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ABSTRACT

In order to efficiently provide multimedia services in Broadband Integrated Services Digital Networks(B-ISDN),
the control of several complicated types of call and service is inevitable, These control may be accomplished
efficiently using Intelligent Network(IN). The integration of IN and B-ISDN is an important technology field for
the emerging multimedia services in the future. To incorporate diverse multimedia services over the B-ISDN-based
high-speed communication networks, the IN-based service control architecture is being considered as the most
realistic choice.

In the IN, all services and service features are described based on basic call process(BCP). The BCP may be
classified into several models depending on the degrees of detailed descriptions but it can be categorized broadly
into two classes; distributed and centralized types. In this paper, we studied the both call modeling techniques for
IN over B-ISDN which is one of the issues to be solved to make up IN Capability Set-3. Using Petri Net
simulation tool, we then modeled and verified those two types of call models.
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ARARE 33 B elld] 8 SRSkt & o 3 A0 AaE o2 AR dledt

Exception

£ 3 Z il A A s IR AL A3 oA Null Al Hedd

1. SCSM(Session Control State Model)
SCSME daale RehA] ¢hn shie] Alelzd
22X AAA] & 3E-E Whsle mdE §H0F
s velz] AEEY #Hert ol WA
& o] Qs e Fo| AHE dhie] wd
A A 5 Sle Zdolrhad 7 #1®). =3
t}F sieje}l o] WhAME FFo] wEgslr] ok
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2o} % 5= 7+ 5 AelAel g sl

2. RCM(Resource Control Model)

RCM2- sjile] SCSMele} AJA=e] 37} kA
3] A" wokA] {21k o] SCSMogiE
g A A e} BCMe| S48 Adsis
Alge] wellojrha® 8 3RE). SCSMeJ Setup_

no_more
connection

1. Null |

[_r,v Setup_completed
1

2. Connaction_coordination I

AR

add_connection delete_connaection

Setup_req

update_connection

1% 8. RCM(Resource Control Model)

Connection PICAMERol}4] &li}e] RCMeo] AJAJs]o]
Null4}eoll4]  Connection_CoordinationA}el] & o]
ek ¥ 6& ROM9] 7+ & A2)H ol gt Ad=jolr)

E 6, RCM9 & A=y

= A S5 4
Null f-F-Ae
, SCSMellA Agsle HA)Ale] u}
C""”"’.““Z“o; 3} Q7 Al adam), a9d +
Coordina 3 Az A9

3. BCM(Bearer Control Modal)

|.—.

l 1. Null

routing_req
1 routing_fallure

[ e —[i}

routing_success
2 connaction_failure

e

4 5
deleted_connection
add_connection delete_connection

update_connection
3 9. BCM(Bearer Control Model)

399

www.dbpia.co.kr



LB EE =T 013 Vol26 No3A

BCM& RCMellie] o 37} AAE ubo} &)
v |72 gt gAslel Aok dHEe Al
At olv] MAEl e #H shinjee] 4 %
AqA T AAAel Ade] AAEE ddshe
F-Ho2 RCM} A3A4h-& 7 9 32,

3 7€ BCMY 7+ & A4l digt Adwelnh

# 7. BCM#4 PIC

% A=A
Nult FFatel

Routing :sgl’i }-é:;-o“@ e Eojael ekew A

Active | <dde] o]Fizl Al

= A

V. & 2o ogld ¥ FS

At RE Aulae 71 & AEE MR
2 71¢Eeld o Heuiv]e] Au|AE mdds)r]
3 718 & AP 2dd wdshe Agle] 418
golAo} ot £ =FelMe B4ty & mde) @
A& 718 5 A wds S Ve T A 2
dzie] AlE 2Heg Aoz vdy I 3F
3 & doa SCSM Edd 7|@eoen 2ds
#}sict

