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A Specification Support System
for Communication Software Design

based on MSCs and LOTOS
Takeshi Taguchi Kaoru Takahashi and  Yoshiaki Tokita

AIC System lab.

abstract This paper describes a translation method of MSCs to LOTOS, which aims
to extend the power of verification without losing the semantics of MSC described in ITU-T
recommendation Z.120, and aims to bridge MSC and LOTOS. First, we show how the system
structure implied by an MSC specification corresponds to LOTOS descriptiow, and present a
translation method of MSCs to LOTOS. Second, we introduce a specification support system
named “ ASSISts”, which we are now implementing with the proposed method. Finally, we
give an application example of the method using an ISDN service, and describe an evaluation
of the method and adaptability to the verification.
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specification StandardSequence[UserA,TS,UserB}:
noexit
(* IR T — & BIDEH: 40 *)
behavior
StandardSequence[UserA, TS, UscrB]
where
process StandardSequence[UserA, TS, UserB]:
noexit:=

Local_Constraints[UserA,TS, UserB]

I
Global_Constraints[UserA. TS, UserB]
where



msc Standard Scquence(A’ Lo B)

/* This is a standard sequence from user A to uscr B,
In this Sequence,user A disconnects first. */

User A TS User B
[ 1 ] ]

4 1die >

offhook

Bus
Y DT

dialing

OFF
—— ringing
RBT |

< Calling >

offhook

OFF —{*=
1_OFF
e

< Talking >

onhook

BT

onhook|

% 14: ISDN AN — ¥ 2

process Local_Constraints[UserA, TS, UserB}:

hide GC0,GC1 in

UserA Loml[UsmA GC0,GC1]
l[GCO,GC1}}

UserB_Local[UserB,GCC,GC1]
l(etet]

TS_Local[TS,GCO)

where

process UserA_Local[UserA,GC0,GC1]:

noexit:=

noexit:=

hide BUF in
UserA _Sequences[UserA,BUF,GC0,GC1]
[(BUF]|
buffer[UserA,BUF](create)
where

process UserA_Sequences[UserA,BUF,GCO0,
GC1]: noexit:=

UserA Idle[UserA,BUF,GC0,GC1]
where

process UserA Tdle[UserA, BUF,GC0,GC1]:
noexit:=

GC0!Idle;
(* offhook £f3: i *)
UscrA_Busy[UserA,BUF,GC0,GC1]

where

process UserA _Busy[UserA,BUF,GC0,GC1]:

noexit:=
(* DT %f2: % ™)
(* dialing ﬁfi g *)

UserA Calhng[UsmA BUF,GC0,GC1]
where
process UserA_Calling[UserA,BUF,
GC0,GC1}: noexit:=
GCl!Calling;
(* X v t— OFF DEZfE: 4 *)
UserA Talking[UserA,BUF,GC0,GCl]

where
process UserA_Talking[UserA,
BUF.GC0,GC1]: noexit:=

Use 1A_Idl(‘[UsexA BUF GC0,GC1]
endproc (* UserA_Talking *)
endproc (* UserA_Calling *)
endproc (* UserA _Busy *)
endproc (*UserA Idle *)
endproc (* UserA_Scquences *)
endproc (* UserA_Local *)
process UserB_Local[UserB.GC0,GC1]:
noexit:=
(* A Y25 YR UserB D1 — 7 Viilf: % *)
endproc (* UserB_Local *)
process TS_Local[TS,GCOJ:

noexit:=
hide BUF in
TS _Sequences[TS,BUF,GCO}
[[BUF|
buffer[TS,BUF}(create)
where
process TS _Sequences[TS,BUF,GCOJ:
noexit:=
TS 1dle[TS,BUF,GCO]
where
process TS Idle[TS,BUF,GC0):
noexit:=
GCO0!dle;
(* offthook 54F: M *)

TSlout!DT!0MHromn_to(TS, UserA);
(* A v t— dialing DRAF%H & Bk *)
BUF!linp
?Mes2:Message
?8i12:Signallnstance
?Adr2:Address[(Mes2 eq offliook) and
(SiI2 eq 1) and
(Adr2 eq from_to(UserB,TS))];

(
TSlout! OFF! 1 from_to(TS,UserA); exit
TSlout!OFF!2!from_to(TS,UserB); exit

)

> >

TS_Talking[TS.BUF,GC0]

where
process TS_Talking[TS,BUF,GCO):
noexit:=

GCo0!Talking;
BUFlinp

?Mes0:Message
7SiI0:Signallnstance
?Adr0:Address[(MesO eq onhook) and
(5110 eq 0) and
(Adr0 eq from_to(UserA,TS))];
TSlout!BT!0!from to(TS,UserB);
BUF!linp
?Mesl:Message
?Sill:Signallnstance
?Adrl:Address[(Mes1 eq onhook) and
(SiIl eq 1) and
(Adrl eq from_to(UserB,TS))};
TSlout!OFF!3!from_to(TS,UserB);
TS 1dle[TS,BUF,GCO]
endproc (* TS Talking *)
endproc (* TS Idle *)
endproc (* TS_Sequences *)
endproc (* TS_Local *)
process buffer[(INP,OUT|(Q:Queue):
noexit:=



