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ABSTRACT

In this paper, we proposed the mechanism for the buffer allocation and a cell scheduling method with logical
separation a single buffer in the ATM switch, and analyzed the cell loss probability and the delay of each traffic
(CBR/VBR/ABR) based on the weighted value and the dynamic cell service scheduling algorithm.
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The proposed switch buffering system classifies composite tratfics incoming to the switch, according to the

characteristic of traffic, then stores them in the logically separated buffers, and adopts the round-robin service with

weighted value in order to transmit cells in buffers through one output port.

We analyzed 4 cell service scheduling algorithms with dynamic round-robin for cach logically separated service

line of a single buffer, in which buffers have the respective weighted values and 3 classes of mixed traffic which

characlerized by traffic descriptor. In simulation, using SIMCRIPT I1.5., we model the VBR and the ABR traffics

as ON/OFF processes, and the CBR tralfic as a Poisson processes.

As the results of analysis according o the proposed bufter management mechanism and cell service algorithm,

we have found that the required QoS of cach VC can be quaranteed depends on a scale of weighted values

allocated 1o buffer, VC buffers that changed the weighted values, and cell scheduling algorithm.
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Call * ABR '
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Call * ABR '

// VBR loop

ENDIF
ENDIF
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# Algorithm 1 : No call any subroutine or loop
# Algorithm 2 : Go to VBR loop
# Algorithm 4 : Go to VBR loop
ELSE
Service till Current CBR Queue Size
# Algorithm 1 : No call any subroutine or loop
# Algorithm 3 : Go to VBR loop
# Algorithm 4 : Go to VBR loop
ENDIF
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IF {ABR Queue is Empty}
RETURN
ELSE
Service till Weighted~-ABR Values
ENDIF
RETURN

A Ay 43uEE 12 CBREHIL HojL o
VBRWH o] A& Mn| 2315, ABR¥ W& CBRY ¥
9} VBRH] 7] o] ?_}%’f-d 7} et VBRY H & A
H g F A2 ARG A M) e 2e o
zelg 19 A Hel 24 FY3 VBRe o] X 2E
A 7 2 7FE R o] 4 Wik VBRYH o) 48
Al agch 4 Xe] 4 F 3 daaE 19 2
7 & &7 CBR W oo EA5te 4 47 &38 7}
F X o3t Wk VBRYHE Mul A e g
A Ae] daelEF 1, 2, 38 VBRHE 9 ABR/UBRHY
e s CBRH ] @ ddES ddaslmai
A9 vl v 8-dln) o A A g
& 4 A9 windols} MEANE vz I U1
2 F 29 39 4 MY 2AEHE FYPse Ao A
7Y A7 FY3chH CBR3 VBRo| #4497 3
§57 G dagdFeln

Aol A AlA e 4 xe] &aelFL CBR/RT-VBR
AL HaSMe9, VBR/NR"[-VBR@W- 79
=9 Edj¥os 44383, ABR/UBRA S 294
cs $FslER ABR/UBRA Y H44%e
2 Uk 2y, ATM Forume A % o} 8
ABR/UBRA A4S CBR3} VBRA Mo A3t

ﬂ‘o r‘ﬂ‘ i3 r

1759

www.dbpia.co.kr



SBLALTBER L '97-8 Vol.22 No.8

MR A e, da dpulelE JodigENe o8
s 9ol A A4 ek are]FS of 8¢k 4 vk

o9} 7k& 4o} YharelH °} “Jﬂ"f‘ e
A, ¥ HM"I z719F Wl kel /A ol
wpeba Al Au) 2 Adgo] Wk 4= Quk Higk CBRY
o] 7hE A, VBRWH €] v1E3] W ABRW & /)
A ojm ylo] Wakiz sloll whepa s Al g
A AEAN, A Agsael vl GEko] vk
T drt.

