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ABSTRACT

In this paper the performance evaluations on Asynchronous Transfer Mode(ATM) access node are performed in
the ATM access network which consists of access node and channel. The performance factors of access node are
Cell Loss Ratio(CLR), buffer capacity and delay time. Both the ATM cell-scale queueing model and burst-scale
queueing model are considered as the traffic model of access node for various traffic types such as Constant Bit
Rate(CBR), Variable Bit Rate(VBR) and random traffic in the ATM access networks. Based on these situations,
the relation of CLR, buffer capacity and delay time is analyzed in the ATM access node.

7]#9]=: ATM, CLR, QoS

I.ME olzgigl wjAoNA B =FoMe &Y f41 2

FA AE3A Aalgle] ATM A&abe) FaTA

Al A5 FH el ATMEAIS] 52 2291 ATM AH&wrxo] A 2Alg, wivfgst 9
2 &4, dofe], <Ak wHelnit]e] AMu)iAyge] A AAZre] #AE TR HED MAE
A= T gick I FA SARAAME f4A4 AT 71EAR] 71ER AR AHESKI 718
o] ATMEAIESL A5k ola ool dHele] 3 =04 SDH(Synchronous Digital- Hierarchy)

qd A|AE AT+ e F4 ATMEAR A 718 AEEE] 155520 Mbpsel]l sl
Z1eE S48t qloH, FFAHOE AAY F# Egs oir] o]Exql Al ATM cell-scale
A SgEe] Fuld o]EEAIYe g z3E queueing¥} burst-scale queueing 7o 2wk FR3}
etz glep of A £AE, wzlge 2 2dAzzke) Al
* frgielst A ugAla ** Faekgelsta Ryl B yetn)

=T F : 020060-0205, A4} 2002+ 24 549

945



FFEAIEEE| =57 '02-10 Vol.27 No.10C

2 #Aein. aeld slEe] B4 ueslE 2
2| ofHE FAIReA ol ARE Sle AFA
A4l PDH(Plesiocaronous Digital Hierarchy)Z73 )|
4] 2.048 Mbps2] Elg 4ol A&3}7] $laf A4
°] ATM §Al% £ el VBR, CBR ¥
o Edel disle] A &g, BT 2 XA
77t ARRAE AHHHoR FHFLEA J|E
AFAAN AHEEE ATM AFEk=9 AeEd
of 4HE Fol Al AT T H8d ¢
A= siglch 23belde ATM AH&rcse] =9
AsH7HE ¢jsl =g ndg ATM cell-scale
queueing, burst-scale queueing HWa@ FE3}o] A
=319 3 37%el43= VBR, CBR % A ==
tialed A EAE, HEgeF W AAAIzEe] Ak
AE Aoz BMsidle) 43deide 3339 &
A W8e 7kei sl ATM AEirse| 459
7He s e s R Rl el
A7arerel iste] dFsksick

I. ATM #&:E9| Edlm 2

71z AgkE ARE AR doi SAA e
dold s quene’t BAIE7] WFol queueing ZZ
AAS BA3ke A A Hr1e] "ottt
ATM3AFME A5EHE 913 Queueingo]&
<+ E9J3ke AL A9t oo o & H8l 23 1
3} 242 queueing system ©]2&H. Queueing
Alzwle ZgIAbe] a3 d", sijixpel Auls )
§l, Mua fdg 2 A28 gkl osix EAlE]
o] zcf¥ ATM Ea)=-& cell scale queueing®],
burst scale queueirg #@d, 3 MLz FEs)o]
A 5]ojo} gk

g AEDIK] D20l 4

w, Ci7130] tel 4= P uilisgion
— D —
Auigz o —_— —> o4t
= > s e =
by vl ARt s AHIAARE
Iy Mg ARE

3 1. Queueing Al2F)

1. Cell Scale Queueing
CBR 24 sourceEo] 17]2] vlso] A& rvd
v, 2% 2A source2HE|Y A T3 EZYAS

946

Rdsl= 3¢ A4 sourced] ) E3] Zvkw
3t w] Poisson ZZA|AE o]-23lc). Poisson T2
Azee pte] BAEY mdoln] I3 1exe}
o] slotwd Tatsle A £F HIFgL olzixkt A
2] queueing-g cell-scale queueingoleky gkt

