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A Visual Design Support Method for Specifying
Telecommunication Services Requirements

Kazumasa Takami T and Tapasur OHTA fT

Until now, in software specification design support to realize telecommunication services, a
communication system is modeled as a white-box and it is mainly the specification design
support techniques that direct their attention to the internal behavior of the system, that have
been studied. In contrast, as a characteristic trend of service development in IN (intelligent
network), a new service design support method that facilitates new service specification design
by service designers (so-called non-experts who have no professional knowledge of
communication systems), is studied. In this paper, to support new service proposals and
specification designs by non-experts, a specification design support method that uses graphical
symbols from the user’s viewpoints, is propo&,ed In this paper, a state transition model based
on terminal states and its events is adopted as a specification description model and the
following are realized : a specification description method that uses graphical symbols of the
terminal state and its event, specification verification by representing the dynamic behavior of
the service specification in animated form, and support by generating the resolution
specification of service interactions between new and existing services, whose interactions are
caused by non-deterministic state transition, and displaying the generated resolution
specification with graphical symbols. Moreover, the specification support experimental results
of several services using the proposed method are described.
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Fig.1 Terminal state examples from the user’s viewpoint.
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Fig.3 Declarative description based on a state transition.
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Table2 Examples of graphically representing a state transition.
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Fig.4 An animated presentation method of service specification.
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Fig.5 A graphical service descrlptlon example.

rTeeeaTdl Al ] SFTERER) USRS R S E (2] 77 1 n %= ctvpap. e
Rk RREE o
P N
/ path / path
X Tngback 2,
0 T |
dial-tone path P
]

dial :
sig-onhook :
cfv:

#HERE (w) y—ER)
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wtvis o ome|[ oo [awen || wwee || ien =] kb
m-cfv U cw-ringing U rulelef. rle.
Thomettekamilrulelishii/rulelcwrul
(2 — . v Tomsakamitlelshiiruiotpors e
| é - i
£ T
t Q: 2345 A sranparo ruLE
m-cw Evens dial : P > 7
‘P /‘, Match Rule ID is pois-2.
*, iy STANDARD RULE
‘\ { é Event offhook : 7
\ e Match Rule 1D s pos-5.
el T- 5678
- ¢ STANDARD RULE
{ - . Event flash ; A
P nngback Q Masch Rule ID is 3cw-1.
-
- e STANDARD RULE
Event dial : A > §
ringba ck /,/ Match Rule ID is pots-2
STANDARD RULE
U- 6789 Even flash : F

g ringing R

m-3we - 4567

Match Rule 1D is 3wc-1,

TIMEOVER RULE
Evens timeover :
Maich Rule ID is pots -1.

K6 7=x—v g EROBEE
Fig.6 A display example of graphical presentation in animated form.

7. BRMlis & UES

7.1 ;makE B

~L 3 74D LSSGR?, CCITTY D i+ — E &
LTHRESNTOA S —ER05 8 A ENL, 7
T hY A TRERL CRREREIT o 72, SR LR
BEBHIIET —CAEbYE TR 600 BR & 70 5 72,
HRRER I & D E2 DY — B2 2B s L,
TEaX—=va i L DEBRIROEYE L — 20D
RE2|OOTREMERTERL 72,

7.2 KR & BHEEESH

(1) HERAYER

Ta by A TEERLU L FENREEETR, Y AT
LARETERETTFRaNI LS 12, WRE Z20BFIcE
DEEBIICHRERZEDRT 2 2 ENTE, FFRA M T
& BRI N R U TR T X 7,

(2) Y —EREIEOEREE

SR L7z —E 2% CCITT OEI&EODEAY —
A MY —ECRADEEEBIBL, R4D L 51498
Ulz, EAY — VR, 2 BROBEREET 20T
HY, POTSwfFRashs, FEHRINY—CRLLT
2, BEWY —CRAOLEMEOTER L RS b D% 5SHE
L, BESOBEmMRNOBHPCBHOL LB L0054
Vo MEREL Ui, Rty — R LT, BE
ENIGET OB FIZ L VSEIND DT
HY, BEER RESPFHYUT S, BETH—E2
B, EENFOEROMLHFET 2y —EXThD, o
VT x AT T OEPREN SR D 5, AeEEE
=R, BROBEFEECLIVERINZ YR

R4 EAERUIET Y- R0HE
Table4 Service classification and numbers described using
this system.

