20181 63 St=AZEOAYE7IES ==X H14d Mi=

T L

Machine Learning based Open Source Software Category
Classification Model
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Abstract

In many respects, the use and importance of open source software in companies and individuals are
increasing as the days pass. However, software evaluation for users, software classification of filtering
fundamentals research can not deal flexibly according to the characteristics of open source software. They
are using a fixed classification system. In this research, we provide a classification model of open source
software that can flexibly deal with the classification of open source software and the software category
of new open source software.

FFI)YE : 9 Z 4~ SW, TF-IDF, AZEgo] 857 malely
keywords : Open Source Software, TF-IDF, Software Classification, Machine Learning

.M & TEE 286209 o ® 2015 el e o T
7ikel 4@ Aow gL
201610 AP Aol wpEw 7]9e) 78%7F & 9 719 erE oA, £ZE O] A
The AZEFO)(0] LEAZ SW)E AFES} Z, o] Axal I y|gdozi= voln WX %
AL QL 2000dme] Sl e285 SW A opd A, AR Sl Al AFS 0F

x o 2~ o} (F) L W ES L o olzH Aolg SWeo
o AT kAL Ak e ot W% 03]y ZAS Holw 9T A SW
T WA A2 A% (roland@lsware.com) R = ZayEa sle ol

LAk 201805.28. AIAHSEE: 2018.06.12. ezl E SdetAl skt sl

A A2 2018.06.20. olgfgt S EAL2 SW A AT HEo



HA2d Jlgte] EAA SW ZIE| M 27 22 ¢4

QELS SW 7 52 7] AA el 21 =% 714
3k A7k 18 Foltk 7]Ee LZE 0] £ dlolg dAgsl aAkdo] A2lE flste] €
e AR 71T 52 5A4S 7] AZE AgHs 27 7IMez 9= Yl (Word-
5 shue] MFR FolA JH s sk Embedding) 7% ™4l 2fd(Machine
ABlow AZEYold g deoj& 7hstA Learning) 71¥¢] 9l 9= duy 7|He o
AT AR oleh AZEGe] W, AT 7 BAZ o5 ALY TolZ HAske] o
Edol 97k, AzEddol WY, AZELO] B Aoj FEAAL RAE Aolel fARE Tt
A4 #A B9 ATl nez F§Hm Atk = AL 2Aow JeE] A 2 AHe o
aeh} eEas SWORR 2 sblne P4 BABel @ Rokm, velHziE delee v
B8 AP 48 2ZEsolohs U 54 & HE P3ehn 22 dastel Az ojeol
a2 SWel High =] 7ol Bt gk 58 AAskE Zlolth
M3t e 2ol AFEHE A 2R AATE 7 A= Juge A do &= 7k 7} &
&9 AZES ] Ags dedtetal drks A of Wik 7]dke] glom Al o] Rk
A 718 AAE HE7] ol HeH4l 719 7IY o2 TF-IDF7F 9ok TR ofg 4
& Aok AR HHoR Selo AFE A3} o] dolo] wimE H5, 54 dofrt
g 473 InformatiCupt 2017d%=9] FA = 2 YolA dupg 2 EF4E=A2 Y=
QEAS SW AAE F el Githubs o Zkoltt.
OF QEAA SW ZRAE o g $7E A N
PP vt Aok A BRE AT o i wy; = TF,; <logl )
chesk maleld 7ike) )ik @ slen o TF,; = number of occurrences of i in j
= 249 AR e DF; = number of documents containing i
= odTel HH42 FHE 2E8s SWE N = total number of documents
Jo g g TRAET} /AL i AAnFE
A gl ©ols Al TF-IDFSH w4le TF-IDF: t4e5l7] tholo] vkl o m=
d 7IHE &89 LEAS SWE EHehE A meat A 5 gAu tel EA7} o}
oja AL v Zrh 28dAE VE BF U o] A7} 9= Ao o] Tz 3
Aol AHEE ZIMES LELS SW R

B ks wol AAs BAT HA AF A

B9 InformatiCuplf H== A2 % HAEE gne gor gy el Ea SsE A
71HE ARRE dgEol s Asstal A3 o on = 29wy} vk AT 5 9t} o
A= 2 Aol ARbeE LEAAS SW 2 B0 uEE m=3= DRaka &4, o] 7o)
T 71l s Axgoh 4o s 2 =il o= [pFela s}l TF-IDFE TFe IDF9)
ARE oA Ao R 2 Aol gk A 28 grom ZAow maEsd 99 pth DF
2 5% WAdLE 22 A Ge G5 WBA s FHe) Jejg =)
ol 215t Askel TRY) ghst SAshl A

9o g 0 MBS DS AN
2. 2d At HAlE YL A= &< (Supervised Learning),

I
—
(e

I



20184 62 SHRATEYOZUH

dtee] ==X M14d M=

H] X = 8F5 (Unsupervised  Learning), 738ty
(Reinforcement Learning)] ®Ho] 9low,
T REE A gk &akA frHel