2. Burst scale queueing

Bhte] cell sloto] opd oda] A slotd wEishy
Zo)zl 7)7FEgke] A burstE Az 2 glc) =
A4 burstyelE ksl Y] 4}
“simultanecous 7|72} A slot3E =A% u
queueinge] ¥HAgkc} <7l CBR source Ez)I)e-
3hte] Aol mabgl o dA7de]9] inactive Alel
7b wz2s Aoz EARH 4 9lew VBR
source EzF-2 burst cell?} active Arefe} of$- 71
inactive Alell24] BA ]2 4 ¢Jck o17]A] burst
£ dAAZHEEre] A tASE AHolElr). = burst
scale queueing2 simultaneous burst®] 3 9] -go)
ATMBH 2] cell slot rateS 233 7-$olch

. ATM ESZE9| 45ET QRN

=dfizlol} CBR Ezfge] 7fole cell
scale AJ-7ito] &3l burstide] sourcer} &3}
€ Zfoll, & active Atejel 7} cell slotg& =
#H3l= ¢l cell scaled} burst scale o] =5 &
Akl 18 2= Aol Haslr] $15F =g
2y vehdeel.

I e

TN

_Cmr—m 3 ImrmrCmrm
_m
:l_:l_/

2 HHH TRYD)

(a) Cell scaleell 4-83}7) ¢/3F queueing ==
()2 —
Ny T
it = |+
c

) e O =
SOURCE 1 fw mm?hﬁgs:ﬁ

SOURCE 2

SOURCE N
(b) Burst scalecl] #4-3}7] $13F ©}ZF ON-OFF Source E.l

I8 2. Agk=e H4s] A% =9 =2l



=T/ ATM A%

weola A £043) vis 4 U AdAzEe) ABEA 24

1. CLR(Cell Loss Ratio)
VBR E#g3] 7-§- CLR-E cell scales} burst
scale AF02 FH3lo] A1) o] AR,

Lt - o152

a3
CLRwCLRya = exp| Ny -4 =2
1 (pNQ) L ~ ol
=0, [MTT1 ¢ v

CLR. cell scale queueing E7ollaje] A 424
&, CLRuqaZ burst scale queueing 3H73ol412] burst
scale loss option, CLRys¢ burst scale queueing
#7212} burst scale delay option, p = ©]4E,
xe #9e) z7], N&= A 287 17) sourcer}
A 2T Age] ) (7CL), LN, 1= Nl
2] A WA gl b & bustd HF A $E @
gt

CBR EF4] 7%l ND/D/l queueld o]-£3}
o 299 ¢ 3lon 4 ZaAae MY 5
Al 714 sourced 7}An] Z} source EUZ
7l DE Zeth wmgske Fadeln sbgsh
CLRE quever} 12]9] W{m=7] x& 2343 &5
oA elsjH 2AH & glom A@)e} o] =g

CLR = Q(x)
= 7124-1 { 1'l'(%—i n)l ( an)" (2)
_ -2 _D— N+

ND/D1¢l}4] CLRzE2 A gl¥ o] Au]Aigol
SAHY o 2ReE & 5 glen olzd AL
£ heavy waffic Aelizls el 2 ND/DfI queue
9 heavy traffic Z710|412) CLR

CLR:Q(x)=exp[—2x(—f\‘I—+_l_;2)] NELEAD)

Nghol w9 & 749l poisson process= N CBR
sourceo] W3l w9 HAg Alx|o|n] N—oogl A
Soll NDIDI1 } M[D[1& =I5HA] Hef.

Ay =gl Aol CLRE M/D/1 queued) s
HE o] 8% 4 9lon] MD/IAAES] 79 A
3z} 2

CLR = Q(x) =exp[ —2x(—1—;-‘1)] 3)

ola) s & MD/1 Al=9] HE quenclo]}

A 1;_.21 queue Ao} 7Hashe g-oUehdit),

22|32 Q)<= queue =717} x & 273 52 el
= ol= 33 W =27] xol| digk CLR} FAlx o)
Hck o] CLRY) ZAPE vk o g ol4xr} 2o
7350l Astm & o] 4-Eol|A] overestimation®]
& o4k ol| 4] = underestimation §lt}. 78] 7.0] 734
o] CLR¥} wg|8-a7kelli= log-lineardA7} glom
M/D/1A|2=5¢] CLR Ae o)l a3t

