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Abstract

This paper proposes a new buffer management scheme to service delay-sensitive traffic and
loss -sensitive traffic fairly in ATM networks. The proposed scheme uses two buffers for
delay -sensitive traffic and loss—sensitive traffic. To satisfy the average delay time of delay-sensitive
traffic, cells in real-time buffer are served first. When congestion occurs in nonreal-time buffer, low
loss priority cell in real-time buffer can be pushed out by high loss priority cell in nonreal~time buffer
to satisfy the cell loss rate of loss-sensitive traffic. And to give fairness, cell in nonreal time buffer
can be transferred to real time buffer considering threshold value in real-time buffer. Using computer
simulation, the existing methods and proposed scheme are compared and analyzed with respect to cell
loss rate and average delay time. Simulation results show that the proposed scheme have superior
performance to conventional schemes.
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Fig. 1. Cell scheduling and discarding by the

queue manager at each output port of an
ATM switch.

Geomstric,

anenti
Mean E[X] A Exponentia

Mean E[S]

Burst Silence
<+
L] NI N
—
A ]
g 2, 2-9% wd
Fig. 2. On - Off model.
ATME vl Eef) S48 2 Au) 25 &
L34 ¥]=d o] 2lg) wte] FaA A=y 7hE



2% ATMollA] FH g )

Egg Ao dme|ge] AeEM 5% 3] Slsked
3E EES A ndEs ‘C o] Fa3jct
Al 2k Edge] o]l 84

28 Apefe} A% A H
4gir) o] Rele gAdo Y
Algsn, HAdE HodE 9 vz 7
(average peak duration) 52| ItEirlelEe] A& &
PR Wslshe AL 58l 2 e wHle
Al AE Ao old o "3 maslr] o, WaE
Aol glE Wie A S Fau =AR B
Eg} Ado] = H¢ E [X ] & 2+ 7I8Hgeometric)
Fx2 73 AS(silence)” |7 Hd E[S] &
Z}= A 9exponential) 2Z 82 7P Ect zEim, BA

T
o
R
2
tlo
d
)
)
of
T
2

ek Al 7HAL AR FolAm BAE 7 AR 7
7k A (D3 A )2 28" 5 9k
e = E X1 x4 (1)
8 = E S (2)

ola), HFAUE M= thea} Po] Welgk

_ H x1  _ 1
2= B A~%%§ (3)

| QA= &4 F dxe] EIX], EIS] 28z
A5 %%ﬂgdlﬁﬂ‘“ﬂ—-ﬂﬂd““.éﬁ 217t
Egjge] ol doleks Zold Z2bA|~(Poisson
process) & 7Pg}! 01

V. d Holg &8t 38A F9

ATMZellA AFsE QoSt 7+ Eehdd me} o}
ofsitt. BE b Al A wERbgE QoSE Ales)
A AlE FHAgE o]-43k] s AREREe] =
o] Myl gpalEle] wmE AIS] Hodr)h Fpae]
o ATM=lA $454 Al 7dshe 9o
= TR sloh AAR ojumyt Alg pAldew
Fihe 7l AAske 2AEH WHeEA Ao
A9 ARgoln FHAl: ATM £291% ZemuollA]
£7HCongestion)e] Hh¥slde w o] Fafpxlozm
HA3l7] gk whgo 2 S e EE A
= 7o)t}

3 AAGA(Call Setup)dAlelA 2k =g &

T q

A% E4 $AE Aol

FHEHR 5

3 o] Algt $AISleh £4 TR Yolwl
ek A8 #4142 $A57] 96 A +AedE &
FolA Yolslofo} shel 4 e A o

BElelA] Fold 4 glek

E 180 % A SAEN BE s
25

Table 1. Traffic classification with loss &
delay priority.

A 4159
T HigH LOW
FAAE T
HIGH Class 1 Class 2
LOW Class 3 Class 4

diolet M} zho] Al wIZME Edf 5L &

A e G A AERE o] AR

(Class 2). S47 shibzo] Ao w7t Begee 3
< 7 AF Ade 8] Wil 2 Al $
Awe9)g Fod ARG A HHE T8 Tl Wt &
= & A e 2 S E N A
HcHClass 1,3). =3 Best Effort Ezfg2 b2 &
Al Aeget g 2 SATE o] WA i)

(Class 4).