3.3 E2i=E 24

U}429] CBREZH Ao A bl A2 -5 (supe-
rposed)¥lo} Qe 3ol i M (Poisson  distri-
bution)& Hel @ sh 4= A}, rvf L B Srioll A
s ol S 913k CBRA9 e riefy ey o
Mobg shRo) wpel WA LR o), VBRA
o waEA] vfg- 7 xohd BRI T vy
sl b7t AL g FHite] ¢l toll A= MMPP(Markov
Modulated Poission Process)5Lell s} ONJOFF ] @l F
o] wals FehA el Ae ghuh o ghihe ON/
OFF A z2ndle ON/OFF :U](()N time length/
OFF time length), 3 7 Y] F24: 2 (average bit rale), #

o} M) E & (peak bit rate) '3 A 91 AM(activity factor
P)E B A9 gepulEl E o] &ele] nulydt 9]
1Sl

B oA e VBRILY ] A Rlg Al 1A (AL
3 ON2F Aol W A Qlag el dtepul e of &
sho] wulgdslel ol &A1 Pz b vt
oHo) vEge) viE Hejylvh A HAL whelA
re gt A g sHnormalized) Al A1 4 gHAd Q1 xlell ufe}
A bAoA skl wlsmk b A

4

4 52 (exponential probability distribution)it HHAl
Ak ¥ Alpdlo]Alof Al AFE-8F ON/OFF

}- Exp. dist. —

[: ON duration -q

Elurst leval

nnn-.. 0

# of Qer!ere(ed cell in ON duratlon Cell lave)
ON duration /

18 3-2. ON/OFF 4x2:2] Al whaf o) ¢l
Fig. 3-2. A cell generation pattern of ON/OFF source

1760

Aomo) Al HANSH RN Crgt 3-29) o

ABR P o] o wstald wylaso] ¢fx]
94 ot} LAN-to-LAN 917 By Go] ABRYLALS
sbz ) dtell VBRIZE| ¥ ol Hlale]l ON-E7bol nf§-
20, AR Ab ) w5 sbo-(1ofl vpbE) BAG Zhye
ON/OFF:f ot ol el gk 4= gfvh Z1e| R s
pedto Al o] ABRIZef S RF Al SHEl ON-F7)o] 215,
9%‘?!4?1 121 ONJOFFIZgf¥ o g wuldaiqi}.
W O3-12 Aotel WiFste] At Alg fet Ak
o] Mol A o] VBRY] ¥ reh ¥l muly) Egbd ey
ok (iFall 22 A, B, )

T 3-1.VBR S reel v gl of Al of4l ey v
Table 3-1. Thg simufation traffic models and VBR iput

traffic patierns

E[B] | EIXI|Activity P| Type Mixed Traffic

VBR-A| 10 | 50 | 02 Class-A | VBR-A +Poisson CBR

VBR-B| 10 | 20 i 0.5 Class-B| VBR-B +Poisson CBR

VBR-C'| 20 | 40 ¢ 05 Class-C| VBR-C -+Poisson CBR

WoO3-1oA] E[BlY: VBREZ#| ¥ 2] ¥ ONZ|ZHS:
vhebl . BIXIE g ONZEZFE-9F whAR &)Ly gk
A gzt bepiiel, CBRYZE ¥ Qe e ¥ M) 7
{traffic intensity)15 0.55 204 &5, ABRENW"— i
i ONZ) 7V BIBJE 3005, Bhajetabir L& sudd < st
gt} Wk, RT-VBR, NRT-VBR LBR};.aHﬂH{-
Wi ol Ela] 98 CBR, VBR W ABRELE|
B I BRI A R AR A B2 ol 07 AR

V. M52 D

4.1 CBR/VBR ~H|&E&!

gloral sryl 3-1e] vld sk vl Ay Fell A ABR/
UBR ))& v vp gl CBR¥ VBRED ¥ 9] 1]
dt el wge] A e l’}-. ATM Forum
o] ABR3} UBRE o thdt 4 eojolA CBRA
VBR M ©] A1) 2of a8 F R oy o ofrf el Evhg
o] - ohi= Alnf il A ojufo] 9lotit CBRAY VBR
W ABR/UBRA) Ajv)zao] odabg Al wiA o

P sl

www.dbpia.co.kr



RL/ATM 2912 ol M el Hog Bord wimel 4 248

orale] 2 12 CBR¥ 3o &y
714, VBRHIAM g4 7t
2 VBRYH | HAAH 7158 W &
AETS NGNS 7 dg A JGeldA
93k W CBREHH & ¢
Aol xAAZH SHERT CBRAS A A A7t
£ Fol vl g A vhepehg A4 e 5 2k

219 4-13) 428 43P E 28 A &85 VBRYH
o AW 71525 WslA S o CBRAS A AA
7v7 VBRA 9] $24 85 g UERA Zelvt VBR-CS
&3%Hd CBRA S v+ VBR-A/B¢} & ¢ CBRA
2] 2l Ar gko] vl g A28 o 4= glrh Wk, CBRW
H o) b5 S H3kA 71 CBRA L] A A A 7o) §-
438F5L, VBRWH 9] b3 215 3 3tA7]H VBRA Q)
g Eo| $-48

