4TE
¥9or DT-DFBA
FE oA S 2P S ReFn
sich el ol2idt AFET A AR RETE]
AL VepdR] ¢okow Algl daelEe] 3¢
DFBA ¢38]% ®r} 2Ago] zhkzoz 14 7}
AeE FxEch

¥ 2. DT-DFBA ¢78&9 A]$(IMCRi=g)2d]|¥2]
50%)

DFBA DT-DFBA
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2691 | 5562 | 31.60 | 057 | 54.80 | 0.99
17.94 | 37.08 | 27.57 | 074 | 31.16 | 0.84
1000 | 11.66 | 24.10 | 26.60 | 1.10 | 2329 | 097
718 | 1483 | 2544 | 172 | 1503 | 101
359 | 742 | 2292 | 3.09 | 929 | 125
2691 | 5562 | 33.62 | 060 | 45.18 | 081
17.94 | 37.08 | 2900 | 0.78 | 32.04 | 0.86
500 | 11.66 | 24.10 | 2655 | 1.10 | 2624 | 1.09
718 | 1483 | 2387 | 161 | 1832 | 124
359 | 742 | 1939 | 261 | 1094 | 148
2691 | 5562 | 3592 | 0.65 | 39.98 | 0.72
17.94 | 37.08 | 3099 | 084 | 3227 | 0387
150 | 11.66 | 24.10 | 2671 | 1.11 | 25.80 | 1.07
7.8 | 14.83 | 21.50 | 145 | 19.40 | 131
359 | 742 | 1513 | 204 | 1205 | 162
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LBO threshold(cell}
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Efficiency
1000 | 0.9597 | 09870 | 0.9648 | 0.9608
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150 | 0.9446 | 0.9857 | 0.9369 | 0.9315
Fairness Index
1000 | 0.7194 | 0.8361 | 0.7151 | 0.9827
LBO | 500 | 0.7658 | 0.8633 | 0.7758 | 0.9527
150 | 0.8633 | 0.8723 | 0.8589 | 0.9239

3.2 2FUHA(MCR) 2| go| 2aidel 80%¢l 2%
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a2 16. FHA AHIMCRi=HZNG2| 80%)

A TCP FFAle] WAUZe] Sl 713 A
22 BAME

% 16.0= 394 AE Jehlisich vz &
TEZ5e ISMCRiz}l dadde] 50%Q 7%l
vl AR FHA AskE Helwm glovt ARt
3 DT-DFBA dwe|5-e ofz7ke] Asiubg viehl
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vl d3e]Ze) wisld] Adides 953 334

¥ 5. &g ¥ 394 ASIMCRi=RZHH 2] 80%)

. DT
Algorithm DEPD | WFBA | DFBA _DFBA

Efficiency
. 1000 0.96 0.98 0.97 0.97
LBO 500 0.95 0.98 0.94 0.95
"[ 150 | 093 | 097 | 094 | 093
Faimess Index
1000 0.42 0.45 043 0.89
LBO 500 0.57 0.46 0.56 0.88
150 077 | 047 | o071 0.87
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