goooon

0o

Joouoobogooooon
Jobgbobooboooboooouobuoood

goog
ob oo oo

oon
oo oo

o0 230 20 160

gobo boobob obogo



o0 2200 000000

gobooboooboboobooobbooboobboobooboobbon

ub ad

goog

goooooooboooobooboob 1oobobobobooboboboobobo
gobbobogoboooboobooboooobooogoboooooobooobobooobooon
gbooboobooobobodgbobooboobobooboouoboboboooboo
gbooboooooboboooboobbooooboboobobooobobobooooboboo
gbooboboooboobooboobobooboboobobooboboobobo
gboobobooobooboboooboobobooobobooboboboobobobo
gbooobobooobooboooooboooooobobooboooboboooobooon
goboobooobod

gbooobobooobooboobl1gobooooobooooboobooobobooobooboo
gbooobooobobooooboooboboobobobooobobooobobobo
gooobooboooboboooobooboobooooboooboboobooboboooo
gboboooioogoobooboooooboooboboobobooooooboboooon
gboboobilioboodboobooboobuooboooooobooboooboooboo
gbooboooboboooboboobobooboboboboooobbooboobooooboboo
gboogoboooooboooboboboobooooboobobooboboobobo
gobooboboooboboooobobooobobooobooboboooboobooon
gbogboboboobobooboboboboobobooboboboobobo
gboobooobooboobboboooboboooobobooooboboobooboooobooboo
gbooobobooobobooobobooooboboobobooboboboobobo
gobogoobooobooobooobbooobbooobboobboobboooboobo
goooboobooboooobooobooooboobooboobooobooobobooobooon
goood

gbooboobooooboobooboobooobobooboboooboboaooooooboo
gbooobobooboboboooboboobooboobobooboboobobo
gooboobooobooboooboboobobboboobobbooboobobo
gobobogobogoboooooooobbooooboobooobooboobooboboooboo

gboooboobooooboobooobo4b01obboboooobooboobooooDo
gbooobobooboboobooobobooboboobooboboboboonbongs



gboobobobooobooboobooobooobobooooboboooboboooboo
gooo

goog

goboogooo
goboboboob
goo



1 0000

2 00

21 0000000 .. e
22 00000000 .0 s

2.2.1
2.2.2

3 0000

I
I P

3.1 OUOOO « L e e e
3.2 0DO000D00D0O0DOD0ODOD0O0n «. o0 oo r oo
33 ODO00O00OD0 .o e
34 OO00O0O0 ..o e e

4 00O4040oOO0OOo
4.1 00000 .. e
42 000000000 . e s e s s s
4.3 OOOODOO ..o e e e e s e

44 OO0

5 0000

5.1 O0ODOO0DOODOOODDOO ... e
0.2 DOOOOOOODOODODO ... e

5.3 OO

6 000

RN

goog

13
13
13
14
16

18
18
18
19
20

23
23
23
25

27

28

29



1 0dodn

gbobooobooboooooboobooboboooboobooobooboboobooobo
gboggbuooboboobobooboboobobooobooboboobobo
gboooboobooobobooboboobobooboboboobobooobooobooboo
gboboobooboboboobobobobobboooboboboobooobobo
gogbooobooobooobooobooobooobooobbooobboobobo
00000000000 [ojo00o00o0000o0o0UooU0ooDUoDooOoOoUooOoo
gboobobooboobobooobooobobooooboboobooobobo
gobooooboooon
goboobobooooobooboboooooobbooooboooooobooooooboobo
goooooboooobooogoboooobooooobbooooboboboobooon
ggbboggbobooobtbooobbooobboobbooboooobbooobboobobo
gboobobgoboboobi1iooboobooboboobooboboooboobobo
gboobooobooboooboboooboooboboboboobooboboooboboo
gooboobbooooobboooooobobbooooooboooobobbooooboo
gbobogoooobooboboboboboobooobooboboobooooobobobobo
gogbbogobooobboogbbooobboobooobboobbooobboobobo
gbooboobobooobobooboboooboobobobobooooboobooooobooboo
gboobooboobobooobobobooooobobobobooboboobobo
gboobgoooboobobooboooooobooboboobobobooboboo
gobobooobooobooboboooobobooobobbboobobooboboooon
gbogboboobobooboboobobobobooboboboboobobo
gboobobooobobooobobuooooboboobobooboboboooboooboo
goboooobooobooobooobbooobboooboobooobboobbooobooo
goboobobooboboboboobobobooboboobooboboobobo
gbooog
gboobooboooboobodboobuoobobooboboobobooooobobo
gboooboobooboboboooboboobooboobobooboboooboboo
gboboobooboobooboooboboobobobooobobooboobobo
gobobooboooooooobobobobobobooooobobobobobobobo
goooboobooboogoboogooboooobooboobooboboooboooDo
goobobbooobobooooobobooooobobooooboobobooobobooo
gbooboboboooboboobobooooboobobbobooooooboobobo