1. HE2| HW(Petri Net)
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Y& a9 A4S rRER 2dg 44 o3
g 4 glod AR AE dodslr] i ek
g 34 B0 SRk ARE A ek
AEZ] e duies JlEy 2¥E Jehis
ZHjo] Mplace)s} ¢]F9] AHE M= =N
A A(transiton), E#jo) Ao} EHMR|AS AAsle of
Aarc) 2. PAH} gk HEE] vlE Ko
X3y ¢ THolAe Ycirle)oF, EARA
£ anE VehAH, ol gl¥a 458 o
ehly] 918 BEkgS P gich dnkes &
Holay 24, A, delelE ¥ 4 L E
AR AL F2h mE APL Btk 4 Ede)x
ol EF(tokemolzle WA AAe] skt ol

400

EAY 4 glon], Byt 7S i SAsA] ¢
= AHE A4 F 5 Qick BEEE 71 oledl H
E2) Yl S33) “marked Petri Net"o|2} H-2rk

A=) o) e Felolznle] £ae 9119}
olgel slaf Aoiuel AHOm Thest e
ol 2Jsjed 402 AnRict
1) 7 ERARE ALY wh olye] EEe F9

o A% b5 AeiEnable), W3} AHeH(Firing)

Aol 1% 5 ek
2) A8 A A EAAEY g Felolzo

EZe] EAshe Aie, A3t e =l

o QI Faloladl YR o] &9 Feol

2 ol§she & vhehdct
3) 3 A5 Al A4 HssRe ded &

29 Folo|29) Aelol olaled s} AAEo

A R FAE eI o] a7 1022
AR 4 glck

pl

p2
(a) A& 2| Petri Net

pi

t1
p2

() t1 AHF} F2| Petri Net
22 10, #HE e Ay g4

a7 10604 s e A Ao Fee)xe 7
A9 Aoz A=) ok 28 (@94 pl
3} p2 tlef) iR 1y Felxeln t1& F Afe]
e FeEolx vyl EES JH I lerz A
3 7l Aeels 2kl 23 e 3k 4
W AR sl g3 EEe] &Y Eee]a=

www.dbpia.co.kr



EE/FARE A FEeA HeErivie] Apla 2dY B ZF: 1 G P 2 2l Hisio

ol gt AHlE el glch #HEE] o] Al
EZe] AbefQl wls)(marking).0. 2 $A% 4 glch

2. EMNE & ol oda

A 3 2l wWErirje] MujAE A4
Ao o} dZe 9E F /1A HY S, Edge
#d=} Link =|dolde] & =dg 22 wdgls)
ofof glrl. Edge #dv} Link #de] s 3
o oM & m= vleje] 9F o) AR
A 87 55 2L ol A =¥ 2] A
(idle)2 Aelstus =ele] ERPAS »3p] 3
23R egkord, & == wioje] dAzo] ¥AE
Aol AMgAlY] £ a7 Modify)o} s
S Release) T w23le] melglalgic)

2-1. Edge &4 =93

2% 112 Edge #4e] 7| & Al 2dg ¥
Ez] Jor i¥F mdolck Edge #¥e & B
42 2dYsly] $8 dilE FAE0e] AR
2g-g FMEsich o 119 4% 3RS S
9] Aelie} AR vehlie, $21 HEL 1S
A FAlEe g Bule WARE velie, L&
212 Adeje} FaRE vebdch a®] 1194 Call,
Request, TomsgEo} o] #Ho|&2 FHEe] EN
AL JIHEHe FEE AHAL B8 o] 8
AR Jeldich Hold® 3E o] gle
EYPRAE 8 7AREl0] gl-& 739t As 4 )k

E® 5. Edge @'l Peri Neto] 4eie} B4

28 11, Edge #hd4) H=ef o

X 5+ 2% 116X Ewle]ssl Ealx)Ade] 4
HE HARBKZ Qick

2-2. Link gl =@

2% 12% Link Aelde] 712 5 4 zdg
=A% Ao Bdge @) dmal vieeh 2
o] %) 129] LEEE WA Ao} Babg
epie, 57 ¥ BAlaeld zes A
£ AAIE, LE% REe AuAY st 4

