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Object-oriented Program Type Analysis Based on SAT Solver
CAOQ Jing XU Bao-wen
(Department of Computer Science & Engineering, Southeast University, Nanjing 210096, China)
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Abstract Type analysis plays an important role in object-oriented program analysis. Accurate type analysis will im-
prove the precision of other program analyses. However,due to the inherent high complexity of traditional type analy-
sis. people generally make rapid but coarse analyses. This paper presented a new type analysis method of object-oriented
program based on SAT solver, in which we show transfer relationship among variables by the proposition logic method,
abstract programs into proposition formulas and adopt highly effective SAT solver so that we can obtain variable run-
time types through decoding the results. This method is flow-sensitive with good flexibility, that is to say,it can not on-

ly make rapid but rough context-insensitive analysis, but also comparatively slow but highly accurate context-sensitive one,
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a=new A(); (a=A) e =3
a=new B(); (a=B) b=ei 2 Su®= 5
1 (2}
class A{ C bar(D arg){ C bar(D A_bar_arg}{
Ata = arg.fa; A A bar_ta= A _ber D _fa;
C bar(D arg){ B tb = ta.fb; B A_bar th;= A_bar_A_fby;

C retval = arg fa.fb.foo(); —
return retval;

}
.

C retval = tb.foo();
return retval;

1 }

C A_bar_retval;= A_bar_tb;.foo();
A_bar_ret; = (A _bar_retvaly);
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v=mnew C; (1
v,o= v, (2)
v, = (C)< expression >; (3)
v=o0.f(a,,....a,): (4)
v, =0V, v, ) (3)
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(2) F (*v = (C) (expression)”) = N, fi, fi =
by if [CT;=1
if [C;=0

(B F v =0 ") =(b, b, ) s (b, <>by )= (b, b, ) \
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A (00) (1) ar=newA(); (=b,,1r=0,,)
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B(o) € (10) (3) c=newC(O: (h,,A-b,,)
(4)  di=new D() Egd,z " /74,1;) )
(5) a:=(C)ag D42 N0,
Db () bi=cr (Bo o Ba)
o~ (M by=dy; G o b))
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(1) a=new A(), a;=new A(), (a=A) AR

() b=newB(;, b=-newB(;  (b=B) @=A)Ab=B) A (e ma) A
(3) if(P) if (P) (ez=b)Ales=cy) v (e5=ca)
) c=a c = ay (c=a)) SR

(5) else else a={A} ¢={A}

(6) c=b, c;=by; (c=by) b;={B} c,={B}
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a=..;b=B; a = .; b =B;
c=_. cy = .
while(P) { while(P) {
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M main TR B AR PSR A SOR AR 1RO
R AR 18] 43 A R 5 X A Ty e AR A . AR B mT LA
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. He A8 RTLolR @ RTA R AR v
FIFTR AT RERAIME R . BN GORRTENGELARNEER
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(5) F(Method Name( params) Methodbody) = F ( params)
A (a” QMZF(v)) A F(MethodBody)

wariable v

(O F(paramsd)=(C A ( V _ (p1=0))
Y p€ params Y CERT[p]

(D F(olvis global variable)=C( \ (v,=0C))
Y CERTTY)

B FFv=0.mlar,»a))=C V (v=0C))
Y CERT[v)

5.2 BikSH
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KRR P FRAREZTEBEZEE T ERPMEHHTRA R
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METHRE T RO MR M ARE 3 BTGl
w2, H-HaFREMNHAXREGHR, RRLSIE
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KRBTSR GEANRNZE , bR %K B4
FIMAEEMER,

(9 F(program) = F(methodbody of main)

(10) F(w|vis global variable)=( \ (v =0C))

¥ CERTT]

ADFFv=0 m(a;, lF(C_m(pls

Sa)”)=(C A
method C_m

every actua
(v=C _m_ret)))

s {an, e AC VY

every actual
method C_m

A2)FC_m(p s {ar sy an D=AL (pi=a;) N\
( A F(v) A F(body of C_nm)C_m

all global variable
v in method C_m
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BRI THT k IR T BB — DA 2R
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FEMHERRT AR, X TR main IR BT, KSR
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HEFMEEE T HEARZIE , BRAESRR AT L
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6 LHIFFRE
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TIERMBEERKEN 1.
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public Class A{
public A foo(A arg) { retum arg; }
public static void main(String args{]){
Aa=new C();
Ab=afoo(a); }

}
public Class B extends A{
public A foo(A arg){
Aretval = new B();
return retval; }

]
public Class C extends A(
public Af;
public A foo(A arg){
f=arg;
A retval = bar(f);
return retval; }
public A bar(A arg){
Aab,c
a=new AQ;
b= arg; ¢ = new C(;
while(P){
a=b;
fQb=c;
elsec=a; }
return ¢; }

}
public Class D{
public D foo(){
D retval = new D();

public Class A{
public A foo(A A_foo_arg]){ A A_foo_ret] = &(A_foo_arg]); )
public static void main(String A_main_args1[]){
AA_main_al = new C(;
AA_main_bl = A_main_al.foo(A_main_al}; }

t

public Class B extend A{
public A foo(A B_foo_arg1){ A B_foo_retvall = new B();
AB_foo_retl =@¢(B_foo_retvail); }

l
public Class C extend A(
public Af;
public A foo(A C_foo_argl){
C_foo_C_f2 = C_foo_argl; A C_foo_retval | = bar(C_foo_C_f2);
AC_foo_tetl = g(C_foo_tretvall); }
Ppublic A bar(A C_bar_arg1){
AC_bar_al, C_bar_bl, C_bar_cl;
C_bar_al = new A(); C_bar_bl = C_bar_argl; C_bar_ct = new C();
while(P){
© bar_b2 = p(C_bar_bi, C_bar_b3);
C_bar_c2 = p(C_bar_cl, C_bar_c3);
C_bar_a2 = C_bar_b2;
if (Q) C_bar_b3 = C_bar_c2:
else C_bar_c3 =C_bar_a2; }
C_bar_c4 = 8(C_bar_c1, C_bar_c2, C_bar_c3);
AC_bar_retl =8(C_bar_c4); }

}
public Class D
public D foo(){
D D_foo_retvall = pew D{);

ceturn retval;}

} i

D D_foo_retl = &(D_foo_retvall); }
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