gbooboboboooboobobooboobobooobooobobooobooboo
goboobooobooobooobooobooobooobooboooboboooboboooboobo
00000000000 00000 CCFinder[70000000O0ODOOOOOOOOO
gboooooobooooobooooobooooobooboboboobouoboboooobooo
gboobooboobooboobobooboobobooboobobooboooon
gobooboooboboobooobobobooboooboboooboobooon

gboboboboobooob 2120000000000 boooobooboDoooobooDo
gboobobooboobooobooooooboobobooobooboboobobo
gbooboobobobooo4b01b0o0booogoboboobobooboboo
gboooobobooboobodobobobooooooboboboboooongsboanon
gobooboooboobooobobooboboooboboobboobobooboboobobooobooboo
gboboobobooboboboboobooboboooboooboboobobo
goooo

gb20000000000000000030000000000000000040
gbboboobooboobooboobuooboobooboobooobobsuobbooboo
gbooboboobobooboodoboetboboobobooboboobobo
goo



2 0Od

gboogboobooboooboobooobobooboooboobooboboobooooboo
gbobogbobboboobuoboboboobooboboboobobooobobo
goobooboobooooooboobobooooooboboooooboooooooooboooooooo
gbooboboooboooboooobooboboobobooboboobobobo
goboooogo

21 DOOO0OOO

00000000000 0000000000000000000000000000
0000000000000 0000000000000000000000000000
000000000000000000000[90000000000000000000
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
000000000000 00000000000000000000000000000
O000OBellon 0000000000000 0000000O0000O0O0 30000000
0oooo [20

oogd1
gbobooooooooooooooooooooooooooobooooDo
@ 1)

0ooo 2
00000000000000000000000000000000000000
000000000 (3 2)

ood 3
gboo2000000000000D00DOO0DODODODODODODODOD
(0 3)

gboobobgooboobodgoobuooboboobobobooboboboobobo
gogbobooobobooobboobbooobboobooobooboooboboooboboooboobo
gboobobooboobooboboobobooobobobooobooobobooobobo
gboobobobooobooboboobobobooobobooboboobobo
gboooboooboooobooboooobooogobobobooobooboooobooon



int y = getY(); int y = getY();
int t = freefall(y,g); int t = freefall(y,g);

22—

ol

U lgoblibobooboooo

int y = getY(): int y = getHeight():
int time = freefall(y,g); int t = freefall(y,g);
B FB DEL

U20002000000000

int y = getY(); int y = getY();
int t = freefall(y,g); System.out.printin(y);
int t = freefall(y,q9);

X DA - HIFR

U3 00b03b0bo0ooboaaoo



gbooboboboooboobooboobooobobooboboobobooboboo
gooooo
goooboooooobooboooooobooboboooooboooooobobouooooboobo
gobobooboooobooobooboooboooooooobooobooboobobooboo
gobogbobooobooboooboobooobooboon
gboooboboooboobooooooboooboboboboooboobooooooboooboo
000 CCFinder0000OCCFinder 000 O0OODDODOOOOOOOOOO0OO0OOOOO
0000000000o0ooooooD0O0O0O0OD00O000dCCFinderd 1000000000
000000000000 000000O000C00O00OO0DO00DOOOOOBDOC/C++0
JavaD COBOLO Fortran 0 0000000000 CO0OO0O0ODOOOCCFinderO OO0
goboobooobbooboobooobbooboobobooobooboooboobonoong
00000000 DOOO0D0O0O0O0ODOOOQO Parameterized CloneD 0000000 1000
gb200000000000000
gbgobobobgobobobooboboobobuobooboboobobobo
gboboboooboobobobuooboboobobooboooboobobooobobo
goboobooobpbooobooboooog