_ o - P
X*—%( l_p)an(x)a o= ZI—II::Q(X) o]*‘—j—itﬂ

5ol 438 AL B SetAe AR E Haa
& e el ek

2, Hugzk 3 x|HARZE

W chkek e =] £ o cell
scale 84 ¥ burst scale 247} ¥5F ZA)5)= o)
cell scale 84y =T Helol] Allgle] st
EA5te] 53] VBR Ez|E2] 79l burst scale
L4971 3718 mElE]ojof glc) burst scale Q4=
27YA|7} 912 Shli= burst scale loss option(rate
envelope multiplexing) 224 A A jzdgo] 4
SEES 251K UEE burst A9 sourceE
Algtsfol s} Z3El= 7ol excess-rate o]
At e 2Agc) ohE shhs excessrate A
= AE F SxE FEI) 2 wEE Rsks
Zolel Ay Avte] 2AET ez AEe iy
of}A] Aed=ic]. 0732 burst scale delay option(rate
sharing statistical multiplexing) o]2}3 e}l

ulghd Wse] =7|E ootz & AN FQ
T ARl FAleE Edfug ofgAl #1147
=il =Yl EAlojoh =Rt w=e] L HAPEA
= CAC(Connection Admission Control)2} & A
o] wFpEo F93 JIF& vk S burst
scale loss optiony] 739 = cell scale
constraint °f| wje}l =277} AsAo burstAle] ==
ek ol gekg AdAshes AHAd 24k of
ek ol burstd] EE-g wolEelidl CAC 2
Z1o] burst scale £4E CLR 8137 ofsle gt
o2 Agslr] wiEelct. CAC dwz]E&e ww=a
7ol w2t sl AelE dehiixle teckm 7}
Aok 2)3le] burstye] Ealgel 49 HFols
E+x 93 cell scale component?) gradient & v
5 F3 A F48 Jepdict

97



5 EAISE]=FA] "02-10 Vol.27 No.10C

Z2y CBR 2= dl=allslel A9 cell scale
component”} &4 ©] F2335  burst scale
comporentt= 2% Bllgere ol=jqt Eeme)
o F3lx] AA=]. o] AL At 84E wiF
E 23 A #4904 E3] interactive AJH]2gl
7Sl o]-$ wizksicl. zEla burst scale delay
option?l 74%- burstd] Ezjsleke] CBR wx @Y
Edjle] ol4 g +20% 1Y 4 9loo] o o)
v 45wl 7ok el 22} excess(burst
scale) g W3 Fed wE L F HHE
54 2jel Wo] 84 2 aleldeln nred
2 Afdjzel wlg Alzkek of¥e v]™ $ glchs
Zoltl. ol & A3ty o8] Eel%l vmE Fsl
HFE FelEtAL- time priority ABE AREE
e o ol FAlRRE i BalshA wze

Aol ik

oy Im

2.1 Wy % CBR source®! ZFel vm zk
o>

Az

(=

bal
k4

ot

M source2] EzfjEl3} CBR source?| Ej¥-2-
cell scale queueingo] #i%=lm, @iyl Eg¥e]
CLR 4%e] o defstnz wzgete Ash) 9
e AdENFS HANsE o83kl Blw
Ho XA K-> ARG AHs) B4
& FZ Aol HE A<D N2 F31EHe )el
A= T A4S M/D/1 AzHlel] gk FAAE
Apaatod Alraiey

= -1 picR

*T T2 -0
- = _1_o_

tm = X5 = 5 l_psln(CLR) (4)
= ES

tq twts —&5_2(1—0) +s

E3] H A g7k finite M/D/I AJ2Ele] A
3 gkl oS 25l ol finite MID/I Aol
A &Alo] wlg- zrha 7 E)7] wjEelck o2
ANSS o4 A £4 9 Az wE I
o wslaf, woe] =4, wWe =] & AYY
& gley. AF o]z} cell-scale queueing HFE-S-
deterministic bit-rate  H253 2 rate envelope
multiplexingol] =543t statistical bit-rate A5
+ Z= 34| A4=cl. CBR 2 random Eg)
Hel| gt buffer Z7)85 F3t7] $l8iA4= random
EZ 7ol CLR AFe] Br}h A=z
random EEQ] 795 wedstw ok

948

2.2 VBR source?l el Hu 2t

VBR source] Ez]=-2 burst scale queueing A
FS Z3F8LL cell scale queueing AJEake- x 33}
= #dg % CBR EHgrc} B3 g
ON-OFF sourceol|4] A== tloJgl 3elje] =)
Zo] &3k ¥efioltk 7} sourceoll] WAlEE B
2= peak cell rate, mean cell rate, active 4}
eof4e] HF BAE Zojo} e EE wHez
H7i=lcl 23 burst scale queueings A Eh=d)

