ISSN 1598-0170 (Print)
ISSN 2287-1136 (Online)
http://www.jksii.or kr

EQE] EalY &3S 0]83l HBase 7|t A5 L9 A|2H
HBase-based Automatic Summary System using Twitter Trending Topics

of 4 7 % A

2
EYEE AR50 1) HES FAEE ool FS WAAE Bol X218 ¥ F QLS ATIE /] Uk 24 Felo]
EFoIn) AL I8 BN NS4Sl SD T Dol BEE i e
& ul AHEEE 54 Bolu TR SR %%

SJalA Ael 7] W, A AgAT T s AE| Lok e LH%E S A TE BELE 214 dlok H ol

Fol Atk B =RANE, olT AW s 1 919 Hose 71W A5 £.0F |22 ASHRTh Ak Al2w & ESIE APCl
A ABIE A2 OIS reaedl 43D F o1 A2 YR AT 20 Y2 ALk 12 TN A9
EGF E2EW FRY NS AASL 24 EAESY FRES AWNA A EAY B Bd dE FA 47
42+ IS aai

= FAlo] L EQY EdY BF, AF QoF Al2E, HA o], HBase, NoSQL, ESIE APl

ABSTRACT

Twitter has been a popular social media platform where people post short messages of 140 characters or less via the web. A
hashtag is a word or acronym created by Twitter users fo open a discussion about certain topics and issues that have a very high
percentage of trending. Since the hashtag posts are sorfed by time, not relevancy, people who firstly use Twitter have had difficulty
understanding their context. In this paper, we propose a HBase-based automatic summary system in order fo reduce the difficulty of
understanding. The proposed system combines an automatic summary method with a fuzzy system affer storing the streaming data
provided by Twitter APl fo the HBase. Throughout this procedure, we have eliminated the duplicate of contents in the hashfag posts
and have computed scores between posts so that the users can access to the frending topics with relevancy.

= keyword : Twitter frending fopics, Automatic summary system, Fuzzy theory, HBase, NoSQL, Twitter API
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2.1.2 HBaseolM Ejo|2 AH|

HBaseol| A 80182 rows} column .2 F+AE T 7zt
Rowe rowkeyol 93 o] =il column column
family2 IF0°] Aojzich #AAE dlojefuo] 9= tf
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Aol "HolEo 494 2 v wlth HBaseol ¢zl &3d
timestamp”} A7+ A A3NA 7t rowE TR

(% 1) HBase HIo|2 A7|a} of
(Table 1) HBase table schema example

Rowkey | ColumnFamily | Column | Timestamp| Value

UserD/time|  UserInfo Name | 135658526 | example

Hello,

UserD/time|  UserInfo Post | 135658526
#everyone

UserD/time|  UserInfo Hashtag | 135658526 | everyone

Hashtag | Hashtag Count| Count | 135658526 1

Table 1< HBaseHlolE 27]wto] ¢ o] & HojFErh
E.E Column family ¥+ F5 9 prefixE Z=th A&
£, column®| A Name, Post, 18] 3 Hashtag =UserInfo
o] W7} =& Zo|th Column family = ©lo]E 27w}
£ Aostrlel $A HrEA] ©r]Eofo) SR A2
Column family W= L7 o3l F712 5 itk A&
S0, MZ& column ¢ Hashtag 7} HHCIE = u,
Column family 7} 3i'g Elo] &l EA) &t § AMEAS
Q) 9Jal] F7HE S Utk T3 HolEo] Z1e) w
2, 99| = F7stt) o714 2 HBase 22
B dellA 4 AY He fyolth olzg WHo R,
S AH FellA dlolE 7 U BolAH AHE4 S
2H Ao g A7

