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ABSTRACT

In this paper, we propose a traffic shaper which does not occur the cell loss caused by the Usage Parameter
Control/Network Parameter Control at the input link of the receiving ATM node.

The proposed traffic shaper is for the non real time-Variable Bit Rate(nrt-VBR) traffic and has an independent
queue for each ATM connection. For the selection of a proper queue which has cells for transmission to the
output link, we execute the GCRA for each queue. As a result of the GCRA, all the queuves in the transmit
enable state are selected first. Then, a proper quene among the queues in the transmit enable state is selected by
using the time-dependent probability scheduling algorithm proposed in this paper.

To evaluate the performance, we simulate the proposed shaper with the other shapers using the WRR
scheduling algorithm and the WFQ scheduling algorithm. The results show that the proposed shaper is superior to
the other shapers in terms of the cell loss rate for the nrt-VBR traffic.
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/* Operation of Queue Controller */

START: if (Queue is not empty & Queue is satisfied GCRA) then
generate TE(Transmit Enable) to the scheduler

goto END
else

generate TD(Transmit Disable) to the scheduler

goto END
END:

a8 6. § Aol B ==

I* Operation of scheduler */

START: if (transmit available queue exist) then

select queue i with probability P;(§)=

.09
o;(H

€8

transmit one cell in queue i

goto END
else
select idle queue
transmit idle cell
goto END
END:
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PCR,
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(if queue i is trasmit enable siate at time 1)
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(if queue i is trasmit disable state at time f)
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2009

www.dbpia.co.kr



T e %= "00-12 Vol.25 No.12B

25 A F Ale)7] 2ER 2AFH BER W
o] 29 8, 23] 94| 3E5 eyl

Cell Input

Gorrespond
Qutput Quave
Fult 7

GCell Store to
GCorres pond

Cell Digcard

l

Tranamit Enable state

GCorraspond
Qutput Queve
GCRA

Satiafy ?

Coll is transmitted
by $chaduler 7

O 82 &Y F BEH 7 A7) e =
& F8ste Vel 585 o)} shie] Ale] Ay
)2 JEEs A v e VPYVCIE #=s)
of iAell &gF Foll AL AAF) old HZF
b oldel ql¥HE AZE IE 3} 9 AS
(queue full)oll= A ¥ AL H7]=e] #ck

7} 758 2r] =315 GCRAE w) A A% A7k
alc}h ke, Fe) Alels dAsla o] AHE &
Age] ZEZ $H3ch GCRAY 8 A, AP
7V AR wstd fvh AA gl o g
Ao]l ¥ a2 AdHe Ffe Fo AdE
AF T4 Az WA A FA$ AkE sl
2 GCRAE t}A] 3l 79 Al Ao

TH 2AF xEE 7 dAvk) S3Hes
AR Ale7) B o8 2R 7o) AuE
ZArEle] B F{71 e A Al Qe 9l
' FA A¢ 29 yYa=z A$eE, shi ojak
F7F AF 7V el e Aol B =EelA
Ayt Aule)E 84 A daelSd 2
4 75 Adete] 7 W9 g Agdic)

2AZe 28 3t £2RE 1§ 94 EAlE
Aek

Tranamit Dinabla state

T3 8. § A7 2Ed B 2E=

V. Boa ¥ 4587}

B =ellA Aokt HYArle) 4w A
o 7128 WRR 8 WFQ 2A1&¥ 4a8iF<e 7]

2010

Monitoring Transmlit State
of all the Qutput Queues

Ajl the Qutput
Queuss are Y
Transmit Digable
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with probability P i(t)

Cell Transmit in
selected Qutput Queue>
a3 9. 2 e T BE=

Hlo R dhe AYHE R Uy g st
Ark EAFL SMPL} CH++ Q1018 ARl &
salgon), AXErsl= 4 £48(CLR : Cell Loss
Rate) W 7 A A% *|d(average cell transfer
delay) & 71£202 slgct

4.1 2olAy =2

a3 109 =A% Ry oA k= AE
2% a2 A4y AL AgEtm Y 73 Aol
2] fHfinite queue)7} 10 7Ho|m] 2 Foll Y& ==
EQee A2 oE PCRE Zirlz 7Hsigic)
7} {18 EdgL nm AdA 234 o] Fg A
AE|u 2 A4 F-F(exponential distribution)sl] we}
WA AR, &Y Yo A AdS 1 A A
4 Al7Hone cell transmit time) TH]E FEs)glck

