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A Specification Description Conversion Method of Message Sequence
Charts into Rules in Telecommunication Services

Kazumasa Takamil and Yosumairo Nursuf

In order to precisely acquire demands on software, specification description technique to
formally define the demands and automatic verification support technique of the specification
are desired especially on upper process of software development. On telecommunication
software as well, two types of specification description method are proposed. One is a
procedural specification description method of which message sequence chart (MSC) is a
representative. Another is a declarative specification description method, for example,
specification description method based on a set of if-then type rules. However, as each method
has merits and demerits respectively, it is necessary to realize conversion between the
specifications in order to utilize merits. This paper proposes a conversion method of
specification described by MSC into specification expressed by a set of if-then type rules. The
conversion method doesn’t lose merits of MSC and besides can improve specification
verification capabilities. Concretely, firstly we define two service specification methods. One is
described as temporal message sequences between a terminal and a network. Another is
described by a set of rules whose rule is consist of terminal states and a terminal input event.
Secondly, we discuss equivalent relationship between two specification description primitives
and propose a method that makes it possible to convert MSC description into rule description.
Finally, we present application examples of the proposed conversion method to telecommuni-
cation services specifications. Furthermore, this paper describes evaluation of converted results
and considerations about validity from the viewpoints of specification confirmation and
verification.
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Table2 Control statements for MSC description.
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Fig.1 A specification description example based on MSC.
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Fig. 3 A relationship between MSC description and terminal
state or event.
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Table3 State conversion elements.
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Table4 Event conversion elements.
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Fig.4 Conversion processing flowchart.
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BTHAL TWw3 ZNZnOERER IR UELL®
HwTwd, iz, mMROFIRETLRER po & K
SREESORE R pro 1 Tidle(x)] (22T, x=A %7213
B) L LTEHLTWS,

Wz, BMEOEREY — A4 (CW,CFV, TCS :
185 4 BI) OERHERELTLSDLOXF v 71
gz & B HREDIRIC RER S TRE L 72 T v T ) X 4
ZEALTSTR EFENOEB YL ECERLL, E
B R P EOE & LR IRYT (B, R
BORBICOWTIR42HTEET2) FF7VTY
R LD—E S ESEOBIZR#ECh 20T, T
DFFEC LD ZDOESEEHER L, T4bb, Zh

BEYV—ERABIT 5 MSC 52 & v — VBl A~ O R Bk 1087

R 5 EHBEOLEK

Table 5 Comparison of description volume.

P-4 LSDL (step #0) STR (v—L#)
POTS 22 6
CW 46 8
CFV 33 6
TCS 14 4

FNDY—EXMLERIZB T, MSC OEHR1BERE
BFEBENTVE Z L P HHETHERT 5 Lz, v
—DA F ) ZVe T, MSC TEtak U 7o 4%

EEWME NI STR SO E—DEEL T 5 &
L RHER LTz,

BIRL 4 DOBEY — B X3, Y~ R0
BERKTZ2I—EATHY, ZhoDEEEHsEs
DY THESNE Y —E AR OO TIHBELE
7N T) XABHEATEDLEHEZS, LHL, &b
B OV —CRAEBRICHEB LT, Pl 2 KBIE
SHOFETH 2,

4.2 Y—ERTHHER~DER

P—EREEEE MSC TRl L 72 ¢, LRELRT
NEFRAEPIELLS FEEN T LD ORERNNE L
%, MSC TEEl U R0 HIR COMRIEE I,
MSC SR ER DR 2 BRI > T &, HEED
SO TERMEREZ W A A LT 2 s ED 5
LEEZEND, fEo T, MSC Titah & L7z (k% Wy
FHY2ESWD H DmAED 1 D DREER L, »
DEZOD LD IREEEREHIE Y VRV ICER L TEX
EFRRTENIE, V- ERAEREEOMRETEL L
TEHTH 5.

#5121, LSDL TR LI-ABEDR T v FH L2
LB o7 STREFEON —NVEOHIESTE N
Twb, L7 STR EEZED N —V#: LSDL O
BEEHAD L RSTWE, 2R, Vv—EED
BHFAMEERT Lz, LSDL O A5 v 72 STR
BRHOLIDDON—NMICHIELTWE Z EERLTW
%, 20O LSDL O A T v 7K D 1 D OMREEER
ERLIEOBOTHS., Hl2E, [FEF50F»51 20
BlERTERDE DL, ¥ — RO L&
DRERIIOFTNDOFTUTD5 A5 v 7D LSDL &
WO ZE & E DD,

dial-tone (NW, A) :

dial (A, NW: v) ;

Af (v=idle (B)) {
ringback (NW, A) ;
ringing (NW, B) ;

UFO1 20— MBI,
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dial-tone (A), idle (B) dial (A, B) :
ringback (A, B), ringing (B, A).