classification of service number example
Basic Service 1 POTS
Supplementary | Number 11 Calling Number Delivery
service ldentification
Call Offering 6 Call-Forwarding Variable
Call Completion 3 Call-Waiting
Multi party 2 Three-Way Calling
Cowmun:ty 3 Closed User Group
of interest
Information Customer Premises
) 2 .
offering Message Resisters
total 28

THY, ZHREFRPIBEBEND 5. BESN—TY
—ERE, BEECLD I DOV — TR 2 Y
—EXTHY, FEENZLT 5, [BHREEY—2
W, HEECBY 2 FMEE (GERtiR, BEas) %
BRAIT 29— CATHS, £4ID, BEY—ER
BENDRENLIE L BOLRBIC & 29— 2 RS
SR X D RAEERTE T WD Z L5 T,

(3) EFEy v RAroPLEE
RITERLL 4 DOERNORE Y > R AL
DET, 28FHOY — AR T~ TR T,
I, BIELULEE Y » Runs, BsROREE 4~
YN REDLS Y- AR OEBRD 7 D ORI
By RN THBEIEERLTWS,

(4)  BEREGHIR

AEBT OV — U AHARELMC D E R RO
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* : the number of terminals per state transition

T ERAC & %Y — BRI B B WMABO S
Fig.7 A distribution by the number of terminals in graphi-
cal service description.

ZRITCRT, ®75»5, BREIL S ERIUT Ctk
TEDZEVHPY, HREOKANIC L 2EEROEHE
WL, R &2 IR0 Es Bz bNR
v,

7.3 T A= a il & HEEER

(1) {ERRoERFE

Fa sy A FPRERALCERLY — EX AR R
RETERBZLWEY, Y—ERAOEMERT = X —
v a Y TERRIN, HEOEBENE T, EROFRER
EOFERE o, FlzE, CW b —EREEDT
ZA—varEE8imy. K8 (a)ldhiik Q & R 28
BETT, MRQBCWH—ERERZHL T B E
2, BREFEDER P OBIET A AV ETTATI Y
7L Tdial £ _R> b EFERL,EHRKQIERFBLLD &
LTWBRAEZRLT WS, dial 4 X b 2EIRT 2
X8 (b) WHEIZED 3, K8 (b) AR Q 25@:E
FCRE U H & T, R Q O flash 1 N> b 23EEHE
DEENT 2 L8 (o) WHAIEDL S, K8 (¢) 3iF
RKQEHARR LOMEFERRE L, AP L#EFELT
WEIRIEERLTWS, 20X 3512, B8 D(a)~(c)
12 CW ¥ — B X OISR EERRLTHB D, {8k3
WL T £ A MEROER LD bHSEDICED W Z
DY —ERAAENEFETE S,

(2) HEEoWGEY
YRR T = A—va v E LTERTBIL
WY, BEFENPBERICL Y T F R MR & i
EREET 25 S HABEEL 23 5 L) FE08
Bont, #Hz2iE, Ex (CFV) y—EY R L EEEER
(TCS) 4 —ERXRZEELIHEDERE BB ORI
WZOWTEHET %, CFV ¥ —E R E, BEREiR s &
FLTWB L, ZOBMKRICEEND - I-EE, BHEI
NTHBIFRICIEP 2R T 5 — A TH S, TCS
F—E R, BFEL TV IEELLDEER2ELET

Mar. 1995
(‘, P rod
N <=
Q: 2345 R: 3456
m-cw
(@) $5Q & RiEEE
ringback Q ew-ringing P
E -~ & B
P:1234 g : R: 3456
(b) WK QEBEEPIEH L
A -- @ - A
- - é
P: 1234 Q:2345 R: 3456
cw
m-cw

(c) ¥&3kP & QuEEE+H

8 T A —a il kB RERERRG
Fig.8 A specification confirmation example by animated
form.

P—ERATH%, CFV & TCSH—ERZ2EHE L2
B, TEA—Ya VEBRETL T &, TCS ¥ —
ERATEILL T AEE (BEER»SDER) 25,
CEVIH—UERXDOEETHREL 85 L D R DIRE
WERET S, ZORFLOREBCEELUCER2EI
Y. B9, IR Q 0MR R BEREA L U TEEL
TBY (m-cfvR), HERBEFEGHER L L TR
P REGL T3 (m-tcs P) BFIZ, WK P 23R Q
WA YNT B LR R CERS N, BERESLT
WK P 2 IR R BIEH SN T3 REB LK -
TR ERLTWAS, ZOE5IE, 72A—Ya T
FRTHILWCID IORERELER CHFAET 2
ZEWMTE, OZDRBIEE-S /BB ZINEY 2 2
ERTE, ORI L > TETH S 2 LR
iz,

