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A Shaping Algorithm Considering Cell Delay and Buffer Size
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ABSTRACT

In this paper we propose a new shaping algorithm which can control the shaping delay and the output buffer
size based on the leaky bucket counter with a threshold value. This paper assumes that input traffic of the pro-
posed shaping algorithm is the worst case traffic tolerated by the continuous leaky bucket algorithm and char-
acterizes traffic patterns that can depart from our shaping algorithm. We also compare shaping delay and output
buffer size of the proposed algorithm with the existing shaping algorithm without a threshold value. Our results
show that the proposed shaping algorithm can easily manage the shaping delay and output buffer size than any

other mechanism.
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Fig. 1 The proposed shaping algorithm
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Table 1. Traffic patterns according to the threshold value

h a’ s’ Partial shaping
= a-a’
0 22 419 0
100 16 305 6
200 1t 210 11
300 6 115 16
| 400 0 0 22

Y 4% 3 19 AAE =L A9x2 99
sgHo g vHAsle S8 WMo w78 Aol
M Zalo] vask zlojr}, zF 91y e d e Al
AA g He s vk ) W Fell, 5Fe] o] Q7 9l e
o) ¢ ANE VFshE GHS FHzo o] Al4Er
1A ofEghut. whaka 2t 9
A2 Q1A A k. F7)(d =441) el 4] A s}
A AA o™, 120,000 W& wHE =8 gpqivt -
9% EaE ek 085179 AT Mwat}.
Y 4 ol Abge) mub 4 el Fi Ak
Exg se A SHES U] sl 4ol
g AH83hA %}—t— AT A e A wevt g

A Ao gdepa 488 AR o el A A

o

@ pofvo] Hxol

2832

3 oAl el A & £Y wW ANE /AT
HRUbAlch ek c1g 4k W ol A Al gke By
o] & wWo z17)9) Wit 9} ;ﬂ G hE 2ASEEH
o] pow olgh A EAS AR ¢ ALY
Hod 5252 Qe
) ‘\\
FOt ar W DI ER N LI | PO U KV E VI LY R [ P2 M‘_'y 192

a4 (eel D)

T2 4. 1 AGE Aol Wi ) ww) 2] o] W
Fig. 4 Output buffer size according lo the threshold value

oo Alzdulela AdE ol Ass
3to @M WA E = 29 A9 A oA 456!!&]&_:
A vhEsl gl s WA slE Aoy pRErh
wla] 4 Holgol s)elst X & QA ZE kol whet i
19] 919 Faf w2 3¢ 29} 7ho] LA H o}

T2 b2k Aol ubis Al A1l st
Table 2. Cell delay according to the threshold value

h Hab A A Hd A =A<
0 0o 0

0| % 114

200 152.13 228

300 186.68 304

400 | 199.6 399

30200 A Aol ef Z)otsk ek A A W 2o A
el e A (103 4 (1D o8 -Fali xlch



/AR 2 WY 278 TS A 23 24 398

Srm'(m = S[mrliul/a

mnr (a_])(T_ 1)
(@a—a)(T-1)

i a’=0,

otherwise.

32 B =RoA Aets
x| o) upel oo 717 XA
Ry F31 g}

teom ey A

= sk 7191 3

E R R

1 9o 29
A A

Aol A s

B4

33} 7k

Hatol| mpa vkt A Mo Y7 4 A

Table 3. Mean cell delay at the cell multiplexer according

to the traffic load

Load (No. of h=0 h=100 | h=200 | h=300 |h=400
Connections
01 (2 110 | 0278 | 0126 | 0.042 | 0.016
015 (3 ~| 220 | 058 | 0264 | 0.087 |0.034
02 (4 330 [ 0927 [ 0416 | 0.136 [0.053
025 (5) 440 | 1.304 | 0584 | 0.191 |0.074
03 (6 550 | 1724 | 0.768 | 0.249 | 0.097
0.35 (7) 660 | 2219 | 0979 | 0313 ]0.122
04 (8) 770 | 2755 | 1211 | 0.385 | 0.149
0.45 (9) 880 | 3393 | 1479 | 0463 | 0.178
05 (10) 990 | 4.08 | 1.768 | 0.550 | 0.210
055 (11) 1100 | 4958 | 2132 | 0.651 | 0.248
06 aw 121.0 | 5944 | 2538 | 0.765 | 0.288
065 (13) 1320 | 7.121 | 3.028 | 0.897 ]0.333
07 (14) 1430 | 8568 | 3634 | 1.055 | 0.384
0.75 (15) 1540 | 10282 | 4380 | 1.244 | 0.441
08 (16) 1650 | 12380 | 5334 | 1.481 | 0.509
085 U7 | 1760 | 14897 | 6559 | 1.797 | 0.589

T 3E Y 49 72 By xzieN @3] ERY
FaE ZobstuAM wese g A AEE A8
o] A% Agtoltt. ¥ 3ollA B, A 7k kol s} ¥
e didos dold g A A Fa %
Aol 71U Bt A X
o) w9 Zeg o] FaL girh b Ho]yo] W
SHel(h=0) worst Eef ¥ o] A c}F8} FA|of 2] I

