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Delta Mining: An Execution Trace Abstraction for

Efficient Comprehension of Its Global Structure

Naova N1TTa™t and YUusuke TEzukafl

In an execution of a program, a pre-executed feature often affects a post-
executed feature. Therefore, it is usually insufficient to only read a local part
of the source code for appropriate reuse and debug tasks, and hence in addition
to the source code, the runtime information of the program is also refered to.
However, the amount of the runtime information tends to be quite large and
mining useful information from it would require enormous time and effort. In
this research, we present a method to efficiently mine a useful structure of an
execution trace of an object-oriented program for appropriate program com-
prehension, and we call it delta mining. We suppose that delta mining can
be applied for framework usage extraction, feature location and back in time
debugger. In this paper, we define delta mining and discuss the applicability
and the feasibility of the method for framework usage extraction.
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Table 1 Breakpoints used to comprehend the usage of physical calculation in jMonkeyEngine
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BP1 oooooooo Lesson8$2.performAction()
BP2 ooooooooo ActionTrigger.activate()
BP3 0oooo ReusableContactInfo.set()
BP4 ooooooooo ActionTrigger.ActionTrigger()
BP5 ooooooooo UtillnputHandlerDevice.addButton()
BP6 ooooooooo InputHandler.addDevice()
BP7 oooooooog UtillnputHandlerDevice.get ()
BPS8 oooo Geom.getGeomFromNativeAddr()
BP9 oooo Geom.retrieveNativeAddr()
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Table 2 Obtained usage of physical calculation in jMonkeyEngine
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U2 ooooooooo InputHandler.addAction() 00000

U3 oooo PhysicsNode.getCollisionEventHandler() 00 000

U4 gooo DynamicPhysicsNodeImpl.generatePhysicsGeometry() 00000
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Fig.1 A call tree of an execution of Lesson8.java
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Fig.2 A call stack at BP1
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1: class Main { 19: e.setC(b.getC());
2: A a = new AQ); 20: }
3: void main() { 21: }
4: a.mQ); 22:
5: } 23: class B {
6: } 24: C c = new CQO;
7: 25: C getCO {
8: class A { 26: return c;
9: B b = new BO; 27: }
10: D d = new DQ); 28: }
11: void m() { 29:
12: d.passB(b); 30: class E {
13: } 31: C ¢ = null;
14: } 32: void setC(C c) {
15: 33: this.c = c;
16: class D { 34: }
17: E e = new EQ); 35: }
18: void passB(B b) { 36:

03 DOoOooOoooDo
Fig.3 An example program
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Fig.4 An object diagram of the sample program
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Table 3 Minimum pre-conditions of an execution of the sample program
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Fig.5 A sequence diagram of the sample program
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Fig.6 Delta mining based analysis method
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Fig.7 An analysis of jMonkeyEngine using delta mining
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