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ABSTRACT  This paper proposes translation methods from Message Sequence Charts
to Formal Description Language, LOTOS. The first section shows translation objects
and their background. The second section defines our Message Sequence Chart which
- is subset of CCITT Message Sequence Chart. The third section proposes translation
methods from Message Sequence Charts to LOTOS. The last section shows the
estimation of the methods and future studies.
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[MSC(F % X FF3R)D EH]

<MSC Definition> ;1= <message sequence chart>
{<submse>}*

<end> = [ <note> ] < semicolon>
[ <note>]

<note> 1= /* <character string> */

< semicolon > FEH

<message

sequence chart> :=msc <msc head> <msc body>

endmsc <end>
= <message sequence chart name>
<end>
[ < msc interface > ]
= {inst <instance list > |
env <environment list > } *
<end>
::= <instance name>
[, <instance list > ]
;1= <environment name>
[, <environment list>]

(i) & T T <environment name> & &, MSC® iz £
Y= v A(mseHEH B YR Y v AADenvE L
itenv_<name>N b0 ET 5,

< msc body > 1= < msc section >*
< msc section > 1= [ <global condition>}
{ <instance definition> }*
. [<global condition>]
<instance definition> :: = instance <instance head>
<instance body> endinstance
<end>
w={ [ <qualifier> ] <instance
name> <end>
[ decomposed <end> 1}|
{{<qualifier>}
<environment name> <end> }
o= < pathitem>
[/ <path item >]*
1= <name>
1= < instance event list>
[ <stop>}
< instance event list> ::= { <message input > |
< message output > |
<condition > }*
1= in <msg identification>
from <address> <end>
< message output > ::= out <msg identification>
to <address> <end>

< msc head >

<mscinterface >

<instance list >

<environment list >

<instance head>

<qualifier>

<instance body >

< message input >

<msg identification> ::= <message name>
: [, <message instance name> ]
<address> 1= <instance name> |
<environmént name>
< global condition > ::= condition <condition name >
<end>

;= condition <condition name >
[ shared { <shared instance list>

< condition >

|all}] <end>
<shared instance list> := <instance name >
{, <shared instance list> ]
< stop > 1= stop
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< submse > 1= submsc [ <qualifier >}

<msc head > < msc body >
endmsc <end>
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type message id is

sorts message_id

opns message-set : — message_id
endtype

[¥4. message type Bk D 72D D V22 #l
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specification example[env_inst11]:noexit
type message_id is
sorts message_id
opns sigl,sig2,sig3,sig4 : —» message_id
endtype
behaviour
hide inst12_inst2 in
instl{env_inst11,inst12_inst2}
|linst12_inst2]|
inst2[inst12_inst2]
where
process instl[env_inst11,inst12_inst2]:noexit:=
hide inst1l_inst12 in
instl11[env_instl1,inst11_inst12]
llinst11_inst12]|
inst12[inst11_inst12,inst12_inst2)

where
process inst11fenv_instl11,inst11_inst12]
noexit:=
endproc
process inst12[inst11_inst12,inst12_inst2]
‘noexit:=
endproc
endproc

process inst2[inst12_inst2] :noexit: =

endproc
endspec
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<¥— FESIKESH>
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<7 = F&B>T<EHEL > message_id
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NEREE T BIDITH — FENT B,
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specification example[env_inst11]:noexit
type message_id is
sorts message_id
opns sigl,sig2,sig3,sig4 : — message_id
endtype
behaviour
hide inst12_inst2 in
instl{env_inst11,inst12_inst2]
[linst12_inst2]|
inst2[inst12_inst2]
where
process instl{env_inst1l,inst12_inst2]:noexit:=
hide inst11_inst12 in
inst11[env_inst11,inst11_inst12]
Jlinst11_inst12]|
inst12[inst11_inst12,inst12_inst2]
where
process inst11{env_inst11,inst11_inst12]
moexit:=
env_inst11?x:message_id[x = sigl);
inst11_inst12!sig2;
inst11_inst12?y:message_id;
env_inst11!sig3; stop
endproc
process inst12[inst11_inst12,inst12_inst2)
‘noexit:=
inst12_inst2?x:message_id;
inst11_inst12?y:message_id;
inst12_inst2!sig2;inst11_inst12lsig3;stop
endproc :
endproc
process inst2[inst12_inst2] :noexit:=
inst12_inst2!sig4;instl 2_inst2?x:message_id;stop
endproc
endspec
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specification examplefenv_inst1]:noexit
type message_id is
sorts message_id
opns sigl,sig2,sig3,sigd : — message_id
endtype
behaviour
hide instl_inst2 in
instl[env_inst1,inst1_inst2]
[linst1_inst2]|
inst2[inst1_inst2]
where
process instl{env_instl,instl_inst2}:noexit:=
hide self_inst11,self_inst12,inst11_inst12in
inst11[self_inst11,inst11_inst12]
|(self_inst11,inst11_inst12]|
inst12[self_inst12,inst11_inst12]
|[self_inst12,self_inst12]|
( env_inst17x:message_id[x=sigl};
self_inst11!x;
instl_inst2?y:message_id[y =sig4];
self_inst12ly;self_inst12?z:message_id;
instl_inst2!z;self_inst11?z1:message_id;
env_inst1!z1; stop)
where
process inst11[gl,g2]:noexit; =
gl?7x:message_id;g2lsig2;
g2?%y:message_id;g1lsig3;stop
endproc
process inst12[gl,g2]:noexit: =

