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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 description, 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
(* HiRT— 5 WO H: A %)
behavior
StandardSequence[UserA,TS,UserB)
where
process StandardSequence[UserA, TS, UserB):
noexit:=

Local_Constraints[UserA, TS, UserB]

Il
Global_Constraints[UserA, TS, UscrB]
where



msc Standard Scquence(A’ (o B)

/* This is a standard sequence from user A 10 user B.
In this Sequence,user A disconnects first. ¥/

User A TS User B
[ 1 ] [ ]

< Idle >

offhook
Busy
DT

dialing

OFF
—— ringing
RBT

———

< Calling >

offhook

OFF

+_QFF

( ' Talking >

onhook

BT

onhook|

QFF

Q Idlle >

| 1

B 14: ISDN AIFH — € %

process Local.Constraints[UserA, TS, UserB):
noexit:=
hide GC0,GC1 in
UserA Local[UserA,GC0,GC1)
|[GC0,GC1]]
UserB_Local[UserB,GC0,GC1]
[[GCoj|
TS_Local[TS,GCO)
where
process UserA_Local{UserA,GC0,GC1]:
noexit:=
hide BUF in
UserA_Sequences[UserA,BUF,GC0,GC1]
|[BUF)|
buffer[UserA,BUF}(creatce)
where
process UserA_Sequences[UserA,BUF,GCO,
GC1}: noexit:=
UserA Idle[UserA,BUF,GC0,GC1}

where
process UserA _Idle[UserA,BUF,GC0,GC1]:
noexit:=
GCO0!Idle;

(* offhook XAE: W *)
UscrA _Busy[UserA,BUF,GC0,GC1]
where

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

noexit:=
(* DT 343: 1 *)
(* dialing %£1E: 1 *)
(* OFF 342 % *)
(* RBT %A8: & *)
UserA_Calling[UserA,BUF,GC0,GC1]
where
process UserA_Calling[UserA,BUF,
GCO0,GC1]: noexit:=
GC1!Calling;
(* Xy X— T OFF O2fE: 4 *)
UserA _Talking[UserA,BUF,GCO0,GC1]

where
process UserA_Talking[UserA,
BUF.GCO0,GC1}: noexit:=
GCO0!Talking;
(* onhook &4F: W% *)
UserA Idle[UserA . 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 VA5 VR UserB O 0 — 7 JLI#Y: 4k *)
endproc (* UserB_Local *)
process TS_Local[TS,GCOJ:

noexit:=
hide BUF in-
TS _Sequences[TS,BUF,GCO]
I[BUF]|
buffer[TS,BUF](create)
where
process T'S_Sequences[TS,BUF,GCO}:
noexit:=
TS Idle[TS,BUF,GCO]
where
process TS Idle[TS,BUF,GC0}:
noexit:=
GCO0Idle;

(* offhook 3%43: I *)
TSlout!DT!0Hrom to(TS, UserA);

(* A vt~ dialing DAE% & Hig *)
BUFlinp
?Mes2:Message
78i12:Signallnstance
?Adr2:Address[(Mes2 eq offhook) and

(SiI2 eq 1) and
(Adr2 eq from_to(UserB,TS))];

(
TSlout! OFF!1ifrom_to(TS,UserA); exit
I
TSlout!OFFI2!from_to(TS,UscrB); exit

)

> >

TS_Talking[TS.BUF,GC0]

where
process TS_Talking[TS,BUF.GCOJ:
noexit:=

GCO!Talking;
BUF!inp

?Mes0:Message
?8il0:Signallustance
?Adr0:Address{(Mes0 eq onhook) and
(SiI0 eq 0) and
(Adr0 eq from_to(UserA,TS))];
TSlout!BT!0!from . to(TS,UserB);
BUF!linp
?Mes1:Message
7Sill:Signallnstance
?7Adrl:Address[(Mesl eq onhook) and
, (SiI1 eq 1) and
(Adrl eq from_to(UserB,TS))];
TSlouwt!OFF!3!from_to(TS,UserB);
TS Idle[TS,BUF,GCO]
endproc (* TS_Talking *)
endproc (* TS Idle *)
endproc (* TS_Sequences *)
endproc (* TS_Local *)
process buffer(INP,OUT](Q:Queue):
noexit:=



(* 75y 7 7 fil#: Bk *)
endproc (* buffer *)
endproc (* Local_Constraints *)
process Global.Constraints[UserA, TS, UscrB]:
noexit :=
(* Fa—sslil#s: A x)
endproc (* Global Constraints *)
endproc (* StandardSequence *)
endspec (* StandardSequence *)
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AVAS VAL, Ly(m> 1) IR EayFsva

v C s s, MSC,,...MSC,(n > 2) FhFho
T4 ¥ Afii#oitii % LOTOS 7u A I} Ci,.... [, C;
< Lf:“ff, %@ﬁb&‘% Il_Cl[]Ig_Gg[]...[]I,,,_C’,,, 'C‘ij'X‘_%.
CORITEBTHAIEITEY, MSCs DEREADONA-T
HALIC LOTOS 77Ut AR S NHDT, EFHH LIS
IMEE5HT MSCs & et sz LOTOS 4hEk & o3 % I
LI EHTED,

