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Analytic Method for Delay Time Distributions in Switching System
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ABSTRACT
A reliable analytic tool for the comprehensive performance analysis of switching systems is urgently needed. In this study we

propose an analytic method to compute delay distributions for general switching systems including the mobile swiching system.

We first establish the queueing network model representing the call processing procedure in TDX-10 ISDN switch and then
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approximate the location process of a typical signal as a semi-Markov chain. We use the GPH distribution to approximate the

interarrival time distribution of the input process and the service time distribution at each node. Then, we analyse the GPH/GPH/1

queue to get the waiting time distibution at each node as the GPH form. Accordingly, the location process of the typical signal is

modelled as a GPH semi-Markov chain and we get the sojourn time distribution of the queueing network by considering the first

passage time distribution of the semi-Markov chain. Based on the comparison study with the simulation for the TDX-10 queueing

network, we confirm the validity and the accuracy of the proposed method.

I.M B

27E HA FAAN2" s AYste H4Y
ol Bioltt watd FAY AY P LM @)
d7el FEF Hrivt aFdEg dukdoz gl
AE& AAA 3xM7 8%F(call handling capaci-
ty), 8249 FsAMALF(traffic carrying
capacity), 28l F<&F(termination capacity)
o Al bR &M Heldcoh AMoiAlY mAa gL
o AQAZLE U ARFES THHHA n@|
b HEg F sle 39 F£E U dde
BHCA(Busy Hour Call Attempts)7} €t} E3g
A A EFL B B8 oy Anyes 4F
AEAM 242 VEQAZ 88 ¢ de EdHd
4g Tiln 2eE Erlange]l 8tk FdgFe n@
717 #68 & e Ad shdAEd 9 A £
g,

£ AF4AM Rz ste Bole AAALY W
Reg, A3Hoz nWld dFH EHo] 7HAE
Aol ABAITY P)Fol REHEAE gogozA
AolAel EHe &% Hrte Adde o o/ &8 F 3l
o dwrHoz Iy AAALE RBrIE #Y M
EQaz ¥zt 2 FdAd Mgl 24
o] Pan e, olAAY ek Edgol &
#== ISDN 4#dMe #7 AdAtEhe A4
FEE AA 7k F Qe Bo uEasn
g AHolvh, 18yt F¥el(product form)7t ofd 7
%+, 7Y UENR 2Ye AN EHE 9% AFH
9 e o) $ =gl o2 FAUEYZSY o]2E
Y HAFE A HEste] AGAN BEE Fitels
Aee F2 Zotgy =3HRY F3 22 ded 7Hys

o

2
=2

dA Aol Aot 7Y MEYHIZY AAAL X
HE HEAY dFE2e. REH] BRYo ZAF
PANACEA®, Et} dutalel 713 e 2ASGA % =
AAZel FFI FARE BMFE QNA®, QNET? &
£ & 7 ded A7 duHQ) AgsiiAe 79
HEHA AAAL EXE F + sl A3 uhy
< A9 AgHR Ren e AF ol

2 A7 YA Edmo] Fold u mrlel A
AAZMY) B, BAREEE Fihe E4FQ 99 A
Algte & EHE @k, 4 TDX-10 ISDN m#7}
o Fxg Ax3F A7 HFo] TASlY o]lg EdE 7
J WMEAAZY ZYHE Y7 F FY JEANIE o
dog AFAZY N 2HE gt HAFHL 2
4 nAEel 7Y HMEHNA 7} = Alo]§ o|EdE
HHE Avte] vt L HF o2 dEHAIFID o] Anjol
2 X AHQleA Hzx2 BF QYR AcHe Altg
ZE Fate B gzt o] o MhxzoA
o] MFAIZL ¥EXE GPH/GPH/1 WVAx”ez &
Atghate] Al 2®oM o] AQAIZFE FEEe We] A4
¥

A Ed] olol 2% ME EMHRF o]&He GPH
X wiste destzm, 3%clAe TDX-10 ISDN
@) Fx RT3 M AP E EdE FA UE
#4329 2YRE YA, 4FANe 2} E 2¥3}
q #F9 WEYIAM AAANT FXE de e o
A3t AAlstn 5BelME B AEE A8 AA
HA B E AFH ZRaYo R FAdd AL B
2E At ol TDX-10 ISDN m#rlel uisly
A&t AEdeld A viad ¥ 6379 AEoE

=Fg et

i

e

1665

www.dbpia.co.kr



200

Wh B {E H e ik '95-6 Vol.20 No.6

I. GPH(Generalized Phase Type) 2%
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Table 1. Transition probability matrix

.EmmTo 1 2 3 4 5 6 7 8 9 10 0

1 0 0 0 0 0 0 0 0 0 0 1
2 0 0 5/9 0 0 0 0 0 0 0 4/9
3 |2/20|5/20 |6/20]1/20| 1720 1/20] 0 |2/20]| 0 0 | 2/20
4 0 0 1/2 0 0 0 0 172 1 0 0 0
5 0 0 0 0 0 | 1/2 0 0 0 0 1/2
6 0 0 0 0 0 0 2/2 0 0 0 0
7 0 0 1/2 0 /2 | 0 0 0 0 0 0
8 0 0 [3/23] 0 0 0 0 | 7/23 | 5/23 | 5/23 | 3/23
9 0 0 0 0 0 0 0 | 5/71 0 0 2/7
10 0 0 0 0 0 0 0 1/6 | 0 0 5/6

1:TSPa2:1SAPa3:  ASPa4: NTP5:INP 6 SSPa

7 : SSPb 8 : ASPb 9 : ISAPb 10 : TSPb 0 : External

e External
//‘/ //
&2 ASPbE UrHAd €t e /’
29 29 348 A 2Asd TDX-10 ISDN /

IRINE 7Y WEAZZ 233t Z2 AN FoiA
CCSel &% 3+ OMPSE MMPe A 2H
M&A(Maintenance and Administration)el%t #
Helon2 nystM sttt weki 2¥ ] -
P ZEAMe, 24 ASSH e ASPa, TSPa,
ISAPast #4] ASSel $l= ASPb, TSPb, ISAPb,
a8 3 ISSel 3l INP, NTP, SSPa, SSPbel 10
7Exole}, dhte] TDX-10 ISDN wrledle A 63
7he) ASSUF sbedhd, # Aol 2 ASSe
Al ASSTHE z:el @t ol @ ye =t TDX-10
ISDN n#71& #9 WEHaIZ 23ssd 19 33
o},

Zt Z2AAMAA S BA A A m=eXe A
Bl AIZH & AR FHel wat a2, 53 vAA
of ANt 53 FFad Feo dEgs @ Z24A
Mol Ae] mAlA] HBAFE, 1 ZRAANE BoeE
wAlAle]l FHe £E n@ YEREE e Jo2
#c}. & B0}, ASPaZ E92% WARI ‘setlC’
d #&o] 0.50]3 o] wAlA e AMeAzte] 20 msecdt
W, ASPa¢ dlAlA AAIzEE 0.59 #E=2 20
msec7t Y& ZHolt} ol Mo BE uvAAY BE

O% 3. 79 lEda =Y

External

Fig. 3. Queueing network model
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