2 =Foll A A A|2F2 o]z gk HbaseH ol & 2
71mke] 35S wEh Table 2& £ =TolA AMH-H
Column family®] ©l&3 AHS EoFErh AME
Column family= 3 ©X 718, Z7Z  Userlnfo,
HashTag_Count, HashTag_Contens, HashTag_Vectorized, ~L
2 32 TwoStep_Summaries & 2 55t} Column family
£ columne T3 97, rows rowkeyoll 23] TE
Hrh & =FolA A8 rowkey name} timeo] =%
olty. & E°}, rowkeyQl “hashtag name / time’=
hashtag7} ESIE| 258 F1F AR ZT9 A7

ehdi ok

(E 2) Xts 22k AlAH0]| AFSEl column families
(Table 2) Column families used for automatic summary
system

Column Families

Descriptions
Receive information from Twitter
and spread the information to
UserInfo other column families. Columns:
username, id, location, post, and
hashtags
Count total number of every
hashtag. Column: count

HashTag_Count

Store posts of top hashtags.

HashTag_Content Column: content

Store vectorized posts. Each post
HashTag Vectorized |is used to compute summary
weights. Column:  vector

Represent summary contents.

TwoStep_Summaries Column: s

2.1.3 HBaseZ[dt X5 Q2F A|AH

B =2oA At AF 29k AIAEL Summary
node, Display node, Z12] 3. HBase & Al F-2O2 140
Aok I8 1 94 Ee A3 7o) Summary node E
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= TS Sl Aol ojnte] JEge] & &
=
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%0
ST B A 0

el

b= QIE{Hl HE S| (15253)
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(Figure 1) Data flow of proposed system

HBasei= REST APIE Al #al=t] o= 4k Al2H
et 2xE o] o7 A& Lelth REST + < 34
a7 Abgo] @old gl APIFC FUEA XML
JSONS #9337, HBaseol|l 1+ E_E 2] 1 EEe

u

7} HBase REST #°|E °Jl°l
g 7] wZel, B wrdlAE /\}*‘11}9} REST
olf A2 T F e AMEY ZEIHE
REST APIE AH8-3}17] $13i41= % 4] HBase rﬂ%%tﬂ éz‘
gJEjoJof  3l=tl, NameNode, SecondaryNameNode,
DataNode, JobTracker, TaskTracker, 12|32’ Hmaster2}il
g olgg dl&E2 7+ Hadoop? HBase”} %3l
T oA ok AlZo] Hth NameNode: Y Al
Holl A BE gde] Ef 228 fA%E 982 3
g, ZEe|dErt Hde XSt 94 o I
NameNode—“— A A g o Ho|EHE A3l DataNode
gEsiA 2 23l g7 Frh SecondaryNameNode
FI7IHC R AIXIEE Fyitt & F7Ho=E
§iH NameNode ©|H|X|& THEEEdAM Z2a9YE
ste}. 124 NameNode7} YAIH S 2 25314 e
T Fl%E, DaaNodeE Th Al HQ871 §lo] aiF
NameNode 7 A A| 22 3} Fr}. JobTracker= Hadoop
o 98 MBI A Zd) shtR ﬁﬁ‘rol E7} JobTracker
ol jobS Bl I JobTrackerE-S BlolE 9] 91215 A4

rlr m

0.I.4

37] 913141 NameNode¢t A2 %5215 gtk TaskTracker
= taskE WobA I task®] Z8FS FH e wpA
O & HMaster= HBaseZ 913+ vt2B Aujojth. de ¢
W EE HEEe] EHtEA 2HE38HH, REST gateways
A& FH| & 37 =L Oracle Web Logic Server & 53]
A 2oF AHE AFEAAA HolFA Hrk

2.2 HX| A|ARE 0|28 EQIE| 2 WY

ol Aol A, e £ w=iellA] ARE HA AL S
o] 43 gobid el A V)% SRS Atk YKo
A 0k B9 ABYE FANIEA FEE 73
B 4EE ARE Adsied 58S /AT Yk ol
& EA R0k 27 F K WHOR A7HT Q]
LTS UE W 9E BE A glo] IWE AHg3t
£33 2% Y Q8BS wese 244 2
oF wpo] gtk ¥ =RolAE FAl 71 Bol AMgel T
Qe R0k el F24 g0k W AT Atk