BUFIZ, [ 14 123 L7 ISDN KR — & 22§

5, W 161R L7z MSC Lk 2R ¥. S oBITE,
msc Standard Sequence(ADD)
User A TS User B
[ 1 ]
T T T
< Talking >
onhook|
BT
onhook
OFF]|
< Idic >
| - I

B 16: a8 MSC 4tk (550487 )

RIFH AT ThHozM 14 DHARIS, B3 eltiT ot
BEEABMEH TS, A VAS VA TS 2B S. Wt
DA VRS YA TS DAY 74 73 Talking KBIT 5
V=4 v AH# T oA TS Talking ADD @BLUTFTH LS
b,
process T'S_Talking_ ADD[TS.BUF,GC0}: noexit:=
GCO0!Talking;
BUF!linp
?Mes0:Message
78iI0:Signallnstance
?Adr0:Address[(Mes0 eq onhook) and
(5110 eq 0) and
(Adr0 eq from_to(UserB, TS))];
(* -~ *)
TSlout!lOFF!4!from.to(TS,UserA);
TS Tdle[TS,BUF.GCO]
endproc (* TS_Talking ADD *)

B 17: 4 Y A% 7 A TS 2R Bl nsl#
ZOTOLALEGET I, TatR TSIdle # LT
DEHCEELTHIT S,
process TS Idle[TS,BUF,GC0}: noexit:=
TSlout! OFF!!from_to(TS,UserA); exit

TSlout!OFFI2!from_to(TS,UserB); exit
)
>

TS_Talking[TS,BUF,GC0]

TS_Talking ADD|TS.BUF,GC0)
where
(* BUF g *)
endproc (* TS Idle *)

X 18: 4 Y A% ¥ X TS ITH$ B kA oAk

DA %, DA > X ¥~ A UserA,UserB IS4 L
THA79.



4.4 HRIE~NOEBN
AT, KB AR~ ORI D
WTiER %,

LOTOS Tid, ik L7zfEkMoBEnUmEii~s
XY, RO E SR, BHREIE I 72
ELVTH P ETSDBIENTES. (toT, A
WOHELHVDI LIZL Y, MSC {L#El-+E= MSC H:
#e& LOTOS fL#M Ok E WL Z & T, {LEREED
Bt b7z BT ENTELL LS,

7o72 L, ARFRSCTHRE L7 b I e & Lo
FIFO F¥a— %W TEI LTV A, BROHIELR
i h, BRYAFAR— ZADWRIEY — VTR 2 4
B TELRVIIEMLHE. ZO¥EE, FIFO ¥a2—I
BESOHE B 1) 28 -85l El@ARTHD, LM
V= NTRy 77 HBOBD RO bRA L ITTRIE
L,

S5, &z LOTOS fi#k% LOTOS @¥ 3 a
L= CEFTHIELICEY, MSCHEDY I aL—-Y 3
CEFHIELAMRTHL. OB, BIZIEL A Y
AW OB B end-to-end L RET 2L
BIEWXED, A VA VAROBERORESEL, Ay
t—VOREXLELHILILHEETIAL-FTET
EARETHA.

4.5 EBRFZEOFHE

9, ABbkhsd MSC f#fofgie, hhshs LO-
TOS fL#koB % LT 5. ¥ 14 OHITIX, 7FA
MSC ~X—ATH 55 fTRRBTH 545, Td LOTOS B
FIEH 350 FrE e A, IO, Ha iR T — ¥ oW
EE (# 180 47, # 50 %) &, /¥y 7 7 Hil# R end-to-
end M DOFR (40 17, # 14%) LG5 LELED

Lo THEER Y — 7 v A OEs 0REE I, &K
LR TOMBEORBBTLETEH 22, THRMITIERE
4w,

5 F&b

AR T, MSC & LOTOS % Hlvizilifg o R 7 & 5%6r
FRO—BL LT, MSC H:Rko LOTOS fhA~ DRk
RIRE L7z, AZSHEETH, MSC fh%, LOTOS T
EHHAERTABIC—BHICHOREZ EDE VIR
A S 4T LOTOS CERTEL I &%, HEHAV
TaRLZZ, iz, AEHRERNVAILICELD, MSC £
BICH T 5 verification ~OWH W REMEERT I LASTE
7z,

SHOMEL LT, KR THS MSC Dl (V7
MSC, 70+ A4 54 123 L COMET e, E0IELM
DFEW, VATFLE L TOEEFFITONE,
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