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Improved UPC Algorithm Adopting a Dynamic Spacer for
Traffic Control in ATM Networks

Kim, Wu Woan'

ABSTRACT

In this paper, an improved User Parameter Control (UPC) algorithm is proposed for controlling traffic
in ATM networks. The present algorithm consists of Cell Buffer, Red Token Pool, Green Token Pool,
and Spacer. A token is generated at a certain time period, and the tokens are consumed one each time
a cell arrives. At this time, if the delay element, named Spacer, is empty, the cell comes into the network.
On the other hand, if Spacer is not empty, the cell cannot come into the network. In addition, in the
case that tokens do not exist in Token Pool, the corresponding cell is thrown away. The arbitrary function
of the token used in this paper is removed. Instead, the token is used only to control network traffic.
This research proposes new UPC Algorithm to improve the current cell delay rate and cell loss rate by
dynamically adopting the delay element, named Spacer, with respect to the traffic condition, which is
different from controlling that the cell comes into the network after a certain delay time period.
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begin
get arrived cell into Buffer;
DIFF: begin
if N > T, then go to DISC;
else
begin
if Green Token non-empty, then go to NET;
else
begin
if Dynamic Spacer non-empty, then go to DIFF;
else
begin
if Red Token empty, then go to NET;
else go to DIFF;
end;
end;
end;
end;
end.
DISC: begin
discard the cell in Buffer;
end;
NET: begin
pass the cell to the Network;

end

J8 5. Y AHO|ME AL

g AMigtel UPC €1ElE



198 ZEIOICINES =8N H8A X2%(2005. 2)

¥ 1. Service Characteristics

Param. Voice Picture
PBR 32kb/s 2mb/s
h 352ms 500ms
k 650ms 11000ms
‘m 11.2kb/s 87kb/s
B 2.85 23
A o] 838t Je Bt ving AL,

7} AL 712 LB, VLB A3t g Eo g 3}
Aok,

A
a1l

1

5.2 gzt A

<A (voice) E# T (AALDE ©] 4319 HF A4

%(ABR) fubA o] &} Bursty YWtA|o]A] 4 &4 &
S AEH 7IFL R gt Agrel dia) ¥im 4

S}ﬁq 7| A E4&L2 F DA A FolA o
719 Ao vgE 9n)ict

H7FA4EE(ABR) 99+ MMPP 24 o A Bursty

71Zvo] MiFF A2 Aol Z -8 H3ly, viRA
—’1?_ EfE FYA ] AHEA R E A o] (UPC)
ZEe FEE HAE E2 28 AA A
CLPE 2 43l M EYaZ FYAT= AAE
3 g}, gk ARgRtg e E Ao gaEEo] 4l
%3 Ao g F5A B Alde VEYIWF
3183 o]ite] Ao] HH o] T(Congestlon)ﬂ-
A = glo v g Abgx} getvE Ao gaEE
o] 849 A7t Fasiet

Bursty ¢9h-& Burst 7]7Fo] ZAojxH A FAle
FRAAZE] HHAHCR Holzl AEE LIt
Burst 7]17to] oA H IEH I WH A= GAH
Ml “‘¥J°] DAY 4 Qoem2 ALE Tetu]E A o]

1 EL HES AAE FYT 4 Qlojort Y E

-r-]—':’l o] Z38 0] BAste RS AL o
g 7t Ak

a3 6 E MMPPAlA FRHES AAQ38HA
3L WMAE AL 5ol3, YR F A S Ui
A9 F A ol A A —”Ea%«l ®g gz}
3 Aoltt. adzd A ettt A H Cell Arrival
Rate (4 =)ol 3] 722 vlusiid 4 =
Z-g-0] 1.091A4 1.4xF0]9l= 7]¥ Leaky Bucket &
pEHET AL EHES UL, 110 R e F
43 A e eI

[L..

