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Abstract:

optimization methods for compiling are too complicated, hidden dangers won’t be avoided for reliability and security of compiling.

Many optimization methods are used to raise the quality of target code in the process of compiling. Because some

The existing defects of compiler are usually caused at the optimization phase. Mostly traditional correctness of compiling optimiza-
tion only focus on correctness of optimization algorithm, but only when the algorithm is implemented correctly, the optimization pro-
cess run in practice can be proved to be correct. This paper proposes a method based on simulation relation to verify correctness of
compiling optimization realization. We build up simulation relation between code before optimization and code after optimization to
generate logic condition that the correctness optimization should satisfy, and then we verify it if logic condition is satisfied or not to
judge if compiling optimization realization is correct or not after each optimization is finished. The method is proved to be effective

and reliable by verifying statement exchange and variable substitution in the process of optimization compiling.
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:=x:=E|load(E,x)|store(x,E)|label(L)|goto L|

if(E) goto L|x:=call(E,E1,E2,...)|return E
Expressions E ::=const|x|&x|E1 op E2
Operators op ::=+|-[*|&|=>|...
Variable x ::=alb|c|...
Label L ::=LO|L1|...
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syntax semantics

Semantic mappin
S:source  Semantic mapping

sem(S)
L)
verification :
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T:target sem(7)
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Algorithm 1: optimization validation algorithm
Name: opva

input: k: PCy — PC, program location map
¥ : PCy x PC, —> ¢ Simulation relation map
CFGg ,CFG, : control flow graph of program

PC : CFG node

Output: Bool

1 begin

2 if marked( PC)

3 Return true

4 else

5 mark( PC)

6 endif

7 for PC' insuccessor(PC):  /*%f PC G4k T FrabuE*/

8 @, =gettraconditon(CF G, PC, PC")  /*$k#@4tAkaT
BB MY

9 @, =gettraconditon( CFG,,, x(PC) ,x(PC")) /*$#®
WAL EBEM/

10 @,=y(PC,x(PC))

11 @,=y(PC",x(PC")

12 ifnotsolve(@ AG, A —>@,) RIFERIIEH/

13 return false

14 endif

15 ifnotopva( k', 7, CFG; ,CFG, ,PC") [*&ARIE)G2
vl

16 return false

17 endif

18 endfor

19 return true

20 end
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Algorithm 2: get transition condition between two program location

Name: gettraconditon

Input: CFG : control flow graph of program
PC , PC' :program location

Output: constraint condition

1 6= pgmimbihae

2 While successor ( PC )# PC' TN B AR R TN B AR

3 ¢ = ¢ A ﬂPC,:u:cexsor(PC)

[FEFHEB LM
4 PC = successor (PC) BT AR/
5 Endwhile
6 Return ¢
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YLS, IA)YNR2=i+1ANb=R2Nc=bNe>0Nc =d

Ne' >0—>7(L9, L6 ) (2)
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L1: a=i+1
L2: f~btc
L3: t1=ct+d L1'": a'=i'+1
L4: e=t1+b L2": f'=b'+c'
L5: if(e>0)goto L9 L3 e'=f'+d"
L6: 2=i+1 L4'": if(e">0)goto L6'
L7: b=12 LS": c'=ad'
L8: c=b L6" b'=2a'
L9: f~i+1 L7": e'=b'"-c'
L10: b=fta
L11: e=b-c
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