2.2.1 HAM2| A

EQEE FE 2EZ Y H°|E}7} Summary nodeoll &
o] A =W, dolEle= FEY HFE AX dAE oA
2 Eo7H vk 19 2h B =aolA AREE A E
DAE HoEth BEYS AR 48 X2EE EES)
RSl 7%747%] EFHI 01743 bR

TH=E

-

rir
“
>
in |

X rlo

of
o

)
|o
HU
o

%7%1% 2314 ooku A
7} gojol A of

o] @A A Tﬂl
[10]

v
&

emmm:o:

o rIr
m{m rlr
r.BL

i)
rir

o

Lug_mﬁrg:l&é;lrg_ﬁ@,mmg
Y
ol
o

L lo ot

2] Cosine FAHE W0l A=
4& AR =

o} o] F2A AAT
HBase Y Column family <!
HashTag_Vectonze o A=A Hck

66

2014. 10



25t

|-0|.

» |
Remaving
: Stopwords

(38 2) ®xe| cHA|
(Figure 2) Preprocessing steps

Criginal

Vectorized

Posts

Posts

2.2.2 HX| AAHE o=

5t 2ot

57 o] &0l LA Zadeh' "ol £8 X H3
o ApiAel] 7125 & AR AA Aol o
Ao xHs] flaid =YE o]Eelth HA
2Eo A Y g2 3A feolga Bee %
S F et el wisge] Hi, I 9y 3> #HA
B EEe A T HA gor mgdnh 1 9
Fe A FE ol BEle A ARG 3
gAsA &8 oz WSH=d, o) A AAFE
AoAse Bee S AAA Al 99
3 29 3hs Boer £ =RdME s 2 Alx

E017] Sl ol2lgt HA o] EE =3t

15 Edete XXEWA, 7

= WS Al THE RS

2 gk 149 3

Bk A &

Term  Frequency-Inverses

Document  Frequency (TF-IDF), Timestamp, 12|31

Length ol AN A3tE AX ¥, A A 2" S A
A 29 s HeRiA dok

Summanzation

/f ‘{crmg Fu...., byilel'l\ \

* TF-IDF score » Fuzzification

\[ Length score ] ]
N ! |

E~NnY
b

A
_/":
%73}

E
Al
o

el

| [ De-Fuzzification

(3 3) x| AlAES 0|3E 22 2Y 55

(Figure 3) Summary work flow using fuzzy system

HBase 7|8 XtS Q2 A|AH
B mZdAe 7 92 A ud $85E e
o] et gt o HA {2 BT ov]
& ®ddhe JgozA W g, & HA Al £
3he AEE p,(w)E10,1] 2 B8 gk £ =%
AXE olHg HA Jge FAEE 7 Postd] FRES
Axtsl=dl AREStES gtk

Score = {(w, p, (w))|weE W} )

o] 71, Score= dhte] HA Fgte =2xE ¢
Wiz Scoredl Hlg Ak vl g1, (w) € [0, 1]
£ 25948 tehan,

TRDFE ©2E wlololq 714 de) Qe 24
o F2EE SAoHE P TR Tavel oo
NEFE JER 2, IDFE ©ol7t w4 el A vehtes
MESE 902 § %O TR IDFE § 402 1
dolvh 54 £A WelA] Avh} £23AE vekd 4
Ath 714 2= TRIDFE theat 2o] 4 ojgith

TF « IDF= TF(w,s)x IDF(w) (2a)

