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Fig.1 Retrieve categories from source code using relationships among identifiers.

000000o00o0o00ooooooooooooog
o0o0ooo0oooooo0ooo0oooooooooo
o0o0ooo0oooooo0ooo0oooooooooo
o0o0ooo0oooooo0ooo0oooooooooo
000000 [110[13]0

oooOoLsA0O0O0OoOoooooooooooon
pobooboobbooboobooooboobon
0 “gtk_window” O “gtk_main(T “gpointer” OO0
J00o0o0opDU0oDoOooOooOgooOo GTK O
goooooOoOoOoO0oOoOoOoOoO0oOoOoOoOoOoooOoO
00000oooooooooOoooooooooo
00 1000000000 ooooooooooo
000ooo0ooo0ooo0ooooooooooooo
gooooboobobobobo 1boobbooo
000000000 1000 “cut, copy, paste” O
“00007’000000000 “CWindow, CMenu” O
“MFC” 000000000 O0O0O0OoDoDOooooo
Softwarel 0 “C OO0 000000 “MFC” 00O
oooooooo

3.1.3 MUDABlueOOOOOO

3.1.200000000MUDABlue0 00000
oo0ooo0oooooo0ooo0oooooooooo
000 20 MUDABlve 00000000 DO0OOOO
00o0oooO0ooooooooooooog

010 ooooboo

gooboobgboboboobooboobobob
pobooboobooboobobbobboon
pobgoobobbooboobooooboobon
pobgoobobbooboobooooboobon
o0o0ooo0ooo0ooo0ooo0oooooooooo
0o00oo0ooo0ooo0o0ooo0ooooooooo
ooooo0ooo0ooooooooooooooo

0 20 identifier-by-software 0 0 0 00

O0LSAO0OOO0OO0O0O0OOO-0oOoOoooooo
poboobobbooboobooooboobon
poooood

O30 ODoooboo

LSAOO0O0O0OO0OO0O00OOO000oooooog
000oo0o0o0ooo0o0ooooooooooooo
0oooo0o0oooooO0o0ooo0oooooooooo
00000000000 LSADoOOoOoooooOoo
pobgoobobooboobobooboobon
pobgoobobooboobobooboobon
goboobobooon
040 LSAOOO

000000000 didentifier-by-software O O O
000 LSAOODOOODOOO0OOODOOOLSADOO
000oo0o0o0ooo0o0ooooooooooooo
ooooooooooo
050 OD00D0OO0O0DOO0OO0DOOODOOODOOOO

LSAO0O0O0O0O0OO0OO0OU0OUOoOOooooooo
0000ooooooooooooooo LSAOO
g00DOo0oO00boOOo0oOoboDOOOnn cosine OO
gobgoobobooboobobooboobon
gobgoobobooboobobooboobon
00oooO0o0oo0ooO0o0ooooooooooooo
0oooo0o0ooo0oo0o0ooo0oooooooooo
o0o0o0o0oooo0o0 “00o00000”o0o0000
00ooo0o0oooooOoooooooo
060 ODOODOOODODOOODO

goboobobooboobobboobooobo
gobgoobobooboobobooboobon
pobgoobooboobooobooboobbon
000ooO0o0oooo0o0ooooooooooooo
00oo0oooooooooooooo

070 0D000OO0O0OOODOOO

o0o0oooooo0oOooooooooooooo
00o0ooo0o0ooooO0o0ooooooooooooo
opoogooooboooba

goboobobooboobobboobooobo
pgobgoobobooboobobooboobon
gobgoobobooboobobooboobon
000 1000000000000 00000

1219



00000000000 2005/8 Vol. J88-D-I No. 8

AEICIEIEFIG)H]
{ H H ‘ [SQm\ [smg\ ‘SQﬂs‘ 11200 o1 0001 (11200 o1 o]0
Soft1 | | Soft3| | Softs 2|11 {1 |1 |1 ]ojojo 0|0 2(1|1]1|1[1]0o00
o l[o?@eo\l{@o‘eo@l 0000 _, [l el el
Soft2 | | Soft4 | Softe Soft2 Softd 2. Identifier-by- 4 [0 [0 |o o [0 |0 ]2 |0 |1 |1 4lojojojojolo]|2]0
1'%@{;@ ‘0@@@@‘ ‘@@oo ]{[@G‘NBO ‘ -Software 5 0o ofofolo]1 1 201 3.%;:}?0) slofofofofo]1 12
FTHDER 6 [0 [0 [0 [0 [1[o]1 1 01 6ofofofof1 o1t
]
. y 4.LSAV):EH
EENEICHCIEN NG
7] 03] 07 09] 04] 03] 02] 03] 03
2| 04] 10| 14| 06| 03] 02| 0.1] 04 .-@@ D ‘S°mHS°"2HS°ﬁ3‘ |S°ﬂ1H5°ﬁ2HS°"5‘
3|06 15 23| 10| 04| 02[-02(-02 . - — ClusterTitle1
| =
: 0.1 0:1 02| 00| 02| 04| 09 :)j 52&{;';305) 6.UTRHLT 7.2};:('}5’4#)“7) [SQMHSoMHSoftSHSuftG‘
6

