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Subject  Mean Search Time (s) Success Rate (%)
UNIXDIFF SYNCIA UNIXDIFF SYNCIA

Karma 420 -122 0 50
Scope PM?2 360 +60 0
Popcorn 136 +77 100

Karma 147 -39 100
Condition PM?2 136 +77 100

Popcorn 90 +111 100

Karma 290 -24 100
Arguments PM2 284 -33 S 67
Popcorn 146 100

Karma 272 100
Callsites PM2 349 42
Popcorn 296 100
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1 - function pythag(a, b)
1 + functio*® I l
_— Dependency
param param call
hag(3, 4);
pythag (3, 4); ‘ ‘ @

Fig. 2: Left — an example of a false dependency caused by
a whitespace change and an imprecise diff utility. A change
impact analysis might incorrectly infer that the value of x
has changed based on the information provided by Unix
diff that the definition of pythag has changed. Right —
the AST diff for the same code (no change).
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function pythagorean (a,
var c;
if(a == null || b == null)
return undefined;
= Math.pow(a, 2);
= Math.pow (b, 2);
= Math.sqrt(a + b);
return c;
}
pythagorean (3, 4);

’

- function pythag(a,
+ functd

function hypLength (a,
var c;
if(!a || 'b)
return undefined;
a = Math.pow(a, 2);
b = Math.pow(b, 2);

c = Math.sqrt(a + b);

return c;
}
10 hypLength (3,
11| hypLength (6,

ction hypLen(a, b) {

f (a==null| | b==

null) {




function pythagorean (a, function hypLength (a,
var c; , var c;
if(a == null || b == null) : if('la || !'b)

return undefined; return undefined;
= Math.pow(a, 2); a = Math.pow(a, 2);
= Math.pow (b, 2); b = Math.pow(b, 2);
= Math.sqrt(a + b); c = Math.sqrt(a + b);
return c; return c;
} }
pythagorean (3, 4); 10 hypLength (3,
; 11| hypLength (6,
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+ ' hypL , b
- function pythag(a, b function hypLen (a ) {

+ func ' r_ Len; ' *1q:® E ==null| |b==null) {
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Values
in R)Id

sqrt (a+b)

return c

function pythagorean(a, b) {
var c;
if(a == null || b == null)
return undefined;

b Math.pow (b, 2);

C Math.sqrt (a + b);

return c;
91} 9
10| pythagorean (3, 4); 10
111 ; 11

1 1
2 2
3 3
4 4
5 a Math.pow(a, 2); 5
6 6
7 7
8 8

=
Ein
S
T
l
>

Statement Values
in Fhew

a:{9,36}
b:{16,64}

a:{9,36}
b:{16,64}
c: {5,10}

return c c:{5,10}

function hypLength(a, b) {
var c;
if('a || !'b)
return undefined;
a Math.pow(a, 2);
b Math.pow (b, 2);
c = Math.sqrt(a + b);
return c;
}
hypLength (3,
hypLength (6,
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Interleaved
Statement
from Fq

funct foo(){
return;
}

funct bar ()
return;
}

foo();

’

Interleaved
Statement
from Fhew

funct foo ()
return,;

}

funct bar ()

}

{

{

Concrete
Call Stack
Pold 9P new

[7).17]

[1.[8]

[.[]
[.[]

Abstract
Call Stack
in P

[7:unchanged|

[8:changed|]

]
[]
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Interleaved Interleaved Concrete
Statement Statement Condition
from Fjq from Flhew FoldsFPnew

if(x) { if (x) {
log(‘a’); log(‘a’; [z],[z]
} else if(y){ } else if(z){

log('b’);

}

return;

Abstract

Condition
in P

[z:unchanged]

[!z:unchanged,
y:changed]
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Interleaved
Statement
from Fyq

1;

4

X7

Interleaved
Statement
from Few

1;

= r

Concrete

Store

Pold ,P new

x:1, x:1
y:0,y:1

: 1},
1}

{w: 1
{w: 1lx

{z : 1,
z:0H{=x
y : 1,z

Ly :