- total Content
IDF=1+log vm Content+1 (2b)
M\ TF, « IDF,
Score rp. pr= — 29

Maz (Y TF} « IDF})
k=1

o 7|4 TRwgs)E EX
el 27, IDF(w)= ol woﬂ gk 4 % W% $5 Ye
Atk totalContent= ¥EAES] F
numContent= Tolw 7} YeEhbE RAEQ] F & UE
RuL=H

EQHY SAEHIE 2Fs= Ei‘é-‘;—% A7k
=2 02 9uE 7N Qi) d & £, 20139 5€ 15
o 2H 190177}xu S| Al 1 #OklahomaS ¥ 38+ ¥4

Eo FH &2 g myEe AHEE U &eolA
9, 2013 59 199 FE SHAIEl T #O0klahoma s E S
¥XAEE Oklahoma EAJ0] Eoj2 PAW Eyo|xo
S0 WolS o]FUT, 20133 5€ 22U HEE
Tdjo]d A ley BEMlo]Ee] SRS e &
o] ZAE | YthFE o|F = 5. AlZbo] Al wet 1
W ok dERiTh o]y el o] fE, B =RddlAE XX

Ee] W&ol A7kl wet Wsksitty 7P asinh Al

;EL

67



25t

o

HBase 7|8t A=

OF A|AH

=

7kl g JE = 2273004 A53%c] HBaseH o] £
A7t rows celld] ol =& w wmpxub Aj7RE
timestamp®. #743}7] wZoll, S-E= o] JRZFE A
Zholl digt ARE F2T F ok I740] B0l & =
o= o238 timestampE Shbe] HA] Ao A
o3tk 2= timestampE o}2f 9} 7Fo] Aottt

— Xosin
Xlﬁ n

timestamp

(©)
KXow —

SCOT@m‘,msmW. 0tol —
ANM Xyimestamps A2 timestamps UERH L,
KXogin®t Xy = A2 BE Eabdel
AU ZE Hehl L, A Scoreinesiamp, 01015 07
1Akl 9] s JERdTh
B =rdAE XZ2E] ok &9
7Z1ekal 7Fd etk EQIE O] A Hd 14070 €]
} 7 AE 4 Q7] Wil AMAES I8 oA
S &3 7S velllE 4] At &
o7t BoldgE Zolo] FOEE
HolAFE Zoo] TAEE EopRIth

timestamp %o |

F—{E o°1‘

N

Scorelenyth =

Max (L) @

o714 L 3ld EAE Yo EAsts @9 F
2 Yely, Max (D)= 89 Z2E Zo o] 74
g9 HURS YERdL

A F2L2 HA =YE A FA 4 wS
#Ho g wjgsle AYgelty. & =wdAe #HA F
AXFEL7) el A4 tnorme 2A 7] &M o
7o) Aot

dlo i
oo 18

i) [k 02 Lk 04 0s 06 07 o8 o9

(32 4) Timestamp HX| Tt
(Figure 4) Timestamp fuzzy set

prs1 AND pgy= Min {pg, prgo} Q)
A7 g & pow AA FH3elth

97 22 ARGHA AL FHE TATE Al
S5 5 A8 7S 083 2k “IF TEIPE 9
7t m)% =3 AND timestamp] =QE7F =3
AND Zo]¢ T8 %7} =tbd THEN 11 Fo =& v
b v o2 A ste YA AuHi 22

ofN
}:o

=78 centroid defuzzification & ARS8 Y, T3}
o] Aelsinh
Centerof Gravity= v=l - ©)
>
w=1
AN p,(w)E F2E9 AHE YepL L,
1 3ol 1A gk vERdth
3.4 ¥
3.1 &gyt
o] el A=, AQTE HBase 7|8 A5 A 8.9 A

