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ABSTRACT

In this paper, we propose an enhanced usage parameter control algorithm, which is one of the preventive
traffic control method in ATM networks. Proposed algorithm is based on the cell loss priority bit in the ATM
cell header. This algorithm can eliminate the measurement phasing problem in cell conformance testing in ATM
networks. Proposed algorithm can minimize the cell loss ratio of high priority cell(CLP = 0) and resolve the
burstiness of cells which may be introduced in traffic multiplexing and demultiplexing procedure. For the
performance evaluation, we simulate the proposed algorithm with discrete time input traffic model, the results
show that the performance of proposed algorithm is better than that of ITU-T usage parameter control algorithm.
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/* CLP Based UPC algorithm */

START:
IF ¢lp=1 THEN /* clp=1 cell case */
GOTO SUM
ELSE /* clp=0 cell case */
IF VSA(Ts7 o) = pass THEN
GOTO SUM [* VSA(To,t o) pass */
ELSE /* VSA(Ty,t o) fail */
IF tagging option = on THEN
clp bit change (0 — 1) [* tagging */
GOTO SUM
ELSE
cell discarding (* clp=0 cell discard */
GOTO END
SUM:
IF buffer is occupied THEN
cell discarding [* buffer occupied case */
GOTO END
ELSE /* buffer empty case */
IF VSA(Tou1,7 0-1) = pass THEN
cell passing [* VSA(To:1,T 0+1) pass */
GOTO END
ELSE /* VSA(To.1,7 o+1) fail */
IF ¢lp = 0 THEN /* clp=0 cell case */
starting buffer operation
GOTO END

1300

ELSE /* clp=1 cell case */
cell discarding
GOTO END
END:
IF next cell arrived THEN
GOTO START
ELSE
GOTOQO END

/* Buffer Operation */

START:
IF kth cell is arrived THEN
buffering during TAT(k) - ta(k) - T 0w
cell passing
GOTO END
ELSE
GOTO END
END:

IF cell arrived THEN
GOTO START
ELSE
GOTO END

Outout el {4 bttt

>

Butfer Output { I I
0 i 0
O To41-T alk}= Tort

Buffe Input 4 4 4

v

w

VAT, ot 44 R

[ 0 1t 0

VAT, ol Qulot ! i by
0 ] 0
b,

VSA(Te o) Inout } { !

v

0 0 0

Input Cell t 1 TR AR AL

cPpit 10 190 10

a8 6. Ak A W Ale]?] o|(To=To.=8 Cell Slots,
T =7 ¢u1=3 Cell Slots)

www.dbpia.co.kr



A A FAEY e AR we Al

2. ekt UPC «¢ua|Ee| ZidA

I8 69 £ =FellA AP UPC HaelEs
Ho8E 99 olg wgvh oL ¥ 49 F
gk 27 & CLP = 0 Aol djsir] ke 248
7%k Zelvt

¥ 6dlA] B 4 dRe] CLP=1 A} CLP=0
Ao] 2% Exsigly, E#Ye] F3l4d(Burstiness)
o] sRAkElglth CLP=0 Al ZFolld VSA(Toir f 01) S
oE3pA] 23 AL TATK) - t,(k) - 790 A7 5
ot wHol A F AR olzdt A7E Ad-
oY =iy FRAe dxA7le o] vk

V. ZojuH

1. E2iE 28 4 2ol

B =Rl AjQkE AM- s Ao whge] Azt
Z 93t =2jAl¥(Simulation)2 155.52 Mbps o
Zo zZtE ATM ®= Al 10 Mbps e 2L 2
= LAN(Local Area Network)$] #lo]e] EwjjHo]
fEe ARE JPEsith & NT2(Network
Termination 2)¢l] 2]s) ciE3l ¥ LAN A1H=
(Segment) EzfHo] ATM %22 f3i=le] ATM
292 98] dokEst =He] &9 R A
(Virtual Channel) 2 S5+ AMRS 7HE 7o)
@, ol ARgd  9ly =gy mdlte
IBP(Interrupted Bemoulli Process)o|t}. IBP Ezd
mde o]ab A7} B-FE(Discrete Time Distribution)
2 ATMe] A hele] A BAE 2dd sl
o gtk 29 74l IBP ¥ EEE A
B}t