(3) v RVOPNBME

FOREEBR L 7o RT DY —EX R S vy 4 S
PR L CEBICETS YT, ERINDRM TR
Lz, 72 A—3varyERHORDICERLZE3 DR
Y URNVIE, EERER LT ARTCOY — A HEETHE
HTx, BRIREEL 1~ MicED < RS RomEs
DIzDDRNFRRIEY YRV TH B Z EWRI NI,
7.4 Y—EREEEHE

(1) HEERmOBERhE
BELITNVIT Y X LATER S NIEHEV— 216
VURNEEBLTERRTS LD, Sakmss



Vol.36 No.3

WEY— E 2 DR & BRI TR

737

Fu-xe pmsn

sy oo omal[ -2 J[emsn | mmez | new ][]
Hi

m-tcsed R

ringback R m-cfv R

P: 1234 Q: 2345
s idle

S

xv-tcs P

ringing P

R VLS

‘ /homeftekami/rule/cfotcsmain.rule 3

[ Zn Jar e

STANDARD RULE
Eventcfv: Q->R
Matck Rule ID is 1-c-0.

STANDARD RULE
Eventtcs: R-> P
Match Rule ID is 3-1c-1.

STANDARD RULE
Event offhook : P
Match Rule ID is 5-c-1.

STANDARD RULE
Eventdial : P -> Q
Match Rule 1D is 8-c-2.

X9 REDKENDOEBOFIRE)
Fig.9 A display example of abnormal state transition.

@ r-1) dial-tone(A), m-cw(B),
r-2) dial-tone(A), m-cfv(B,D

BE

dial-tone

m-cw

10 ¥ —ERRAREH B

Fig.10 A support example for service interaction resolution.

ERANCHEFETE, ARSI NBEEL —L OERE
BEELPT 2D, EReruwiEsE s, F
21, CW & CFV ¥ —E X BERK U7, 18k 4 17
T STR EFBCEB L2 2 20N —N (rew & repy) B8
BETEIEPREENTWAY, BERFLHEL
=V DWW TR 4 WCEHCRT., N4 erT
Yew & very D OERELIT N T Y XL LD ES
RIET DNV — N RERTBEUTOLS 1225,
rewscrv =dial-tone(A), not[idle(B),

path(B, C), path(C, B), m-cw(B),

m-cfv(B, D), idle(D)

dial(A, B) :

ringback(A, B), cw-ringing(B, A),

r-path(A, B), m-cw(B),

m-cfv(B, D),

path(B, C), path(C, B).

rervscow=dial-tone(A), not[idle(B)],

path(B, C), path(C, B), m-cw(B),

m-cfv(B, D), idle(D)

dial(A, B) :

ringback(A, D), ringing(D, A),

r-path(A, D), m-cw(B), m-cfv(B, D)

path(B, C), path(C, B), not[idle(B)].
BR BN vewsorv & vorvsow BIEY VRNV ICE

’
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LTRRTZERI0DE i1k 5, RetH&1E, Lo
7 ¥ A MERK X 25000 o BETEEL — L OB B
HET 258N, RBRRE NI BEL—LDH
B, ZTORREEZCEBETEL, f-T, fAhHL0
BERDSFREE 2D, REBBOIFRERICL 2V
ABEOEEZTELE LTHYTH 5.

(2) FRHL—NVERT VT Y X ADIE L

X OBEEREERIC K > THIBE Iz 5 % —
2 (POTS, CW, CFV, TWC, CCBS) #fHa&h
IR OB ARIBHER R AR5 ORT, ZoRRIcHE
DENV—NVEEOBEERPRE L7 VT ) XA
EDITV, BELV—VDSERTE ((1886), EEWK L
DZDREBFRTEN 2 LR L, &, BT
B NT R ER D 5133 ¥ 1 WEBRAE R HBIRT 2 2
EWEVBERBENET S LT,