Ad e 2d e Rl #A fl

bl detays

# A A Qe b wfg- NG B Fa vt

19 5% Al2E UleMe B A AAE 7 YA
W EE vag Aotk a9 oA H¥ B RE
AE sl A AHSA 2904 st B (h=400)
L R3to] A3 glo) &4 upper bound 9] 4 A AL
AN I §HE, 2Ho] 4] rlgel AL HA ¥ A
Fh=0)= H A XA =77} Fatel w17
g 2o 339l & Rt &g e Hold A
ol A8 AHE ok HF A Ao e A
& PR A, 27 0.85 Amt HE 4oy
71Eol A8¥ A4 ET A& Wolre Hit 4 A
o} ul$ FAlalA &4 wn =] B ohg A
Aol ol lE B FL Qo

*
*
X X
*

~—— 1=0

—m— - 100
—a— h=200
—¥—h=300
—%— h=400

2! 5 Fato] whE Al 2"l e] R A Hde] Wzt
Fig. 5 Mean cell delay at the system according to the traffic
load

1Y 49k 29 5] AR E A B B =F A A
bk IR2 2 wivet d A AMNE AA %k
g 238 Ao £ AEFE B F5 ok 2
A A AL dolHoA A HA st A Aol R
o] A AL A shr] af Foll, o) Pl 1 Ag A
st YA gk hE HHske o] nighA st

Rl e

2833



WEHESER L 9611 Vol.21 No.11

v.d &

B =E2 UPCE 33 39 455 AU
ujel doly 7)5e FHSE= Holw A ES A
ohatar, A|Qket Aol Faete ¥ E ATM
of 7FE G JFF S 25 v worst B WL FH
stdel. 21251 o) worst Eefj o] A9)x)9] Wi A
71 @ A =" x el v A= Gkl el wlolw s}

ALY, BE AL QA8 ol W ahe Al
a2E]5 AARSE Fol HEAHoZ oWl ¥

o
Eoll A Alerst A dofsyd Rl Zbzhell disfA i

2 R4k 1 A3 Pl Aok ol
e wslel 27) 8 AL QAR vt 23
SR, AEAE sk B0 ge] 49
?01,

FaEA Bl £ UL o FUuk FF R
=ofl A Al obel dlo)H e} Az 4=k Ao At *c!,
a2|a by WE &1 Au) o) o gk 4 o] o)

A&A o2 ol oA of & Rolr),

‘u’

23

g

1. ITU-T Recommendation 1.371, White book, 1996.

2. Wallmeier, E. and Worster, T., The spacing pol-
icer, an algorithm for efficient peak bit rale control
in ATM networks, Proccedings of 1S§92, vol. 2
pp. 22-26, Yokohama, Japan, October 25-30, 1992.

3. Boyer, P., Guillemin, F., Servel, M. and Coudre-
use, J., Spacing cells protects and cnhances
utilization of ATM nctwork links, IEEE Network,
vol. 6, no. 5, pp. 38-49, Sep. 1992.

4. M. Bonatti and A. A. Gaivoronski. Worst case an-
alysis of ATM sources with application (o access eng-
ineering of broadband multiservice networks. Proc.
ITC-14, Elsevier Science Publishers, 1994, editors J.
Labetoulle and J.W. Roberts.

5. B. T. Doshi, Deterministic Rule Based Traffic Des-
criptors for Broadband ISDN:Worst Case Be-
havior and Connection Acceptance Control, Proc.
ITC-14, Elsevier Science Publishers, 1994, editors J.
Labetoulle and J.W. Roberts.

2834

6. J. Boyer, A. Gravy and K. Sevilla, Resource Allo-
cation for Worst Case Traffic in ATM Networks,
First Workshop on ATM Traffic Management
WATMYS, pp. 1-19, Dec. 1995.

7. 1.W. Roberts, B. Bensaou, and Y. Canetti, A tr-

affic control framework for high speed data trans-

mission, Modelling and Performance Evaluation of

ATM Technology, Elsevier Science Publishers, pp.
243-262, 1993,

§8 3 #5(Dong Yong Kwak)% 3] 9

19831 29 gt A A
Aratal E91(EHAh

1985 8¢ E-FdHstaw A=A
Arara (M AD

1985 99 ~ &l A : b2 2 A E A
A2 5 ATM
Aetaral Mol
-+

5P A RO ATME# 3 Ao, 4% 4] 4 g

8 % #(Yong Min Han)# 3] 9

19921 29 gk gkt 5‘» By
At B9F
shA})

19943 29 gk 3oy sk #12)
SR

19943 3G ~ & A @ 3F=F o 2} A

QU

#  E(Yool Kwon) #H34
19781 29 A gho 8t 2438}
W EHEAD
1985 29 - =LAkt &hy A st
#F EQHAD
1993\ 2 - Y 2bef 8o x5 3
W EQ0AH
1993 54 'ﬁﬂﬂx}%—ﬂ?ﬂ»}l&_
25 8 ATMASE 74 Ald-re
XA ROl A A 7 ATM.E—_E}]S}] Ao}



WX/AD L WA A8 2 24 23 ¢3gE

#b 3L #8(Hong Shik Park) & 3] 91

19773 29 : A& 8o T3yt
ZA(EAD

19863 89 :gh=x318}r] &g M7
% ARFES F

) (M Ah

‘g 1995'd 29 : Sty 4 417

“ % AT E9
(3FAH)
19773 129~ A G=p A AE AR A2 S5 H ATM
44
%R RO ATMEHRHA ], ATMEHY 54
B ATM IR EF

2835



