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A Traffic Conditioning Mechanism for Enhancing
the Fairness of TCP and UDP Flows

Sung-Keun Lee'

ABSTRACT

Differentiated services network (DiffServ) aims to provide the same service to a group of
connections that have similar Quality of Service requirements. One of the essential function to
realize DiffServ is the traffic conditioning mechanism. The paper proposes the enhanced traffic
conditioning mechanism which can assure the reserved rates of TCP and UDP flows and
support fair distribution of excess bandwidth. The simulation results show that the new
mechanism is rather insensitive of the effect of UDP against TCP throughput, and performs
better both in terms of throughput assurance and fair distribution of excess bandwidth in case
of well-provisioned and over-provisioned network environment.
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<TSW o] W7 g &3 grelsd>
x 7|8k
Win_length = constant;
avgRate = Target_rate;
T_front = 0;
mEl mEA|
Bytes_in_TSW = avgRate * Win_length;
New_bytes = Bytes_in_TSW + pkt_size;
avgRate = New_bytes/(now - T_front +
Win_length);
T_front = now;

<TSW 2| w3zl ojzl ¢aa|E>
if avgRate < Target_rate
mark packet as IN;
else
calculate P = 1 -~ Target_rate/avgRate;
with P, mark the packet as QUT,
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<# 1> dF#H XM2E (S Mbps)

flow °1L°—F ZE | AH A%E
AE+E A4 E |(throughput)
1 1 1.25 0.96
2 1 1.25 0.95
3 15 1.75 1.29
4 1.5 1.75 1.38
5 2 2.25 1.86
6 2 2.25 1.82
7 25 2.75 2.03
8 25 2.75 2.12
9 3 3.25 2.57
10 3 3.25 2.44
11 2 2.25 455
12 2 2.25 4,56
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for each packet arrival
estimate the transmission rate R
get the reservation rate Rt
if (Incoming flow is TCP traffic) {
if (R <= Rt)
mark the packet as DPQ
else if (R <= K * RY) {
calculate PO = 1 - RY/R
with Prob. PO, mark the packet DP1
with Prob. (1-P0), mark the packet DPO
}
else {
calculate P1 = 1 - RY/R
with Prob. P1, mark the packet DP2
with Prob. (1-P1), mark the packet DPO
}
}

if (Incoming flow is UDP traffic) {
if (R <= RY
mark the packet as DP0O
else
mark the packet as DP2

(28 4) MM ot Sn2F

(19 Qo JERE wieh ol Atst dmelF
< DPO, DP1, DP2 5 3-color "} & &3,
TCP & UDP &% F839 ztv] g& o3



42 HYUFHRKEE =2x H7H H1Z2(004. 1)

gEg Agact Wiy gfEoA DPO 2 i
g #HR9 H7) Ggo] /M won, DP2 9 H
71 &&o] 7t A 2Ad 49 TCP

g9 oo AEES R 2 7AYo, EF A
o AAUES Fd3e TCP = O66*Rz <
1.33=R, d9le «AAA AFEe #3, AT

Jor

71t B3 #EE o 37 d%%% R, o
233¢L ¢ F# UoH2) "M g HEES
Z¥ st TCP 5&9 tis) OUT o= vi3d
gL oY A4 & A FdsHe HA HF
8 79| ul g uel &F F4F olftd AA
e o) Hgso TCP 9 A% dA #d3
+ 389 EAY A4 Eol At AFES 27
34 ¥ Agde AR Hr) GEo 7}% et
DPO o2 wiA% £3 S48 A$ o] o
HEEL 4 24 dE= #Hr gEe] v
DP1 22 mi#lsta, F3HE AFEo] o« He

g9 K W ooz AA 27T W #AA
7] &go] AEoz Z DP2 2 wAToEH
Aoz FE TCP £80] 066K 9 1.33*R,
AN Aoz FAHTE vt B =F
e K & 2 2 AFsdd &3 Ao 7lF
& £88A] &L UDP & AdF npyL 2438
o &, #4 #U98E UDP 589 £3d d$
Fo] o AHES I F& AFHdE
DPO 2 mwtRsx, < A458S 298 d& 9
A w7l &gol b} &2 DP2 2 v ozH
TCP 38¢ 3% + AES @1}

5. AlEHolM ¥ A3 EY

xﬂoP% o7 ¢udZEE ns-2 5 %3
3 A g MEYIY FIAF T

H ABdolAE FHAt R 2$-E
e vAYSLS 3-9A REDE HE33 1, (
g 5)2t #Zo] DPL, DP2 ¢ Ao, A& A%kl
2e& F3HY RED 24 HEsldoh &, DP2
Ao o stFdulelE  10/40/0.25, DP1 &
10/40/0.10, DPO & 40/70/0.02 o2 ztz+ Y A3t
%ok DPL, DP2 & st s et Ho, 3
2 gAFE Bd&x, AR #Hy) g He
ggoay, vEHI] Zv| EF FHA

TE
z

°r2‘—==

3
ol
i

X

DP2 #jZute] &MH oz Hy|HE A3e 3
&7 o) oleld FHE RED Rdg A&
°l°b TCP 58] digt A$ES HH3] B3

4 9z, UDP 229 daANx =& AF
21 Ein=4 ‘1.% F UAEE 37 fHetoirt

L

fot

A

1
DP2 : max
DP1: max Auerage
DPO : max / Queue Size

DP1:mine  DPO:minn  DPO : maxn
DP2 : min»  DP1: maxs
DP2 : maxs

(28 5 RED ui2lolg 43 =29

<E 2>% HAs wxa JdEAI 4FdA
71E TSW ¢xgEd 2 =& Atd EY
9 23 dqAYEY AHY "FES vE 84
g Aotk <E 2> A#E AW, ¥
oA A v dnYEL HEHJE H

P & R Ee TCP &80 A oot A
£&¢ 94353 glos, UDP 589 9% TCP
3EY AT A d@dol A 4IHALTE <
Atk 3 zdsle d9Zd s nlzy
=93 Rulste Aoz vepgr, ey TCP
EFA AAUZA 7Idstd o AFES] 2
7o w2 B 3| A\ get.

2

oo
St

E
Fe oA

Z:.
=]
Lk

# 2 xe|l8e Hlw(27 Mbps)

a o of A% A4 &(throughput)
Wl A%E TSW  |Enhanced TSW
1 1 0.96 118
2 1 0.5 115
3 15 129 169
4 15 1.380 164
5 2 185 2.07
6 2 182 213
7 25 203 2.48
8 25 212 257
9 3 257 2.84
10 3 2.44 287
11 2 455 304
12 2 456 3.07
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<E 3> XHalgel 5|1 (35 Mbps)

o o o 4% 7% & (throughput)
AF TSW  |Enhanced TSW
1 1 1.41 142
2 1 1.39 1.38
3 15 1.74 2.01
4 15 1.71 1.94
5 2 2.10 2.50
6 2 2.11 2.44
7 25 2.42 3.14
8 25 2.52 3.06
9 3 2.89 3.79
10 3 2.70 357
11 2 492 428
12 2 491 427
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<¥E 4> xz|g2| v|1(20 Mbps)

flow o o} 43 A4 & (throughput)
s E TSW  |Enhanced TSW
1 1 0.74 0.84
2 1 0.72 0.89
3 15 1.12 1.26
4 15 1.06 1.35
5 2 1.43 1.73
6 2 1.40 1.72
7 25 1.71 2.05
8 25 1.75 2.09
9 3 2.14 233
10 3 2.05 251
11 2 2.92 1.61
12 2 2.92 1.62
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