Eiolx A e EWAA ol
pl WAS AR tl Wil o g
P2 AHgAE A¥F Hal 2 A uA
p3 2Rl AR B 3 B &

Lo Look_Ahead %} 4 Look_Ahead w|A]#] 24
p5 7] 15 Fa7 A%

pé Alerting A} el t6 Look_Ahead

p7 Look_Ahead 8- vfA]#] t7 FERIER

p8 Look_Ahead &gl A=) 8 TAZ AL o
P9 BRT wAA] 19 WA A

pl10 i it A t10 EREWE ]
pll A2 A0 111 & A=A A3} o4
pl2 A5 A t12 Z §4

pl13 7]

pl4 F A=)

pl5 A& & 715 viAA

plé ready vlAz]

p17 Edge 4 A3

401

www.dbpia.co.kr



FTEA 2] =FA] *01-3 Vol.26 No3A

& viepdich 231 Hol B2 HEW qd¥o] gle B

WAL g7l ske 79T AR 5 Sk

3% 12 Link #42] Petri Net

¥ 6. Link®lll Petri Net®] Ak}

F 6& 2% 126]49) Eelolno 2dAAE A
=gt

3. A=y 7 o4 onyg

Axy ¥ wdL SCSM =dL 7jEow ng
Falgleh SCSME 718 & Al 2z} zho] 2%
o oApla 24 Qa'sd] iEd FEdiAL A
9 2A QARAS BAA)T)7]) sle] Brs)
ool e A MEGARA, Ao A”RAHE
71%57) 918 MR AAE Az

2% 13& #lEE] Y o)4sle] SCSME 3Ale
2 % 2d8)s wodFay glck a3 13¢04] places
SCSM3t} SCSMrlt} A== RCM3} BCMe) 4
BE vlelfie], transition: SCSM, RCM, BCMe]
F2hg etk =23 35y 3 mdde A
I RAlZe] BrE mepuA| Qdenz AR &
sy} vlms] £ of wde] ofdrt el welA
2e] o3| S8 Au|s o]8Ale] FAE =y
o F7}sl5ick

Elol= 3 B4 Zat
pli8 WS 94 AFAE t13 A&7} W A|x] B4
p19 AR Agk 2al 114 B2 A
p20 A= AR t15 Wele] |2 A
p21 7] 116 A7} A
22 i 117 Q&
p23 Held] g4 WA £18 Az Za) A
p24 A=A t19 A7) A)
p25 &7} e A=A 20 Ao AA] 2
p26 A4l Wz {5 21 WAA] A
p27 A& A8ak 43 At 22 wA]A] =)
p28 il 23 WA A AL
p2% A AN 124 HAA Az
p30 laikd 25 EEER R
31 A4 AR 26 22 W|AA] 4]
p32 k8. A 127 Blela) 44
p33 7] 128 Ax} 241
p34 #H7HlA1A] 129 REE L
p35 7]
p36 2 g A17]
p37 Hlslz] &)
p38 Hele] A2 &
p39 o
p40 in e
P4l 2z v A7

402

www.dbpia.co.kr



=/ FAE A TEAA e o] Aula md=) 9 A5 - FHY P L 2de) dizie

T 12

fil] -IL _@ =

N

w13, AFY & 2o A= o

€ =Tk RCMelAe AdsAS a8i3lA|
gken] ¥ Fol 3 AAS AT A 2

B 7. 3%% & =499 Pei Net?] e} g4t

B3, Adse 25 7] AHE Heju)
dEel] & 2de ekl o)gxle] sjH2TR
Aghsle] 29 Sk

F 72 1% 13042 place2} tansition-g& e}
ek

4. U8

£ HellAe ¥ wEedA AHR dAE= 9 AE
Holelel 4y, AFY & e Moz Y w
o] ZF vl s ik B =Eellae A
EHold ©T#k Visual Simnet T 7L AL
ade}. Visual Simnet T3 728 vl X3 -78))
H3] Abgle] Zisdele, Ba] A, WA, =
94 59 ¥4 AFE AEeE APl 44
old¥ 4 UEH AAES gick