29 433 447 4 S 38 A 88l VBRY H
o AAe 7HEAE HEAIZS o, CBR do| 2
Al Zbak VBRA 9] &4 858 Yl o]tk VBR-C
oF &3l CBRA 2 A AA7o] VBR-A/B7} &3¢
CBRA o] AAIZbRG & o4 + Aok 28,
VBR-A%} &% CBRAI-S VBRY 2} 7}33]7} 200
A 4w VBR-B 38 CBRAS] A ¢ A -5t}
#fet,

) ::'r
N
RN
oN
i
i
LLI
oX,
R

-
arBeA
‘_’_“_,_,_u-v-'—' —MN .
Ao e arses
1444 .
-
ArBC
E a2
-
)
S
v
4
B 1
> P
b -
;;: 136 - A
33 P Pty
S -
g o=
1% e
/7"'
2
L &
1 T
) 150 1 0

s 200
VBR BUFFER WEIGHTED VALUE

7 4-1. VBRB # 2] 7HE A st mbE CBRAY Ao
A2k
(%xe)5 2, CBRWH 71H53] 1 150/30[cells], VBR
B] 31 : 500[cells))
Fig. 4-1. CBR cell delay according to the variation of VBR
buffer weighted value
(Algorithm 2, CBR buffer/weighted value: 150/
30[cells], VBR buffer : 500{cells]

Y

VBR LOSS PRO

o 160 150 =0 2 a0
VER BUFFER WEIGHTED VALLIE

T8l 4-2. VBR ¥ 9] 7453 Wshe] ubE VBRALS] &4
34
(e 2, CBRHH /75 3] 1 150/30]cells|, VBR
B i .5()O[Lell.s|)

Fig. 4-2. VBR cell loss probability according to the vari-
ation of VBR buffer weighted value
(Algorithm 2, CBR buffer/weighted value: 150/
30[cells], VBR buffer: 500]|cells)

-
CATA
-
] et e
e -
- ansas
o e L
E —
—
« P
5 e L
@
s .
o o L. P
Q P
%
4 e
» =7
o e 4
& s
3] e
e
2
“w 150 1% 00 2 x0

VBA BUFFER WEIGHTED VAL UE

12! 4-3 VBRW W 8} 7154 Wistol] mpét CBRA 9] 2|l
Al 7F
(3hare]d 3, CBRWH /75X 1 150/ 30]cells], VBR
1] 1 : 500fcells])
Fig. 4-3. CBR cell delay according to the variation of VBR
buffer weighted value
(Algorithm 3, CBR buffer/weighted vatue: 150/
30[cellsl, VBR buffer: 500(cells]

1761

www.dbpia.co.kr



WEBGRER L 978 Vol.22 No.§

: -
‘ by
p o
[ S < 4
TSI e e #
[
. \ \‘*\‘\1
i .
§ \-\\
: o
n1+4 ‘\\
% ] ™.
g o~
§ o
T4
uu!‘n 100 5 =

150 =
VBA BUFFER WEIGHTED VALUE

8! 4-4. VBR WA 9] 7b5x) @ stel] abit VBRA ] ¢4
B
(dael# 3, CBRWH /7
w31 1 500[cells])

Fig. 4-4. VBR cell loss probability according to the vari-
ation of VBR buffer weighted valuc
(Algorithm 3, CBR buffer/weighted valuc:150/
30[cells], VBR buffer: 500[cells]

-5 1 150/30[cclls], VBR

o] 43t 7ol CBR/VBR 24| &8l o] ¥4 A ahis &
§hall B, CBRA | A QA7 Bgat/] glair s
el Z 38 A 8-sle] VBRYH | A4 E b5 3]

WA 2 A9-7F A 9428 ar, VBRAL O] 2418wl
B5h7] s AE ol 25 2 8-8ka] VBRY 1 9|
HEAE WA o A S-ehe oF vk A
AA7h Al BAe AS trade-off#HA - A MR
ob gl & 3 9; J.8-3ha] VBRY| Ao MAE 7h52 5
WShAA A A Sl b SR b

x| 2 A4 sl 7o) nlek A s,

0

)4

1

L

4.2 CBR/VBR/ABR Scheduling

ABR/UBRA & AfA Aol v - #7HshAIRE 4l
FEdol e g IzbabE R A Al wae] A
71& 5-8df(infinite buffer size) it 7}4 afo] A HAH
vhS 45T AR RAl e ot id & 29 el
32 Qs CBRY ¥ 2] =179} 7F& A = 150(cells]
7} 30[cells], ABRA 2] WK 7]+ 30[cells]|i2 114
stk mgh, ABRW ol A vhEa]sz 10]cells),
0lcells] 2 SOfcells]® 74 819 7, el A 1o o]
whE arelste] VBR¥H o @yl vpS AL s
1WA F4 st