HI

|il

10000

1.00E-01

Celi Loss Rate

1.008-03 £

—— Leaky burke

4 virtud! jedky burke:

1.6 1.1 L2 14 1.6 20 2,5
| Cetl Arrival Rate

8 6. ABR Violation

a9 79X HEE AR FAULFE FA
o], FYE F A F s &4E F 4 4
ok 4 &d89 ghg 2=} 3 Ao}, 2=
Aol = 712 Leaky Bucket °"_’E]§°ﬂ LI R
H Ho| AT A &4 WiZHe a0l el A%
e At E7HssHA g E= 7%"41?} &< A
aixE 2 EQF Fejdd wet Aort shss
54 avolAE FEse Aol 4 Aoy A £4
& 244 82 53T ALE 44 € £ Ak
agla 25 0] E ztE Leaky Bucket ¥ie &
& CDV(Cell Delay Variation)& A 32 A w2 E
EAS AN I, MEYHIY o] Frlsted
H) &) Burst EEHX—’J,"H & g8l HAse Hol
s AQE g FAXM 2Fo)x FAHU HE
o2 A2 tjE] Aul: FFE B

1.00E+00 g

—~&leaky burket

1.008~01 -~ yirtual leaky burkst
—&—propese algorithm
@
£ 1.008~02
@
&n
@
o
-
3 1.00E-03 £
1.00E~-04
1.00E—05

1.6 1.4 1.3 1.5 1.7 i8 2.1 2.3 25
Cell Arrival Rate

a3 7. Bursty 7|2} Violation



ATMEIOIM EciTl MOg SN X218 H8E JIME UPC 212lE 199

A EdE = F SAA/F A5
6.8 E

ATM BoM Efgo] 24T A v5HoR
Wegozn ALY AHES Fuidt A7)a ZEF
A4S SN E A8 Y Aot Basi 71Ee AL
g2t ebn) B 2318 E(UPC)S & Fe) 84 et

2

Aol i) B AU ALH Jewne FYs)
22 Wz Q8 4 JAA7e dHE 7R

At
=R e 2ol ME B3 YA HHo =2
Aol IEYAZ Y3, Bursty 3t Eef o] 93]
Green Token Poole] #io} 918 7§ Red Token
Poolel| 2j3] ¢} StIFRF 9 CLP/} 1§ 7FA 1
woll FHs s, FFLAA o] Ao] FHIA T
VLBE gl & A F3 2uo]Ad] 93 g Ao
e ols BAglo] YAT Ao 2 VEYI A
& FHATIE By S R, 98 A9 AHE
Green Token Poole] EF¢ 18] vlo] l& A&
HAR oA Hlwste ghekel] Hojgle Agole &
Hol Mo o2& AT 7HFf o3 VEHA &
FUAZ 2N EH oFH] 7S FYA
3helaz, ghetel wlo] QA & F-LollE &5 o] A9)
Aaglol AL VEYAA FY I FHA A
EFozN A AGH A &4 S AaAA EYY
2 Aot a1 B =R e A3 g
Zo EYY 22 22 MMPPEEE wd &g 3
i, A EdlHe 54 (Voice)oll thal 23 35H
. & (Voice)oll thafl 4F L & 2 7129 ¢
Z3 w843 Aok ABR 96 Alojej ] Qu7
oA A &4dgo] ZFolEe RS B £ UA
gy g7 E st Aldol A ARgxluete
B Ao ¢S FEFLEN YT ARolF
of tfg ¢AT Ago] HA B3, oz o 7)<
AV EH A o) 712 Je) 9 @45 72U
AU 4y Eol dig 77 2aF Aol

i

nogloxe

Z 23

[1] Andrew S. Tanenbaum, Computer Networks,
4th Edition, Prentice Hall PTR., Upper Saddle
River, New Jersey, NY., 2003.

[21 Jaime Jungok Bae, Tatuta Suda, “Survey of
Traffic Control Schemes and Protocols in
ATM networks,” Proceedings of IEEE, Vol.
79, No. 2, pp. 219-238, Feb. 1991.

[ 3] Masatoshi Kawarasaki, Member and Bijan
Jabbary, Senior Member, “B-IDSN Architecture
and Protocol,” IEEE Comm. MAG., pp. 1405~
1415, Dec. 1991.

[4] G. Gallassi and G. Rigolio. “Resource Man-
agement and Demending in ATM Networks,”
IEEE Network Magazine, pp. 8-17, May 1990.

[51 Timothy Kwok, ATM: The New Paradigm
for Internet, Intranet, & Residential Broadband
Services and Applications, Prentice Hall PTR.,
Upper Saddle River, New Jersey, NY., 1998.

[6] Duke Hong and Tatsuya Suda, “Congstion
Control and Prevention in ATM Network,”
IEEE J on Select Areas Commun, pp. 10-15,
July. 1991.

(71 H. Hemmer & P. T. Huth, “Evaluation of
Policing Functions in ATM Networks,” LAC,
1991.

