SPA2023 |
1E1F

1. (Sound/Complete) I HTEZE (Under/Over Approximate), SEIRIZERAIEEE (False
Negative/Positive)
ESERIE—FH I TECXY
2. (k) THIRBHIZR
A (N, <)
B.({1,2,3,12,18,36}, |), Erh | AEBER
C. SRAERE, (P(S), <)
D.(N x N, R), H((a,b),(c,d)) e R a<cAb<d
3. ASEIEEREL, IBBEANH, CFGB NS, ERL, ERKESERSERRE
A.H+N B.HxN C.H+E D.HxE
4. (&%) LATBRLESHTRILAGER] IFDS?
A. Reaching Definition B. Constant Prop C. Pointer Analysis
5. LA METRIFE EAME T HAthikIn

A. 1-object, without heap context

ES

B. 2-object, with 1-heap
C. 2-type, with 1-heap
D. 1-object, with 1-heap
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1. {5/ type sensitive i85t NIIRER, £HFE yO EREIABTARY context /9?7

class X {
void main() {
Y a = new YO,

a.yQ;
}

class Y {

1
2
3
4
5 }
6
7
8
9 void yO {}

10  }

2. SQLIENBIR TRt ((REM/ 52 M) ?
3. IFDS RUEEREREHE () %

4. GIEETHA java FRRELAD AR IE

5. CHA S FFIRER, b.fooO) ERBIFE?
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class A { void foo() {} }

class B extends A {}

class C extends B { void foo() {} }
class D extends C { void foo() {} }

void main(){
B b = new BQ;
b.foo();
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6. W FEAVCIDH TR, F FTYABRBIESEREEEE, E5T00UTA () , F£1017M
OUT A () ; MIRMTIEENEEERE, F51T0UTH c = ()

1 static void main() {
2 int a, b, c;

3 a=7;

4 b = 9;

5 c = foo(a, b);

6 b = 8;

7 c = foo(a, b);

8 1}

9 static int foo(int x, int y) {
10 int z = x + vy;
11 return z;
12}

(5=

1. ICFG 2MpLLi+MpLLif? Call-to-return edge RIYEFBE?
2. 85T HTRY key factors JHRIAIFRIESS
3. BB FifdDataflow AnalysisXitt®E (RBETJINE)
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1. F#8 Reaching definition (5§ 5> BB, RS OUT RIEREER, 71 PPT LAIFAIEEEARS)
2. %4> BB

XXX

XXX

if xxx goto 8
XXX

XXX

XXX

goto 3

if xxx goto 10
XXX

return
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3. 5 BIfEA CI 0 2-callsite, with 1-heap DT FFIIER (EBXR, BFHIT) HEH CI B PFG, LUk
HBIEERBR A _E NSRRI D T EINFER.

1 void main(Q{
2 Number nl
B Number n2

new Number();
new Number(Q);
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4 Wrapper wl = Createwrapper(nl);
5 Wrapper w2 = Createwrapper(n2);
6 Number n3 = getNumber(wl);

7 Number n4 = getNumber(w2);

8 }

9
10 Wwrapper Createwrapper(Number p){
11 wWrapper w = new WrapprQ;
12 w.set(p)
13 return w;
14 3}
15
16 Number getNumber(wrapper 1i){
17 Number out = i.f;
18 return out;
19 1}
20

21 Class wrapper(){
22 Number f;

23

24 void set(Number in){
25 this.f = in;

26 }

27 '}
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1. {$£F Datalog 45 May Available Expression (FIiR_Lifff9Available ExpressionEA—E, BT
FERANARNEFRIK T RIER)

EDBE&3E: Successor(s, succ). Compute(s, X, op, y). Def(s, V)

FEITERIIDBERE: Gen(s, x, op, y). kill(s, x, op, y). In(s, x, op, y).
out(s, x, op, y)

MBPBELLEH Gen(s, x, op, y) <- Compute(s, X, op, V)
2. {FFE2&{1L Constant Prop (IEAESIMIZEXES T (JI/NMET, RER)
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