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An Innovation Three Color Marker in DiffServ Networks
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Abstract The traditional traffic markers cannot provide precision of marking and proportional fairness in the current
Differentiated Service (DiffServ) networks. To solve these problems, the Innovation Three Color Marker(ITCM) algo-
rithm is proposed in this paper. ITCM algorithm calculates both the long term average rate and the instantaneous rate
of traffic when marking the packet. Moreover, ITCM algorithm achieves the proportional fair sharing among aggre-
gates by marking the packet as yellow with probability in proportion to CIR, This paper has compared the performance
of ITCM marker with traditional markers. Simulation results show that ITCM algorithm performs better than tradi-

tional markers in the case of under-subscription. It not only achieves the target rate, but also achieves proportional fair-

ness of sharing the excess bandwidth.
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Ao ER TCP BN SR, HRESBESZMEEES
}Ri024 in-profile,

avg-rate = Estimated Avg Traffic Sending rate
if (avg-rate <= CIR)
The packet is marked as green;
else if(avg-rate<=PIR) AND(avg-rate>CIR)
calculate PO=(avg-rate —CIR)/avg-rate
with probability PO the packet is marked as yellow;
with probability(1-P0) the packet is marked as green;
else
calculate Pl=(avg-rate-PIRVavg-rate;
calculate P2=(PIR-CIR)avg-rate;
with probability P1 the packet is marked as red;
with probability P2 the packet is marked as yeliow;
with probability (1-(P1+P2) the packet is marked as green;

K1 tswICMiricE P

BRI HT—TF tswTCM BB Bt h B A
AENEE, URELRRFHZRXERORLFHE, X
FHE/PTF CIR B35, tswTCM B BT A M ER 4512
SE,BHEHEAERICHRANAG,. YnBEREd
CIR,/pF CIR 84y By WK BEARIC R 68 BRI 0 2 R 40T
HEBHERE NI RARFLA; HFYERXT
PIR B}, A 8bR 10 o B (0 1) B 300K B B 6 S 22 (38
TR/, MARIC R 4L (5 5040 £ ) M SR B 6 2 3 %2 (9 188 o v
B SOR A By FETIA RN R R E . R, LR BT
HEFRTF CIR Ti/MT PIR i, B @ g ic h B AKNEE
A A SR A8 SR TR0 A B R e A5 T RS R AL R Y
CIR B, HFHEEKR T PIR if, B A BIR I H EA
B R BE A A 2% R ) SN T 9D » OB L BAR 1T e
AR RS X ERAPE T, XFESLRET IR
By B RE/D R PR BT M %A BB 58 L 1
T, AR ek 55745 FERE K (9 P 2118 B T He AR %45 B iy
REDHWFR . XREEABINE RN AL PRI,

i E RS el AR W X BTRME AR D8 A R A
FEFEGBE D ENA AR B RN R BEan KT
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i, ENIARREA D) B AR 2R, T4 E A 150 T4 G gt
2, BT 2 MBI AARIE Y Inprofile. 2) 7E5FoH 4
WRE RS EFERA . XSMALFERBTAAFA
WIS/ P Z R T & T 8 AR L al kR4
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CIR, TEEZENIRICE LT, 41 tswITCM M4 SR icE
B X BRI BAR RBARIC N In-profile, F A EATAR GRS B3
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HERBERBRHER T, NGB FREREERIIVER
MO EEARA RN, TR TR T AL,
BOABECHRCEAEFEE. YEBaN Py EEE
PIR B}, ITCM B :3% R IE L F CIR BB BB iric N
B, BTHRRNE P EATREELENARLFH, f1 CIR
B H AR BRI N B A, XM AR T RN
AT, XRETREFALEFSIMFROA L., ITCME
HRRASIIE 2 B,
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Innovation Three Color Marker :
Initialize:
) Ry =0,'Rs —_—O;Rw =0,'
At=0; t=0;
last_time=now;
when a packet arrives:
As=the length of the packet;
At=now-last_time;
last_time = now;
Rs = As/At; g=A/(t+AtL);
Reemp=Rix(1-g)+Rsxg ;
if (Reemp<CIR){
If(Rs<1.33xCIR)or [(Rs>1. 33xCIR)and(As<CBS)]
The packet is marked Green.
R]_=Rw;
t=t+At;
If(Rs>1.33%CIR)and(As>CBS)
The packet is marked yellow.
RL=R1am: H

t=t+At;

}

else if(CIR<Reap<PIR) {
the packet is marked yellow;
Ri=Ryx(1-g);
t=t+At ;

}
else if(R,mp>PIR) {
P=(PIR/R enyp) X(1-total_cirftotal_bandwidth) ;
if (p>=0){
the packet is marked yellow with pmbablhty with p,
and is marked red with probability 1-p.
}
else{
the packet is marked as red;

}
Ri=Rpx(1-g);
t=t+At;

}

B2 ITCM E#:aEMARscm

% CIR< Rump <<PIR B}, ZEBE G HAMC N E A,

Y Remp>>PIR B, Z BB A LIEER p bRiC N HEE; LUK
#1-PHIEHLE, ROV EANERE L TFEINEE
EBHEE CIR, XH AT LB Rk LB ERH R R,

_ { PIR , excess_bandwidth
P= (R.,,,., X total_cir ) M

EHEBWAN KN EE R &, iR id A E A
AMBRARECASERBANESE, MEHPH R =
Rep . REENEFICHEAMIEANBELRMET CIR
BIEBSY  TE R A A B ETT LA BHIE AR R EH
g, HHET excess bandwidth/total_cir A] AZERE B 8%
EREFEAHATRE, ZE AR EE LT LU B
BRI HE S

