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• Suggest how to easily merge two analyzers


• Reuse components!

• Implement MultiQL


• Analyzer for JNI / C-Python programs

• Find bugs in real programs


• Including new bugs
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Code 1:

def m1():
  return f()
def m2():
  return 42
 
int val = m1();

Code 2:

int f() {
  return m2();
}

Syntactic facts 1:

Return_A(“m1", f())
Return_A(“m2", 42)
Call_A(f(), “f")
Call_A(m1(), “m1")
Assign_A(val, m1())

Syntactic facts 2:

Return_B(“f", m2())

1. Extracting syntactic facts

Syntactic Fact 
Extractor

Syntactic Fact 
Extractor

15



/ 25

2. Derive new facts using rules

Step_1(from, to) :- ...   
Step_2(from, to) :- ...
Step_12(from, to) :- Return_1(name, from), Call_2(to, name)
Step_21(from, to) :- Return_2(name, from), Call_1(to, name)
 
Step(from, to) :- Step_1(from, to)
Step(from, to) :- Step_2(from, to)
Step(from, to) :- Step_12(from, to)
Step(from, to) :- Step_21(from, to)
 
Flow(from, to) :- ...
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Lang 1 Rules

+


Inter-lang Rules

+


Lang 2 Rules

Facts:

...
Flow(42, m2())
Flow(42, f())
Flow(42, m1())
Flow(42, val)
...

Step(from, to) :- ...
Flow(from, to) :- ...

Syntactic facts 1:

Return_1("m1", f())
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Call_1(f(), "f")
Call_1(m1(), "m1")
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Query system

Query:

?- Flow(42, X)

Analysis result:

X = {m2(),
     f(),
     m1(),
     val}

3. Perform query

Facts:

...
Flow(42, m2())
Flow(42, f())
Flow(42, m1())
Flow(42, val)
...
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Test with small benchmarks
JNI


(NativeFlowBench)
C-Python


(ExtModuleFlowBench)

MultiQL 19/23 14/20

JN-SAF 21/23 -

Ratio of passed tests
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Test with real-world benchmarks
C->Java

API Call

C->Python

API Call

MutiQL 92% 69%

JN-Sum 71% -

Ratio of resolved API Calls
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