[8] M. Sumita K. Watannabe, “A Study on
Average Rate Usage/Network Parameter
Control as an Element for Effective ATM
traffic Management,” IEICE, 1993.

[9] F. Guillenmin et al “Peak Rate Enforcement
in ATM Networks,” IEEE, pp 752-758, 1992.

[10] E. P. Rathgeb, “Modeling and Performance
Comparison of Policing Mechanism of ATM
networks,” IEEE JSAC, Vol. 9, No. 3, pp
325-324, Apr. 1991.

[11] K. Shimokoshi, “Evaluation of Policing Mech-
anisms for ATM Network,” Vol. E76-B No.
10, Nov, 1993.

[12] D. K. Hsing, “Performance Study on The
"Leaky Bucket of Usage Parameter Control
Mechanism with CLP Tagging,” IEEE icc., pp.
359-364, 1993.

[13] Milena Batte, Elisa Cavallero, and Alberto
Tonietti, “Effectiveness of the Leaky Bucket,”
Policing Mechanism in ATM networks,”



200

(14]

[15]

[16]

[17]

{181

(19]

[20]

EEINICIoES =2A MeH M2%(2005. 2)

IEEE J. on select Areas Commun., Vol. 9, No.
3, pp. 325-334, April 1991.

Dimitrios Stiliadis & Anujan Varma, “Latency-
rate servers: A general model for analysis of
traffic scheduling algorithm,” IEEE/ACM
Transactions on Networking, Vol. 6, NO. 5,
pp. 611-624, October 1998.

Efstratios Thomopoulos, Louise E. Moser, &
Peter M. Melliar-Smith, “Latency analysis of
the totem single-Ring protocol,” IEEE/ACM
Transactions on Networking, Vol. 9, NO. 5,
pp. 669-680, October 2001.

Edmundo de Souza e Silva, Richard Gail, &
Richard R. Muntz, “Polling system with server
timeouts and their application to the token
passing networks,” IEEE/ACM Transactions
on Networking, Vol. 3, NO. 5, pp. 560-575,
October 1995.

Mario Baldi & Yoram Ofek “A comparison of
ring and tree embedding for real-time group
multicast,” IEEE/ACM Transactions on Net-
working, Vol. 11, NO.3, pp. 451-464, June
2003.

Man Chi Chan & Tony T. Lee, “Statistical
performance guarantees in large-scale cross—
path packet switch,” IEEE/ACM Transac-
tions on Networking, Vol. 11, NO. 2 pp.
325-337, April 2003.

Mark, B. L. & Ramamurthy, G., “Real~time
estimation and dynamic renegotiation of UPC
parameters for arbitrary traffic sources in
ATM networks,” IEEE/ACM Transactions on
Networking,, Volume 6, Issue 6, pp. 811-827,
Feb. 1998.

Dixit, S. S. & Kumar, S., “Traffic descriptor
mapping and traffic control for frame relay

over ATM network,” Networking, IEEE/
ACM Transactions on, Volume 6, Issue 1, pp.
56-70, Feb. 1998,

[21] Biswas, S. K. & Izmailov, R., “Design of a fair
bandwidth allocation policy for VBR traffic in
ATM networks,” IEEE/ACM Transactions on
Networking, Volume 8, Issue 2, pp. 212-223,
April 2000.

[22] T.-C. Chen & C.-L. Ho & S.-]. Lee, “A ratio-
based call admission control for ATM net-
works,” GLOBECOM 2001 - IEEE Global
Telecommunications Conference, No. 1, pp.
2640-2644, Nov. 2001.

[23] S.Mukherjee, & D. Reininger, & B. Sengupta,
“An adaptive connection admission control
policy for VBR+ service class,” IEEE
INFOCOM 1998 - The Conference on Com-
puter Communications, No. 1, pp. 849-857,
April 1998

[24] Jose M. Barcelo, & Jorge Garcia-Vidal, &
Olga Casals, “Worst-case traffic in a tree
network of ATM multiplexers,” [EEE/ACM
Transactions on Networking, No. 4, pp. 507-
516, Aug. 2000.

(=]
H 52

1982 AEUgw AT
EQ(FD

19901 Texas A&M utidtm 7
1A 2Q9(38
A AL

19959 Texas A&M t&n A
7147789 29(F8

-

2AL)
19963 ~dA Zdoisa FAFH TSR Fag
BHER: AEAFE TR, FFE ENS, 2utd F

%9, BEn/tiolF4