=

Zo AN AAEE)L burst scale queueingo]

BAsHe peak cell rated] #HAg (NO=—2), 3

M2E olof ofat Wl Sape] wlE (£), BEFY
ke ), A EURCLR)) Stk 5 H@F 1%
sbd CLRYZ wslap] we wslgake #4%

% glck
V. 4584

1. = X CBR sources| Ez2fiEol HA H
HEgaknt Xjed AlZE

g source?] Ez|¥3} CBR source?] Esj|dL
cell scale queueingol siFsw, WY Ezige
CLR Aol o Aofsleg wis|gsks AP 9]
sixe WAyl EEe] Hdyels olggich X+
Hug3 o oJEE, su A £F AZHE, tnd
) ADAL, o= BE ADAZRE grlgel
3 3& 77t FoiA CLREA o]&4-Eof ol o
#HE2F x(p, CLR), Foi3l CLRg oA o]&-=o
k2 HA]AA 7L ta( o, CLR), ©]&%el] o}E H
TAQAAZL 1o 0)F ERIE A &% AEE s+
Elg 3Ade z2sle] 221 psecE |83t El
F 3ol ATMAS i 20 Asecd] S22 AP
& o M Exee] ysiEkl] & wsgekal A

) a1 032 03 o4 0.5 05 07 08 0.9 1
[

(@) HHEH



’ 1]
CLR-10E(-12)
- CLR-10E(-10}
CLR-10E(-8)

0
099 0991 0992 0993 0994 0995 0996 0997 0999 009
#

®) el

L

0,009} T

1

0.01

T - +—

0,807 | e - —— N MV AN gt

0.006 T— =

W) 0008 fomeneg oo e | SUDEIE SNUR

a004

() BEAAAZE

32 3. 9 s Yejak whE wHgd % AT

Aeddzhe vhehlz gle ® Eelmel ¥siel
273t W} 975 CLRE sl $1ai4
mulgeke 2Tl Ae dedsht oz Qs
A AeAx7¥e] Z7VE sl Be molw alck

2. VBR sourceg Ez{i=el &A% burst-
scale queueing® HuIZ

VBR source®] Ez}#-& burst scale queueing A
2o 33la cell scale queveing AJH#uhe- E33]
= dg % CBR E#zuct ZH3en w2
ON-OFF sourceoll4] A== tlokgt efo] Ex)
o} g FPeloloh A@F ol43ld VBR
source EZNZ e burst scale queueing AlH-of ok
CLRY #3l2H p)oll WS ST burst Ao] F W
42 X1(p, CLR)9} No(C/yH 313 o)oll w2
BT burstdold ML X2(p, Noy& I 49}
2k ()2 A A SF8(C)2 4528 Alfsec, 174
9} source7} LAsH= o) A&(h)-2 200 AYsecE
FEe] No 22.64% olgsldon, o] A+
CLRE 107° olgka 714 siodeh.

[} 0.1 0.2 03 04 0.5 0.6 0.7 08 09 1

4
(a) CLRY 33} up2 3g sjaEzeld »iwdaF

HEHE
st
il

x(e,10)

(e .20)

Xa(p ,30) »

sate 40) ¥

L] 0.l 0.2 : 03 04 0.5 06 0.7 08 09 1
3
() Nt #stebol e BT waegelsd v 8

02 4. VBR EaZ0) Fajeke) we BF BAE Aol
-4}

V. #sa

B =R 7]&e] A4AAlQl PDHE] ElF
Aol FEE ATM HEeso] A A8, Ho
g2 g AN AREAE BEeEA
QoSE ¥ ATM A& x=of Exd A58
Fshed FAE Tk o1F flsl ATM A
zo H83 4 e =AY 2dg =3i3le] cell
scale®} burst scale® T-3-3lo] E{slg]ow CBR,
de] 2 VBR =iy depd HEndg HESA
v} 7= CBR ¥ Y EfHol& cell scaleAdFit
o] ZA)3}e} VBR EzflFof|l&= cell scale ¥ burst
scaleA] Bo] RF ). olzjdt HER =4S
ol43le] CBR, ;% % VBR Exfg ez =
oo Rajeke] wE WLk A XAATE
2T A3 =ege) Yokl el @9 8
FEE CLRS #4317 flaiM wis43g F7M
7l AL gdsht o]2 Qs A xXAAzke) Fvt