29E ARS FalA 7€) TRIDFO A% st
NI AAE SelE AF B4 2ok IRelN 7hY
U427 Recall Oriented Understudy for Gisting
Evaluation (ROUGE)”'& AMgslA 492 sl=2 o
== “‘%HH ROUGE uﬂE&]i A}%sﬁﬁ, HA] A~
71%&¢] TF-IDF T
HHE 2= Al

o)

dlo
i1t
of
iy, ot
A3
2
=
gi_v‘{
>
m&
ol
o
bt

3
U4 AU A Fel 2 124 48 1A 7

Hl °lE1 JHE otk

=
T WA ol

68



E9Ef EAY EXS 0|28t HBase 7|4 XS Q0F A|AH]
+ ESH9 2EZY ol AEE v 01% 7HHSE TF-IDFE ROUGEN WlEZ S A4 Hlwstes S
AEE7] gio] H7E 8 vlole JRE FEI7] t}. &7]A N-& Model summary <} System summary A}©]
otk H e Y8 $Ele F 727 B9t 35,359 2] n-gram recall 2 L3} n-gram oA n A4 <1 w7l
N ALY HRE AUY, dgo 7P B2 XX o] ©o9] ZolE et ROUGE-N- Model summary
EE Igate A E T 5070 E AREETh o] 2A 50 9] X3t ¢ System summary AF]<] n-gram recall < 7l
NE AYE o] f= 7M538 B2 TAEE It 3 Abetal, e Zho] A oHt
ARIZIE 8okeliA] Hrbetat 7] wiolth 3%
;iféﬁq F= F 75317 M=, 35359719 iﬁ-]fﬂ_%g > Y Now(gram,)
uol'j— 9»)\91—1— 13‘ 07H"] °H}‘]ﬂ}1§‘ 3"—?\5—:]'01"1:‘ x ROUGE— N= SEmgram, S5 (7)
E9] 5= 251270 Gk > X Mgram,)

12
o
ol
N
X

= 934, ¢S =2 TFIDF, timestamp, 12|
length «] 23S ARES 2 =704 AlQke goF WY
STwitter Summarization using Fuzzy technique (TS-F) 2}
F F27]2 %k I8y ROUGE WIEYS AHEE
Model SumaryE ¢34 F ‘i}*ﬂ"ﬂﬂ] TYe SAIE
& 7L e ERESE V] Y] R0 E 29
‘:‘E]—__’L 2439tk ©] Model summary = X‘ﬂ?l’% System
summary 9} Bl 28 Zlo|t} ek A& 29 W I TEIDF
g A|te TS-FE Wslr] SIsiXTEIDE WS AHE:
S System summary %Al FZ&3FTh
ROUGE M E&2 @Al .o 715 18 o= 7}
§ ol 2oly wh{elt} o] WEYE o] &g o
Model summary7} o8 £41¢] Jgtel 744 gt
olgty 7Hgsty, wE AlAFA wEold
summary 9t Bl W3jA 1 dFE Hrhske Witk &
Model summary= ¢17Fe] 8.9k A5 T3l System

o

a4

bt

0I5

o
I

o

et
e

o
-

o

3

ﬁn@ J@ Fasf ;*“ ﬁ# f

FE I IS &‘*@‘}@*’ d’%* e’%’%"*

SEmgram, €S

o371 me Model summary 18] ¥ n& gram,, 9 2
o]lE Yeh) 1, Nmatch(gramn)% Model summary2] 3
2 hte] System summaryol| A 2AY S H U n-gram
o +& vehdith

Longest common subsequence (LCS) & 719 &2
ol A& wl F FAEY A TF FALS e AE
2t} o] 9} ZA5)A Lin et al'>& System summary ¢+
Model summaryAFolell LCS H7F S AAQE, £
=l A1€] 37 W 9 A] ROUGEN mEE] B ofu e}
ROUGE-L "lEES EFsH=S Frh spAIRh 7] 5o
2 LCSE ARt F23%1 A& AHstA] Xah7]
wj ol ¥ =2 A= ROUGE-W-1.2 MIEE A AMS-
3}7]2 gtk ROUGE-W-12 £ 129 weightings 7HA&
weighted longest common subsequenceE ¥ 713t W&
weih w5 dH TR & 49 TolE Hrlete
skip-bigram®l] 7] & ROUGE-S$} unigramel] 7]%}3h

i
uTF-|ICF
' ' I ' .
i l l I i i)