I3 14% Visual Simnet 278 ALE-3)e
2% 39] Edge @9 slE®] 9 e ngdss)
3, 1 B4 AAE RoFEe agelnk

place Alel] transition 3t
pl AHA R t1 AHEAE AR~ 84
2 AHgAE di7] 2 UF 2 e 9
p3 Apla dE 3 L3484

p AR o A=) t4 Look_Ahead

ps A3 g7 15 A4

p7 Anja 23 wlAR| 16 A7 A4

p8 AdAA R AL fFAE 17 BCM xj434

P9 A % AR t8 A2 44

pl0 Look_Ahead Z=u]43e] 19 3

pl1 Look_Ahesd k& 110 A= 44

p12 A A Ay 2 t1l el

pl3 A7)\dA] = t12 Add A

pld4 474 43 AAARCMLE A$EE AR 113 AR dAA 4
pl3 AdAEA AARCMEZ AgEE A=) 14 AdA4 84

pl6 RCM &3 Akl t15 A Au)

pl7 RCM 438 Al 116 a4dH4 83
pl8 A7 47 ofAR(BCMLZ A+HE wA)=]) 117 A= +4

pl9 BCM -t

p20 A A dAABCMEE AFHE A7)

p21 e 3

p22 AR

p23 BCM A} Abel

p24 A7 HA

P25 Aedd HAA

P26 A AR

www.dbpia.co.kr

403



- EAI 33 =4 "01-3 Vol26 No.3A

12| 14. Visual Simnet Petri Net AE#o]&]

AFe thea) 3o 2g e syt
. ihAl(Reachability) - Petri Net®] 7] A MO
oA ¢Jele} Al MoE WdATle AP A
37t EAE Al Mo 7] Ale| MOZEN-
B =4 Fsdld =S 7Rl vlojz) gtk

- QEA(Liveness) - &7 Al MOellx A&t 4
B Al Qsix 2k Aol 2F A3 rbeskA
u, &) Aldlaie 59 sled BE A} 1
74 o14e] Mgt 1sg HelE v oF A
£4¢ A gloks ek

« o}&1Al(Safeness) - F7| Abd] MOZNE x=x 7}

3% BE Aol sl 2 Felle]2r) o) k

Rl BEEE ZEE AL Kb EAER o] e
AL 7R3 ek e, K=1d ¥ o]&
At gt

. @A ei(Deadlock) - § AJefeil] o} At 22
Ho|7} &AM W& S ©|F mAAtel} &
ok

AEe] R AEdeld Aslel ¢ Hz 4% 5
=lel ddl ox #d sEz] 9 XEHed A%
§ B8 Flsiglel #4h 3 mdlee A
2 7%& Bdge #¥%} Link #ge] =& M3}
o dgagly) el olEE A7 AZsct
$A18 3 mde) 79 Edge #pde] 2 qhA
I3 =2y, Yot AUg 25 249, Link
Ade] mde AT ERdE 2F RAHET,
Mlole) Qo] AR A, F ARgdloler} A%
=1 gl Aol AMgAbe] A Modify) &7, 23
9] 8.8 7(Suspend)ol] wel F 7HA] Az Ao

404

s w2t mAA g8 B3k °1F
8 = RS STARe] BAlel AElA] derh
3 /g 2 wAElA) ek AEY
& md wmgk 99 FEE PMsle] B A A
A=A, w&d Al dAsR] g #1d
T e

Vi.d &8

Aswtz} BISDNS] %3} 7148 ke dev|
tlo] MulA AHE $HiEl) SR 8@ Ve B
opole}, &) AAAe=R 2R3 sle B-ISDN
7uke] aud EAlDeA wiwe] ciekdt v
o] MMIAE £8817] 93, A 71k Al
&7} 7}7# FaAe digke 2 ZEHT glcth o
9} ke Hejuirje} Myl Bt 3 AlelE 8
TRk}, B AP TR d9Zq iRt &
T BISDNo| A 4 glow, T Als} 2k
B} A Alele AsHe o8] AEAS
2 % 4 gleh