22 00000000

gobogobooboooooobooboboooboooobooboobooobooobo
000000000000 4000000000000 00O0D0oD0D0DOoDoOoooooo
gbooboooooboboobobooboboooboboobobobooboboo
goooooooon

O000000000o000o00o0o0oO0bOOo0oOo0oOo0oOoO 4,80 00000
gbobobobobobo

gboboooo
10ogbbooogboogooooooboboobooobooooobooobooboobon
ugboboobiliobooboooboboobooobboobooboboobooon

gooobgo
ugbbooboobgobooobooboobboobuoobouooboobooboo
ubobooboobboobooobboobooonoboobooo

gbobobobobobobobo
ugbboobogbboobobooboobbooboobbooboobobooobo



uoo

gbooboobooboboboobobooboooboobobooobooobobooooboo
gbooboobobobooobobooboboobobobooobobooobooobobo
gopboobobooobooboog

221 DO0O0OO0OOOO0ODOOOODOOODOO

gboobobuoboboboboboboobobooboboboboboobobo
O00000000oooooog [e)lo

gooooobooooboboobboobbooobooboobooobooobobooo
gooobobboooboobooboobooboobDoboU40bobbooobobooo
gbobobobobobobobobog3sbooooooooooog

1. J0boooobooboobobooboobooooon
2.0000000000000000000O00OO00O000O0
. 0bo0oboobobooobooboboooboobobooobooobo

goobobboooooboooooobooboboobobobbooooboobooooooboo
goo

222 0O0000O0O0OOOOOOOOOO

210000000000000000030O00O0DbO0ODLDODODODOD 10000
gbooobobooooboobooooboboooboobooooo 20000300000 000
gbooboboooboobobooboboobobooobooboboobobo
O000o0o00oo0o0ooOo0oooo0o0oOoOo0LODOOoODoOoOOOO mooooo
gobooboooobooboooboobooboboobooboboobooboo

gboboboobooboobooboboboboboobooboobooboboobbo
guoobbuoooobooboooobbuoooobboobooooboboooobobooo
gog

000000000000000000000000
00000000000000000000000000000000000000
0Ooooo0oooo(a s)



Bbolean 5 = false;
for(inti =0;i < 10;i++){
if{getN(i) < n)

boolean s = false;
for(inti = 0;i < 10;i++)}{
if{getN(i) < num)

HO— E15->TB
2DoMa—kH

gO—tiofca—R A%
Ao RIEGHL (S

s = true; SIS AL

} }

if(s)k++; Li=lee

7 7

] [ ]
hoge(){ HBERAEEEDT
boolean s = false; A )wREL TR
for(inti = 0;i < 10;i++){
ifthoge(i) < n)
s =true;
}
if(s)k++;
}
v
L L BATROBEE
_ 3 B CIRIN
hoge(int n,int k){
boolean s = false;
for(inti = 0;i < 10;i++){
ifthoge(i) < n)
s =true;
}
if(s)k++;
}
v
hoge(n.k); hoge{num m);

U4 00000000b00oboobooooboobouooon

10



_ , IFEGHL T BA v Ehi
boolean s = false; boolean s = false; EHo0—
for(inti =0;i < 10;i++) for(inti = 0ii < 10;i++){
if{getN(i) < n) iflgetVal(i) < n)
s = true; s =true;
} }
if(s)k++: if(s)k++;
7 7
hoge(}
boolean s = false;
for(inti = 0;i .18
if( ???
s =true;
}
if{s)k++;
} 7

s gobooobooboood

gbobobobobobob
gboboooooooobgoobobobobobobooooooooooboboboo
OO00D00O00D00O00D00O000D0OD0GGeneric TypeDODODOOOODOOODOO
0000000000000000O0Ooooooo(o 6)

11



Oyal3KoMA—/ V=05

6ya obj; Ko obj;
obj = hoge, obj = hoge;
7 g
foo(}{
Ko obj; 1
obj = hoge;
}
foof) foo(),