25 2d dugFe 71Ed EAss Ho
Bl o} el el ete] IAE SFet] AE A5H
delee] e aels #Adste FERE gEAe
2 oALAA Eg, 39 Eg], KNN 70| &4
Sl

JAbAA Ef= 27] A5<] Root ko)A
715 Avdlirle dHE BTt AEE
olEl7} 54 Huld wrto &3the HEE
1gk 5 aF Huld m=olA 7W HE7t =
ol A= dHolElE st frt sHA

ﬂ*?ﬁﬂEﬂJ &9 %k% WAl o)Xl

n)

2orlo Lo

O
>,
1>
w
—
_\,‘i
g
=
Ach
Shs
:{m
3
1,
)

7] v‘]sﬂ’ﬂi‘ o] éﬂo}r/]r.

317 Egfe oxgke] obd AAl gk FHdh=
RAR ghgebs ol A vEA] ol oAt
gxq gHt= Age wdolty &gk sl
= Aol ozt g W

HHEolA Z}zte] o]}
AR E2Z0| Wﬂ—t— ARE TFA o E Adst
= YEE FF 7R U

upx]uk o & K-Nearest Neighboring(KNN)
Wk HelHE 2 49 TFsAdel At
Mot RdE, 2 dolgrt 501,
¥ dleole & 1 dolEetk 7}7‘} 7178 k7N 9l
aEFolty, W ke dlolH

E9o] £A4S y,}._%g}l O FE M Bl £4S

IS

2.2 InformatiCup 2017 competition
InformatiCup 20172 A 53}d AFEA} AMEXE

Mujze] e =1Eh7] §8 dEsks o
A Eg]¢l GitHube #H3A &7} E3HslaL
A= L4 wE DEV, HW, EDU, DOCS,
WEB, DATA, OTHER®] 7719 4% %73
3, AU % (Precision) ¢} ¥4-&(Recall)& A3}

TS A= =doA] dEls AEHY
8t 7zl 3] oltt.

SMarcus[7]®]  1¢lo] A5t
ClassifyHub 917+ InformatiCup 20179 &A1&
sjAsty] flsf dloAEe7E £3etal =
of ket °WTET7](Weak Classifier) 2 T
FEFVIEY] EF A HEAE ]
e z'iH.T;(Ensemble Learning)[8]& ©]
7]1(Strong Classifier) 2 733}
ReadMe, MetaData,

Language, Language Details, Name, Commit

1

=
mﬂ‘.
P est

1:0

o?L
ol
-
R

o
O

) —-—‘
rie

43
&3

ol
ME

File Extension,

Message, Repository Structures oF&7]¢]
Ol Q4= ARtown o] FoA HAE Holf
o} #HHE 9A4E ReadMe, CommitMessage,

RepositoryStructure©] o},

HiE dolHE ARS wi71EE Word
Embedding 7% & wole] Rle=suks Ailat
+ Bag Of Words &S Al&8|A HAEE 4=
218t stk &9 RlEgF7E BE A WelA
0%} 100%°] 7HgA Y E-&old] st o
55 AlAS AL Bag Of Words £3 02 ¥ who]

7t Jaccard Distance®] &% K-Nearnest
NeighborhoodS &-&-3ll4 #IAEZ L] 718 1L
g &S AMEstTh

SMarcus[7]9] ATelA= HAE HolE o
9o %= Fork <7, Wiki #o]A] 323} of ¥ 74
Ato] = Like & % U 942 @gaii oF
TH71E F7HE A ‘T”};Qvgi AE =
59.90%9} 3|48 58.41%% InformatiCup 2017<]
T F SuE AU

Git Better= Gierke W[9]¢] 1%10] A8 &



HA2d Jlgte] EAA SW ZIE| M 27 22 ¢4

77191 olgoly  C(ClassifyHubolt  fAFSHA
GitHub APIE o]&3] wietdlolH, #dAEe
A ReadMe #Y3} AAFEE dh}o] QAR
g8ate] 77t RERVIE TSk Git
Better7} 57| 2 ARESle AR
7= T4 3 dagE(Majority  Rule
Algorithm)o] &% SE 5 LagE(10]
& A&sto] 5otk

Glerke W[9] -+ dgAEZ] 84 54
met E{71E e shuel 84 dakA
Ege A #dd et HE ol E
(Numberic Metadata Of Repository)©] il slu+=
ReadMe, Description, A~Z~F =9 HAE dolg
oty A x¥ wElElolE = GitHub REST
API®} GitHub GraphQLolA 43 3F= Number
Of User, Number Of Issues, Number Of
Requests, Number Of Forks % Numberic 7k©]
oA FAAoR AT F Sdrk= Aol 54
oJtt,
a2 FE A WMAA Wiki, 47t o] &
g5 tolHE AREg HAE foJE /7
9= gugoz TF-IDF 7|¥e 2884
A 2E A S FdstlaL Holy Ao &7t
S 7S F e BLole RE 7 AAY
Uy @2 deolHe mE A 28
Linear SVM(Surpport Vector Marchine)[11]&
ggallA "2E dolHe] RIS T3
=3

SMarcus[7]9} Gierke. W[9]¢] <12 A
InformatiCup 201794 $ T2 AEZ Q]
Aqtolal, HAE dHolHe waleds €&
w719 AES BTk 2y o F N
of A7k &7 709 Jhel el 7159 71
g AALE B AolE Hlth

O
ilh)
)
o

d

[e]
=
p
L
E

2)

Bl

/}}

o e, e

3. TF—IDF7|&at HAHFS o|8st

=aA SW 27 714

OpenSW Repo.