01]/02/-01|00 03| 04| 10| 09 ATV EL

U529 DR

ClusterTitle2

02 0O000000D00000O0

Fig.2 Algorithm of retrieving categories.
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Fig.3 Example of cluster map.
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Table 1 The list of sample software systems.

Category Software
boardgame Sjeng-10.0, bingo-cards, btechmux-1.4.3, cinag-1.1.4, faile_.1_4_4, gbatnav-1.0.4,
gchch-1.2.1, icsDrone, libgmonopd-0.3.0, netships-1.3.1, nettoe-1.1.0, nngs-1.1.14,
ttt-0.10.0
compilers clisp-2.30, csl-4.3.0, freewrapsrc53, gbdk, gprolog-1.2.3, gsoap2, jcom223, nasm-
0.98.35, pfe-0.32.56, sdcc
database centrallix, emdros-1.1.4, firebird-1.0.0.796, gtm_V43001A, leap-1.2.6, mysql-
3.23.49, postgresql-7.2.1
editor gedit-1.120.0, gmas-1.1.0, gnotepad+-1.3.3, molasses-1.1.0, peacock-0.4
videoconversion | dv2jpg-1.1, libcu30-1.0, mjpgTools, mpegsplit-1.1.1
xterm R6.3, R6.4
Q-0 -HEHL e il 3 -
[videa search cateeary | search software
[<s<Back [2oom =] [1] o]
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Fig.4 Searching with keyword “video.”
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Table 2 MUDABIue result (excerpt).
Title of cluster Software # of tokens
1|{AOP, emitcode, IC_CRESULT, IC_LEFT, aop, aopGet, IC_RIGHT, compilers/gbdk, compilers/sdcc 8597
picl4_emitcode, iCode, etype
2| CASE_IGNORE, CASE_GROUND_STATE, screen, CASE_PRINT, xterm/R6.3, xterm/R6.4 2160
CASE_BYP_STATE, Widget, TScreen, CASE_.IGNORE_STATE,
CASE_PLT_VEC, CASE_PT_POINT
3| YY_BREAK, yyvsp, yyval, DATA, yy_current_buffer, tuple, compilers/gbdk, database/mysql-3.23.49, 223
yy-current_state, yy_c_buf_p, yy_cp, uint32 database/postgresql-7.2.1
4 AVI, cinfo, OUTLONG, avi_t, AVI_errno, hdrl_data, OUT4CC, nhb, videoconversion/dv2jpg-1.1, 177
ERR_EXIT, str2ulong videoconversion/libcu30-1.0,
videoconversion/mjpgTools
5|domainname, msgidl, binding, msgid2, domainbinding, pexp, boardgame/gbatnav-1.0.4, 165
_-builtin_expect, transmem_list, codeset, codesetp boardgame/gchch-1.2.1
6| board, num_moves, ply, pawn_file, npiece, pawns, moves, boardgame/Sjeng-10.0, 154
white_to_move, move_s, promoted boardgame/cinag-1.1.4,
boardgame/faile_1_4_4
7 |xdrs, blob, DB, UCHAR, XDR, mutex, key_length, logp, page_no, database/firebird-1.0.0.796, 118
bdb database/mysql-3.23.49
8| domainname, N_, binding, gchar, GtkWidget, PARAMS, codeset, boardgame/gbatnav-1.0.4, 118
gpointer, loaded_110nfile, argz boardgame/gchch-1.2.1,
editor/gnotepad+-1.3.3, editor/peacock-0.4
9| GtkWidget, gchar, gpointer, gint, widget, gtk_widget_show, N_, boardgame/gbatnav-1.0.4, 104
g-free, dialog, g-return_if_fail editor/gnotepad+-1.3.3,
editor/gmas-1.1.0, editor/gedit-1.120.0,
editor/peacock-0.4
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Fig.5 Precision-recall graph.
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