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Abstract: To relieve the state space explosion problem, and accelerate the speed of model checking, this paper
introduces the concept of finite precision timed automata (FPTAS) and proposes a data structure to represent its
symbolic states. FPTAs only record the integer values of clock variables together with the order of their most recent
resets to reduce the state space. The constraints under which the reachability checking of atimed automaton can be
reduced to that of the corresponding FPTA are provided, and then an algorithm for reachability analysisis presented.
Finally, the paper presents some preliminary experimental results, and analyzes the advantages and disadvantages of
the new data structure.
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1. Reachability Analysis. 2. CreateSuccessive(Succ).
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List of SDS: P,W={; SDS: wa;
wa:=(lo,(Vo,00),1,9); FORALL (discrete transitions ¢ from the current location)
W:={wa}; dso:=get the 5-enabled state set from Succy;
WHILE{ W£Z} get x,x,€ X which are used to compute dso;
get wa from W; FOR(i:=1 to |Succ|-1)
IF Satisfy(wa,l, ¢ ) ds;:=GetDelay Set(dso,x;, Xy, Succi)
eturn(true) END'.:OR
' FOR(i:=0 to |Succl-1)
ELSE wa:=GenerateNext(ds;,d);
IF(wagP) IF(wag WUP)
Add(wa,P); W:=W+wa
Succ:=Unfolding(wa); ENDIF
CreateSuccessive(Succ) ENDFOR
ENDIE ENDFOR
ENDIF
ENDWHILE
1 ,Satisfy true, wa S, sl=(l,¢).Succ
W Unfolding ,
(v,0),kY .CreateSuccessive
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P , w
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P W
Tablel Symbolic statesin Wand P
1 W P
Step W [3)
1 {(15b,0000,1,2)} {}
2 {(1,2010,3{y})}  {(1,,0000,1,2)}
3 {(15,0301,1,{x})}  {(10,0000,1,2),(11,2010,3{y})}
4 {(1,0010,2,{y})}  {(10,0000,1,9),{ (11,2010,3,{y}),(l0,0301,1,{ x} )}
5 {(1,0401,1,{x})}  {(15,0000,1,&),{(11,2010,3,{y}),(10,0301,2,{x}),(11,0010,2,{ y} )}
6 {} {(15,0000,1,9) { (11,2010,3,{ y}),(15,0301,2,{ x} ),(11,0010,2,{ y} )}
5 , (11,0010,2,{v}) (16,0301,2,{x}), P
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P4 2.60GHz ,512MB .FPTA Windows , Uppaa  Windows
, Linux .2 ab
(a=4,b=2 ). 600s.
x>b,kl=id

x=b,k=id

k:=0
Fig.2 Fischer's mutual exclusive protocol
2 Fischer
Table2 Resultswith Fischer’s mutual exclusive protocol
2 Fischer
No. | Uppaal (a=2,b=4) FPTA (a=2,b=4) Uppaal (a=4,b=2) FPTA (a=4,b=2)
Depth (s) Breadth (s) | Depth (s) Breadth (s) | Depth (s) Breadth (s) | Depth (s)  Breadth (s)
2 0.11 0.12 0.02 0 0.12 0.13 0.02 0.02
3 0.11 0.12 0.05 0.06 0.12 0.11 0.11 0.13
4 0.18 0.14 0.61 0.61 0.24 0.17 12.81 9.312
5 1.00 1.13 36.97 27.13 8.59 2.32
6 | 137.09 41.09 197.90
. [13] . :
, , Uppaal[27]
,FPTA , Uppaal
,FPTA . ,FPTA ,
,FPTA
.SDS FPTA

FPTA ’ ,
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