Geometric Distrbution
W | b
Lib |

Geometic Distibution

+—

Beo Geo.
—H—

Active period Il period Active period

b (W]
LA

KN cell shoty ) K1 cal slots
a3 7. IBP ¢ =49 =4

IBP §1¥ =y mdg =4 F27]7HActive
Period)®} F=#|7)7KIdle Period) 22 THEw, 7t
717he- 7)38-%(Geometric Distribution)& wh&c}

FA7E Ife] A ER(Cell SlotyFat FA]HH,
FAPRE kY A eF-E Zderh =3 53
7k Wella] 7 A &3l Edge] WA HEE /)
SREE upgch olw |7 Bt EXfiske A
&% N5 kot FA7IREE A &% A 02 o
3} zho] & 4= gk

o] AHgRE(Discrete Random Variable) X2]
AR ¥3+(Cumulative Distribution Function) Fx(x)
= A (DR 38sE, Pzt 7152 7359
FAREYRE 4 Q2 Fa

FX(x)=Z Py(x)ulx— x,) (1)
where Px( x )=HF X= x]
Fx(®= 35 1=p) ‘u(x—0 @

A @A Fx& roleh §ox, BEEs X7}
Bk ) Slsaie A Gy BESjedep slul, o)
£ Whaled A @F vk

I--pr< r1— Q—p**! (3)
In »
hE A= Ch+1 @

A @ 85 X7 ke 2] 9% WAy
o] ol& 4] (E FHF + Utk A (5l p
£ oj¥ AZi(Event)o] LAY BE-S 2wt r&
03} 1 Alele] Fo EE(Uniform Distribution)E
)= 3E8g(Random Variable)olv} | x | 2 x
we} A L o Aeg HIEETe gl
=8

_ Inr
=l ga—p )

oA FER A () Hedel, Fle
A SE A4 k8 FARE A R A K
T,

te lo

_ Inz

k= In(l -~ Pact) J (6)
o mx

ko=l In(l1— P : 7

A ©F NolA Pue BEE7I7HAverage
Active Petiod)oll &gk A &F 754 ogo)
3, Pued B0FA)7)7KAverage Idle Period) E<k

1301

www.dbpia.co.kr



=5 41348 = F 2] '99-7 Vol.24 No.7B

FAfehe A £F A5 Gapolrh

E =Holde 10 Mbps 538 2= LAN 4
of WEFHr g 07 [msecl, FA7)HE 63
[msec] 2. 7pAsilen® moldee)] ALzl #
& sepe o SE3E ¥ 1d vehich ¥ 14)
A B g gl5e] B RoAYEE 7 HAE Hoi
5,000,00074¢] 4-g- ¥APAF 5, CLP ¥)Ei= 03 1
2 747} 50 %8 whAAZE

4598718 18t 29Ag-S ITU-T Fxek 1371
9] UPC wAjs} B =Foll4 A9kgt UPC Ao
e U3 270o® AlRPElgion] A EAE(Cell
Loss Ratio)& 7|30 AlS-8 w)aslsch

E 1. 2R A3 Aty

siejule] (Parameter) @ (Value)

ATM Link Bandwidth ]155.52 [Mbps]

Input LAN Traffic

Bandwidth 10 [Mbps)

Cell Generation Number |5,000,000 [cells/test point]

CLP 0 Cell Ratio 05

CLP 1 Cell Ratio 0.5

Peak Cell Rate 26042 [cell/sec]
Increment (1) 38.4 [ psec)

155.52 Mbps ==e]) 155.52% 105k

BEC . cell
e 2% 4 A+| g bit 53 byte 3667924 sec
bvte cell

Saly]zke] 4 Q5 366792.45—%1 #0.7% 10 " sec=25.75 calt

FAAR A A% | 36609245 <63 10 Tsec=2310.79 et

Ha 5473k
EAQste 4 23

BL X o] =g = 256.75

Ape] A

qF #7741

2Ase 4 &% Jot X,.,,I,,]=—5F~ =2310.79
Aol g e

Za7134 7} 4

Rl Ale] EAY » ,,;MEO'OM;;
0% <™ 55,52 Mbps

ke UPCE| %58 F9ahe F838 =9
¥ W= (Traffic Parameter)=r ¢ 2 7 o0)0, B3
98 =gl s AFEAE 88 QoS(Quali-
ty of Service)& BAY + = HBY ro ¥ 7
or®j3kE Tdsle 2L w9 F83 ArHAe]d.
B il At mAFL 7|Eel UPC 4
2)Z3) vlaske] CLP = 0 9] &AE(Cell Loss