B A 3oy Ay 72 A
98] AFsjolAw gl & wulel] hsled, T4y
3 Ay wdg PFsla e wdd] tisle
71&stgck o1 Eat] B P & 2de] w3}
o #HEg] e B4 EA A, AN, =R
A, ZAAFNE AFslga, 25 UEEE
si4irt

ol wiekow Mo T FIelA AFH
4 gle Helulee] Auja F shiel VOD AH]
2o i3] BISDN-S A9% & gle Asd &
2dg 7pkeg #Ez] g olfs =duY 4
ol& AHolch o) uigel Tzl £ =9 2%
A 7lestgu

B EFA 7R ARE olgsle] o |
Sk FRelxe] Helutlel AMulx Z2BF Y
o -84 4 gleslel wutEw, ALl ATFE
E3ld wHevdje] xulAE AMgsRE Wl glelA
A ArEw e & 2de] TAld & MY

& Aelck

3 2 =7 nd=le ¢ 3o 3 94E A
sl A o A Qd AR vdE FHglenn
A5 garsielst 2 A o BFH AMulaE A4
&7] 98 o dFcke SEE A9 2 e
tE QA7e #Y mdsy ATl Alksjeide}
LI

www.dbpia.co.kr



=T/ AN Ae P4 Beritje] Aulx 2dy 9 g 1 oY P 3 2de disiy

(1]

(2]

3]

(4]

[51

6]

(7]

(8]

(9

[10]

(11]

[12]

#1128

3513, A719, A, 8, AsT s &
FEEwAL 19%.

d434l, z=ls, H2%, “AINB-ISDN 53hs
2% & 24 o7 AIN'95 Workshop, pp.117-
121, A5, 1995,

Takashi Mukasa, Nagao Ogino, Kouji Nakao
and Yasushi Wakahara, “Proposals of Call
Modeling for Intelligent Network Over Broad-

band ISDN”, Globecom’95, pp.1265-1271,
1995,
Takeo Hariu, “Study on Call Model of

Advanced Intelligent Network for Controlling
B-ISDN”, Proc. of IN Workshop’96, pp.5.2.3,
1996.

V. Carmagnola, F, Cuomo and M.Perretti, “A
layered approach for IN call modeling for the
support of multimedia services in a B-ISDN
environment”, ICC’96, pp.952-956, 1996.

L. Faglia, M. Lombari, S. Salsano, and M.
Varisco, “Basic Call State Model in an
integrated IN/B-ISDN architecture”, IEEE IN
Workshop, IN'98, pp.444-462, 1998.

43, A, Ay, PG Ay TR
A HErje]e] Aulx 2= @ P43 0§ 5
3 Wle) e Aol dsel, & HTEAS
£7A)

Report of working party 1/11, Attachment 6.1,
B-ISDN CS8-2  Signaling
COM-11-R-35, DEC. 1993,
ITU-T Rec. Q.1221, Introduction to Intelligent
Network Capability Set 2, Sept. 1997.

ITU-T Rec. Q.1224, Distributed Functional
Plane for Intelligent Network CS-2, Sept. 1997,
EURESCOM, Top-down Approach Applied to
Multimedia Services(Deliverable 2: Validation
of the integrated network architecture, call
model and protocols), EURESCOM Project
P607, Vol. 1: Main Reports, Jan. 1998,
EURESCOM, Top-down Approach Applied to
Multimedia Services(Deliverable 2: Validation
of the integrated network architecture, call
model and protocols), EURESCOM Project

Requirements,

P607, Vol. 2: Annexes, Jan. 1998.

[13] =xl4, #ah, “dEvir]e] Aulx Ae)ed
A% Aee B mde] #gE A7, gAFAl
&3] sA s3] =5, pp.523-527, 1995.