1762

¥ 459 462 N F 28 HEIAAS o
VBRA 9] 7} wglol] wE VBRA S &4d85q
ABRA 2] @A 2HE eI ek 1ol A ¢ 4
Aol ABRM O 7HEA = VBR A Edd d¥S
ol X2} oS oF Aok ey VBRY Hell A
¥ 7R 7} 200[cells] ©14Fo) ¥ ABRW 9| 7b
A 7b EoreraE VBRA $4o] Zukske oF 5 9l
v}, 3l ABRA S| Z A ZFe ABRW H o] 414 ¥l
NEA 2 Fo e s TAES o ¢ Ao

19 479 482 Yl 3E A Be danA o
elE 28 ARe Ao vlasy ABR He) A

-
ALY THEH
iy
ARV TH 30

| o
)’“""'--n.. A0
& "Q-\\\
7 -
-
3 =
oS

2 RSN

a o1 S T,

g SN

i \\

'S N

@ 4

aps T T
100 160 “a %0 X0

VBR BUFFER WEIGHTED VALUE

212l 4-5 VBR W 0] /b5 A st wh VBRA &4 8
A0t 2)

Fig. 4-5. VBR cell loss probability according to the vari-
ation of VBR buffer weighted value

-
AsaTre10
-
ABR-TH 20
-
v amans
Lr
¢
@
A
8 1
-
3 . - - }
r.S. L3 - e
& - .
-4 T - R Ty
Ed
——
e e e - o
'
10 ) 250 200

%o 200
VBA BUFFER WEIGHTED VAIUE

T2l 4-6. VBR W ¥ 7b5 3] wgtel b ABRA A A 7F
(3FaLuis 2

Fig. 4-6. ABR cell delay according to the variation of VBR
buffer weighted value

www.dbpia.co.kr



WX/ATM 293 dM w3 o $atd vise 4 2%

Y83 L0SS PROBABRITY

won
VBA BUFFEA WEIGHTED VALUE

0 4-7. VBR¥H 7hE R w3t o VBRA & gE
(4225 3)

Fig. 4-7. VBR cell loss probability according to the vari-
ation of VBR buffer weighted value

-
] ABRTHG
| o
ADRTrC 8
-
ABnTHes
a4
ol
S
5]
= |
8 1
>
a L J ———“: —————— — — Yo —
& e . SR ]
o .- S e
2 1 PSS e |
S
! Yoo 00

150 00 oo
VBR BUFFER WEIGHTED VALLUE

13 4-8. VBR H{# 7} A Wstel] ©E ABRA A A4
(e3re] & 3)

Fig. 4-8. ABR cell delay according to the variation of VBR
buffer weighted value

A 7ve Ao v4alA|ul, VBRA S £43EL U
U& 28 H8% A7 d 988 o F U 2
W 4-58 1% 429 Fel 2 A9t v dlH ABRER)
Ho osfx VBRA S &Aool FrghE o 4 )
w3k 1Y 4-78 19 449 v s8] BolL ABRE 2}
W VBRA 9] &4 F7HAR S o F o

V.24 &

B A3 ME ATM ForumolA A estx e
CBR/VBR/ABR/UBREZ Ho] ATMAS Xz 9lg

g o Ee] QoS 548 A7/ 9§ W g
O e R R éﬂl%%‘% Ayt Ajerst
HEge W Ee] deg Esl] st A
B Alageol g salste A Aa] 2A4 & oat
zyzte]l B ¥o] Hf 3tz ATM A3 9] WAy
& P, MY A Hell 22 QoSE WKt 4 A
A7 A EAS 2Esk] Aus B ATM A
Aol W {88 BAEAY.
71 A%, CBR/VBRO] 3} & E 8] % of A= CBRA 2
AAAZHE BAgsly] Y8t daelE 38 H 5o
VBRH#H 9] 7t5A & Bh‘zwﬂir VBRA o] $48
A el e gxelsE 248 2 f8of VBRY|H
9 FFEAE WHANY v -u} 2@t CBRA 9
A A Zkt VBRA S &4 85 gk oy
2 F 38 &3l VBR@M 7HE A& HEhA 7] A A
HAAE FovmgM MH5e FAT £ Jrk 3y
CBR/VBR/ABR 2] Ed]Hol A= o2 28 3
|8 A%, ABRA Q] 7} 271 200 o] 5t Al & VBR
Aol 4ol v 2= GFol ARk 200 of el A=
VBRA &4lo] Fopdheh, e g ¢aald 20 o
EFAAAL o & v} ole} 7ho] W &IH v}
X8l 2719k M &8k A el g w2
zbe] VC7F &5-8kz QoSvt Wasln, 7HEX 5 W)
A7) VO o) F Rl mebr i 450 WslE s
AR SR L R