[ Pre-OpenSW Classifier ]

‘ Classification

Pre-OpenSW Classifier

Word Embedding
Classification Model

I FL L g
I Keyword Extraction

|

17 17 17 1T 717 1 |
SOOI
Vbbb

LYo
— - 222HY % JlHDe FE — — —

El

a8 1 2E2A SW FHH 2| 2F 2

Fig. 1. OSS category classification Model
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(Accounting, BBS, Board Games, Boot, File
Transfer Protocol(FTP), Information Analysis,
Side Scrolling Arcade Games, Testing)E A3
3 AdS st

E 1A AARX Z2HE £ 2 FiEH D

Table 1. Number of SourceForge Projects and

Categories
Category # of OSS
Accounting 175
BBS 205
Board Games 138
Boot 176
File Transfer Protocol(FIP) 137
Information Analysis 213
Side Scrolling Arcade Games 170
Testing 222
# 12 9 A= s = JhE et
QELS SW ZR2AES] JFE HAFEH
A g2 I™ 29 ol M dFT
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1. Source Code Extraction

Souce Code
Souce Code

(1) Extract ene or more source
code and Symbol{variable,
function, annotation)

(2) Remove Stop word

(3) Remove Reserved word

One 0SS Project
« 72ip
+ Include one or more source codes

2. TF-IDF Calculation
One Category

TF-IDF List

1. Character
2. Game
3. Werld

2. LEALSA SW FHEHIE 27 AYItY
Fig. 2. Course of OSS Category classfication
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Accounting, BBS, Board Games, Boot, File
Transfer Protocol(FTP), Information Analysis,
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Table 2. Word frequency analysis by SourceForge cartegories

%] Accounting BBS Soard - oo FTP Ar‘;f;’éis SSAG Testing
1  document execute game refind sitecommands term sprite fff(duplicate)
2 license bbcode player file package idf posx hello
3 software required version status skip stemmed posy genus
4 calendar matches diether license ftpclientconnection getidf massive parameter
5  company templates license paypal deprecated cristina brick tree
6 foundation permission card copyright authentication carlo item cairo
7 copyright pagination file rodsbooks connection carlos middle relating
8 email property program conf ftpslaveconnection fabio passive time
9 bookkeeping  configuration gtk partition  ftpclientcommand ~ camacho  underground summary
10  voucher assertfalse chess manager slaveserver petrillo tolua_s person
3 7tHuE] ¥ =2dE & o 5 4 FHE 12| 2F ZEY QM E HlW

Table 3. Number of projects and files

Table 4. Comparison of recognition rates by model

Category ZRAE & 93 F c Cosine
ategor Pt K-NN
Accounting 171 27,436 oy Similarity
BBS 201 35,447 Accounting 70% 90%
Board Games 134 7,853 BBS 50% 80%
Boot 172 9273 Board Games 100% 100%
FIP 133 6,570 Boot 40% 60%
Info.Analysis 209 23,032 FIP 80% 90%
SSAG 166 10,791 Info.Analysis 70% 80%
Testing 218 48,533 534G 90% 100%
Rl 1,404 168,935 Testing 60% 70%
4.3 7| 18] =& ZEE Z3 Hl
7 slgae Wz =2 TRIDF @ ~eE= Board Games 7}H|3L2]9t Side Scrolling
7]]%]_]_—_9.i ;8_632—41?_]_ %A}E OE]'_]—_’_P/]%?_ COSlne‘IQF Arcade GameS 7}“5“.1—_7_1:'/]94- 71’0] EX] O] Uﬂ:a—ff]’
A 713 WAl Ed 7Sl K-NN &5 719 FHe el e A<= Cosine frAH=9F K-NN 27 A
S TF-IDF Weight® &&3te] 257 ndg o galA EFee 29 B3v Wl E Boot 7
T3 &S vl ddsidh 43 dolge A Hlag]9} Testing 7helie]= Aoz W
ot BE AR oy 9= oxas gw zz  JAES HEHAEY, Game ZHe|ate] ek G
deg (AR 1044 3 slg dgs  SHU SAE] FET o dyad
gon Jlgme EF 2Ue 3 B3 A1) H| =gk o] f 2 AEs] ERF/F HA ¥ T2
= ¥ 49 2} AESL 7} Jhgaele] Aol FEstal, ¢
3 494 Eelg 4= gl%o] TF-IDF ®l% #4] d shelzeldnt F5HA g1, ol e g
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