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Keyword Extraction through Text Mining and Open Source
Software Category Classification based on Machine Learning
Algorithms
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Abstract

The proportion of users and companies using open source continues to grow. The size of open source
software market is growing rapidly not only in foreign countries but also in Korea. However, compared to
the continuous development of open source software, there is little research on open source software
subject classification, and the classification system of software is not specified either. At present, the user
uses a method of directly inputting or tagging the subject, and there is a misclassification and hassle as a
result. Research on open source software classification can also be used as a basis for open source
software evaluation, recommendation, and filtering. Therefore, in this study, we propose a method to
classify open source software by using machine learning model and propose performance comparison by
machine learning model.
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Table 1. Features of machine learning model

=]

ek

2l
=R e 54
e
WEd dolHE 34 B
v s | AR Q1 dolee)
4 At B RRE s
(Logistic B2 74
regression) Za w7} waEau ol
3 Aol Wold
dlole FHs 7H-AIRE A
gw a |2 ol8sel nA 54
ER FHeE o]EATE 7Y
e | o ¢4 g8 duE o o @
SvVC
: & FAYE A B &
o Az Ggsord
S4E Ald 5YS 714
ot 71
o] o] olHA| i FEe]
Lto]B. o] Z_]'Eré‘]‘_]—l %;S—;} /\o]'ﬁo]"ﬂ }‘1
N & Assy] witel oheFst
(Naive bayes Bolo|A] A}LEE=E 7|9
classification) l_g'_}\c_)] W 7Ht£ =) _—é_éﬂ .TJ‘]'\_"/}‘
HHE ghgote] 7 540
A Fefs EE A7E UE
7] o] a&%
FEE o5 BHel A5
= &, 39 B4 sl A
£5= 71y
Fa Agozyy P4
& ol A4 EderY i
FY2E _ N N
" # 5o o= e 2eee
(Random
forest) 71

29 dolHg wEre) g
glo] H2E Hole = v
AEE F A

dolel A 4 3§ &

SGD o HAl

E = b BR A
Classifier 223} W
hasti - -
(Stoc .astlc o o] e o BEd g
Gradient o
=) = =
Descent o[H TS o83t TtEAlE
Classifier) FAst= 7 H
*  Boosting®l Gradient
Descentg 5A1Z1 WAl
9 714
R LR Lr
Boosting A|Z1AA] =gk o] S w7}
Classifier 2] HFEsl= HhW

2.3. InformatiCup 2017 competition

Informaticup> 599 HFH #3Hy 3o A
T8 A9 ¢
I DG FAE AAPsto] g AAY S,
Z A eld, #A4 2 THs A o3
olt}, Informaticup 20179 A= git 7|HFo =
9% Microsofte] ZAax F7 A4Sl
GithubE 13 A5 2 dlolg wlo]d-& #43}
of Zbgow fIAELE L7k Aotk &
3] 5242 &ovt HE
3 AAAERE AAFToR 273
A Y g Aa Ang AFgel ok duA
E¥E DEV, HW, EDU, DOCS, WEB, DATA
o] 67he] FAE EF3}1, Precision® RecallS

st des "Ik

=0

i, ofN
|
fr
=
rL
o
=I5}
v
i)

o

_3_



BIAE Dpojds Set 7|9 FE0 Hugd 7|89 2244 ATELO FH 27

Collecting
Data from
Sourcefroge

= g $5&  AASE Andreas
Grafberger[4]9] 3219 AFH= £# dolg
£ 357 98k GitHub APIE o]&3f vl
tolg, ZZHE M ReadMe ¥Y, A I=

