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Encode As MAXSAT

Pointer Analysis As Graph Reachability

g () { Hard constraints:

MAXSAT

new ...; v4 new ...;

1dl (v1l); v5 1dl (v4) ;

1d2 (v2) ; A4S 1d2 (vb);
g2:assert(v3!= vl); ql:assert(vo!= vl);

J }

path(0,0) A
(path(0,6) V =path(0,0) V mabs(ay)) A
(path(0,1) V =path(0,6) V mabs(ay)) A
(path(0,7) V =path(0,1) V =abs(cy)) A
(path(0,4) V =path(0,6) V =abs(by)) A

Datalog A, V) B, 2), C(z, V)

| Soundness ) pveesrmeey Hrd Constiains
A(x,y)VaB(x,z) V=C(z,y)

Abstraction

1dl (v) {return v; } 1d2 (v) {return v;}

T ff
fadeotis abs(ay) weight 1

Soft constraints:
(abs(ay) weight 1) A (abs(by) weight 1) A
(abs(cy) weight 1) A (abs(d,) weight 1) A
(=path(0,2) weight 5) A (=path(0,5) weight 5)

Soft Constraints

Scalability vs. Precision

Sound vs. Complete

Solution:
path(0,0) = true, path(0,6) = false, path(0,1) = false,
path(0,4) = false, path(0,7) = false, path(0, 2) = false,
path(0,5) = false, abs(ay) = false, abs(by) = true,
abs(cy) = true, abs(dy) = true.

Derivation As Counterexample Experiment Result
jfl(O, O) iterations
h(0, 6) :- path(0, 0), edge(0, 6, a,), abs(a). total max

170

cutrrent baseline final
h(0, 1) :- path(0, 6), edge(6, 1, a;), abs(a). rrent !

th (i ) h(0, 7) :- pat}n((), 1), edge(1, 7, c,), 3:35<Co>- avaste.p i i 0 - s
P 2 ~ n(0, 2):- path(0, 7), edge(7, 2, c,), abs(c). weblech : - 140 K 0

Graph Reachability in Datalog

Input relations:

edge(i, 1, n), abs(n)

toba-s 7 7 0 18K 10

Output relations:

Rules:
path(i, 1).
path(i, j) :- path(i, k), edge(k, j, n), abs(n).

Input tuples:
edge(0, 6, a,), edge(0, 6°, a,), edge(3, 6, b,),

abs(a,)@abs(a,), abs(b,)@abs(b,),
abs(c,)@abs(c,), abs(d)@Dabs(d,).

Query Tuple Original Query

q,: path(0, 5) assert (vo!= vl)
qZ: path<09 2)

assert(vi!l= vl)

h(0, 4)
h(0, 7)

h(0, 5)

- patl
- patl

n(0, 6), edge(6, 4, b), al
n(0, 4), edge(4, 7, d,), al

- patl

n(0, 7), edge(7, 5, d,),

bs(b).
bs(d).
bs(d).

\
path(0,0)  edge(0,6,a,) abs(a)

B

abs(a;) edge(6,1,a)) path(0,6) edge(6,4,b,) abs(b)

abs(c,) edge(1,7,c,) path(0,1) path(0,4) edge(4,7,d,) abs(d,)

abs(cy)  edge(7,2,cq)  path(0,7)  edge(7,5,d;) abs(d)

T )

path(0,2) path(0,5)

abstraction size
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