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Abstract Safety analysis for concurrent systems is a vital research field of computer science. Model Checking is one
of the most successful technologies of automatic verfication,its successful application is ascribed to the support of
valid verification tools. SPIN is a famous tool for analyzing and verfying the logical consistency of concurrent sys-
tem. Rased on the introduction of the theory ofSPIN,this paper analyzes the channel operation,basic data structures
and their functions of SPIN/Promela in detail. The fundamental verification algorithm is designed for software sys-
tems- We use the SPIN to verify an example of concurrent system,the corresponding verification output charts are ob-
tained.
Keywords Model checking,Concurrent system,Soltware reliability ,SPIN/Promela
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byte x, tl, t2; *var declaration*/
proctype Thread() #system process*/|
{ do :: tl=x; 1.1
t2=x,; 1.2
x=tl+t2 1.3
od }
proctype Thread2() /*system process*/
{ do :: tl=x; 2.1
t2=x; 2.2
x=tl1+t2 2.3
od }
init /#*rnitial process */
{ x=1; 0.1
run Threadl(); 0.2
run Thread2() ; 0.3
assert(x!=N) } 0.4
2

state vectors for Violating schedule for N=2

0.1~ 0.00]]
@ ®

values of program counter for each process

(ininal vector )

@)values of program variables x,t1,t2
~—0.1-+[0.2,----,----,1,0,0]

<2.3-[0.4,1.1,---2.1,2.1,1]
—04—[*1.1,2.121,1]

Finished i)rocess .
Viplation
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Stack of State Vectors

(o)) —— 0,0,0]
[uznﬂ""Jpp]
[0.3,1.1,----,1,0,0 ]
[0.3,1.1,2.1,1,0,0 ]
[0.4,1.1,2.2,1,1,0]
[0.4,1.1,2.3,1,1,1 ]

1
1

E4

Computation tree
aEEEEEREEEDN

[0.4,1.1,2.1,1,0,0]
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No need to expl, /s branch because
it Is identical to one previously explored
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pan: assertion violated (x!=2] (at dépes S50}
pan- wrote pan_in_ttail "
(Spin Version 4.0.6 .- 29 May 2003)
Warning: Search not completed

+ Partial Order Reduction

Fuil statespace search for:
never-claim + [not selected]
asserntion viojations +
cycle checks
invalid endstates -+

4925 states, stored

5747 states. matcH&W**se..,,,,,

11732 trtansitions (= slored+malch§cﬂ-=-- .
W Q atomic steps

: } hash conflicts: 15 (resolved]

%] (max size 2719 states)

2.622

memory usage (Mbyte)

- [disabled by -DSAFETY

; State-vector 24 byt-;ﬂdeolhveé&hed 825 etrors: 1
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#TF

verify(state,trace,depth)
L if (depth>>depth_limit)/ * check depth limit (from m option) % /
!System. out. println(error. max search depth too small);
trace—limit—reached =true;;
else {if (state is error state)/ * check an assertion is violated * /
{dump. trail file ,print error message.throw exception;}
f(state !in seen)/ % if have not explored this state before * /
{seen == {state runion seen; Hadd it to seen set
for each active process p at state do
{for each enabled transition t in p at state do
|state =eval ~tran(p,t,state); / x get the succ state of
this state * /
trace =trace append t; / * update trace and depth info

* /
depth =depth +1;
verify(state,trace ,depth)/ * explore successor state x /
bbb
# Cygwin R E M Linux T .12
ME 6T~

SPIN CONTROL 4 @ B -

E47 Xspin Y E R
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Depth where assertion

violation was found

State stored in Seen

Generated states that were found

to be already in the Seen Set
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. oncdne 19"pan " Enor asserton vioaed
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