Abstract
Store
in P
{x : unchanged}
{y : changed}

{w : unchanged,
x : unchanged}

{x : unchanged,
y : changed,
z : changed}
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Interleaved
Statement
from Fyg

var X;
var V;
log (x);
log(y);

Interleaved
Statement
from Few

var X;
var z;
log (x);
log(z);

Concrete

Environment
PLMrP%mw

Abstract

Environment
in P

x, unchanged }
, changed }

x, unchanged }
, changed }

17



SEMCIADE R 4FHImD =8 I

» UNIX DIFFICEER, AST DIFFIZHE®H

» SYNCIAICHEA, SEMCIAEZE O
» SEMCIAISHAREZEICE > TER




UNIX DIFF vs AST DIFF

TABLE VIII: Noise eliminated in the commit histories of MediacenterJS, Karma and PM2. The second column group
shows noise caused by using Unix diff as the source of structural change information. The third column group shows
noise caused by using syntactic (control and data dependency) relations as a proxy for semantic relations.

SEMCIA + AST diff SEMCIA + Unix diff
Criterion Deps  Criterion Increase Deps Increase

Variable 5,234 4,699 10,190
Value 17,910 26,409 24,863
Call 509 9,295 696
Condition 3,809 2,194 4,932
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SYNCIA

SYNCIA vs SEMCIA SEMCIA

TABLE VIII: Noise eliminated in the commit histories of MediacenterJS, Karma and PM2. The second column group
shows noise caused by using Unix diff as the source of structural change information. The third column group shows
noise caused by using syntactic (control and data dependency) relations as a proxy for semantic relations

Task Data & Control Dependencies
Increase Criterion Increase Deps Increase

Variable / 1.041% 210%
at« 70 C ’

Value P Data 29,968 108% 9%

Call b . ) > 748%

Condition 2 Control 3 P 2 13%
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SYNCIA
SEMCIA

TABLE VIII: Noise eliminated in the commit histories of Mediacenter]JS, Karma and PM2. The second column group
shows noise caused by using Unix diff as the source of structural change information. The third column group shows

noise caused by using syntactic (control and data dependency) relations as a proxy for semantic relations.
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Scope

Condition

Arguments

Callsites

Subject

Karma
PM2
Popcorn
Karma
PM2
Popcorn
Karma
PM2
Popcorn
Karma
PM2
Popcorn

Mean Search Time (s)

UNIXDIFF

420
360
136

147
136
90

290
284
146
272

349
296

SYNCIA
-122
+60)

+77

-39
+77
+111

-24
-33
-48
-54
+14
-141

-192
-269
-80

+1
-80
+10

-221
-239
-111

-80 |

-180

-174 |

Success Rate (%)
SEMCIA | UNIXDIFF

0
60
100

75
100
100

67
50
100

100

29

100

SYNCIA

50
0
100

100
100
100

100
67
100

100
42
100

SEMCIA

80
100
100

100
100
100

100
100
100

100
100
100
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ch

=« @callback cb = @callback cb

CLI.getVersion = function(chb) { CLI.getversion = function(chb) {

Satan.executeRemote('getVersion', {)}, function(err, data) Satan.executeRemote( ‘getVersion', {}, functionl(err, data) {
if(cb) r rn cblerr, data); if(cb) return cblerr, data);

else return Common.exitCli s:ﬁuim Variables else return Common.exitCli(cst,SUCCESS_EXIT);

» Values 3

# Unix Diff
Callsites

< View Entire File
g Conditions

Q@ Answer Here

function(cb) { CLI.killDaemon = CLI.kill = function(cb
mon.processData(); var data = Common.processDatal);
var semver = FEOUERE( ' semver');
Common.prin t{CSt.PREFIX_MSG + 'Stopping PM2...'); Common, printOut(cst,PREFIX_MSG « 'Stopping PM2...
Satan.executeRemote( 'notify \ }, func ) {}); Satan.executeRemote( 'notifyKililPM2', {}, function
CLI.killAlWModules(function()
CLI._operate('deleteProcessld’, , function(err, list) { CEINgetVersion ( function(data, err