Z DFLROERE, IR A 2351 You b — 2R
RET, AR B2I7 A P (22 &REE) OFF, Bk A2
AR B4 Yud 3 ik BB s (ring-
ing), WA A 2IFVNR L EZ{EIREE (ringback) w7z
L2 ERRLTWS, 5T, LSDL Tt & -F
FERUS L THEEHNRNV—NVIERT L2
0, WhWE 1 D0ERE I E LT, LSDL TOE
ROFNESRGE D ORI ER TE T 2 D OHETED
BHEixs, &l, BBRLIV—IVELYZ )%
HOTETERZ LD, EPREOT = A -y
a YRANCE S LSDL 5l & & h 2 BRI OF
RBEOHRPEICES L5,

A EOEER» &, B2 U7 MSC iah» & v — ViR
IRNDEHRE G Y — E A B RO LB OB S5
SOFERBEERLTWAEZ EXbh 5,

4.3 Y—ERIFHRERII~DER

LSDL iz & % il fhig» o Z2Ha L 72 STR BREIC &
LR, EEROMRRARTH D, 2 DO HM
WIRYELE LRI T2O0HBEOERSTRE L 2
5, V- EHOERERERE T LD, &
— U AR S OBMRAY 2 AR RIS 6) 1T L D £
LEINTWS, ¥z, Y—ERALEEESRLBED
REREANOER (BEFIOMZ OV — AT
WEZRSNTORWIREEADER) 2T 5750
XERT), 8) TIHEENT WS, L EERL: 4 DDV
—E AR STR SREICEHL, Xk 6)~8) iz & 3
FHETHEAVHRETES 2 L 2R L. HluE, CW
& CFV ¥ —E A LSDL EaR D LTI /R 3545 20 5
BREULEBEZHA VDL L, ZRLENOYF—EAD
STREBR L Z2EBBUTOLI S KERL TELL
%,

1) CFV ¥ — & 2 AR F O —

1-a) LSDL 1z & % 52541

dial-tone (NW, A) ;

dial (A, NW: v) ;

Aif (v=not[idle (B)]) {
m-cfv (NW, NULL, B, C) ;
ringback (NW, A) ;
ringing (NW, C) ;

1-b) STR EFHEDEHL)
dial-tone (A), not[idle (B)],
m-cfv (B, C), idle (C)

dial (A, B) :
m-cfv (B, C), ringback (A, B),

N
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ringing (C, A).

2) CW #— & X AEREH D —E

2-a) LSDL 1z X % a5

dial-tone (NW, A) ;

dial (A, NW: v) ;

Af (v=not[idle (B)]) {
m-cw (NW, NULL, B) ;
ringback (NW, A) ;
cw-ringing (NW, B) ;

2-b) STR FFENDEEH

dial-tone (A), notl[idle (B)], m-cw (B)
dial (A, B) :

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

cw-ringing (B, A).

LEEOEHL TE s 2-2) & 2-b) DA — LI
TRRTHEARORET, 1> b dial (4, B) : 9%
RaNDEIFREERZD ZEMYEEOIZEVFEEIN
Twna,

BHA A
AR B

: dial-tone (A)
:notlidle (B)], m-cw (B),

m-cfv (B, C)

WK C :idle (C)

ZOEIRELT, ELLEREEZHVSZ L2k
D LSDL iRz 8T b ¥ — B X B ST %17
SIENTEDL LIRS,

PlbiE, MSCIz & % 30 & 7 ket 2 v — v
Bz & 2 EER L RRRIC AR L TS o LB R
EEBICRLIZBOTHD, BEFEROFRAEERL
T3, Bz, v —EXIEEREAMRIEIC B W TR S
NI FIE R BB LR 2 MSC TRk s - g
RERC & N, RREERSEE & U THEIC S W EI R
HNDETEING, ZOLIREEEERT L0
DN — S 5 MSC BN DOZEBIRIZ DWW T i3S
BOBETH 2,

5. H & H &

AEITIE, MSC CiRa hia @5V — © A48
EV—VESIZ X DERCERT A FERREL,
Bz, Avv— 9 LigROREB LU X b 2wd
WHIES 20 %R Uiz, BRI E, MSC S8R ER
EOML, REEHER L 4~ NEHRESZOMILO
B ERIBRNR, ENPNOTHREST T 5 RET
REFRAOFGEGRE R L7z,

REWEOHMICH LTI, UTORE2E2 2k
NTEVz, Txbb, 2hE T, MSC Taims hi-fh
BRIC U THED R b ooy S ab—Yavic k3t
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FBRIESE B & UV — B AR S RRGE~ OB A Al BEE %
IRTZEMNTET,
SHBROBMEE LT, (1) RERESW-HEZ
Y —VOERK, (2) FiZ% L OMEY —EA~DHE
RIZEERC X 2 EBEOTREL, B) V—NEHITL S
FERRIREE CRUH & 172 2P JE OO S B 2 B HOT O HHAE
TH 2B MSC iz & 2 ElabARic K 2 72 O 415,
B> T35,

BIEE AUTsERED 2 BT, BREnEHm L STR 4
Y 7Y EFIHEETCEW: ATR BEY X7 L5
FERF DRI L % 7,
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fF %