7.5 REXEBFIOSAM

REU BRI, BB —EX20RELT
BY, AREFELBATLABLUOPBX 2 e L
TeRAERBHAS A T A DY — E ABRTE L U CBRET
&5, iz, COEIBRBWMY AT LDV —E X%
X, IHETHEMZHEEL L > EfECL->T
FATONTERD, BEVATALLIS>TEDLD
Y —EARFEOTREEIFEEMRI E THEAT X
%, 12720, LEHTHERRNIZISIRYATFAELUTCER
T2 E, BRLLEBERIENLY 7 vy 27 %
HERNCFR TS 2HMBBRE 25, Z0LdkY
7 b =T OBEEREM OB IIHEED TB Y,
ME LIy AT LADRERIERITS FETH 5.
—75, WAROHREL, BEOEBHY —CATHER
NTOLRHEEERBEL T, 7.2HTRAN: L5 WER
P—ERL6BEDY T IV =5k ANV —ER
DELECBEHOBFEHTBEY—CATHAT
D ZEWHER L., L L, EEOHKOBEOS
BLIC XY, BROF 4 A7V A4 ~ADBERER0ESE
FEDFRR, FERFCIBINA S 2E2FH L
F—EAREHEINT WS, TOLD ELReEERs
FIALIY —ERRZBWTY, T4 A7V A CEER
SRR EN TV SRETRER, BEERSHFRS
N B IREEEIRER, SR BML, Fhsd
RETAREZ 2 HAS DY TIEDIRER EET 2 2
L&Y, BEARTES, Lal, 0L 5 REEKER
P—ERDFEREERITS 2 L1 & DR EIT O LB
BHbH, B, sTEEEXAY NV — 7 0B TERE
DANDT — S BET—ERARYLF AT 4 7T BEY—
EANDOREFHEOBEFIC OV, SHROBETH
5.

Mar. 1995
8. HhH ) IZ

BEYAT AONIEEREE L 2 T, BED
REEA NV IRTIRED, Y~ REREERLET
ELXEFHRLELT, UTR2EREL, BFECX DED
R R LT,

(1) 2—¥OHLED» S OEBINTESW R
BEEBT 2720012, FRDKEE 4 N> OB
YERNVDOEREZTNS 2HOEEFEI & 3 4R
%,

(2) BEV-ERAOHMLIELIBVET =X —y
EN QT3 RO e w = 31 b

(3) ¥V — R4 E Y — O X R T
HENIREBR O RER ICEE S 24— A 5E
DBHER S 12 OFRHEHREDER T VTV XA L4
RO FRTRIC & 5 X8k,

SHEOBEE LTI, FiffuPdnyg— 2 8k
DHBREBEERERET 2720, RO L S oTEeE»
WREST 2 NENDH 5.

(1) BEYV—CRAOHEMMEFECTITRL TV 2088
ERRER, A N2 OEERB—EIZS B kS m Ik
SR,

(2) WEERR AR OME Bk,

(3) HAREEI & 3Rk,

BEE AW EMED L BT, MHEEEEE L RTEL
72 ATREBEY AT LAHFEOERER & FEME g
CE#CI-LET. 37, BERRBEHRLEVBEY
7MY TIHREOEFICEHE LT,
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ik 1 BREY—EXOHME

(1) POTS (Plain Old Telephone Service : FA&
B/ —ER)
2EMOBFEEERT 29 —EATH B, REEZN
FEFWRICTA YT 2 L, HFEHERSECHLFIZ
KOG &, HFESEEERE L2 LEENTE
LY —ERTH5B,

(2) CW (Call-Waiting : 5ERE(E)

BEPOWRICH LTI A YA LIz T 5, 2D,
BEEPOHFELEREET - CARMAL T 254
Wid, 74 YN LRI R L EZEORE L &
D, BEE, BEFRCEENH oI ENFIWLD
BEIANG, CORET, BNV IvyaTv I
kY, BEEHEFEYVEZ A ENTSE, BYICHEH
LTWIHFIRFEEEINS,

(3) CFV (Call-Forwarding Variable : E{Z#x
=)

FIFE ORPBEER T, ZOWKICEEND -T2
BE, BRICESRIEREERLTBL L, FOEHE
ENTVIERCEVEEXT 2V —EATH 2,

(4) TWC (Three-Way Calling : 3 #iEsE)

3B LDBEERRMET AV — R ThH B, 2 FEET
ZLTCWARZ 3FBEEO T o —F DREER b -
TV APOHEN 7Sy ya7y 7 LT, 3D
DIFIZSA YV L TFCHT, BFHanz 3ED

WEY— B X ORER % BRI E 739

OHEFBNEL, 2HEEF LR >RET, a0 b o—
T OBREERF ST MAN T T vy a Ty Iy L3
HERRE L 2D,

(5) CCBS (Completion of Calls on Busy Sub-

scribers : EEHREFFIEH L)