9{_1:5;:' 1:& &@55 q‘,_'hQ F‘:_QP *ldf d‘,_‘a

** dﬂ**«d’&ﬁfﬁﬁl

(22! 5) TF-IDF & TS-F2| Recall, Precision, F-Measure H|1l
(Figure 5) Recall, Precision, F-Measure Comparison of TF-IDF and TS-F

et QlE|Hl HE 3| (15253)

69



E9lef S =58 0j2

25t HBase 7|8t AtE R2F A|AH]

¢l ROUGE-SU%E ¥A] AME3lEE 3t weia] ALR-H
ROUGE %< % 87} & ROUGE-1, ROUGE-2, ROUGE-3,
ROUGE-4, ROUGE-L, ROUGE-W-1.2, ROUGE-S, “1&| 1
ROUGE-SU "l Ege|t}. o]} mj EE] &2 recall, precision,
T12]3 Fmeasure® AlMFE 3L oF5-3} 7Ho] A <] git,

Recall (systemmodel) = Jsystem Nmodel] (7a)
model
t !
Precision(modellsystem) = w (7b)
system
= (1+ %) X precision X recall (70

3 X precision X recall

03]7]/\‘] System¥} Model Ate]9] WS 7 8ekio]
froke @l & etk f& System summary <}
Model summaryAlole] H|&olth. & [7F 29 A$
precision 2.t} recalll § 7}5XE F= A, 8705
o 7% recall 2.t} precision®l] © 71EAE T+ Aotk
£ =FAME Flscores A7) wliEol A8 B

1o]t}.

3.1.2 &&zy

B =5 AH-E 232 ROUGE Wl EYS AL

A F719] System summary: TS-F¢} TE-IDFS}F & 749
Model summary S 7P7<]*7 Ak WA A
TF-IDF2} TS-FE H| W 3h=t], ©] 2|o| %= Porter’s stemmer
S} stop-wordE AHE IS LEHS’Jr ot A W] AL EeY
SFTE T3 FUS IAAA Ay 8oFS e 4E
= A7+E F71sl7] 91314 HBase S AHE3S A9 ¢F
B2 A5 ATl Aol & Hlaskdth A WA 9 F A
H] 7 =Recall, Precision, 2] 12 F-MeasureS A4+ A B

JLO]'/\}\J— w2 v W= A A7l LA v s}

.—Y‘~

1% 5% TFIDF9} TS-Fe] Al4HE Recall, Precision,
F-MeasureE Ho]Fth X552 ROUGE MIEHES e}
Wil Y& Ak 2hS YeRdth 32 03 1Akl $
25t 19 75 E 2 AeS B R, P, I F&
Z}Z}Recall, Precision, 18] 7. F-Measure] ¢Fo]S vield
t}. 1¥S HH ROUGE-1 Average F2| %ol ROUGE-L
Average F ZETH & A& & &7 Jed, oA EY
Elo| A AMERIEC] & F QlE Tole] £71 140 N2 Al
St Ho Q7] Wl A& TAEE A3y Roke
e dolE Bl W&E dgay] biolgta Rzl

th. A#ZHOoZ ROUGE4 Average RZI ROUGE4
Average FolA AlMbe ZA#7} W8t TFIDF/F o
< ARE HoARL o] AL Aes UHA] TS-FellA
TRIDFET £ 2345 HYS & F ek I8 6 2
TE-IDF} TS-FE th2 #olM v e Zo|th & AA
2] oA Porter’s stemmer} stop-wordE 2}z AR
< o} APE W BTt o] Az HA] TS-Frt
TEIDFE T o v A3E E?J% 8 5 gtk

