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Data Flow Analysis Based on the Variable Scope

JIANG Shu-juan ZHAOQO Xue-feng
(School of Computer Science and Technology,China University of Mining and Technology, Xuzhou 221116, China)

Abstract As an important technology of programming analysis,data flow analysis is widely applied into kinds of soft-
ware projects. Problem of variables being hidden and covered for their scope has not been taken into accout in traditional
dataflow iteration analysis, leading to inaccurate data flow information. An improved dataflow analysis method based on
variables scope and traditional dataflow iteration analysis method was proposed to solve the problem of varibles being

hidden and covered. At last, both of these methods were applied into program slice, which proves the efficiency of the

improved one by comparing.
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mput 1 gens----the set of variabledefinition of all blocks
kills---- the set of variablekill of all blocks
output: ins---4nput-data flows
outs---output-data flows
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begin

1 for eachblock B

2 out[B] =gen[B},
3 end for

4 change =true;

S while change

6 change = false;

7 for eachblock B

8 wpy= . Y out[pl .
pis precursor of B

9 oldout = out[B];

10 out[B] = gen[B] + n [B] - Lill[B]),

11 if out[B] # oldout then

12 change = true,

13 end if

13 end for

14 end while

end
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1 void fun(

24

3 int a, b, ¢;

4 {

5 int d = 0;

6 int ¢ = 1;

7 a=9;

8 {

9 int c;
] c=0;

11 }

12 int a;

13 int b;

14 a=c¢;

15}

16 b =a;

17} J
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Show(B)=/{val | val€ Hide(P) & & P & Pred(B)
&.& val shows again in the entry point of B}

J Hide(B)={val { ({val € Hide(P) &.& val continue to
be hided in the entry point of B) || (val &
Hide(P) &.&. val is hided in B)) &&
P& Pred(B)}
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Fl‘put :  gens----the set of variabledefinition of ali blocks
kills---- the set of variablekill of all blocks

hides----the set of variable which is hided in sub scope
shows---+he set of variable which shows again after hided|

output: ins---<input-data flows
outs ---output-data flows

begin

1 for eachblock B

2 out[B] =gen[B],

3 end for

4 change = true;

5 while change

6  change =false,

7  for eachblock B

3 in[B) = U out] p] + show[B);
pis precursor of B& &
Bin the scope of the out[p]
9 oldout = out(B);
10 out[B] = gen[B] + ¢n[B] — kill[B] — hide[B]),
11 if out[B} # oldout then
12 change = true,
13 end if
13 endfor
14 end while
end
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