1302

Ratio for CLP = 0 Cell)o] Althdoad Jolguhs
A& ¥3l Zeg, olf AEF ro H o
ATM wo| 8% 4 gl 4= 4 £488
HAA e T Y- Heuristic) &2 AA3IG .
W o] F 7k el el AdesirlE sy
1= 8
AE 1 rogd 15028 314, ro% 15004
300714) 15 A &% S92 2}
AY 2 rp2 15028 A, rogd 15404
300717 15 A £% H39)8 2}

o =
2, €0t ¥ 24
1.00E+00
ta w5
100601
[»nd -
E)' —#= TUTnan-egging)
? 1002 —a— MU Tegging)
o
100503 | = "4 a—a
1 00E04 3 g
1B X 4 @O 75 50 105 120 135 150 185 180 165 M0 25 20 2655 70 A6 A0
- T4

% 8. CLP = 0 & &4E(n. = 150)

1006400
1A01=150
2o
o 10001
E -o--l'l'U—'l'(m-lgrm
T —a— M Tagging)
EI —a— Proposed Agodtm
3 i
2 1o0Ee
-
1oosca Lt i e
15 0 45 60 75 @ 105 120 195 150 165 160 15 210 2 30 X5 I 28 A0
b

I8 9. A A EAE (5. = 150

O8] 8% 7 9= rord 150 M £Ro2
AL AbellA, 7 15904 300744 15 A &

www.dbpia.co.kr



E A 4 A 71 AR Hg Ao

£ 92 FRAIEA UPCE 33ls o A
3Rz CLP = 0 A 4§ % AACLP = 0 A3}
CLP = 1 42| 3h 4 &AES Bl Aok

2§ 89 me|Ay il ofal, A<t UPC o
aE]Eoe] 7129 IMU-T ¢xelegkc} CLP = 0 4
&AdEe] AAME drde A ¢ 4 Atk =3
ITU-T duB]Ee ro& THAR A &480]
AR W3 AL AR AeE R sl
o, AR GuEFEE 7 o] 90 o)e] Hwl CLP
=0 A &4E8e] A9 YA fX e AS
o 5 ik ol=igt AR i o] dud 5
Sich

Z roo o) A wel VSA(Tor & U5
e CLP = 0 4 ¥ #75s 42 Jvksh, o
o) Fol| F8E = VSA(To+r T 0r1)= 70012 ol &
E317] Wil UPCol 93 Ase 4 S48
2] 7o 3t B} ron] Fol o & d%e W=t
= S g9l¥ + gtk

wpebr] ROJAF Al efsid UPCel| o %
Ag= CLP = 0 4 488 a4 3] Adxe
rou2] FE FA Aol W= AL & F
ek
Y 107 73 1L reg 150 A £F072 11
A Aefelld, rorg 150004 300717 15 A &
£ 992 SURFIEA UPCE 33s o 24
e CLP = 0 A 4§ % AHACLP = 0 43
CLP = 1 A2] 3 A &8-S ¥l Aok

I 109] Aspl] oafl, & =l AR
UPC &uglze 7|9 ITU-T Y3e|l&Hct CLP
= 0 A 48] drie e gelzigen rEe
ITU-T <7e8]l&e w}7] 7)-s(Tagging Option)] =
£ ofHof FAGle] AY L AeE Helx girh
& 71&8] ITU-T d3e)& 97 7)%5(Tagging
Option)-& 43t Z-2olx. VSA(Tor 7 01) & 3
# o CLP = 0 Aol i3 H=e] z2E 3k @
7] W&o CLP = 0 A& A8 Ex] e
o},
s 23 109 2] 1ellX 7.0 #ho] F71
ol wje} CLP = 0 Ae] &AlE = AAACLP = 0
Azt CLP = 1 e 3h 4 &Age] 7Rl
2 gl & 4 glv} o)e¥ Hvhs UPC Lue
2o o5 AP Az PEE HE 39
VSA(To.1, T 0u1)= 1009 Fro) 84 UPCE wH&
3 Ao} 7} F71E17) wldel whAlElE gkt

o|Ae] RoJAY Aol 2JabH ITU-ToA Az

3 UPC 478]&S CLP = 0 4 £4E2 3Aad
37)e] AAA) gl Ad o ¢ S £ =il
A At UPC ¢ul&- CLP = 0 A& 5 A4
(CLP = 0 Az CLP = 1 A% 3 4 £AE0)
A3 advhe A gdsiich