Ue6:00000o00o

12

| TS ADKoTH—



3 0oOoOd

0000000000000 000000C00O0ODODOO CCFrinder JO0OOOOOODDO
gbogboboboboobobooboboobobooboboobobobooobo
goboooobooobobooooboobbooobooooooobooooooboooooo
goboobooobooboooobooboooboobboobooobobon

3.1 0O0O0OO

Apache Commons[3] 0 00O SourceForge.net[12) D0 0000 0Javal0 00000 2,142
gogoobboooooboooboboooobbobobboooubooobbouobooa
000 CCrFinder 0O O00OOOO0OOOOOOODOODOODOODOODOODOODO

Oo0ooooono Jawva0O0OO0O0D0O0DDODOO0ODOO0ODOODODODODOODOOOOO
goobooobooooooobooobooobboobbooobooobooboobooo
gooobobooboboobobuooboobobooboboooboboobobnboo
O000000000000000 ANTLR 5000000000000 0OOOOOOOOO
“// ANTLR” 0000000000000 DO0000000O0O0DOO0OO0O0ODOOooOonoo
goooooooo

000000000000 0000000D0000000D00000000000CCFinder
ggboogoobboooobobuoobbooooobooooboouoboboboobooa
gdooooooboooboooobobbobdoduu iftgouooboobooooa
goobobtbogbtoooobbuoooubooooboboooobbbooouooubbo
goobobbooooboobobooboooobbboooobbooobbboooooboobo
0000000000000000000000000000000 50%000 CCFinder
dooooooooobbtbibddouooooooooooooda

3.2 0DOODOODOODODOODODODO

OO0OD0OO0OOCCFinder DO0ODOOOO0ODOOODODOOOCCFiInderd0000OO0ODOOO
gboo1l1boobobob200b00booboboboboobooboboobobo
000000 CCFinder 000000000000 0O0DOODODODOOCCFinder00O0O0O
goooboobobooboboobo1bobobob 20000b000b00b00On
gboobooboooobobooobooboboobobobobooboobooboooboboo
goo

e JIJDODO0DODOOODOIODDODODOOO (Clone Set) 00D UDODOODODOOODOODO

13



OO000O00DOO0O0O0O0O0D0OO00D0 CCFrinder 0O0DOOOOOOODOODOOOO

e JO0O0ODOOODOOLODOOIDOOLODODOUODODLOUDODLOODOODODODDOO
ugbboobobobbooboobuoobuoobooboobboobogbaobo
uoo

e JO0DODODOODDODOODDLDIDDODODDODODOODODDLDODODODODO
gbooobooboboooboboooboobobooboJavabO0oonoonO
OO00D0OO0000OO0OO000D0OOIdentiier0000O0O0ODODOLiteralDODODOOOO
gbobooobooboboboboobooboobooobooboooobooboooboooon
gobooobodobgoooobooooboboooboobobobDoob 1 =14+ 1
Uz=x+y,;0000000000000000000DO0O0DOOO0DODODOODOO
O$p=¢%$p +$p;0000DOOO0OODOODOODOODOOD 20000000
ugoooooo

3.3 UO4Oaoboog

Joobooboooobboooobbooobobooboobboobooooooog
000000000 UNIXO4diffO0OUOO0OO0O0O0oooooooooo 11joooo
oo oooooooobboooobbboooooboooouoguaa
CCrinder 00 DO0ODOOO0ODOODOODODOOODOODOOODOODOODOODODOODOODOO
gooboobooobooobbtooobuoooboobboobooobboooboo
Jooooooobobobobboobdoooooooobobobobooooogo

goobodoobooobobooobbooobbooobbooobbodg eobbo
dddbebbboooooobbbud noooobbodg uuooogbobooa
Rii,(c) 00000000000 c={x = Math.max(x, y); } 00000 Ry—2(c) =
{z = Math.max(z, y);} 000000000000000O0O0O0O0OO0OOOOOOOOOO
Ry vyy—sz(c) ={y = Math.max(y, x);} 00000000000 C={ec,¢2,-,¢5} O
goooobbobboodooooouoobobboooooouooobobobobooooaad
gooooooobooooo

goood
0000000 cooooooooooooon ¢g,¢; 0000000000000
gooboooboobobooobbooobooobooobooobboooobog T
good