=R A e 4 A = uE
FHIA Adslr] Ak w5 e 7PEE Aok
28 34 ATM &3 v 2928 4 &8 2E
of sle F #eRE RedErh F Felrke Aded 1l
745t Edj2)(Delay-sensitive Traffic)& 4~88}71¢
A wEel &Ale) vzl =dig(Loss-
sensitive Traffic)& 83}7| 2|8 RiAXAZE w5 1
2]3 AR ARk

R r’”];«f o
il

o o |
Hl AT WIH
% 3. F Fejx 24
Fig. 3. Queue manager model.

Aol SAESAE ATMENE 2917 mEold A
B wgoz Aed 5 ook A SAEATE e
Class 1,3 AA17F misfol] Agslel Aot $41%:517H



19964 6A & TREHGE

w2 Class 24+ ¥|AAIZE w3je] Aok AAz)
waol] Al gl A2 vjAAE W 9l A
B} 4oz ub zlgle] o]Fofx|m] n|AAZE ¥F
o MAs{e] 9le A& AXZE Wzt vle 9ls
o2 A4k

Al IzkE EdHe A 4R 299
7] wiitel] Aol $Aleginie]l ey wHEH &
ok TR Bursty)®] E#gEe] FAA chEIE
23 Aame odgke sz ATMol #4HCongestion)
o] dAlyoz whalst o & $XE9] Alr AR
= e A pAEe] dS e en
A7) A7) e 2 tlekat Classe] A&EA 97ARS 1t
FA17 5 9t

32 2ol A Ae v A AR e ARbEe
A7 Mool Aol gl-& wf = zisie] 7hssh]
ol ¥ AAIZE WUl E3HCongestion)o] ¥HAa}e]
AEAE 7B 5 ek olefd EALR ld e
o SAeeet B2 & e A &M
2187 slal Algkshes W= el 7S vl W
#Heo) MFofl gl =& &4 A o] AT B
Hue) 2 &4 $A5e 48 53 (Push-out)dhs
719ME AMleiel gt 2l w3k EdEolA] 83
2pe Az $A ulzk mdgoA] wEEigh A
E& Foisbr] Sl AAIKE wEuof] A AE A}
I AAZE Mslie] Az} QlAA] ofsle]a vl AIZY
wu 7} Exbteetd wlAAzE Blae] AT 2 &
SAdes] Ae] AXE Wz 2 Aol Transfer)she 7|
H-& Agkgict

I 4 5 BERle] do] =ABINAE o A Ae
2 ARG AT A o] dmElEE BeiFok

a3 4ol|A] Eafshs AS Al RIZkRE A
el ke 4 9l WuE ekl 2ol Uzt

£ Awi7} BusyshA] b wog vz AlE
ARgE 2] gdriml AAZE Wsef] 2{Afz|eo} gl
oluf AA|ZF wWHel] off Fzto] gl MFo] FHF
oA g A = Ao & 9 E &
1 e S Sdeele] Aolzby s7)c)h wkef
&4 AEse) Adolap AARE W] e
$Aed] AL HEE, AAL wHe g
$Ae9l Ao glohd =Alshe A dridct
of] w17}+5}A] A& w7} Busysh] ook
o2 g ZYd 4 ARE 233 Yo w4

\:;)}

o] =N
AT =

P
n

A
T

sl

3
of¢

i

r

4

ol o
LSLT:

R
2

ol
o]

(977

BB H AR BOH 27

N

b eisie] MAsofol Bek olw BlAAITY ise of
fatde] slomt Aol Mxul oA ghe AgE
AAZE wsie] A AGE AAA olsalAlE ahela
e 972 olslal A WA Maie] AT A skt
B AR B Ho) ARF =3 AL wAAT B
soll AT, A mae] 4 AETE YA o)
ARlois ALAZE wishel B &4 Sadwel Ae]
FAH=AS A G £ $415912] Aol
Alghehl w12z ] AT o] AAIZE W]
e £ SAdesl A SEa w23 4L )
AAZE wHe] AR e £ $Alwsle) Aol
AAZE mfiel) glok e kel e s7]sic)

2

=)
L

. The processing of arrivial cell and cell
transmission algorithm with threshold.

