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Retrieving Similar Code Fragments
Based on Synonymous Word Identification

NORIHIRO YOSHIDA,! TakEsnr HATTORI, !
YASUHIRO HAYASET! and KATSURO INOUE'!

A similar code fragment is a code fragment that has similar part to it in
source code, and is generally considered as one of factors that make software
maintenance more difficult. If developers modify a code fragment, they have
to determine whether or not to modify similar code fragments in source code.
For finding similar code fragments, developers can use keyword-based search
(e.g. grep). However, it is difficult to determine appropriate search keywords
since there are various code fragments to implement similar functions. In this
paper, we propose a method to retrieve code fragments that are similar in their
identifier names to an input code fragment. In our method, at first, to make

clusters of synonymous words in source code, the clustering is performed based
on co-occurrence of words that derived from identifier names. Then, code frag-
ments that involve words in an identical cluster are presented as similar code
fragments. We show the usefulness of our method through case studies to re-
trieve similar code fragments involving similar defects. In addition, we present
a case study for comparing our proposed method with a code clone detection
tool CCFinder and a keyword-based search tool grep.
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Fig.1 Similar code fragments.
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ir debug( Dmsg (10, "ProcWideReqg7 start!!¥n") );
buf += HEADER_SIZE; Request.type7.context = S2TOS (buf) ; INYTFINSD
buf += SIZEOFSHORT; Request.type7.number = S2TOS (buf) ; 2% A A A AL TR
buf += SIZEOFSHORT; Request.type7.yomilen = (short)S2TOS (buf) ;
() 000000000

ir debug( Dmsg (10, "ProcWideReqgl4 start!!¥n") );
buf += HEADER SIZE; Request.typel4.mode = L4TOL (buf) ; INYTFHSD
buf += SIZEOFINT; Request.typel4.context = S2TOS (buf) ; 5 20 A 2 AL ER

. L
buf += SIZEOFSHORT; Request.typel4.yomi = (Ushort *)buf; @

() DOOOOODODDODOD
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Fig.2 Differences between similar code fragments.
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Fig.3 Modification to the code fragment in Fig. 2 (a).
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wconvert.c:2319: buf += HEADER SIZE; Request.type2.context = S2TOS (buf) ;
wconvert.c:2331: buf += HEADER SIZE; Request.type3.context = S2TOS (buf) ;

1 “000” 00000 3.6pl0000000000000OODOOOD 3000 2(d)0000000O0O0ODODO
000000304 00000000000000000000000CO0

00ooooooog Vol 50 No. 5 1506-1519 (May 2009)

04 grep00000O0O0O0ODODOO

Fig.4 Retrieving similar code using grep.
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Fig.5 The overview of the proposed method.
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Fig.6 Example of a matrix having the number of occurrences of identifier name.
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Fig. 7 Matrices for similar words identification.
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Fig.8 Matching an input code fragment and a target function.
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Fig.9 Experimental result of the proposed method.
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oooOooOO0O0O0000000000o0o0o0ooogooooooooooOoO0g thea OO
tho, O0OO0OOO0OOO0DOOO 1-A0 1-FO00000O0O0 2-A000000O00 1-BO
1-CO1-DO1-E0D0O0OO0O0ODOOO 2-BO00O0O00O0O0O0O0 1-GOOOODOO0O000O0O0
Ooooooooooooo 2()0oooo 2-cm

goboboobooouooooboooOoooooOoooooooooboOoooooboooOoooboo
0030000000 tho1Othe.OODOOOODODOOOOOOOOOOOODODODODOO
goooooooooooooooboooOoobooOoOoboOoOoUoOoboObocOobOooooboOboo
goooooooooboobooocoooboobooouooboooooooboobooooooDooboo
gobooooooooboooooboooooooooobooOooooboooobobooomao
Ooboooooooooooboobobooboobo 3000000 CFAOCFeOCF,O00O0 10000
aoono
0000 CFa 000 thea OO the.OODOOOOODOOOOOOOODOOOOOOO
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buf += HEADER_SIZE; Request.type7.context = S2T0S(buf);
buf += SIZEOFSHORT; Request.type7.number = S2T0S(buf);
buf += SIZEOFSHORT; Request.type7.yomilen = (short)S2T0S(buf);