8% 1 T B ORFEE IR &5 T MSC ik
2D DRBERELENZ TN BB %2R 5 25
T UK A SHEEHIZ A v —Y m BEL LR,
AR B L TIZ Ay £ —Y my i & 0 FBER o5
REN, WRA & CREEREERTTI Ay —Y m;s
W75, Sl ®2 R L Twa, 20k REdiE, CW ¥
—EX (fT8k4 21) O flash hook 17 & 2 BIEEH &
IO 2 O R iR T 2o n 3,

M2 I R D A R NEBER % & MSC gk

1

20D Ny NERBREPS DAY 2R 6 R
T 6L, IR A 2 S BEMAD R v £ —Y m 2
DEEELT 0k v 2B O0BEE2RLTwE, T
FNOSEEDBERED STHRAD 2 v 2 —P DEH
WY —URERYD, RAOEE ] LHEIOLRES
BRI EGENTWE, 20k 2R, BRSNS A
YL, fHFHADZE X REDEE & BEEdR
ROGETHERFBTANEY R LIZT 2 hr0HiEs
BT BRI EDb NS,

REE3 T L—e v > FElRy

12DV —NZBWT, FIRE (REDZRERDE
GTEL) AN L ERT 2 HARRATF OM%
i, A2+ OIRKBBIF 2, 1) Z0OHBNF2E
1518 DR ER 2400, 2) Wi REESR

&

Si

5 2 DDIREEEIREFC & IR DR DR
Fig.5 An example of terminal state constructed by two
state conversion elements.

6 2004y MEBBERIZHIGT % A v £ —YDf]
Fig.6 An example of a message with two event conversion
elements.
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BRICHE 258052551, ZORIFE2E151%
R DORERAER 2D, FHRBC AL 2 TD
FAFSUN TR S 2w, FIEMLTRRT.

3
pl (A0, p2 (O),p3 (B)
,_—¢
AR le (j;,B):

1§k 4 @ BEEY — E A DM

(1) F&HEE (Call-Waiting)

BEH ORI L T APV LIz E5 5, 2D,
WEEHOMFENFENEEY — CATIMAL TWL 254
Wik, FA4 YV LRI OSE LEZEOIREE L %
D, BEITH, BEFCERG b EMNFICLD
WHIENDG, TORET, BBV IvvaT v
X0, EEETREUDEZL 2 LNTE, BYNICESE
LTWIHFREE SN S,

(2) #E{EE# (Call-Forwarding Variable)

FIFE OIFRIEEER T, ZOWRICEEND -7
56, BINCERAHREBEHFL TBL L, Z0BHE
ENTOLREIFNRERT 29— R ThH 5,

(3) BEBEHESEY—E A (Terminal Call Screen-
ing)

HCEGE L RV ROBES 2 EH L THL.,
BEL T IERLOFELD - I28E, F0HKE
DEREEST 29— X ThH 5,

1835 | HABTE Y — 2 (POTS) %]

(1) LSDL Iz & % 5tak4i)

process (pots)

{

.path (A, NW) ;

.path (NW, B) ;

offhook (A, NW) ;

dial-tone (NW, A) ;

dial (A, NW: v) ;

Af (v=idle (B)) {
ringback (NW, A) ;
ringing (NW, B) ;
offhook (B, NW) ;
speaking (A, B) ;

{

onhook (B, NW) ;

busy (NW, A) ;

onhook (A, NW) ;

.stop (NW, process) ;

!
onhook (A, NW) ;

HURE
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busy (NW, B)
onhook (B, NW) ;
.stop (NW, process) ;

Af (v=notlidle (B)]) {
busy (NW, A) ;
onhook (A, NW) ;
.stop (NW, process) ;
{

(2) FEXCHEIEZEB LT STR SEOH
1) idle (A) offhook (A) : dial-tone (A).
2) dial-tone (4), idle (B) dial (A, B) :
ringback (A, B), ringing (B, A).
3) ringback (A, B), ringing (B, A)
offhook (B) :
speaking (A, B), speaking (B, A).
4) speaking (A, B), speaking (B, A)
onhook (B) :
busy (A), idle (B).
5) busy (A) onhook (A) :idle (A).
6) dial-tone (A),notl[idle (B)]dial (A, B) :
busy (A).
(PR 6 4 7 A 29 A%A)
(CFRE 6 411 B 17 B85

BR —kE (FxH)

1977 FEER R R E TR B R,
1979 EFRIKHBRELEEE T, RFE
HAEGEEFEAM G NTT) Ak,
LAk, EEE - 7 v MRS —
EADFEERL, v VFRXF 47
A?/bhhﬁf,AﬂM@M@ﬁftEm# S
DIBREDRE DOV ICHESE. B, Rtry b7 —2
Y- TRV RT AT, BEFEEHEEY
%, IEEE &£4&8,

g B (E28)

1952 %42, 1976 SEBRIL A T 3ER
B LFRIZEZE, 1978 HRAEEE
WILPETRBEET. BENTT A
. LUK, S, HMI &1,

(DRGSR RREE, RS IN Y — R
ERBRE OMFRBIRICHETE, Tl ETNTTﬁ
v NI =Y — R Y AT APERRET, TBMEE. B
TFIEREEY¥S, [EEE 45