2 2o80) Be & 4 olck AT A me $A
waloz ATM AH|22 AlZelr] $1§ ATMAS

949



4183 =23 "02-10 Vol.27 No.10C

% AAA AMu|2E QoSE BEAF)Y] SleiM B
oA AES A 48, wggsF 2 x|dx)7t
7o) WAL weislolo Wk ol B EE)
A 488 A7 DS vleko 2 ATME o] &3
53 MAC(Media Access Control) Z2&E 373
< 8 ATMA|SG =9 £33 =g Al
E FT Aok

gLEH

HD

[1] Dipankar Raychaudhuri, “ATM-based Transport
Architecture for Multiservices wireless Personal
Communicaticn Networks,” IEEE Journal on
Selected Are:és in Communications, Vol. 12,
No. 8, October 1994,

[2] B. Jafarian and A. H. Aghvami, “Performance
of Multiservice Dynamic Reservation (MDR)
TDMA for Multimedia Wireless Networks,”
IEEE ICUPC’96, pp. 291-294, 1996.

[3] Dipankar “Wireless ATM
Networks : Architecture, System Design  and

Raychaudhuri,

Prototyping,” IEEE Personal Communications,
pp- 42-49, Aug. 1996.

[4] C-K Toh, “Wireless ATM and AD-Hoc
Networks,” Kluwer Academic Publishers, pp.
27-28, 1997.

[5] J. M. Pitts and J. A. Schormans, “Introduction to
ATM Design and Performance,” John Wiley &
Sons, 1996.

{6] Mike Sexton, Andy Reid, Broadband Network-
ing, Artech House, Boston, 1997

[7] Abbas Mohammadi, David Klymyshyn and
Surinder Kumar, “Characterization of Effective
Bandwidth as a Metric of Quality of Service for
Wired and Wireless ATM Networks,” IEEE
'97, pp. 1019-1024, 1997.

8] A3, ol3Hd, o4, 7235, “FHATM A%
ol 2] CBR Egfjge] Al &Alg &4 2 Ayt
ok -5l =Fx], A)243 A6B3, pp.
1088-1097, Jun. 1999.

[91 ol5}d, oA, “FMATM AH&toll4 VBR =
ol A SR /AR dEEAIE
3 E=5%], A 264 A6TS, pp. 29-39, Jun.
1999.

[10] o]}, o]¥4], “CLR Performance Improve-

950

ment of CBR Traffic in Wireless ATM Access
Networks,” 4th CIC, Proceedings Vol. 2, pp.
353-357, Sep. 1999.

[11] o]5}4, o4, “CLR Performance Improve-
ment of CBR Traffic in Wireless ATM Access
Networks,” IEEE VTC 99, Sep. 1999.

0| 38} &(Ha Cheol Lee)
N nd Guo)E AnEAT
(Dept. of Telecomm.,
Yuhan College)
1983. 2: =3k dista 33
SAFE (3D
1990. 8 : Fh=xahgosta T

o/

T A RTIIFIAAD

1999. 8:3h=3hydistn  Sh3FAIY R FSteN e}
L))

1993. 12 : A REAIZ)EA}

1999. 3: Eg7tely

1983. 3~1985. 6: SFZAHAEAIAF A A7

1985. 6~1995. 8 : FHEAl o PAulyl Alzb

1995. 9~ : F3HNT AREAA R

E-mail : hclee@yuhan.ac.kr

<FFA] ol Al dlole]FAl, ATMEAL, Eag
olE, ¥4 ZEEF

0| ¥ M(Byung Seub Lee)
2% YRVTAGE G
A -3tz
(Dept. of Telecomm.
Eng., Hankuk Aviation
University)
1979. 2 : &=3)goiehst &35
33 E4(FEb
1981. 2 : Algoh gt ishd AAgsts} SU(FeHA
AP
1990. 5:New lJersey Institute of Technology(3-¥}
HFAR)
1981, 3~1992. 9: g=AAFAIA T4 A7}
1992. 9~&A) : =gofdta FFEAH RT3
S
E-mail : Ibs@mail hangkong.ac.kr
<FA Hol> 91454, Al3AR], Adaptive array
Qe FAATMRY