X2 A9 ~AAEe g F gaz AR
A2 x= B HEglq 4 e} 53=
UPC/NPCE AAA HEz zejiady mded 4
AL ko A9 B Foll Ale] £hA3] A-f=le]

= Al a Fell ARE o] Hl=ElE A%
s} x= B2 3¢ UPC/NPCol| 2ja|4] =hex] 2
A(non-conforming cell) 2. WA= Z-$ol W5}
A ®ek & ke A o] F o) wE A &4
# = BE| UPC/NPCo] 2J3t 4 &AL »F X
e, AR ATM "ol 2hAjsle A S48 3
#slodch.

¥ 2l Azt Ad 7k Azt I,
(Increment)2] & 2 Aol g PCR 2] A0E
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$cheduler

a8 10. mejdy =4

AHgSig o, CDVTRL o= 170e) A A% AZhg
71Ee2 100 A A A7t 300 A A ARk
712 20 2 Z7NRAL 7Y F7)(queue size)
£ 100014 300 A =Z7)7kA] 20 DR HEAF
ot & £ ERelE g F ok A9l wis)
o RoA¥E st

< fE 200 A z7E 3ASE F 100904
300 A AF A7A WA
« rE 200 A Azl AT F5 100
o4 300 A =7|7A] #A

T ZoAe] ARAE fAIs] 8, RE
Ayar|e] 2AER gwESdA AR FEEAE
2t Ao disl "3 PCRS AHgaled AAlsld
t}

TAHLZ WRRE] 73$- 71 2 PCRE Z¢
Ao ¥ 71ER(weigh)F 12 s ohE 94
9 7FeAE ek o) shEAlE geert Al
9 uinje} 14 zRhs]e] sEER7E 0 A o
A A Age] FR =, BE AR gg A
27} 0o} HE W AM dR d7} 7RIS 2
713431 =g ehEeg Aaksigch

WFQ2] 79l 4] (6)l 23 24 4 Aldj
&t 7P S5 ARMS i, A EFHAY A
F8 AZle] 7MY AR ghg 2w A% Adsisdd,
A (69 0.2 A0)dd A TEIch

0= PCR; of i connection
' 2PCR for all commection

(10

At ElEe) BSOE 7 ddel o
PCRE 4] O)o] A43)ed 2 79 7153l 78

UNI/NNI

Output llnk

grk ZoAye] AMERE e Aladl weEleE
(parameten) & F 1] vielich

E 1. =AYl 484 Ay vetuie

input uafi:i-c P
distribution exponential distribution
connection .
number 10 [connections]
output link
bandwidth | 133 [Mbps]
allocation
PCR for 50’ 30’ 20’ 15’ 10, 5’ 4: 39 21 1
connection i [Mbps]
queve Size | 100~300 [cell sizes), increasing by 20
inter cell 1 :
I= PCRi = 50, 30, 20, 15,
transfer time PCR, (

1, 10, 5, 4, 3, 2, 1 [Mbps])
cell d.clay 100~300 [cell  transmit  time],
variation : .

increasing by 20
tolerance r

4.2 27 o M5t

o) /& 2002 AT v E 100004
300712 wistAlzl =ejAly A oy 11 ~ 2
Y 149 EA#lgck

a3 112 ¢ o) a3l gk AA A S48
< el ZeE A AYEr7 A B
71 A il ke g & 4 sl Aledst A
Y¥3pr)el A E4Ee] M Al b Ae &
Y gaz A do] o} vl §JF =l
s3sl= UPC/NPCE =5 UFsp] oo} =
r %] Hael] oigk UPC/NPCo)) 2J3F Al &Alo]

2
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AR AYRle A= A wAEA govt
71&2] WRR, WFQ A83}7jdlxe A &4
Astal gk & WRR, WFQ 472|538 AHsh=
APl fdH kTox 3Pt UPC/NPCE
aefEhA] of7| ol dAlshe dabolr)k oY x
Eoll4] 888l UPC/NPCel| <J8k Al A58 1
g 12¢) =45k