14



o7o000o0

0810100

09 NONDOO

15



ugi1bo100
0000000 ¢c00000000000000 ¢,¢; 00000R () = ¢;0
Ro(¢j) = 00000 RIOR, 00O0O0O0OO0O0OO0O0OO0OOO0OOODOODO
gbobooooooooooooobobobobobobooobooosgbooo
uobooboooobobt x—-=yOooooboboooobbooobbbooooobooo
uboobooobobidd y—-=xO00O0ooooboooooboooboboooooboo
gooogooo

ONONOD

0000000 CcO0bO00000000000000 ¢ 0 ¢, 000000000
ooboooobooobooboobboobooNO NDOODOODODODODODOO
g9bobooooboboooooboooobobobooog xboboooboo
U0 yObhooobobozobObhooooOooooooooobh yO z0000
gboboobooboobooboboobooboo1b1boobbooboooo
gooooooooolo NODObOoogoogoogooobobobobobobooo N
ONOOOOOoOoDbooooo

gbooobgboogboobobooboobooboooboboobobooobooo
gboooboobooobooboobobooooboobooooboooobobooobooo
gobobogoooobobobooobooboboooobobooNO NDODDODOD
goboooboooboboobooobbooboboobooobooooboobooonoo

34 000000

googboobooboobobooobooboobooboobooooobooooDo
obobOd JwvaO0ODOO0OOD0DODOODOODOODODODOODODODOD

e OODO
e JOODOODO

e IO UDODLDOODODLOODODOODLOUDLODDUODLODLDODOOD thisO
superJ 0000000000000 O0000DOO00O0DOOOOODODO
gbbooboobbooboobbooob

e J0UDOUODInt D longUDUODOOOODOODODOD primitive typest O 00O
gbboobooboobooboobooboboboobboobooboooboo
uod

16



e NOUODOOODLOOODDOODLOODOODLDOODLOODDOODLDOObOOOObOOO
gbobooboobooobooboooobooboo

e HUUOOODODOODDODOODLOODLOODLDOODLDUODLOODDLOOObLOObOOO
UbboobodbibdlenumO0O000000000O0O4dmport 0000 oonnQ
ogooooboogn

gbooobobooobooboboobooboobobooboboobobooooooboo

gooboobbooobooobbobobbobooboobbooboobDobooobDoONO NOD
gbobogoboooooooboobobobobooboooboboobobobgosgogoonoog
gboobobooboboobobobooobobooboboobobooboobo
obobobobobobobooobooboo9bobo  NONDODODODODOD
gboboboobooboboboboboobooboboobobob2b000b00b0o0oboon
goooboboboobobooooboboobooboobooobooobooboo,000oDa
gbooobobboooobooooobooboooboobooobobooboobooo
goobobobobooooooboobooboobooooooooobooo

17



JavaT 71)L

CCFinder 2R ER

sl T 1R ¥R

i

O—koOo—21

® Al R
{xrf 3%

0 10: 00000000

4 0OD0OOO040OOO

OO0DO000O0O0OO0O0DO0O0O0O0O0ObO0O0D CCrFinder OO ODOOODOODOO
gobooboooboobboooboon

4.1 00000

giwoogoobogooobgobobgobobobobobobobobobobobo
gbooboobooboboboobobooboboobooboooobobooobobo
00000 CCFinder OODODOOOOODODOODODOOOOOODODOOOODODOOO
ooobooooobobuobooobooboobobobooooboooogonD JavaDOOOODO
gooogoboooboobooobooogbobooboobooobooboobobooobooon
gbobobobobobooboooooo

4.2 000O0O0OO0OOOO

gobooboooooooboobobooooboboooboobooboooooboooboooooboooo
ANTLROOOOOOODOOOOANTLRODODOOOOOO JavaODODOOOOOODODOO
000000000 b)000000000000000o0oUoOo0DLoooUoOoUoo

18



gobooobooboooooobooooooaonooo

4.3 00OOO0O0OUO

CCFinder 000000000 DOOO0ODODODOOOODOOOOODODODOODOOOOOOO
gobobobobobobobobobobobobobobobboboboboboooo