[14] James L. Peterson, “Petri Nets,” Computing
Surveys, Vol. 9, No. 3, pp. 223—252, Sep.
1997.

¥

Visual SimnetS: o]43F A|F#Ho]d A4l &
B, =] #H4)

Net Size
Places: 18
Transitions: 13
Arcs: 38

g Al JENR =27

a8 Alolde= il plid) 183 o] B
o] EdAAE Ax EJT EHo]~2 AYHE
€ Z& Visual Simneto] #-435}2] 9] wiEel] o
g g5 JRA] 92 rlake] SHelxel EY
A4S 1804 pllz = Fiol Fo)3lel7]
el =] ylo] )RR FHle|xe) =
Al o] AAe] HER duc) sy o FolE 4
g 7FA L glek

Net Analysis
Dead Structures: no
arcless places: no
arcless transitions: no
O-weight standard arcs: no
O-weight move arcs; no

a7 A2, dYlESa 24

a9 A2E sl A Al ek sk
4 Y $ givk TR AL E94 ZES Ho
Tt

405

www.dbpia.co.kr



o241 83 =8| '01-3 Vol.26 No.3A

Reachability List: 14

marking(p1,p2,p3,p4,p5,p6.p7.p8,p9,p10,p11,p12,p13,
pl4,p15,p16,p17,p18)

ml = (1,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0)
m2 = (0,1,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0)
m3 = (0,0,1,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0}
m4 = (0,0,0,1,0,0,0,0,0,1,0,0,0,0,0,0,0,0)
m5s = (0,0,0,0,1,0,1,0,0,1,0,0,0,0,0,0,0,0)
mé6 = (0,0,00,1,0,0,1,0,0,1,0,0,0,0,0,0,0)
m7 = (0,0,0,0,0,1,0,0,1,0,1,0,0,0,0,0,0,0)
m8 = (0,0,0,0,0,1,0,0,0,0,0,1,0,0,0,0,0,1)
m? = (0,0,0,0,0,1,0,0,0,00,0,1,1,0,0,0,1)
ml0 = (0,0,0,0,0,1,0,0,0,0,1,1,0,0,0,0,0,0)
mll = (0,0,0,0,0,1,0,0,0,0,1,0,1,1,0,0,0,0)
ml2 = (0,0,0,0,0,1,0,0,0,0,0,0,1,0,1,0,0,0)
ml3 = (0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,1,0,0)
ml4 = (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0)

a8 A3, = 5%

I A3l B 522 7 ul] AHE o
epdich 78] Adl ERbY TeEE welZt)

Reachability Graph: 15
ml >l -> m2
m2 -> 2 -> m3
m3 >3 -> mé4
m4 - 14 ->» m5
m5 ->t6 -> m6
mb6 ->t5 -> m7
m7 =8 -> m8
m8 -> {9 -> m9
m8 -> t13 -> m10
me -> 113 -> mll
ml0 -> 19 -> mll
mll -> t7 -> mi2
ml2 -> tl0 -> ml3
ml3 -» tll -> ml4
ml4 -> t12 -> ml

% A4, EA ol
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IF A4 w1 Adele] Wslell wlE sE]
¢ 2 AE el 9lek mldellr] 7] B3
Al mlog olEslnaE ERAE TSP o
+ ok

Limited Net: yes (1=save)
pl yes (l=save)
P2 yes (1=save)
p3 yes (1=save)
pé yes (l=save)
p5 yes (1=save)
pé yes (1=save)
p7 yes (1=save)
p8 yes (1=save)
p9 yes (1=save)
pl0 yes (l=save)
pll yes (1=save)
pl12 yes (1=save)
pl3 yes (l=save)
pl4 yes (1=save)
pls yes (1=save)
pl6 yes (1=save)
pl7 yes (l=save)
pl8 yes (l=save)

a2 Ab. A B4

a7 ASelA 7t Sefle)xe] BE] 471 UIE
2] omE oPH(safe)diche A Tel¥ 4 slch
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