I 12614 o] AAel| wEl WRR ¥ WFQ
dzles AHSehe Aysle] A &l
sz Z4& GCRAS] x|ad wo| 421 Azl
2 <l3] UPC/NPCHE w53l Ao] Folsly] o1&
ol wAshe dAdelr)

a3 13& ¢ e gl oiR FollAg A &
AES EARE Zlolt) Fellxe] A 4L B
7} AEE A2 s FREel v Al g
Froll AH2g o] fislxli= Z-$(overflow)ol| LA
gk 23 1344 WRR, WFQ A3#7|e] -5
Frelle] Edo]r gholl A9 oakg WA oL o
Asht, Alddt AYEH|Y Age ¢ ghe] HA
wte} 77} BAStransmit enable)=i= 7]7ko] o}

—a— Proposed Shape-r
—a— WFQ Shaper
—&— WRR Shaper

o
—
@ %:%!q:’:!

Tt

100 120 140 160 180 200 220 240 260 280 300
Tau(one cell transmit time)

a3 11, ;ng;ﬂ Aol e A 4 L4458 (Queue Size :

‘ €.00E -02 —

|
|
5 00E -02 === Proposed Shaper
—-WFQ Shaper
=#— WRR Shaper
‘ 4 00E -02
=4
73 B00E-02
2,008 02
1.00E -02

DO0E400 —#——%——4— 4 41 4 L 4 L 4 1 4 4y
100 120 140 160 180 200 220 240 260 280 300
Tau{one cell transmit time)

a3 12, = 32l |l gt UPC/NPCe 2)3t A &4F
(Queue Size : 200)

2012

kE 1 =<
3.00E-8 \_\\—g-.“
25E-M
o 2068 | —+— Proposed Shaper
(3' - WG Shaper
150648 ~-4— WRAR Shapar
T | T
5 00E-04
00 10 40 18 1) 20 20 240 M0 W0 X0
Tau({one cell transmit tme)

38 13. r gte] Wl il Feldel A &8 (Queue
Size : 200)

Aug, AR v g Ae Agsh s 7
ofxje] EAe] ZaslE e B 4 Urk

T A AF ADE AL Y} H 2
the 298 dglth olg 28 14e) etk &
A AR Aee 2E Fe s
GCRAE $3sl] o|§ W&shs F W A A
$87] dEel WRR ¥ WFQ %u2)Zg AH43}
+ AYHE Ae] F el mEH e A7)
71 Ha, weky A dg A de] Azl

1.00E400
—4-—— Propogsed Shaper
1001 - —— WFQ Shaper
—a— WRH Shaper
o ]
D
2
E 1.00E€@ |
&€
[a) *
1 00E-B
| L S S N |
JO0E-DA | ¢ 0 b b el oo
100 120 140 160 180 A0 220 240 20 M0 AW
Tau(one cell transmit tirre)

a3 14, £ 3] st Uy 37 4 AE A9(Queve

Size : 200)

r & 20022 AT Fo =275 100904
300717 W3pAA] wojAdy AAE 23] 15 ~ 2
g 180 ZAEleh 'l 152 F9 =] W)
gt AA A SAEE e ZleE B RN
ALt Ayl A SAEe] JP A Als
o, WFQ #A33l7]e} WRR A¥sbrle A9 5o
3 Aee v gtk

27 15¢) vehd A AL gl3tE UPC/NPCH|
o) PR AR ol ¥ 1664 HE
gk ¥ 166 23k B Rl AgkgE AHE
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719] 79l UPC/NPCeoll €3t 4 $4de] A3
HEARslA] edska, WFQ A¥slr] ® WRR A3}
7le e Z71EF SR Als o Y
el pefshe UPC/NPCE 322 ¢fa Ae A
g 79 VP Foiele Atlx A A
< A9 dAsA LGSk ¥ 172 §F 2]
wslol] ofgt fFellre] Al SAES =AR o=
4 2717k AR Al 714 A¥sy) 2571 A
&Ae] Zhadhhs Zle o F Sk ¥ 182 F
=27] Wl digt HF A AF A A7 24
T Aoz ARt ANyl A AP Ad A7)
7V A eyl ol AR AYAY A
o] 27 Al wet A SR FHashd 7
dxe di7] Azke AejRlths Ae BAFE A
28 ol M A4 M| GCRAE T 4
sH= Aalolct. WFQ #¥sly] 4 WRR A3}
= 79 =719 AY g A Ad A A7
veha glert A5 AL 19 160 AR wl
o} zo] vhg i¥ dellr] 33t UPC/NPCel|
o8] Ao dAF vigE £AHEEE MM A
£AEL ARt A7) ek