1. J0boooooooobooboooboobbooboobooboobooboon
good

2.0000b00bO0o0bOo0bobooboobobooboobbooboobooboon
ooobooooo

. 0000ooooooooooon

gboooboobobobobbobooboobooboboobo3sbooboobo
googoboobooooboobooooboboboooboooobooboooboboon
gboboooooboboooooooboboboooooobobobboobobOoD4o
ooooOoboOo00ooooooOoboO00DOooDOOo0oO0O0D aaab0oonooonO
goboobooobboobooboobooobogoooo

U1l 00000000o0oooooooogoon
ugbooobogb boobodobbdo oboboogo

int int oad

i idx oono

0 0 oooo

i idx oon
10 20 oooo

i idx ooo O
sum m ggd

calculater Math oooo

get max gooogo
base m oono

a S goo

i idx oon

19



goooboooz20b00000oolgooooooooobboooooooooooboo
ogg

O0O0D00ODOfor (int i=0; i<10; ++i) sum = calculater.get(base, alil);
O000000for (int idx=0; idx<20; ++idx) m = Math.max(m, s[idx]);

CCFinder 00000 0O0O0Ofor 000O0DOOOO0ODDOOOODDOOODODODOOOO
gbooboobgoobooboobooboobooobobboboobooboobon
gbbobooboobooboilgboooboboboboobooboboboboboo
gboobooboobooboooboboobobobobboboooobobooooboooboo
oooboobJawalOODOODOOOOoOobOOoDbODOOOODODODOOODODOD
ooo

ubogboobobobobodoboobobuoouoobooobooboobooobooan
goboobooobbooboooboboooodg

e NOUODODOOO0ODOODLDDOOODOODLDOOODOO

e JOUODODODODODODOODODODODODOODODOOD

gbooobobi1oobobooboboo 20000000000 0bObO0b0b00Dbo
gbboobuoobobodobo1l1booboooboooboboboobobooobobo
gboobobooobooobbooobobooooboboboboobobooooooboo
gooo

gooobgboboboooboboobobooboboobobobobobobo
gbooobooboooooooboobooooooboooboooboooboboobobobooon
gbodboboooboobooboboobobooboboboooboobobo
0000000000000 0000000000000O0O0O0OO02=32000000
gooooo

4.4 OO

gbooobooooobooooooooboboooboobooboboooobooobo
gbboogobouobobooooboboobobooboobobobooobobo
goooooo

00000000000 CCrinder0O0DOO0OODOOOODOOODOODOOOO

20



goboodoobooooboobooooboobno boobboobooboobooboooo
ubobooboobobooo

gobodgbobooobooboooooobobooboobbob obooboboabobo
gboboobooboboooboobooboobooboooboboooobooboooo
goobooooon

gooooobooo
obobolig1gboNO NDODUODUObobobuobobo

gbbooboobooobooboobbuoobuoobboobuoaboo

goooogogooog
CCFinder DO O QOQOO

gobooobooboooooooo

ORNR(OODOOOO)
000000000000000000000000000000

gobooboboooboobod
ubobooboobboobooobobooobooobobooon

02.0000000000000
goobooobooob bOooboboooo ooboob booo

int int o0 oooo
i idx ood ooo
i idx ood
i idx ood
i idx oond
0 0 oood oooo O
10 20 oood oono
sum m oo NON
base m ood

calculater Math good oono
get max ooooo ooo
a s oo0d oono

21



goooooo

gbobobobobob

gobooooogn
goboobo20000000b000b0000b0o0bobooobooboon

22



5 4Loong

Apache Commons 0 0 O SourceForgenet 000000 2,14200000000000
O0000oooonos3vgssddnoonoooaon

51 0000O00O0OO0O0O00O0O0

gbooobooboboobooooboobo3gobobooboooobobobooooon
gobooobobooboobuooboobooboobolo1iboobooboooboo
goooNONOOOOOoboOOOooooDbOoooobbOooooboobobooo 7o
ooobooooboooooDoo x,a,b,e,vOOOS00000000000DO0OODO
gboboobooobobobooboobobosobboboooooboybooboboo
oooooooobog xbobob y,zOOODODODOD1O000ODOONONO 100D
000000000000ONONOOODOOODOOOOOoOooooo s%00000000
0000000 6%0 0000000000000 10 1000000000000 0OO
gboobobobooboobobooboboboboooooboobooboboooboo
gbooboobooobobooobobooobobooobobooobobooboooobooboo
goog