o g vlolE %aﬂ &2 wAd et ‘ ,
= HolEs waE wddl e HolHe s gl
T 5 oA R 23 ARE Hd §)
AbOlEZ HAE T o] Mol AlBle] AF Data preprocessing
23} deoly AEs EFshe A9 skl 2000
/! O]AO}O i Eﬂ?]lﬂ% & H]O]H e Tokenizingand Bxtracting Welghrmgby
AR EF7] 7SS Slske] AREE AR — Keyword term
olgonE A SAUE A4% LSTMLong s
} Data mining
Short-Term Memory)[5], H] 418 RBF-Kernal
71 A&-3H SVM(Support Vector
Machine)[6], Naive Baye®} Yd& 7|Ho= _ (reate (lassification
Random Forest, Gradient Tree Boosting[7] 7] [ Cﬁ;mﬁn Classification H Model }
2 890 Aenedz 009 dudze e e o
ALl BEs A=s9 Applicatlon of Machine Leaming Model
B oATE oF B8% R AgEE Bt
ol AA=E JHE g E A TR A A Performance
gal7lol e Afuz Boe w3 67 i
HHIE R QEALL AZEOE EFE7| 22
= A Sl Aow Helh
Fig 1. The Structure of performance comparison for
open source software category classification
depended on machine learning models
3. =4 & HA
HoAgE 0Zas AxEold gg FA 1. HIOJE] Hx g
el e BES AlRbekal, v mAlYd
Ras Agatel 1 dss val E45 Al o] BAME QELA LZEY O] ZRAE
s Agteth e T A~ AZE O FA| EF °of "HxE YUY  Readme, Metadata,
£ fgk walgy 2d A HaE s 2de CommitMessage, Repository StructureZ ¢10] &
A oAl 7HARD Hlole 3 BHAl, Hlol" A of mAled 4 o= ARgstr] 918 CSV
g @A, dHeoly whold A, mAleld 2d T2 Ml 7} QEAS ATEI ] X2
Ag G, A 7 AR v Eot FAE wjg A7t



-

20184 128 @

TAZEAHAZEIIES] ==X M148 HM2=

3.2. TF-IDF 7|HE A% CIO|E Atold

o
i
B>
[
=

AZEY O] FAE KBy AT

i) ol
RV N
e =
m
ot o
uj
f~
i
M
1%
_O|L
Q
2
oy O
o
I
N
_0|L
=

2

g
Jnt
o
o
R
)
QL
9
N
:(lg
[
}O{l
rlo

20 o m B e
i:ﬁﬁl%im

Wl
e
ofo
Qo
fr
2
o
o
fd
[
ox
i,
e
ofo
o A
of & o

~

abstract, arguments, break, boolean, class
2 55EAE AAR £H, oo A
WHEALE AATORMN wmo|2E Folx
A 1 F ol AEg B
Qo A8 A9 7 QEas AEE
tolg] AEo] E3e HAES FA R o

=2 ulE 2 Aga,

gl

a

iy

=
o,

L2 2

Sis
S
™ o o o

3

3.3. Haleld 22 X

ot

ERlE golEs & dHlA 5A7I
2B M dolHRE QELA £ZEY
2]  Readme, Metadata,
Repository Structure$} #2 ®#l2E 3o A&
st dlolglel] tigk HoleRe

ZESJole] FAE AR & Al

CommitMessage,

e
(o]
S
&
fo
gl

BBS, Board Games, File Transfer Protocol
(FTP), Information Analysis, Side Scrolling
Arcade Game, Testingg @831 o]= ©o]H

HES] HolER ALt QLZ42 ATEY Y

FAE st f8 vy B2
Bl 3] (Logistic regression), A& A
F(LinearSVC), Yo]H  Ho]=
Bayes Classification), #d X#2E(Random
SGDClassifier(Stochastic  Gradient
Descent Classifier), GradientBostingClassifier) &

AEA7IH el es Hlal A g,

forest),

3.4. 29 &It

k 719l foldE WHEOIA ux} HF
k-2H(k-fold cross validation) 7
nds Hriste 7HS Agit
AE, HFH9 w7l WE Z=d A
=

AE, B Hde& Bkt

O

o
™
o2t
QL
rr

lo

o i N
[¥ Jo Mo oo

n oo T m foy

—_—

Pt

ofo
oo o
o

ox

%

=,

w, e
o

EZ folEE A FEOZ UFE
HolAwk T AES} HAE AE
gozn TdA HeolHYE 58 4

B Ao e k=579 AZF

L
N
N
o

H o

[m
Mo > e

Jo 2

>
==

d H7E 288 scikit-learn®]

A
E] 89l cross_val_scoreZ ARg3to] ¥

ot
N
-

4. N

4.1. TF-IDF7|8HE AREgr O Btold

QEA: rMEGO ZRAE HY F o€~
E npls BRata 2ol ojofo], o] tiiAl
8ol A2 & st AAY BAHE AA H
7t FAE E4E gefstr] 918 i 29 2ol &
9 1070 719 =5 F=3 Wvh. TE-IDF 7IH&
AbgE] FEE FA E 7IHEE A A o}
olt] F& 9w gl WFE UeEdE ¥ A9
e At gRE FAe 54 uud

_5_



2491070 FIHE FE H

Table 2. Top 10 Keyword Extraction Results
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