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Performance Analysis of Partial Buffer Sharing
Priority Mechanisms with Push-Out and Insertion
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ABSTRACT

B-ISDN will provide communication services by integrating various and heterogeneous traffic requiring differ-
ent quality of service. In this paper we propose four priority control mechanisms for ATM multiplexing with a
combination of Partial Buffer Sharing, Push-Out and Insertion in which the Push-Out is performed at buffer 1
and the Insertion at buffer 2, respectively. These mechanisms can satisfy to some degree the qualities of both
the service sensitive to loss and delay together and that sensitive to only loss simultaneously through
simulations. For the purpose of reducing instability of delay for the load of lower priority, we propose Partial
Buffer Sharing mechanism with Threshold-area appended to the area of Push-out and Insertion and study its per-
formance. In addition, we describe the implementation procedure for the simulation program to evaluate the per-

formance of various multiplexers,
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Finally, as a result of performance evaluation of the proposed and the existing mechanism we can obtain not

only a congestion control method but also determine what type of multiplexing mechanism is adequate consider-

ing the type and qualitiy of traffic.

I.M &

#4559 #AHolA 4 Kbpselld 4 ¥ Mbps7}] ¢
&% WEe] #doiM CBR

(constant bit rate)$} VBR(variable bit rate)4] 2 o}

5
deldel Aad Aul2,

Az, 23 TAA fFe] BN AAA @ v
A4 Ml 2] hFd AUl 2g Edsted FA0 A
48haL 2} 8 Zlo] B-ISDNeojc},

B-ISDN%e| E# 54& paAlzoz A4Huw
HDTVEH#at beo] 2, AE (jitter), &l FA|
of ¥17ral A 4 Mbpse] Fe g 8 psl= A9
dloletel vt A9 7ro] burstyd EAE ke
VBR9} 2 39 ARl 728 CBRe)l 1%, A
o1z RiztERiA R &4 o ¥ A &4l
T1zret diojelel 228 AE%E YR wdAAd NEQ
AN A8 % 4 (interconnection), A9, 21& 79
A& (small file transfer) % Ach 1]

ofgA thFsME b 4 aFxH g Ya2s
w2 MM 28 E FA ol AEe o HF0r ot Ashd 7}
FHE BF UHEAY & Aozl weby
arol g% -3 (offered load) 7} %o &% & 2349
FEoZ Muls FAE {A8e

ol wel e ® Aojel ¥ £ Aok 2@ ATM 3

Sl Eet:

o zexp e g

FWAg 7|22 S BE ENN G BSHES AR
gz 58 ES & (header)g e g ol R0l 53

e 24 W dlcel) g B3 AEHZ ATM 2 3§
] 5 CLP(cell loss priority) BEs $AE 9o &
zdHE Aojol o] 8 4 ArH3] AF7A of 2R
ol |3 &4
trol) W&ol AR A, =F[4]AME 01 T4
8 o delxod HAlg WA FAANE FHAE
g weogju Atk 2 SN Xlﬁ“”‘%g‘ F
A & ek =#(5]dME FAHN S FA o7} 4
AEAE W 543 dolet o3l LH°“"19] o} e}

¥ 2= o] (packet voice congestion con-

672

Wl Aol gk Ark veb Aok F 2L M &9
Al e WA AEE] 2 dolg WA A aEH
U T ALk 28 o] E 25 B-ISDNe| oy
¢} NLISDNell A} -4 a2t vlelel s Y] EfHo g aho

Sobabgelel #v Al gl hsAde] AAY R4
shvl ref 3l 14 of [44 Ao S-ME9E Foste] A
Faleglel 48 vy JAAFIEag 2949

Arrel AN G g You WAL e A

W T & o AP =

do

Al oFA 3 A A7 Bk o] WA A7 e E el 4 ol

A Y dRe] Are maY Aol wasic

BoERdME ASAES 4e AR Edo] RF W
Al
=4

eréral !
29} ME9 QOS(quality of service) & EAjol] wHA
7132} e FEs] Aol & & 3te B
HEFA e 4715 Brid W &S Atk
ch. E3 o] vjFtg Eoll (A Y A& Bt Al
gl Rabe] A Herg A MO ERE 2AE A
2l NEY thFEs) S Ao g 8§
AT &3 4o AUe FEUHTHEAH o)l
¢ 7'1]"“2101 B g APtk 3AAA 9H
EQn 2y, woHY A W, oEshr) st
AMlEdEolE FHE T HAHE AAGATL 4784 7
ZF 5ot A, A, S4B =8y EFH W
N3} £E2E 2 FRHATR WS vREe 4
A B, Alad getulelg WA E§E o
AUE] g #2832 F2 HAE (row
bursty) Ef ¥ & v 2 E (high bursty) E# = o z}
7t FAEA TR E W 2 A2 Eel vAe
FEE E43tdT. Ao 2 AHEe Rake] A
A EhgA Mg st E3HE WA YAIGA S
Bste] BAEch BOE SFoM HAEL AT
1=