1O0E0

CLP=0CLR

16 N 46 80 75 0 105 120 106 160 165 180 195 210 206 MO 265 270 286 X0
i

a2 10. CLP = 0 A 248 (o = 150)

ta.0=150

Total{CLP=0+1) CLR

B2 45 €075 G0 108 120 135 150 165 160 165 210 225 240 255 270 265 X0
o1

a8 17, AN A £YE (= 150

Vi. 28

B =i A &4 et 7k F A
4 W Aol dae]EE Adsidck Ay dw
2E2 ATM 4 ] W] CLP H|E7} 09l Ao]
Edy wWag sty ve(Discarding) <= 73
$7F Ak ITU-T dmgh 1371604 AN
UPC saele] EAA-E AQAssich

1303

www.dbpia.co.kr



[ZEA 3] =Ex] '99-7 Vol24 No.7B

A duElEelde A #A SASHI 3
CLP = 0 Ale] =48 HAZ 3] 93 UPC &
Heboll 1/49] A8 AAE F sl vvE AHEs)
gom, VSA(Toro)& E4% CLP = 0 Ao
VSA(Tour, 7 001) & FsPA 52| 25t A2 o
2E 79 S Ag wise] At dA A3t
Al Fol Af3lsck

Al dm=lFe Aw BWrE $# ITU-TE)
UPC @ma|&s) Bddt zAskela] olal A3 &
7AolMe RojAgE Sasiglon, o A AR
gme}ZL CLP = 0 A <485 34 4 4§
o] ITU-T gme]&Zurt $Fsltl= Zs ¥l
o} =3 HHE Axe CLP = 0 AL oA A7t
A Fol| AFEln 47 Al 7F4(ime between
cells)o] ARA =z, webd Ezfjde) T34E 3
A3ls 278 95 4 sk

F AP Al dme)Eg 44 4A)
(Chip) A 8 AA ek

omEs

(1] ofur), 7%, 013, Fdd HYEFL, &
AL pp. 340-346, 1994,

[2] TTU-T Recommendation 1.371, Traffic control
and congestion control, June 1992,

[3] ATM Forum, Traffic Management Specifica-
tion Version 4.0, March. 1996.

[4] Fang-Jang KUO and Jung-Shyr WU, “Design
of Multi-Connection Shaper and Enforcer for
Usage Parameter Control in ATM Networks,”
IEICE Trans. Communication, Vol. E79-B
No.1, pp. 8-16, Jan. 1996,

[5] Martin De Prycker, Asynchronous Transfer
Mode, Prentice Hall, pp. 302-309, 1995.

[6] J. M. Pitts and J. A. Schormans, Introduction
to ATM Design and Performance, JOHN
WILEY & SONS, pp. 113-132, 1996,

71 s D SAE, HGA, AT 28, &
2 Fatzaal, pp. 95-114, 1996,

[8] Victor S. Frost and Benjamin Melamed,
“Traffic Modeling for Telecommunications
Networks,” IEEE Communications Magazine,
pp. 70-81, March 1994.

[91 M. H. MacDougall, Simulating Computer Sys-

1304

tems Techniques and Tools, The MIT Press,
pp. 24-28, 1987.

[10] R. O. Onvural, Asynchronous Transfer Net-
works Performance Issues, Arthec House Inc.,
1994.

[11] J1. J. BAE and Tasyuya Suda, “Survey of
Traffic Control Schemes and Protocols in
ATM Networks,” proceeding of IEEE, vol.79,
pp- 170-189, Feb. 1991.

= Eff Z(Tae-Kyung Cho) 259

- 198413 24« geFRE R Az}
Bl (g

- 19861 24 : ek AR}
; A (D

- 199313 29 ~AA) : Pofefskm
Azl vhakalAg

198613 1¥€~1996 2% :LGAREA Foledt4
(A7)

199613 39 ~&0A) « SAHE A7) AP

<ZFFA] o ATM Traffic Control, Access Net-
work, Data Communication

& B 2(Byung-Uk Choi) #13]%]
PBAEE] =4 A21Y Al 113 3E
A - Fefita AxpA7|FEE 2

www.dbpia.co.kr