(a) 0000 CFa

buf += SIZEOFINT; Request.typelO.kouho = (short *)buf; /* short? */
for (i = 0; i < Request.typelO.number; i++) {
Request.typel0.kouho[i] = S2T0S(buf); buf += SIZEOFSHORT;
ir_debug(Dmsg(10, "req->kouho =/d\n", Request.typelO.kouho[i]));
}

(b)0DDOO CFp

buf += HEADER_SIZE; Request.typel3.context = S2T0S(buf);

len = SIZEOFSHORT ;

buf += len;

Request.typel3.dicname = (char *)buf;

len = strlen( (char *)buf ) + 1;

buf += len;

Request.typel3.yomi = (Ushort *)buf;

len = ((int)Request.typel3.datalen - len - SIZEOFSHORT * 4) / SIZEOFSHORT;

for( data = Request.typel3.yomi, i = 0; i < len; i++, data++)
*data = ntohs( *data );

buf += (ushortstrlen((Ushort *)buf) + 1) * SIZEOFSHORT;

Request.typel3.yomilen = S2T0S(buf);

buf += SIZEOFSHORT; Request.typel3.kouhosize = S2TO0S(buf);

buf += SIZEOFSHORT; Request.typel3.hinshisize = S2T0S(buf);

(¢) 0000 CFe

010 0000 CFAOCFpOCFo
Fig.10 Code fragments CF4, CFp, and CF¢.

ooboooooooooboo
0000 CFg 00O the, 00 the. 0OOOODODODOOOOOOOOOODOOODODOO
oboooobooooboooooo
0000 CFe 000 thoa OO the.OODOODODOODDOOOOOOOODOOOOOODO
ooboooooooooboo
03()U00O0O0O0O0O0O0O0O0O0O00 thea0OODO theoOOOOODODOOOODODOO
0000 CFAOCFgOCF,O0O0O0O0D0OODODOOOODOOOFOODOOOOFOOO
O00000D0the.0000O0O0O0O0CODO CFA,00000000000000O¢tho.2
000000000000 CFAa0 Crg00000D0O0DO0O03100000000000O
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03 0000000oooo
Table 3 Retrieval results with each code fragment.
() 0ODD

0o0oo00th, =0.10 00000th, =0.20
ooo ooo FO gooo gooo FO
0000 CFa 0.50 0.72 0.59 0.18 1.00 0.31
0ooo CFp 0.20 0.33 0.25 0.18 1.00 0.31
0000 CFe 1.00 0.06 0.11 0.33 0.06 0.10

(b) grepl CCFinder

grep0 00 0000 bufd CCFinder

ooo ooo FO ooo ooog FO
0000 CFa 0.19 1.00 0.32 1.00 0.06 0.11
0oooo CFp 0.19 1.00 0.32 1.00 0.06 0.11
oooo CFe 0.19 1.00 0.32 1.00 0.06 0.11

04 O0OO0DOO0OOOOOOOOOOODOOO
Table 4 Clusters to which each code fragment belongs.
(a) th,, = 0.1

oooooooo
0000 CFa 0000 1-A0000C0 1-BOOOOO 1-E
oooo CFg 0000 1-A00000 1-BOOOOO 1-C
0000 1-A000O00 1-BOOOOO 1-CO00000 1-DO
0000 CFe
0000 1-E00000 1-F00000 1-G
(b) thy = 0.2
FEGEEGEEE
0000 CFa 0000 2-A0000O0 2-B
0oooO CFg 0000 2-A0000O0 2-B
0000 CFe | 0000 2-A0000O 2-BOOOOO 2-C

0000000000000 000M000the, 000000000000 CFeOthoa
000000000000 CFeOthe., 000000000000 CFceOOOOOOO

040000000000000000COCOOOODODOODODOOODODO the.OODOO
00000000000 CFAa0 CFpO000OUO0O3(a00O0LODOODDOOOO
OoooO0O00000000000000000O000000000000D00O CFaO
Oyomilen0O0O000000000O0DO 1-E00000COCOO CFpOO0iODOOOOO
ooooooobo 1-coooooooo0oooooooooonDioooo0oon CFeO
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0oodoo0o0oo0ooooobOooodoooDoooooooDoooooDOooDg 1-con
00000000 FOOO0OO0ODOOOO0OO0DOOO00 CFe OO strlen O ntohsd hinshisized
kouhosize 0000 O0O0OCOOO0O0OODODOOOOO 1-DO1-FO1-GOOOOOOOODO
00oo0ooogoooooooooooo