X
3

015
03

H WTF-IDFyith Porer’s temmer

LY W TFADFwith Porters stemmr and stopword
’ l l ' 5 vith Portrs stemmer
o

WTS-F with Parters stemmer and stopwiord

;'r' v ri)_v
& Dab u+= 'y @-@; &

Qp

(28 6) Porter's stemmer 2} stop-word CHgt TF-IDF
2} TS-F d|w
(Figure 8) Comparison of TF-IDF and TS-F with
Porter's stemmer and stop-word

g A
N re
-~

§ 15 —r

- i TS-F with tracitional
H X
E 10 s — appenach
g‘ / ___,r-"'_' ~8—T5-F based on HBase

P
s 4 -
2 /:_r“ el
o

Ha. of Posts x 1000

(38 7) B7Fsk= tlo|E{of| st HBase AkEol| CHSt
TS-Fe| B|m
(Figure 7) Comparison of TS-F with or without
HBase for the incremental data

EQHe] 2EHHY volHE AHH O R o]
woll, Z7kete HlolHE #E Bart Atk & =2
A olgg S7tske dlel’el a4 HBaseE AHE-a}
of AYATHE FAA7IIAL HTh AP UBUNTU
12.04 64bit, double dual-core 2.1 GHz Intel core processors
¢} 4GB RAME 7= #7314 Adgstch 18 72
Z7kshe dolEol A TSFS 4892 ) HBuseE A

2

70

2014. 10



E9|e EdY EZS 0|85t HBase 7|8t AHS 29F A|AH]
3 A AgaA B A9 PR ML Aol 4.4 2
o X%S ¥2E $8 ), YEE AgA7L
Uebdth T9elA Ho] HBaseE AHE-S o] ARS8t B R A 92 AAEHS o8 AE QoF AlA
A S AR A ds fAsE AT E 5 9 W< HBase 7102 A4 2 78 srk o] Azxde
o ©12E HBase® AHER TSF 7F HlojEf¥l el 27 Be HolE g A2 shot] £342) HBase 71WO2 4
o, %

atell Al column famlly7} Aol 7h5at7] e,
nitt 2 okE &S ThA] ARESIA L AAIZHE E3
7] wjoltt. & E¢l, ¢ column family$] HashTag_
Vectorized = 8.9F A3 o ¥WEjs @ TAEES g
AgE WA YA F0l3, L v 7L columnol] A
FE IRESS AR E2ETL Eogke W AAREe]
=& Zoltk

3
B =22 Aok AlzEe AY 2 Hrks 27k Al
2l 3 A WA AE-E Model
2 FH U Aotk Lin
CY. = ROUGE WEZL Agat=d glel'en 4
ﬂ}i OlTOW 7hs et B AlEEC] Models WHE
244 8 52 245 /9 & g2 SAnh st
B =ToA AMSE ESE HolH ZRe AS ARt
AAGE7) e oE Fio| Ll JfﬂL A=
Model summary”7} ¥ o] SO ZRE o]Fof FHAN
o] Foll= F/HHOE ¢ st dHY Y AEES
Ao AEAHd EFS AAHAM & AE7HEY
Model summaryE THETHH O S A#H o7 Aok 2
FE 71U & g Aotk I8y, EYHE ARSI
FAES EFo) B3 H2AL FHrshr] 93 shie
o 2 L8R LogE o] &3lA dld Bl HId
AHEALE) 7188 BAEIA Frt & 4 AR B =R
A ol et AME Rt A HIHE 913 AR Logs
B3 | 28 HolHE A £3197] Wi, o]
T RS HolHE Holx HIAd g HnE A3
g o ot} B3 HBaseS} F&HalA] 17 79 Ao A}
237 Hh Poste] 4 30,000 ©1AX, 1L o]F ] AFA|
Z¥oll thall M Twitter”} A 23H= Post2] 4794 A4
o] Ak 2 QM FAE /M #*# o iich AT
Twitter §3 AH|AE o] & 13]' o %2 dolEe} &
7 T2 NoSQLE H]aral|A 8] EolE & A
23l dio|Hulo|AE o] &3} v‘i—*i%ﬂd Fofol] 7]¢]
£ & & s Aol dAdE