5.2 0O00O0OOOO0DOOOOO

g40s50000000000000000OLO0OOOOOOOOO0OOODOO0ODOODO
gbooboboobobooboobbooboboobobobooboboobobo
gobooooboooobobooboooboboobboobobooboboobobooooo
gobooobooobooboooobooooobboobbooboDobboooboOD % O
gooobooogoobooogobooooboooboooboobooobboboboobooon
gooooooooobooobobooooooob vooooboboooooobo xooo

U3:0000daoo0g

oo oooo 101 NON od
oono 558,914 251,615 42,744 853,273
oboood 661,002 248,929 79,587 989,518
oo 625,483 134,951 36,172 796,606
oo 1,845,399 635,495 158,503 | 2,639,397

23



gboboboboboobooboobooboobooooboooooooooooDooDoobogovVvRe
gboooobobboobooobobooboobobooboooboobooboooon
gopboooboog
googboooobooboboogooboooobooboooboboooboooboooDo
0000000000000 0000EXACTOOOOODOOOO (V)Ooooooooo
goboboooo1e39isboooooooo2esbodooboooonooooonoood
gbooboboooboboobooboboobobboobooooboboooooobobo
0oob0ob0ob0obOobOobOobOobOosos29ububbobuob 4390b0000onD0d
gbooobooogoobooooboobbooogoboobobooboboobooboo
gbobooboboboobooboobooboboobobooboobobobobo
s6.l0000b0bOobooboboooboboobooboboobooboooboboooobon

040000000000 (1/2)

oon goo ooboo 0o ooodo oobdo | boodgd gd
EXACT 156,284  22.5%
\Y% X 27,634  4.0%
O 24,944  3.6%

X 14,769  2.1%

R X 11,184 1.6%
L x 40,544 5.8%
X X 20,815  3.0%

X X 10,348  1.5%

X X 20,743  3.0%

VL X X 36,826  5.3%
0 X 9,257  1.3%

X X 9,864 1.4%

X x 37.022  5.3%

X X 1,973  0.2%

X X 7,157 1.0%

RL X X 6,198  0.9%
x X X 11,751  1.7%

x X x 24216  3.5%

24



gbooboobobooboobooboooboooboboooooboooboboooobooboo
gooo

5.3 00

ooboboobboOJawva JOOOOoOoooooooooboobOoobboobbooboboO
O000O00DO0O00DO0000SourceForgenet 10O OOO0DOOOO0ODOOOOOOODO
obobooobob JavaDO0OO0OO0OOO0OODOODOOOODODODODOOOOO
gbooooooboooboboboooboboobooboboooboboboobobo
goobgoobgobobooboobooooboboobobooooboboobobobo
gbobobobobobobobgoboboo 1nnooooobwoobobobgobon
obo0 3266 000000000000000000 272000000000 7500600
ggsotobobooboboobboooboobbooobo sobboooonoooooooo
gobooboooooboobooobobooboobbooboooboo

05 0000000000 (2/2)

oo oOoo boooo 0O ouobo oooo |oooogo RN
X X X 26,166  3.8%

X X X 9,711 1.4%

X X X 9,454 1.4%

VRL X X x 26,621 3.8%
x x x 3,038  0.4%

X X X 7,052 1.0%

X X X 14,639 2.1%

X X X 1,246 0.2%

X X X X 26,592 3.8%

X x x X 9,228 1.3%

x x X X 40,622 5.8%

X X X X 9,598 1.4%

X X X X 3,045 0.4%

X X X X X 25,672 3.7%

ood 11,271 1.6%
0od 695,484  1.00

25



800000

600000 /
500000

400000 //
300000 l
200000

100000

0 500 1000 1500 2000 2500

Ul1l1:00b00b00o0booobbooboobobooon

gboooboooboooooooboobooboooboboooboobooboooboooDo
gbobooboboobooboboobobobooboboooboboboobooobobo
gbooboboooboobooobobooooboboboboobobobooobobo
gbobopoooooobobobobobobobboboboboboboooooobo
gbobobobobobobooboooooboooooboooboobooooon

gboobogooo40010b0b000o0b0obobobooobob 101000000
gbooboooboobooboboobooobobooboboobooobobooboooo
gooboboboobooboooobooboobooooobooboboooooobooboooooobooo
gbobobobooboooooobooboboboboooboooobooboboobobo
gboooboobooooboooobooooobooooboooboobooboobooobo
gboobobooboooboobobooobobooboooboboooobobo
gobooboooobooobooooboobooobooboon