000 tho. OOOOOOUOO0OOO CFAO0 CFpO0OO0O0OO0OOOODODDODO 2-A
OO0 2-BOOOOOOOOODOODOOOOOOOOOOOOOOO0OO theaOOOOO
dooooOoOoopoQoOoooD 1-Co 1-E0DoOOO0OO 2-BOOOOOOOOOOOOO
CFeOOOOO0OOOODO 2-A000 2-BOO0O0OOOODODO 2-COOOODODOODOO
02CO0000 thy, 00ODODODDOOOOOOOODODOODODODODOD 1-GOOOOO
O00o00O000000O0000000 the, OODOOOOOOOOOODOOOOOGOOOO
oooooo

4.2 grepd CCFinder DO OOOO

00000 grep0CCFinder 000000000000 OOOOOOOgrep00O0ODODO
0000000 CFAOCFeOCF- 000000000000 grepO000000ODODOOO
000000000000 0000000000000000CCFinderDO0OOOOOODO
00000000000000000000000000000O0O0o0o0oooogoooo
oo0ooogoo

03(b)000000 CFAOCFOCF-O000O0OOgrepd CCFinder00DOO0OO
000000000Ogrep 000000000000 bfO00ODODODOOOOOODODOO
000000000000 bufOODOODOO0OO0D0OO0O0O0O00D0O00O0OD0O0DOO bufO
0000000000000 0ooooo0o0o0o0ooooooooO grepdddooonQ
ooo0o0o0o0o0oopoooooOoU000ooooooooOooDoooOooooooooo
0000 550000000 buf000000000O0OOOOOO grepd00OO0O 1.00
OO000o00oOoO0o0oOooooooOo01900000000CCFinder00O0O0OQOOOOQ
oo0o0o000o0oo00oooooooOo0o0orFr000oOooOoDOOo0o0oooooooooo
Ooooooo thy, 00DDOODOOOOOOOO CFa000000590000000000O
grep0000 tho. O0OODODOD0OOO0O0OOO CFAOCFpO0O00O0O0O00.3100.3200
O0000DOo0oOdO thy, 00DOOOU0ODOOOO CFpOO0O0OOOODODOOOODO
000000000000 ooooooooorFOoOoOooogo.1obo110oooong

O500buf000000000000OOOOOOO CFAOCFeOCF-O0000O
grep0000000D0DOOOOOOO0OOOOODODODOOOOOOOOOOOODOOOO
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05 grepd000O0O00OO
Table 5 Experimental result of grep.

() 0000 CFAO0CFgOCFc. 0D0O0O0D0ODODO0OO0DOOOODO

goooooooo

ooooo oooo

ooo

ooo

FO

buf
HEADER_SIZE
Request
context
S2TOS
SIZEOFSHORT
buf += HEADER_SIZE
buf += SIZEOFSHORT

557
46
323
211
40
87
18
30

0.19
0.67
0.17
0.17
0.94
0.53
1.00
1.00

1.00
1.00
1.00
0.94
0.94
0.89
1.00
0.89

0.31
0.80
0.30
0.29
0.94
0.67
1.00
0.94

(b)DOOO0O CFA0000OD0ODODODODDOOOOOOOO

ooo

ooo

FO

ooooo
ooooo oooo
type7 11

0.33

0.06

0.10

()OO0 CFpODO0O0DO0OOOOOOOOOOO

ooo

ooo

FO

ooooo
ooooo gooo
typel0 17
kouho 48
ir_debug 260
Dmsg 266

0.25
0.25
0.18
0.18

0.06
0.06
1.00
1.00

0.10
0.09
0.31
0.30

(d)D000 CFe OO0O0O0ODOOODDOOOOOOO

ooooo

ooooo oooo

ooo

ooo

FO

typel3 21

len 398
dicname 148
strlen 70
yomi 129

0.50
0.10
0.09
0.07
0.19

0.06
0.56
0.22
0.17
0.28

0.10
0.17
0.13
0.10
0.23

gobooooooobooobooobooooobooboooon
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5. O g