V. ME 23 Y e
Agehs Wl el Algsl e wa Hish)

Aste] A ®IF Bl R $Ae] TAEE
Aoz 7Hsiglen) o A44d &-ox wdg Fif
of MAYAZIE ojdf WAE Adelella DAEE T
Ao A E [X] = 2270, A5 Ao HFATE [
S] = 0650 [s] 2 M Ao A 744 A
0.016 [s ]2 7Pdstdet. el =xshe 2|l 71zt
ASL E2 Ad S 7RI, Ay ERY &
o2 &4 4909 1 Fe-g T P o)
zhzke] st HHE 2 A (el 2s A"} &
A gk B oo dloleRtle] == A

L
o_



28

=]

/s es) B2 WAR Indl goby e
WA A Wz A G xal $41ee)
5o £ SAENE B AUHAT pe
4 U =) A g A U ke
S ololelel 93 85 Ok sk Frelers o

slsf 2%k

o]

Pr

L__

Aoksls 712 SINGLE W=, NTCD/MB$} ]
I Bkl SINGLE ®#E 80709 A 233t 4~
ole =rlelw, $A149)E w9 FCEFS(First
Come First Service)A]od w2k 42 A3}
NTCD/MB+ #]od 2-4de¢|shS mesle] =] =izb
Eellule AAE wlafol &4 wlizk Zaue w47k
wlof] Ak ko] Ak A AAg= 30, 50702

P4 =] 2= A S R B 3 At | ofar
FCFS wpres =2k g Helsts] AA7F wau)e
AL Maldie] duct eddom xidsln
HAIZE ool Aol o1& of WAL Wuje] A
& sl Hok

Aloksle ws 2] 71%e] setelels NTCD/MB
o} FedsiA 7HEb =4 J#JJ—@ A= Al =7k A
ol AAZE Hizlell AaEy 5E7YE o] fshs o
S
Push out)2 A&Asig]om wal A7t wsjollA] &3}
o] Mbgabd w|AAZE Wahye] o
o) AlAl7E mshe) 15721
(Push-out)g 4= »lﬁ—i =4 241
3 3, ALAZE wEule] QlA| A& 1346‘}04
shte]l A Ho|(TRANSFER)E 7FsAgk) o
Az 10, 20, 3022 71 sledch 73 x]-gaﬂo]ﬁ
= 29l vz Edlgel A A} 45000,0007 7
#) palglgdel 23 Sl 18 147bA] XEe Ao

=8E

Ao
a=

Wil(Complete Buffer Sharing with

f';/xé -9-

[e}
A

e
shodw, #eis}

[
THAAE $

E=y
&

A EeEs &4 A EdEe ) Evels o
el YHE AEATIAG BEADALE oI

th X&Fol| FoiAle F5shs pa(p)S 048 3148l
P& 7HHAAIARX] ERI) 095712 Al E#Ho)A )
ook 18 59} 62 pu(p)S 043 IASkL plp)S
7P F7E AIRE o 2] gt =l Aealgs
Heojfel NTCD/MB7F 71 whe AleAlge wo|w
ow 1 ggoer o derss bolk

SINGLE ®{#& 283 slo|ct Aljbsh= 714e A

T2 Rl 080l UAAel o2} T=30 <
T=20 < T=10 &} 428 AEAES 713} 2o 1

ATMR A 33 A

(978)