ZAEA 2 E WRR, WFQ A¥3r|9] A5+ =2
2] F4-E(throughput)g Foledl FY3%7] ¥
o A A% 49 FHAME uE B2 A5E
vehivh, ohe ©e] ATM  xTolld el
UPC/NPCel} 23+ Al &Alo] wo] WhAlshe A1
o] qrke ZE #alsisich widel ARt A
7 A A AL g 24 #A, A
A 8] 71 dode g o 4 ik dEd
Aokt AYHr)= A A4 Add| ®IZRE A7
Egue] AYPslol= x| o, vz El
oo} A¥sfel] w)-$- Agslrie AE-E Ak

—i— WFQ Shaper

o= Proposed Shaper ;
—a— WAR Shaper

1.00E-01

I

1 00E-€2

M—".

1OE Lo ot 0
1m1m1401an1anan2maaozm2m330
Queue Size(one cell storape)

P ST R

:L%I 15. -?r EDI Wzl i3t AA A S4-8(Tau : 200)

30E-R
IREAR -
._____‘_---i-—“"_‘_' o
20E-@
=
Rk
—— Proposed Shaper
1.00E-02 49 WG Shaper
~a—WAR r
S.00E3 -
0.00ERD ekt ———
W 1 140 1@ 180 20 20 200 20 20 W
Quetie Size(one cell storage)

a8 16. F =7] W] oidt UPC/NPCe 213k 4 &4
E(Tau : 200}

5.00E-08
450608 |
400600 T
2.50E-03
300608 |
250603
2006 |
15088 |
100E46
500E-04 |

0 00E40 [, R S S E T T
100 120 140 180 180 20 2 240 X 2 AW

CLR

Quaue Size(one call swraue)

a9 17. -ﬁ- EU] ‘ﬂ!}d] 0E FFellale] 4 &AE(Tau:

—— Proposad Shaper
—a—WFQ Shaper
—w— WRR Shapar

Delay(sec,
g
]

it
00 120 140 16D 18D 200 20 240 20 280 A0
Queue Size(one cell storage)

a 18. (%_I_' EUI ‘ﬁﬂ*’ﬂ qy B 2 A Ad N7
au .

V.d B

£ =idxle ATM xEe] 24 a2 J4h
Ale] 4 k=dx] eskz UPC/NPCH| 23 &
AFA ke A 7T AYEE Ak

Aokt AYsle wAAzE ZhdEE -
VBR) E#ge] AYHE AT A= 7 /M o
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Ael] disf 5% 78 ddsigon), ZE Fol i
s vl A AL A7eic} GCRAE S8fsie] . A
% AE 7Fe Az gdg 15 o4 ¢ A9
TFE & =olA Akl A7t o2 dEA 2AlE
o dmeE|gel o3 Adse] AL Mgl A
T AT A& HEH AHEY daEiEe EE 7
o W& GCRAE 433k A4 7V Abeldl e
AA 752 PCR 34 7+ ol 33 PCRE o]
B3l 7] sEEAE ARl o) ol wel 38
Aoz B4 F8 Addskd] Ae Adste Aotk

AsH7HE A% oY Al esig, A
T AYI= GCRAE el 7 el 42 A
+3l7] Wil g e} ATM o] Safsls
UPC/NPCel| 23t 4l £A1e whAsla] ok follA
o] A EAlgte] WAkl v WFQ % WRR
due)E-e AHERE A¥)Y AsE 2 39
&L S ¢ gdrke A 5 A
& vehih 143 Ao] dBr) okd tie] ATM
rxoljx 3= UPC/NPCo) 23 wj7)=le] 2
AAHoFE MAHA A $alge] A ek =
WFQ o WRR UzE]&-g A3 Aysble 7
olAe] A £MEL A Y] B} e,
UPC/NPCol) #J3F A &A-8o] ¥7) wifol A &
AE FHelxg Adsel AR AYSPIL AR
SpdlrhE 2 Folagck

e A A 2L Aakyk AAr)7 WEQ
% WRR 4e|&-g AR Ays|uct =24 ¢
At} w2 Aok A¥spl= A A 2
o B A7 Ezfige] M¥slee A o
e e 4 4 gllck

olake] 7| Hale], AR} HYIr)E vl4lA
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71 f43A AHE e Ao Al ¥
F AR e 9% Al gy A7)
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