5.1 ODO0O0OO00OoooOoooooooooon

goboboobooooobooooooboobooooooooobooooboooOoooooboo
gobodooobooooooooooooboooooboOoobooOooooobOoOoooOoOoDo

oooooooobooooooooOD twoOODDODODDOOOOOOOOOOODOODODO
000000 thosu O thos ODOOOOODODOOOOOOOOOOOOOOOOOODOOO
00000000000SPARS-JOOOO thes O tho4Othos 000000000000
gooooboboooooooobooooooooooobooboooooobobobooooDboObo
00000000000 000000O000O0 SPARS-JOOODOOOOOOOOOOOO
0000000000 thea OODO theO0OOOOOOO

000000000000 SPARS-JODODOOOOOOOOOOOOOOODODOOOODO
tho. 00 0000000000000000000¢the,0000O0O0O0ODODOOODODODO
410000000000000DOCOO00O0O0DOCOOOOOOOOODOOOOOOOOOOD0
gooooooooOOOODODOOOOOOODOOOOOODODOO thoODODOOOOOO
gooooooo

gooooooooooooobooooooboboooooooOboooooooooDoDooOn
gooooobooooooooooboooooooooobooboooooooboooooDoo
gooooooooooboooooooobooooobobooooboboooooDboo
gooooooooooboooooooobobbooooobOoooooboobooooDbo
goboooooon

goboooooooooboobooboooooobodooooboOooooobooboboOooooDoboo
gobodooboooooooooooboboobooooboooooon

5.2 ODO0OO0OO0OO0OOOOOOO0OO

0000 1-A00O0buf 0000000000 0OHEADERSIZEDOObuf0OOOODO
0000000000000 00000000blfO00000O000000O00O00O0O0O
gooooboooooooooooboooooooobooobooooobooboooooDooboo
gooad

oo0o0 1-BO1-EO0O0O0O0O0OCOCOOOOOODOOOOOOOOOOOODOOOOOO0
gboooobooooooooboooobooooboooobooooboobOooooDo
000000 1-BO0OOO0O0O0OD 1-ECCO0OO0O0ODOOCOOO0O00000 theoO
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goooooobo0o 1-BOODOOD1-E0O0O0ODOD1IODO0ODODODOODOOO
googd1-coopCcooooooodooooooopDooDoooooooooooo
Oo00o0oO0o0oo0ooo00ooooo0oo0ooooo0bo0ooooooooo
0o00ooo0o0ooo0o0o0oo0ooo0ooooooooo0ooooooooooooog
000000000 lenD000000O0OOO0OOOOOOOOOOOOOOOOOOOO
Oo000ooo000ooo0o00ooo0o0ooo0o0oooOooooooooo
oooooooooOoooooooUoUoooooooooooooo 1-Co1-DO1-FO
1-GoO2-COO00oO000oO0o0U0oOo00oOo0UoOoooooOooDlooooooooo
O00o0o0oo0oOo0oo0oooooooooooo0oo0oooooooooo
O00ooO0ooO0o0oo0ooooooooOo0oooOo0oooOoUooooooooog
000o0o0oo0o0o0oo0oo0ooo0o0ooo0ooo0ooooooooooooo
O0000o0o0O000ooo00oOoO0o0o0oooO0o0ooOO0O0OooOoOOoOOo
5.3 grep00000O0OO
FOOOOOOOOOODOOO the.OOOODDOOOOOOOOOO CFA0O0O00O
000000000 O00bfO0ODDOOOOOO grepO000O0OOODODODODOOOOOODO
Oo0oooddOdtthe, 000000000 OODODODO CFAODODOO CFpOOOOOOO
O0D000O0 FOOOOCbLfOODOOOOOODO grepO0000O00OOQ0OOOOOOOO
godobooobbhUdgrepbbooboboonon
00000000000 000 FOOObufOODODOODODOOO grepd00O0OOO0O
gogoboooobbooobobooobbuooboboooobo
(1)OOOOOOOODOOOOO0OOOO0O0O00O 0000 CFpOO0I0D00ODOOO CFe
OO0 i0Olen000000000O0O0O0O0O0O0O0OO0O0OO0O0OOOOOOOOOOOO
00000000 CFA00 FOOOOOODOOOOOODO theaOODOOODOOODO
iOlen00000000O0O 1-COOO0OO0OS20000000000000 1-CO0OO
o0oo0o0ocCcOooooooooooooooooooooooooooooooOo
o00oo0ooooooooog
(20000000000 OUOO0OO0O0OOO0OOO0OOO0OCFeOOODOUDOOOODOO
0000000000ooooOoOoO0oOoOooOoooooo 1-Co1-bOd1-Fo1-GO 2-cO
O000000o0O0oO0o00o0ooooo0ooooooooooooooooooOo
00000o00O000ooo0o00ooOo0o0oooooOOooooooooooo
0000000000000 0ODODO0ODOODODDODOODO thpODDODOOODDODO CFAO
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OO00000 the.OOODOOODOD CFPAOCFpOOOODODOODOOOODOD grep
gobooooooooooobo roobooooooboobboobbooboboooooDo
OgrepO000000000O0OOCOODOOOOOOOOOOODOOOODOOOOOOO
gobobooooooooobos2boboooooooobooobooooboooooooo
gobodobooboobodoooboobooobooooooooboobOo 100000 boboOoDo
gobodoobooooooooboooboooooooboooooo