A FAES A HEHS 5
7 Eehst £ g ERe BAe) sl o) A
o =izh Euge AdEals Sl s wA
% ol AT HEvPsse e BAxAg o
alel,
10" ————— Y . - . -
}’/@ﬁf
0% ]
4 l{.’//" Y e
. e ,
10 E / , P
" 7 /
a 104Jr / i p 1
a fe e
= g% /it J )
/ /
/ (1) SINGLE
10% @) / ¢ (2) FTCDI MB
i {3) PROPOSED, ™10
, ‘@ (4) PROPOSED, T=20
107 i {5) PROPOSED,T=30 1
05 08 U..E'S Q0.7 0,I7_5 DTB 085 U.LB G.éﬁ 1
3 %3l
a3 5. A Wk Edge] AEAEQ, = 04, p
71)
Fig. 5. Cell loss probability of delay-sensitive
traffic(p, = 0.4, p; is varied).
18" e ¥ . . ;
10% 1
10°% 1
ua
Ao /// {1) SINGLE
107% g 1
i /;/ v (2) RTCD{ MB
b @ {8) PROPOSED,T=10
10° e {4) PROPOSED, =20
1 E} 4 (5) PROPOSED, T=30
0wt @---r— e e e
10" i L 1 1 — - L i
05 06 08 07 075 08 08 08 095 1
£ %5t
a3 6. Ald R Edqde] AEAEp - 04, &
7hH)
Fig. 6. Cell loss probability of delav-sensitive
traffic(pr — 0.4, pn is varied).
IR 73 gellA Al RITE Esfe] AEMNES B
AFrh NTCD/MBs 7Hg %2 AlEAlES Mol
ol 4 Wz Eelge] AEAES VXA 4 gl



19%% 6R EFIZeH

i < leh ol Wl T-30%) dlslak: g
7H e AEAESE Holw oSS o 5 gz A
%)(T)7} =fo} %alf‘% A Wiz Egge] AEdES
A= gl
10" r . ,
10% {
oY 4
L] /
]
TIRTIN )
/ (1) SINGLE
107k / (2) NTCD{ MB :
/ (1) {3) PROPOSED,T=10
/ / (4) PROPOSED, ™20
mdr / 4 {5) PROPOSED,T=30 ]
Y A
05 06 08 07 075 08 08 09 095 1
¥ 3t
a8 7. &4 3k BEqRe AEUAEPp. = 04, o
)
Fig. 7. Cell loss probability of loss—sensitive

traffic(p, = 0.4, pr is varied).

@ A~ (1) SINGLE
o ) (2) NTCD! MEB
0% © {3) PROPOSED,T=10 i
(4} PROPOSED,T=20
4 {5) PROPOSED,T=30 _
107§ 1
10" ) L AL A A i L A
05 06 08 07 075 08 0B5 09 085 1
£ w5
a3 8. &4 i Edge] AEAE(D. - 04, pa
7hd)
Fig. 8. Cell loss probability of loss-sensitive
traffic(p, = 0.4, pn is varied).
1 99 102 A wIZF Edfee

it Xl A7
=}

& wolFrh s Haa]adAzle] 2 72 SINGLE

W g x]o] =izt Exfjde]| g ] *l{}& =
Al = 98-8 oF 4 olvk NTCD/MBS 7% 71

(979)

XEE B I HE AR OB 6 R

S BE AR wolw glent kshi

29

/]HJ = o[}

AZ7E 10 A$ell 7ol 2AHF Axbg Kol glck

0.5 T T v T + T T v
0.45 (1) SINGLE ’ "
asl (@ wTcDIMB ;
(3) PROPOSED, T=10 :
035} (4) PROPOSED,T*20 /
S (5) PROPOSED,T=30 )
.<_. 03. ', 4
8ot , ]
02}
® .
0.15¢ o 1
o1 : _
L s
. 3
| - / / @
8,55 06 06 07 075 08 08B 09 095 1
& w5t
O3 9. A w7 Ed=e] H 2l AZHp, = 04,
P 7pHl)
Fig. 9. Average delay time of delay-sensitive
traffic(pn = 0.4, pr is varied).
e8]
03} (1) SINGLE 1
(2) RTCD{ MB g
a5t (3) PROPOSED,T=10
- (4) PROPOSED,T=20 e
~ (5) PROPCSED, T~30
< 02+ ’
Bl -
= v
g 016} . ]
w
0.1p - J
- - L (5
0.0s¢ )
855 D.LE U.‘55 07 075 08 08 09 095 1
x w3t
T8 10. #Ad =IgE Edfd]ef Hat Al A17Hp, = 04,
o 7HH)
Fig. 10. Average delay time of delay-sensitive

traffic(pr = 0.4, pn is varied).
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