(* 23y 7 7 il A %)
endproc (* buffer *)
endproc (* Local_Constraints *)
process Global_Constraints[UserA, TS, UserB]:

noexit :=
(* o =3l A *)
endproc (* Global_Constraints *)
endproc (* StandardSequence *)
endspec (* StandardSequence *)
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= v Aotk LOTOS Yut & I,.Cy..... 1, Cy
ELEW, F08EE L C[LCol]..[[TnCy TH 5.
COMICEHRTHI LY, MSCs DEREFRDR—Y
KA LOTOS 7R v AFEH S NH DT, #itA b
M% 51T MSCs & 8 h7z LOTOS 4Lhkk & o3 fis % I
LIEWNTES. ,

BUFIZ, B 14 153 L7z ISDN JEAIRH — ¥ X i2af 4
5, B 16 4T/R L7 MSCALB DAL ER Y. Zo#TiE,

msc Standard Sequence(ADD)
User A TS User B
s S s [ w—
< Talking >
onhook
BT|
onhook
OFF
< Idic >
I I ]

B 16: 3600 MSC 44§ (SIFe7 58T )

FIPEHHT TH oM 14 DHERC, B3 2a8hT o4t
BEBNERT S, 4 VA% YA TS 2B A. whufh
BOAYAY YA TS a5 4 Y a v Talking KB 5
= v A T £ A TS Talking. ADD ELUFO XS
o5,

process TS_Talking ADD[TS,BUF,GC0]: noexit:=
GCO!Talking;
BUF!linp
?Mes0:Message
78i10:Signallnstance
?Adr0:Address{(Mes0 eq onhook) and
(SiI0 eq 0) and
(Adr0 eq from_to(UserB,TS))];
(* g *)
TSlout!OFF4!from_to(TS,UserA);
TS'Idle[TS,BUF.GCO]
endproc (* TS_Talking ADD *)

B 17 4 Y A% ¥ X TS (a5 B0y

COTOLALEGWT HITH, 7ot TSIdle #BLF
D& CEELTHIIT 5.
process TS Idle[TS . BUF,GC0}: noexit:=
TSlout! OFF!1!from_to(TS,UserA); exit
TSlout! OFF!2!from_to(TS,UserB); exit
>
TS_Talking[TS,BUF,GC0]
TS Talking ADD[TS.BUF.GC0]
where

(* LUF g *)
endproc (* TS Idlc *)

B 18: 4 ¥ A5 ¥ X TSI ¥ BBMKH DAk

RO % D4 > 2 > X UserA,UserB (24t L
TH41 9.



4.4 HHRIEIANOEAMY
AT, KRBT 2REOEFEE~ ORI
WTIER 5,

LOTOS T, itk L7zfLBM ol rii~<s 2
L&D, MO MR, BRI
ELWHTH 2RI ENTEL. $oT, X
XoMELHVLZ LITLY, MSC {2 MSC
ek LOTOS Mo MR EFRD Z LT, MDY
Bt D728 LD TEL L)L A,

722U, ARSCTHE U7y I A & AR L
FIFO ¥ a2—#HWTHEILTWALY, BEOHIIEHR
L, BEYAF AR~ ZADOKREEY — VTR 2 IR
EATELRVWIT NS H B, ZORAER, FIFO Fa2—1i
BE3OHR BAE L) 22l El3ASHTHD, Lt
V=T 77 HBOEN RSB Z LR LS ICThIE
I,

EHC, & LOTOS H#% LOTOS H¥Ia
LS CEFTHEIEIRELY, MSCHMDYIalL—Va
VEITHIELTHRTHE. OB, BHIAEA RSV
AMOMEICET 5 end-to-end HlFICHEP REE 2INA
LIERED, A VAV AMOBEKOREIEL, Ay
L—VOREELLBL LI BHEE IV TAHS
EDRHTHS.

4.5 TRAEOFE

T, APk b MSC {L#o#His, WhHahs LO-
TOS fL#OBM A ILET 2. ¥ 14 OITE, 7FA
MSC ~X—ATH 55 DR TH B4, Zd LOTOS ik
T 350 FT & B, T, HAeBMRT-SBOE
B (% 180 1T, #1 50 %) &, /Xy 7 7 R end-to-
end I OTIE (¥ 40 7, # 14%) MWL LR LD,
REBIC L o THRBER ¥ — & ¥ 2P 0o 0B, &
LR TOBEORRILITTETIESH 5725, FTHMITERE
E v,

5 F&d

KL TR, MSC & LOTOS % HlWwiifg ¥ A7 skl
YO—HE LT, MSC H#0 LOTOS ki~ DgHi:
BB U7, AN TIX, MSC th#%, LOTOS T#
AR ER T ABIC—BNICHVO R Z LOZ WK
A Y 4 LT LOTOS KERTELI L%, HIEH
TRLA, 7z, AEBEEAVLILICLY, MSC 4
BEICK$ B verification ~OWA MM 2/RTZ LA TE
7=,

SHOBEE LT, AMFTHSH MSC g (47
MSC, 704 248 128 L oM e, EHROTEMSHE
DEE, YAFLE L TOERSFETOND.
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