O00O0 CFpO00OD0O0OOO thy, OODOOOOOO grep000D00OO0OOFODO
OO00O0O00000 the.OOOODODOOOOOOOFOOOOOOgrep0D0O0OOOOO
o0oooooooooon the,OOOOOOOOOODOOOOOOOOOOOOOD 1-C
Os50000000 the.0000O0O0O0DOOOOOOOOODODOOOODODODOOOOOO
000 2BO12600000000000000000000O000C0O0O0O0O0OO0ODODOO
0000000 Cra000000000 the2OOODOOODODOOOO0OO grep000O0O
000r00000000D000D0D000 theoOOOOOOOOO0OOOO 1-E0OO0OO
1-CO0000000000OoOOO0OOoO00OoOooooOb 2-BO0OOODODOOOOOOO0OO
ooboooobOoooooooboobooooooooooon

e JO000DOOODOOOUOLODOOODOOODOOODOOODDOO

e (000000 ODDOOOOODODOODOOOLOODOOOOODODDOOOODDODO

goboooooboooobooooooobooooboooboooobboobooboooboboo
e 000000 ODDOOOUOIODODOODOOULODOLOODLODODOOUOODODDODOO
gobooooobooooboooooooobooooboooboooobooboobooobobooo

grep0 0000000000 bf0O000O0O0OO0O000O0OODOOOOODOOOO0OS
goooboobooobooooooooooooooboooooboooooboooooonoa
gobooouobood grepOdboooboooobbooobobooobbooobobooonn
gobodoboooboooooboooooooboooboobooooonDn

2000000000000 O0O0O0OO0DOODOOOOOUOOODODODOOOOOOOO
obooooooooobooooobobooboboboooboOoOooooOoOoDOOOdOgrepd
goobooooobooooobodoooboooooooobooobooOoooboooDObOOobLbOOooDOoO
obooobooooOogrepOboboooooboboboobooboboooboOobOOobOoOobon
gobood gepOO0000O0OooOoOoOobOOO0OOobOOOO0OOOOODOOODOOOODOO
gooa

obobOoooooggrepbboooboooobOOoOoOoOOOOOOOOOOODDOO
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gobOO00ODgrepO0000O0DOOO0DOOODOOODOODOODOODOOODOODO
gooooooooboooooboooooooboboooooooboo0o 10obooooDboOoBbo
0o grepO000000O0O0O00O0DOOOOOO0OOOOOOOOOOOOOOOOOOO
gobodoooooboooobooobooooobooooooboooooo

54 CCFinderDO0OOODOOO

00000000000 0o00oO0o00oO0000o0ooO0o0ooO00 CCFinderdO
goooooooooooooooboooooboooobooboboOooobooOobOoOoooo
omoooooooboocooooooobooooooOoOoooOoOoOobOoOooboooOooDoo
000000000000 000000000000000 CFAOCFOCF,OO000OO
goooboooooooooooboooooooobooboOooooobooOoocoOoooooDobooo
goboooooooboooobooo

00 CCFinder 00000000 OODOOOODOOOODOOODODOOOODOODOOOODO
gbooobooooobooboooboooooooooooooobooooooboooooDo
O000O00O0OOCCFinder 00000000 ODOOOOOOOOOOODOOODOOOOO
0000000000000 CCrinder 00000000000 OODODOOODOODODOODO
CCFinder 000 U0ODOOOUOOOODUODOOUDOOOOUODODOOODUDDOOUDODOO
oobooooooo

