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CLIONE: Code Clone Modification Support System

Aimed to Integrate into Pull Request Based Development*
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any_pBlockless AV v F (M 1(a)) OADEIES NI
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- private IRubyObject any_pBlockless(ThreadContext context) {
- for (int i = 8; i < reallength; i++)
if (eltOk(i).isTrue()) return context.runtime.getTrue();

- _ return context.runtime.getFalse();
=T

+ private IRubyObject any_pBlockless(ThreadContext context, IRubyObject[] args) {
+ IRubyObject pattern = args.length > @ ? args[0] : null;
+ if (pattern == null) {
for (int i = 0; i < reallength; i++) {
if (eltOk(i).isTrue()) return context.runtime.getTrue();

+
+ }else {
for (int i = 0; i < reallength; i++) {
if (pattern.callMethod(context, "===",
return context.runtime.getTrue();

eltOk(i)).isTrue())
+
+ }

+
+ return context.runtime.getFalse();
+

(a) any_pBlockless X YV v F

private IRubyObject all_pBlockless(ThreadContext context) {
for (int i = 0; i < reallength; i++
if (leltOk(i).isTrue()) return context.runtime.getFalse();

return context.runtime.getTrue();

(b) all_pBlockless X Y v K

1 JRuby D=DD AV F
Fig.1 Two methods in JRuby.

(1) © AR, FE S O] R LIBMOEREZIT, 7 hR—
N=b LTELEDmLTHD.

(72) * https://github.com/jruby/jruby/pull/5096
(73) * https://github.com/jruby/jruby/pull/5298
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Changed —F7:13E&TOI/U—VHN—=Ta V]
TEEIN 70—k b
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New &TOr7U—YPH/N—T gy THEIMENTZS
o—>+tv b

Deleted =TO7U—rHHN=T a ypoHIEES N
Jzroua—rtv b

Clone Notifier (&, FIDIZBEFD 7 1 — »Heige [10]~
[R2] ZHVWTHRE T 27 hOEN=TVa by
O— > EBRET A RIC, BEEIZE(13] TRE SR
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MEEHEEEE, HNX=Yarodbba— FREH
N=2arDhbba— il LT, £0Z20a—
FRUANDEFAMEIE SN d o7 & RE L 72 T,
ZOZOo0a— PR OB TEEL TWAITHROEE®
Y. MEEHMEEZ 025 1 OOt s. =20
I— FHOMBEEMED? 1 O%s, T0a3— FRIZZ
DODN—=T a YHTREELZF—THY), 004, #
NOIRELRL - NF7ZE2E 2515, Clone Notifier
BHROZODN=V a v TCR%A T 7 A VHO 70—
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min(ne, 0¢) — max(ng, os)

LO(co,cn) = ey

Ne — ng

ZZT, ol co DBIBITDS, TDITETIZcp =&
LT 7 ANFERLHIBRENIATHZF WA EE R L
Oc 1T co D¥THTHNE, FDITE TICHIBE S N72ATH
BRIV ERT. ng & ne BEFEIZ, TNEN ¢, D
BIIEIT E R THTE Tl ¢ Z2ET 7 74 VITEIIE N
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2% 0.3 LLE & 72 572354, Clone Notifier (%D D
D7 0— 2w Ief T 5.

70— RIEfHT o E K 2 1273, KTIE, main

RYE a3y HFUESIY
10 10
11 11 void main() {
12 void main() { 12 int a = 1;
13 int a = 0; 13 String c = ""
14 String ¢ = ""; — "] 14 char e = '';
15 15
0s=12-1=11 ng =11

0, =15-2=13 Ne=15—2=13
M2 7 u—xinfiF o)

Fig.2 An example of clone mapping.
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Fig.3 An overview of CLIONE. Blue lines mean processes of
CLIONE.
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A4 © clione-bot bot reviewed now

src/Main.java
void fizzBuzzl(int i) {
if (i %8 ==10) {
System.out.println("fizz");
if (1% 15 == 0) {
System.out.println("fizzbuzz");
} else if (i %5 ==10) {
a System.out.println("buzz");
} else if (i % 15 == @) {
System.out.println("fizzbuzz");

+ o+

} else if (i %3 ==10) {
System.out.println("fizz");
Yelse {

+ o+

System.out.println(i);

¥

Comment on lines 3 to 12

¢ clione-bot bot now
In this Pull Request, this code fragment in

CLIONE_DEMO/src/Main.java
Lines 3 to 13 in de2be9d
void fizzBuzzl(int i) {
if (i %15 == 0) {
System.out.printin("fizzbuzz");
} else if (i %5 ==10) {
b System.out.println("buzz");
} else if (i %3 ==10) {
System.out.println("fizz");
Yelse {
System.out.println(i);
+
}

is modified,
but the following fragment is unmodified.

CLIONE_DEMO/src/Main.java
Lines 15 to 25 in de2be9d
void fizzBuzz2(int j) {
if (j %3 ==0){
System.out.println("fizz");
} else if (j %5 ==0) {
c System.out.println("buzz");
} else if (j % 15 == @) {
System.out.printin("fizzbuzz");
Yelse {
System.out.println(j);
b
}

Why don't you modify consistently?

X4 FEFRBHMEIEZO—2 2y bAOIT XY FOF]
Fig.4 An example of CLIONE’s comment about a non-
simultaneously modified clone set.

P LTBERNSEO I FRZEMTAZ LT, %
IR L CRELR T 4 — RNy Z 2SRRI 5.
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AWFZETIX, MO EBR% @ LT, PR HEZICE
% 70— MEIEHEICxF 3 4 CLIONE & ft%
G L 7.

e JZER 1 TiE, PR #BA%E~® CLIONE D& A3

HERH»%EFMMT 5. 0SS D#EED PR ICKH LT, 7
O — PRI IE SN2 h o 72 PR OEE %A
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Table 1 Target OSS.

EAl ##48 PR | # XF 5 PR
JRuby &5 | 2,404 1,016
JUnit4 856 296
Gson 326 106

(iF4) : JEFEHEIE PR & AEFSIE PR 134T L AP TIE RV, $2
RP IZHEFIBHEIEZ O — vty P EFEBMBIEZ 0— 2ty PEENRT
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Table 2 Results of experiment 1.

Sl | #5545 PR | # FEMEEEEIE PR | FIG | WIEEIE PR
JRuby 1,016 192 | 18.8% 135
JUnit4 296 28 | 9.4% 10
Gson 106 12 | 11.3% 13
EXil 1,418 232 | 16.3% 158

B EREMEE/A—>Ey b m ARBE/ A—vEy b

Z+ﬁ#ﬁﬁ

JRuby JUnit4 Gson
5 JEEEHMEIEZ u—>ty P EFBMBIE 0— 2ty
b O BHOHTE
Fig.5 A box plot of the number of non-simultaneously modified
and simultaneously modified clone sets.
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Table 3 Processing time of each PRs.
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Table 4 Breakdown of CLIONE’s processing time.
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Xl URL BEIENE KA
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Table 6 A list of PRs that are targets of questionnaires.
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Table 7 Questionnaire results.
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