AR AT LUREE MR BHER T fRidh EGl
AR OMERIE L TR CIR MEATMBINE R X R
BT B RN FI B, EME TR, EAEUEQ
FIC AN T 0, X i BB LIRER 1 fRic 4 fa,

¥ ITCM &5, i Bag am R8s T B8 SLA
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EXNRBHRBLEEERNIEER, MEERKITICEE
B, M SR N E 8 CIR B, 20 — 34 BUE AR iC N
e, R, FHEEAS CIR BRERFEFEEEUSESL
SLA L B3 3 K 3% & B BRIE » [l P 4t SRR HE 3

4 FERER

Ex— i ITCM B3 fiESIRiC B 25 Kt EE.
XERRAMERE RSN E S ARIDEE (TCMRIET
At s 0 B = AR ID B (swTCMD . (T EXBHA
NS-2 M i H 88,

B3 RBATARRgET

LR AMMERIMNE 3 IR . A —ABEENN—4A
HEEN. BENEEREES D RBEHEE RL A R2 B35
H#EN. BNHENEH—NR,RL A R2 BAF S
MR ISR E .

L 1 5L AR HATHE R ) AL

FLRRFRIEN ITCM B 7T AR B 3R R 1
FELHHFH 6 A TCP & #, K 5 MNERHFIRIRF (Assured
Service) ; BIM—NBERR M AWM S . FTAK TCP EHEH M
. [A1# RTT(Round Trip Time){&,R1 fl R2 Z HEEHH RE

35Mbps, 435I HARAE CBS HB K FMB/PHBREL T, 25
WE LM ITCM B R #tERE, EF B, CBS HHIZEN
100kbps, 7E58 —Fp1E ST ,CBS M{E T E K 2Mbps, & 1 IR
2 8 H THRER in profile $UBAMN T 1S, LR TEE B EHL
KR BAFC N OUT SR i e g,

®1 AMBEEEH ITCM BILE CBS HR/MWHFR T M LE

£l Token Bucket ITCM

" TCIR IN OUT Total IN _ OUT Total
0 1 072 0.63 135 0.8 0.3% 123
1 139 052 191 171 o0.41 2.12
2 3.58 0.44 4,02 447 0,39 486
3 8.66 0.61 9.27 9.29 0.31 9.6

4 15 124 0.3¢ 127 142 047 147
5 O 0.8 0.8 0 078 0.78

2 AHRERM ITCM B CBS HEREIEI T 8

Fl Token Bucket ITCM
" TCIR IN OUT Total IN  OUT Total
0 1 L5 019 L6 L1 009 L19
1 2 2.6 033 293 215 0.16 2.3
2 5 5.9 0.5 654 527 027 554
3 10 10. 6 0. 41 11.0 10. 2 0.31 10.5
4 15 15,7 0.72 16.4 153 0.32  15.6
5 0 0. 92 0.92 0 0. 89 0. 89

# 1 2ATARE A ITCM B 357 CBS=100kbps B
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BN TA BRI 5K RN R SRR R ZE
K., BAERNFN R EEIETRE AN ZR B R, B
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B7 fmEN 120 0A 5B

ME 4,571 6 FATLAE H, YHBEHRER /D EHIRER
Bt (CIR=1,2Mbps) B B LEr# R L BN ZE B H#H T
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BANLFEHREPFENNZEBRNHER. NEFTLUE
L, EZFMARERERBRFENT ITCM B3 8956 &5 FH
FEREELITHEAMEN., T swICM 5SEEAHENEERE
K, tr TCM B3 1 L bx 5 I B 7E tswICM M1 ITCM 22
M6, ZE=FEMF ITCM B EEMEF «TCM #l tswICM &
2, X E M ITCM BEEME R EHEN T RBREEITFNE
ST O H B S B A

LR MG TR THERE LB

B L TE 4% 6 4R A o 68 B SR BR A SR ITCM. Al
fegibnic e MbERE . [ FAMRTE SR F NP EIRINGH,
BIEH S B RIRIZE N (CIR, = iMbps}, EXFHE
BT, FEBEE TS TN 12. 5Mbps, X ERK G RN
120%. B 7 4 T ITCM 3 F A3 B 78 IO 00 F 0 ¢
g, ‘

ME 7 hATLE ), ITCM B 80 F A MMmE
PEIHIZR , B0 ITCM Bk a9 tERE7E M 45 SIB I T Motk B
HEE HESIFCBRREERF. XEBERENEME T
BERT, MARBAQN T HERET PIR, ITCM H-5: LI
1 BEEARE RO G, ITCM BN T ROERT
FIE At R SR MARCE B B ERE.

HERE AP, BN TEYRHNZ SRS ER

B0 00 http://www.cqvip.com]

AN EERC RO EE . ENARRBRICHER
PO ABEIR AR ERATR. ZTFUESH. A3
T—FERMIRICE Y, RN ITCM B8, kR EIRiCH
B AR ERAFRENA L, IICMBENTER
BETLITHWA:E—, ITCM 43D BiE s, R85
AR T B R AR 3R, 5, YRR E R E
A F PIR i}, ITCM B3 DUIE I F CIR SRR D HIER N
B, EREHERT ITCM B MESKHARIEEE «TCM
1 swTCM, ISR R ITCM BEEMERBNELT
RIHEREIER T, EAMNEBERE AR, AR AKEET
BERELALZERRFROALE., BILEAXHRET
ITCM AEGARIC BB BRI T 4ERE. WELBRE
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