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Different	Kinds	of	Integration	Conflicts
Conflict Merges? Runs? Correctly?

Textual -if (5 > x) {
+if (5 == x) {

-if (5 > x) {
+if (5 < x) { ! ! !

Syntactic

if (5 > x) {
return 10;

}
}

" ! !

Semantic
+if (freezes(temp)) {
+  ...
+}

def freezes(y) {
- return y < 0;
+  return y < 100;
}

" " !

Mens,	T.	(2002).	A	State-of-the-Art	Survey	on	Software	
Merging.	IEEE	Transactions	on	Software	Engineering.	#
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error

source test configuration

control_flow call_relation data_flow error_flow inconsistent_type assert annotation

condition else break throw catch
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Goal:	Categorisation

HIGH	LEVEL
Source

Test
Build

Configuration

LOW	LEVEL If	added
Name	changed

Parameter	removed

SPECIAL



Steps

• Dataset
• Manual	analysis
• Declarative	specifications
• Automatic	categorisation



Dataset

1300	projects
579	projects
348	projects
348	projects

245	
breaking	
merge	
commits

+
their	fix

Beller,	M.,	Gousios,	G.,	&	Zaidman,	A.	(2017).	
TravisTorrent:	Synthesizing	Travis	CI	and	GitHub	
for	Full-Stack	Research	on	Continuous	Integration.	
In	International	Conference	on	Mining	Software	
Repositories	(MSR).

#
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Dataset

1300	projects
579	projects348	
projects348	
projects

245	
breaking	
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commits
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- Manual	analysis
- Test	ground	for	queries

1300	projects

(Java)	
breaking	
merge	
commits

+
their	fix

- Automated	categorisation



Low	Level	Categorisation

class Freezing {
public void howDoesItFeel(int temp) {
if (temp < 0) {
System.out.println("Cold!");

}
else {
System.out.println("I'll manage.");

}
}

}

class Freezing {
public void howDoesItFeel(int temp) {
if (temp < 30) {
System.out.println("Cold!");

}
else {
System.out.println("I'll manage.");

}
}

}



Declarative	Specification
(defn ast|if-statement [node ?parent]

(jdt/ast-parent+ node ?parent)
(jdt/ast :IfStatement ?parent))

(defn if-statement|expression [node statement]
(jdt/ast-parent node statement)
(jdt/has :expression statement node))

(defn change-if-statement-expression [change]
(logic/fresh [?node ?statement ?value]
(change-node|affects change ?node)
(ast|if-statement ?node ?statement)
(if-statement|expression ?node ?statement)))

Is	a	node	an	if	statement?

Does	a	node	have	an	expression?

Does	a	change	affect	the	
expression	of	an	if	statement?

Stevens,	R.	&	De	Roover,	C.	(2014).	Querying	the	History	of	
Software	Projects	using	Qwalkeko.	In	International	Conference	
on	Software	Maintenance	and	Evolution	(ICSME).



Special	Categorisation:	Example
for (int i = 0; i < 10; i++) {

for (int j = 0; j < 10; j++) {
// ...

}
}

for (int i = 0; i < 10; i++) {
for (int j = 0; j < 10; j++) {

if (5 == 5)
continue;

// ...
}

}

for (int i = 0; i < 10; i++) {
// ...

}

for (int i = 0; i < 10; i++) {
if (5 == 5)

continue;
// ...

}

Ray,	B.,	Kim,	M.,	Person,	S.,	&	Rungta,	N.	(2013).	Detecting	and	
Characterizing	Semantic	Inconsistencies	in	Ported	Code.	In	
International	Conference	on	Automated	Software	Engineering	(ASE).

#



Steps

• Dataset
à OKish
• Manual	analysis
à Redo
• Declarative	specifications
à Done	for	High/Low
• Automatic	categorisation
à Boilerplate	done