6. 0 4ookn

00000000000000000000000000000000 CCFinder000
0000000000000000000000000000000000000000
0000000000000 0000®»9YoOo0o0000000000000000
00000000000000000000000000000000000000000
00000000000000000%Y00000000000000000000000
0 OoOoD000000000000000000000000000000000000
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
0000000000000000000000000000000000000000O0
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000

Splint¥ 00D lint 0O0DODODO FindBugs” 00000000000 OOOOODOOO
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goooooobobbboodooooobbobbbooobobobobbbooooboobobo
goobooobooo1l1booobboobobboobbooobooobbooboboo
00000oo0o000ooo0o000ooo0o00oooO000boO0O00oooO0o0oooO0oO
O00oo0o0oo0oOo0ooo0o0oo0oo0ooooo0ooooooooooooo
O00oo00o00oo0o0o0o0oo0oo0ooooo0oo0ooUoo0boonoooo
00000000oooo0o0o0o0o00oooooo0o0o00oooooO0O0o0o0nooo
O000oooO0o0oooooooooooooo

LidO00D00O PR-Miner OO Frequent Itemset Mining 0000 0000000000
O00o0o000o00o0o0o00oO0o0ooo0ooooo0ooo0ooooooooooooog
000000 OPR-Miner 000000000000 OOOOOOOOOODOOOOOO
O00o0o000o00oo0o00o0o0oo0oOo0oo0oOo0oooooooooooooo
O0000oo00Li0o0o000oooO0000oOooOO0o0o0ooooOoooooooooo
0000000000000 00000C00000oO00O00oO0oooOOoooOoooOoO
0000000000000000000%O0O000000000PR-Miner0OO0ODO
0000000000000 00O000000OO0000OoO00DooOO0O0DUDODOO0OOo
O0000o00o000UoO0o0O0o0oOoO00U0bOOoO0O0oU0DOOOOD0DOOOOoOoo
0000000000000000000000O0O000D0D0DU0oDooOoooOOoOoOoOoO
gooboodoboooboobuoobuooboobooboobobbobobobobobo
gobobooboobobooboobooboobooboobboobDboobboboob o
goobooooboo

7.0 O O

gooooobooooooobooooobooboOooooboobocOooooobobooOoooo
goooboooooooooobooooooobooooooooboOooooboobooooooboo
gooooooooooobooooooobooOoboooooOooboooboooOooboooooooo
gboooboooboooocobooooboobOOoOoOOoOobcOobOObObOObOOOODo
gboboooboobobooooooooobooooooooobOoonooODO grepo0O
000000000 CCFinder0 00000000000 OODOOOOOOOOOODOOO
goboooboooobooooooobDggrepbO0U0bOOOODOOOODOOOOOO
O0000 grep0 000000 DD0OO0OO0OOODOOOODOOOOOOOCCFinderd0OO
goooooooooooooooooooboOooOooobobooocoobooooooDooo
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gobooooboooooooo

goboobobooobobobooooobbooooobOooobobbOoooDbOOoObOos.20
goboooooooooooooooooboooooobooooooooooooooboOooboo
gooooboooooooooboooooboobooboooobooooooooooooDoonoa
oooboooodoooooobooooooboooooooobooocOooooobooooooboo
gooooooooobooooooboooooobooOoboooboOooooobooboOoooooboo
OO0OCCFinderDO00OO0OODOOOOOODOOOOOO grepO0000O0ODOOOODOO
ooooooO0oo00ooooboOoobooooooroOoooobooooooOoOOOOOboO0On
gooobooooooooooooboooooboobooooobooOoboOoOoooboOobooooboooo
goboooooooboooooboo

o0 oooobooooboOooboobOOoOoobocOoOOOObOOOObOOOOODbOOOOO
gobobooooooooooooooooooooooooooooooooooooDooboo
goooooooooOOODOOOOOOOO0OO0O0O0O00O0OOOODOOOOOITOO
gooooooooooboooobooooooobooo0oooooooooooboooooDoonoo
O00000ADCOOOOO17200001000000000O00OO0O0O20019640000
oooo
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