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Abstract

In order to solve the problem that the embedded software has the shortcoming of the platform dependence,

this paper presented an embedded software analysis method based on the static structure model. Before control flow and

data flow analysis.a lexical analysis/syntax analysis method with simplified grammar and sentence depth was designed

to analyze the embedded software. This paper used the open source software of smart meters as a case,and used the ar-

tificial errors as the test objects, repeated 30 times. Compared with the popular static analyzing tools PC-Lint and

Splint, the method can accurately orient 91% errors, which is between PC-Lint’s 95% and Splint’s 90%. The result in-

dicates that the correct rate of our method is acceptable. Meanwhile.by removing the platform-dependent operation with

simplified syntax analysis,our method is independent of development environment. It also shows that the method is ap-

plicable to the compiled C (including embedded software) program.
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N=(IN,FFA.,OUT»

JIN ,IN={c|c€ ASCII},

FAA,OUT s ,

OUT={ID.KEY.,OD,UC}

, ID (Identifier) ;s KEY
(Keyword) ;OD (Operator) (De-
limiter) ; UC (Unsigned Constant)
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(if ,else,switch,case,default) .

(for,while.do) . (break, continue, return, goto)
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unsigned, union,enum,auto, extern,
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List{Sentence)senList;//

int deep=0;//

for( )¢
Sentence s;//

if(token—>name== “{’)



deept++;//

else if(token—>name== *}")
deep——3//

s. depth=deep;

senlist. add(s) ;

}
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4. fori=0,1,-+,1—1 do

N, ) &8 (N,—depth= N, —

depth) then
+1
end if
for j=i—1,i—2,++,0 do
if N;—>depth= N;—>depth—1 then
N;—parent=N;
break
end if
for k=i+1.i+2,--,1—1 do
if Ny—>depth+1= N;—>depth then
N;—children. add(Ny)
else if Ny—>depth<CN;—depth then

break
end if
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def[ N]: N s N
kill[N]: N
use[ N N o
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1. change=1,N=N,
2. while change=1 do
change=0
while N—successor =null do
temp=union All(N—>precursor—>out)
if temp =N-—in then

change=1

N—>out=union (N—>def,diff set (N—>in,N—kill));

N—in=union All(N—>previous—>out) ;

N—inlive=union(N—>use,diff set (N—outlive, N—kilD));

N—outlive=union All(N—successor—inlive) ;

end if
N=N—successor

end while

end while
3. N=N;,
4. while N—>successor =null do
N—>UDchain=N->in (each assigned variable in N)

N—>DUchain =N-—>outlive(each referred variable in N)

if N—=>UDchain=null then
N—>errorType=reference

end if

if N—>DUchain=null then

N—>errorType=assignment

end if
N=N—successor
end while
2
;union(A,B)=AUB
diff set(A,B)=A—B
:unionAll(S) = Lejn
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10 ex func. h 58
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