26



6 0O0O0O

gboogbooobooboobooooboooobooboobooboooboobooooDo
gbogboboobooboboouoooboobobuoooboboooboobobo
gbobooobobooboobooboobouobobooobobooobooboooobooboo
goboooboooobooooo

gbooobgoobobooobobooboobobobuoobobooboboo 4o
10000000bo00b00boobouob0oboobooboobYbooboboooboon
goboobobooobooboooboobooobooboboobg

gbooobobooobbooboooboooooobooboooobobooboboooobooboo
gbooboboboobobooboobooobobooooboboboboooobo
gooobbobooobooogobooooboooobboboooobobooboobooon
gobogbbooobooobboobooobbooboabbdg

27



HEN

gbobooboobooboooooooooboboooboooboobobooboooDoo
goboodgbbooobouodabooooo b obooobooobooboboooboao
gboooboobooobooboobooboboobobobooooboboobooboonboo
goboobooooboobbo 0Db oboooboobooooboaon
gobooodbooooobooooboboobobobooboboobobobo
gbobobobobobob bo oooooooobogobooogo
gbbobbooboboobbo,0boobuoobogbooboobooobooobooboo
goboooboooooboobooobobo bo bboobooooooo.
gobgoboboobooobobo,0booboobooboobooboobooobooobo
gbobobobobobobobobo ob boboooooooooo.
gbbobboobobobb,oboobuooboobuoobuoobooobooboobo
goooooooboooooobbooboobb 00 ooo,0b oooooooobooboobooboo
go.
gbooboooobbobooboobooboooobobooboobooboboooo
gboboboboboboboboboboboboobo

28



gooo

[1]

[11]

M. Balazinska, E. Merlo, M. Dagenais, B. Lagué, and K. Kontogiannis. Measuring
clone based reengineering opportunities. In Proceedings of the 6th International Soft-
ware Metrics Symposium (METRICS 1999), pp. 292-303, Boca Raton, FL, USA,
November 1999.

S. Bellon, R. Koschke, G. Antoniol, J. Krinke, and E. Merlo. Comparison and Evalu-
ation of Clone Detection Tools. IEEE Transaction on Software Engineering, Vol. 33,
No. 9, pp. 577-591, September 2007.

Apache Commons. http://commons.apache.org/.

M. Fowler. Refactoring: Improving the Design of Existing Code. Addison Wesley,
2000.

ANTLR Parser Generator. http://www.antlr.org/.

O0000,0000,0000,0000.0000000000000000000
000000. 00000000000, Vol. J88-D-1, No. 2, pp. 186-195, February
2005.

T. Kamiya, S. Kusumoto, and K. Inoue. CCFinder: A multi-linguistic token-based
code clone detection system for large scale source code. IEEE Transactions on Soft-

ware Engineering, Vol. 28, No. 7, pp. 654—670, July 2002.
J. Kerievsky. Refactoring to Patterns. Addison Wesley, 2004.

M. Kim, L. Bergman, T. Lau, and D. Notkin. An ethnographic study of copy and
paste programming practices in OOPL. In Proceedings of the ACM-IEEE Interna-
tional Symposium on Empirical Software Engineering (ISESE 2004), pp. 83-92, CA,
USA, August 2004.

B. Lague, D. Proulx, J. Mayrand, E.M. Merlo, and J. Hudepohl. Assessing the
benefits of incorporating function clone detection in a development process. In Pro-
ceedings of the 13th International Conference on Software Maintenance (ICSM 1997),
pp- 314-321, Bari, Italy, October 1997.

S. Raghavan, R. Rohana, D. Leon, A. Podgurski, and V. Augustine. Dex: a semantic-

graph differencing tool for studying changes in large code bases. In Proceedings of

29



the 20th IEEE International Conference on Software Maintenance (ICSM 2004 ), pp.
188-197, Chicago Illinois, USA, September 2004.

[12] SourceForge.net. http://sourceforge.net/.

30