Hogol AFHAlE B oA A wn G
o A Me 2AEYE e 4 de 7
| wd&ds dejnvo] BEejge g os ¥
e g e Hay sl gt e E 2 43ko o)
G& AHEQ A 3l 45 & #2483, ABRE
B Aojzt shedt WA Wl A e 2AF

Y& este el

!

fi

s m}:

40

dgnEd

1. Shirish S. Sathaye, “Traffic Management Speci-
fication Version 4.0”, ATM Forum/95-0013, Feb.,
1995.

2. F. A. Tobagi, “Fast Packet Switch Architectures
for Broadband Integrated Services Digital Networks”,
Proceeding of the IEEE, Vol. 78, No. 1, pp.133~

1763

www.dbpia.co.kr



S ER S il "97-8 Vol.22 No.8

10.

1.

12.
13.

14.

15

. K. Sriram,

167, January 1990.

. H. Suzuki, “Output-Buffer Switch Architecture for

Asynchronous Transfer Mode”, ICC '89, pp.99~
103, June, 1989.

. F. A. Tobagi, T. Kwok and F. M. Chiussi, “Archi-

tecture, Performance and Implementaton of the
Tandem Banyan Fast Packet Switch”, IEEE JSAC,
Vol. 9, No. &, pp.1173~1193, October, 1991.
“Methodologies forBandwidth Allo-
cation, Transmission Scheduling, and Congestion
Avoidance in Broadband ATM Networks”, Com-
puter Networks and ISDN Systems 26, pp. 43~59,
North-Holland, 1993.

. K. Mezger, David W. Petr, “Bounded Delay for

Weighted Round Robin with Burst Crediting”,
Technical Report TISL-10230-08, May 1995,

. K. Mezger, David W. Petr, “Bounded Delay for

Weighted Round Robin”, Technical Report TISL-
10230-07, May 1995.

. C. H. Koo, K. C. Park and K. C. Park, “"A New

Cell Scheduling Method with Logical Separation ol
a single Buffer in the ATM Switch”, 1SS 97 Sub-
mitting.

“FETEX-150 ESP B 160 Traffic Management”,
Fujits

“ForeRunner ATM Switch Architecture”,
systems, April 1996.

Fore

“Magellan MPS: Nortel's traffic management sys-
tem”, Nortel Magellan, 1996.

“Cellware”, Cellware GmbH Berlin, Germany
The CACI, Inc. -Federal “SIMSCRIPT I1.5 Rele-
rence Handbook”, Los Angeles, 1995.

H. Saito, “Teletraffic Technologics in ATM Net-
work”, Artech House, 1995.

. A. Baiocchi. “Loss Performance Analysis of an
ATM  Multiplexer Loaded with High-Speed
ON-OFF Sources”, IEEE JSAC, Vol. 9, No, 3,
pp.388~392, 1991

1764

7 & 3|(Chang-Hoi Koo) A 34
Gt B A 8 3] w24t 959 A209 635 FH &
Lt X] 3HNa Ji Ha) A 3] 9]
19691 29 289 A
1991l s A - A il 8t A =y

stk EJ(3 A
1993w : 39 ~ & A » 3k 1 2421
ALY AL,
Ao ATM 29, &
AR ASIC 47,

w32 g

gt A H(Kwon-Chul Park)4 8 &

19531 109 89

1977 29 st A Rpg
gr3H(3HAD)

1979 29t disha o sk
x-Sk (A AD)

1988y 29 : et i gkgl
] 2} g (U AL
19821 29 ~& A g 2P A 01 91 ATM L8
G

gb 2 (K wang-Chae Park)

oy e A EhE) erit Al 9ot Al 219 3% AR

434

0

www.dbpia.co.kr