I.ckE=37| 24

www.dbpia.co.kr



B/ae3 AYE Ze RENMNTR SHEeH HHe e

107

2.1 M= HOER
1. Head of Line(HOL) $-4 <9

B el N Z2HEH7E A wA dEshe Lo
2 2eAES do) @ REtE e UX BE A
g Foof JLHAee) Ag 3 22 299
E& FIFO2 A%# F& ¥tz d D6l
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Table 1. Values of traffic parameters used in the simu-
lation.

Type of input traffic
Class 1] Class 2
Input parameter

Burstiness 2 5
Average ON-duration 25ms | Sms
Average OFF-duration 25ms | 20ms
Cell arrival rate in ON state 2Mbps | 10Mbps

Average cell arrival rate per source | 1Mbps | 2Mbps
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F 2. tdFs] 45H7ke AR AEdoled nainlg.
Table 2. Parameters of program to evaluate perfor-
mance of Mux.

Traffic parameter

B 3 uEsy] 4%97E 4% ARl sejuig,
Table 3. Parameters of program to evaluate perfor-
mance of Mux.

Mux system parameter

» Total cell arrival rate.

» Number of each class.

* Length of on_off period of each class.

» Average cell arrival rate of each class.

*» Peak cell arrival rate of each class.

*Ratio of peak cell arrival rate to average cell

arrival rate of class 1, 2, 3 and 4.

Performance parameter

for real traffic. for nonreal traffic.

* Loss probability of each class.
» Average delay of each class.
« Jitter of each class.

* Cell processing delay.

» Output transmission rate.

» Total buffer size.

* Number of buffer.

* Ratio of buffer 1 size to buffer 2.

» Threshold.

* Threshold-area.

« Area of push out.

* Counter of the number of each class in Mux.

* Time manager of load of each class in Mux.

Cost parameter

» Parameter for showing
uniformity degree of
the interval between
two successively lost
cells.

* Parameter for show-
ing burstiness degree
of lost cells.

+ Burden patameters for overhead and instability.
» Implementation cost of Mux system.
» Connectivity and flexibility to interrelated sys-

tem.
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Fig.11. Traffic model for program to evaluate performance of

Mux.
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Fig12. Functional structure of program model.

-‘

L~
oo T

=
>

Foll A £5E £ Ade Ad Ay E
0. 892 B o]F IFPAL o]RE 74
o 5 29 Fatulg, A ad getolg, ¢
& HGANEA oy thEstr] 2l Sl o
A& W Ad, A1) & Borstd

ol
[0
St

B Gu
oot . w

xS L

oo

<O

o 4o
of

—

4.1 PBS+PO+1532 PBS+P02| M K|

IZSAEE FF 1 FUL 9 FF 2 #3800
15, 0. 45, 0. 75& HIHAI|HAM &9 27| (APO)
=20 e 804E 2 R WA 1 A)E 110, 19042
2tzt A AR PBSHPO+IS3  #H4)9)
PBS-+PO w2 o Hlm st o

29 13004 2 16702 4HEY 599 27171
253 A7 HHEGH7 g o AYd 48 FF 2
Bale] £48 MHNEFAI aA Jebgo o) f F7/1
Raje} S8 A "I gloy AL 3L FIt
31 FF 2 A9a Aee & F7hE #Aed. 283
2299 @717t Fod AL AU FH1F8
EAEL I ZAIAN FFH 2 F 5] EAE AN

iHg derh

deg

Loss Provability

Loss Provability

FERRE
3 Fronty @ Class 1
1 AP O = B3 cedis
1E . d Totnl Butter size = 210 cells
Rl |
B —am S50 110 < QST 190 - QL1 110 -+4- QS 180
3 PBS+PGO~3
E
1E-063 AY, QS1=butfer 1 size
QS2= bufter 2 size
1€-07 » {
015 0.45 0.75
Class zioad {Total load = (.89)
gl 3. EF/ 1 REe &4 8 8iE.
Fig.13. Comparison of loss probability of class 1 load.
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