2 H W COBEHFIIB LT, 4 YV U CIRUH
LIz FEREY —DFE W, KV —E X 28T % &
HEFPWEEERT UCEXRE L 2o, Wh%
HUHL TS N2 —ERTH 3B,

1F8%2 7o A— 3 BT RILE STR
SRDIRERRER & OISR
symbol REEGRER
ts, idle (A)

ts, idle(A) PMAtotReEEDAES

tss ringing (B, A), r-path(A, B)

ts, cw-ringing (B, A), r-path(A, B)
tss path(A, B), path(B, A)

tSe path-passive (A, B), path(B, A)

() ts; R3O R EET,

183 CWH—EXDSTREFEICLZ T+
A A ECAd G

r1) idle (A), path (B, C), path (C, B),
m-cw (B)
dial (A, B) :
ringback (A, B), cw-ringing (B, A),
r-path (A, B),
path (B, C), path (C, B), m-cw (B).
r2) ringback (A, B), cw-ringing (B, A),

r-path (A, B),
path (B, C), path (C, B), m-cw (B)
flash (B) :

path (A, B), path (B, A),
path-passive (B, C),
path (C, B), cw (B).

1§k 4 CW & CFV H—EXDFEEIL—IL (X
ORD

UTD &S e —ECABEEHIOREICB LT,
R A : dial-tone (A)
iwARB : path (B, C), m-cw (B), m-cfv (B, D)
R C : path (C, B)
wARD ©idle (D)



740 TEERALER S SR CEE

UTFTONV— V0SB ET 5,
rew=dial-tone (A), path (B, C), path (C, B),
m-cw (B)
dial (A, B) :
ringback (A, B), cw-ringing (B, A),
m-cw (B), ‘
r-path (A, B), path (B, C), path (C, B).
rerv=dial-tone (A), not[idle (B)],
m-cfv (B, C), idle (C)
dial (A, B) :
ringback (A, C), ringing (C, A),
r-path (A, C), m-cfv (B, C), notlidle (B)].

1% 5 POTS, CW, CFV, TWC, CCBS H—
EXDEEHRHEER O 7 & b Hokk, 7
%4 LSt o L —n)

CW+CFV Ok
rew=dial-tone (A), path (B, C), path (C, B),
m-cw (B)
dial (A, B) :
ringback (A, B), cw-ringing (B, A),
m-cw (B),
r-path (A, B), path (B, C), path (C, B).
reevi=dial-tone (A), path (B, C), path (C, B),
m-cfv (B, C), not[idle (C)]
dial (A, B) :
busy (A), m-cfv (B, C), not[idle (C)].
TWC+CCBS D
rrwe=path-passive (A, B), m-3wc (A)
onhook (B) ! empty.
reecss=m-CCBSed (A, B)
onhook (B) : empty.
CW+CCBS D
rewi=path (A, C), cw (A), path-passive (A, B)
onhook (B) : path (A, C).
7eess=m-CCBSed (A, B)
onhook (B) : empty.

11856 ERINI-fEEL—I

CW+CFV o
rewscrv=dial-tone (A), not[idle (B)],
path (B, C), path (C, B), m—cw (B),
m-cfv (B, D), idle (D)
dial (A, B) :
ringback (A, B), cw-ringing (B, A),
r-path (A, B), m-cw (B),

Mar. 1995
m-cfv (B, D),
path (B, C), path (C, B).
vervscw=dial-tone (A), not[idle (B)],
path (B, C), path (C, B), m-cw (B),
m-cfv (B, D), idle (D)
dial (A, B) :
ringback (A, D), ringing (D, A),
r-path (A, D), m-cw (B),
m-cfv (B, D),
path (B, C), path (C, B), not[idle (B)].
TWC+CCBS Dk
rrwesceas = Ppath-passive (A, B), m-3wc (A),
m-CCBSed (A, B)
onhook (B) : m-CCBSed (A, B).
7cese>Twe = path-passive (A, B), m-3wc (A)
m-CCBSed (A, B)
onhook (B) :
path-passive (A, B), m-3wc (A).
CW+CCBS Dl
VCWDCCB.s-:path (A, C), Ccw (A),
path-passive (A, B),
m-CCBSed (A, B)
onhook (B) : path (A, C),
m-CCBSed (A, B).
veess>sewi=path (A, C), cw (A),
path-passive (A, B),
m-CCBSed (A, B)
onhook (B) :
path (A, C), cw (A),
path-passive (A, B).
(PH6 42 A 24 B2A1)
CPE 7418 12 BESD)

)
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