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ABSTRACT

A new approach to the reachability analysis of communication protocols is presented using a modified

maximal progress state exploration for two communicating finite state machines. The task of generating all reachable

states is divided into two independent subtasks.

In each subtask, only the states which are reachable by forcing mo-

dified maximal progress sequence for one machine are generated. Modified maximal progress state exploration saves

space and time over maximal progress state exploration.
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procedure detectnonprogress ;

Var PRO, INIT,NON/ * set type
varibles % /
procedure  maximal(X)/* X is a

machine * /
while INIT is not empty do
remove one state s from INIT
if s is
add s to NON and skip
if s is in PRO then skip
else add s to PRO;

case s= (v, w, x,y) of

a nonprogress state then

a . v is a sending node or
v is a receiving or mixed no-
de and x *E !

generate all states s’ such
that s—e—s’,
and e is in machine M ;
add all s” to INIT

b: v is a receiving node and x
=E:
generate all states s” such

that s—e—s’,
and e is in machine N;
add all s to INIT
¢ . vis a mixed node and x=E !
generate all states s” such
that s—e—s’,
and e is in machine Mor N;

34

e
f:

endcase ;
endwhile

end maximal;

for each generated s

do let s—e—s’ ;

if e is in M then add s’ to
INIT ;
elseif s” is in INIT or PRO
then skip
else write s’ as (va, w',x’,
y')

and add it to INIT ;

/% vy is a receiving mixed
node * /

. v is a receiving mixed node

and x=E |

generate all states s’ such
that s—e—s’,

and e is a receiving edge in
M

add all s” to INIT

visa receivi1ng mixed node
and x=E and

w is a receiving node and y
=E

skip
v is a receiving mixed node
and x=FE and

(w is not a receiving node or
yxE):

generate all states s’ such
that s—e—s’,
and e is in machine N ;

for each generated s’
do let s’=[vg, w’, %", ¥’}

if (v, w’x’y’) is in INIT or
PRO

then skip

else add s’ to INIT

set PRO, NON to empty ;
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set initial state to INIT ;
call maximal (M] ;

call maximal (N) ;

print PRO

end detectnonprogress ;
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send (g )

receive (g1 )

(M

‘3,2,34,12’

3,1,E,12

receive (gs)

1,1,E,E

receive (gs)

‘3,2,!2,2 ’

( 3,2,E,122’

\

(3,2,

3,2,E,22

‘3,2,44,1”

(¢) state exploration for M

receive (g:) send (g, )

receive_(g| )

(3,2,E,2 )
\
( 3,2,4/[,E>

(d) state exploration for N

a2l 7iAME Ne ol
Example for machine M and N.
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2,1,E,1

‘ 3,1,E,12 > 3,3,E,E

3,3,3,12 3,3,8,2

Gan)
2250
s2512) (rasz)

2,2,E,2

(a) state exploration for M

‘ 3,2,44,E ,

(b) state exploration for N

82 Y. T. Yu®| reachable A&l %
Reachable state tree of Y. T. Yu.
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