gl?7x:m ge_id;g2%:m ge_id;
gllsig2;g2lsig3;stop
endproc
endproc
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process inst2[inst1_inst2] :noexit:=
inst1_inst2lsig4;instl_inst2?x:message_id;
stop
endproc
endspec
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specification example[env_instil]:noexit
type message_id is )
sorts message_id
opns sigl,sig2,sig3,sigd,sigh,sigh : »message_id
endtype
behaviour
hide inst12_inst2 in
instl[env_inst11,inst12_inst2]
{linst12_inst2]|
inst2[inst12_inst2]
where
process instl{env_instll,inst12_inst2]:noexit:=
hide inst11_inst12,inst11_inst13 in
inst11{env_inst11,inst11_inst12,inst11_inst13])
[linst11_inst12,inst11_inst13]|
inst12[inst11_inst12,inst12_inst2]
Il
inst3[inst11_inst13]
where
process inst11{gl,g2,g3]:inoexit: =
( gl?x:message_id[x=sigl];
g2l5ig2;227y:message_id[y =sig3];
gllsig3; stop)
0
( gl?x:message_id[x=sig5};g3!sig5;
g3?y:message_id[y =sig3];g2!sig6;
g27z:message_id[z=sig2];gl!sig2;stop )
endproc
process inst12{gl,g2}:noexit : =
g27x:message_id[x =sig4];
( ( g1?y:message_id[y=sig2];
g2lsig2;gllsig3;stop)

( gl?y:message_id[y=sig6];
g2lsig3;gllsig2;stop ))
endproc
process inst3[gl]:noexit:=
g1?x:message_id[x =sig5l;g1!sig3;stop
endproc
endproc
process inst2[gl] :noexit: =
gllsigd; :
( ( gl?x:message_id[x =sig2];stop )
{1
( gl?x:message_id[x=sig3];stop ))

endproc
endspec
T TH, MO RMMSCOMFIC kD “SLE%
Mz Twa, :

¢ B S UVARBRTEDLLIKKAVYRY
Y AMOWEDFETH L TH F— Frfh.
o FILHMIEAIA YA Y ADY — ik, AR—
A O BRD b B % o,
IIT, BBILLL L, HBOEEE, HEATEE
Wit s ECTARETH S,

4. FHR O B

AT, ThF THHALZMSCORRE
HMMSCo iR o> IE S
HAEDIENE
Z—HII L o TR TS
AFRIRD
IR AR
2REEL LT, §HMEZ1TS.

o0 09

—104—-



4.1 BIRMSCO BRIRO IE 24514

HIRMSC O RO EUPEI D v T, AR FEH
PLETH 55, —BROLTEHEEBETH S, £C
T, 2T, WL 22 DOREDOLOTOSH % v
Iab—vay LcBEE v CEiT 5.

T, EMTRLA v X ¥ Y ABROMIRDGE

ZowTiE, M2ERBLAfESI 2L —ylIT
FATTHEROBEREBDIEHNTES,

0 START

1 env_instll lsigl

2 i(inst12_inst2) lsig4

3 i(inst11_inst12) lsig2
4 i(inst12_inst2) lsig2

5 i(inst11_inst12) lsig3
6 env_inst1l Isig3

DU A W O

ik, —H, H20oMSC#% @2 THICEL B 28, Kk
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env |inst11 l linstlz I ]instﬂ
sigl sigd
sig2
sig2
sig3
sig3
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BT o).
Ienv inst1 ] IinstZ l
sigl
sigd
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L - .
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0 0 START

1 1 env__instl lsigl

2 2 i(self__inst11) Isigl
3 3 i(inst1__inst2) lsigd
4 4 i(self__inst12) lsigd

5 i(inst11__inst12) lsig2
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