Hm

rlr P
r°"
_u in}
2

A H9om, 7|E9] wE Av o] 2do] TEIDF] ¥
A RS JEAIA s 8o Al2HS A A
d Hrhe ROUGE EHE%IOH oJ3) Al AltE Al 2H9] 8
RS- TEIDFZ FZ3 QoF3} v w37, thiEe
A FS ARE B F ATk £ ZH*F‘M] 7}#3}

Model summary 4 Mz} 242 9) HBase AHES 9]
Hadoop 413} $7 7% 1% FA5 7T 9lo] o) 8
A% WAAZ Aot

#Ha1F 3 (Reference)

[1] Over, P. and J. Yen. “An Introduction to DUC 2003
- Intrinsic  Evaluation of Generic News Text
Summarization Systems.” Available for: http://duc.nist.gov,
2003.

[2] Sharifi, B., Hutton, M.A., and Kalita, J. “Summarizing
microblogs automatically.” In Proc. HLT/NAACL-10.
pp. 685-688, 2010.

[3] Inouye, D. “Multiple post microblog summarization”
Research Final Rep. Colorado Springs, GA: University
of Colorado at Colorado Springs, 2010

[4] Radev, D., Jing, H,, Sty, M., and Tam, D. “Centroid-based
summarization of multiple documents” Information
Processing and Management. vol. 40, pp. 919-938, 2004.

[5] Erikan, G. and Radev, D. “LexRank: Graph-based
centrality as salience in text summarization. J. Artif.
Intell. Res. vol. 22, pp. 457-479, 2004.

[6] Mihalcea, R. and Tarau, P. “TextRank: Bringing order
into texts” In Proceedings of EMNLP-04. pp. 404-411,
2004.

[7]1 Ghemawat, S., Gobioft , H., and Leung, S.-T. “The
Google File System” In Proceedings of SOSP ’03. pp.
29-43, 2003.

b= QIE{Hl HE S| (15253)

ro

71



E9|H E®Y EZIZ 0|28 HBase 7|Hh AT 29k A|AH

[8] Dean, J., Ghemawat, S. “MapReduce: Simplied Data
Processing on Large Clusters, Communications of the
ACM. 51, 1 (Jan. 2008), pp. 107-113, 2008.

[9] Chang, F., Dean, J., Ghemawat, S., Hsich, W.C., Wallach,
D.A., Burrows, M., Chandra, T., Fikes, A., and Gruber,
R.E. “Bigtable: A Distributed Storage System for
Structured Data” ACM Trans. Comput. Syst. 26, 2 (June
2008), pp. 1-26, 2008. DOI=http://doi.acm.org/10.1145/
1365815.1365816.

[10] Porter, M. F. “An Algorithm for Suffix Stripping. Program.
vol. 14, no. 3, pp. 130-137, 1980.

[11] Zadeh, L.A. “Fuzzy sets” In Information and Control.
vol. 8, no. 3, pp. 338-393, 1965.

[12] Lin, CY. “ROUGE: A Package for Automatic Evaluation
of Summaries” In Proceedings of the Workshop on Text
Summarization. Branches Out (WAS 2004). pp. 74-81,
2004.

[13] Lin, C.Y. and Josef, F. “Automatic Evaluation of Machine
Translation Quality Using Longest Common Subsequence
and Skip-Bigram Statistics” In Proceedings of the 42th
Annual Meeting of the Association for Computational
Linguistic (ACL 2004). pp. 605-612, 2004.

[14] Lin, C.Y. “Looking for a Few Good Metrics: Automatic
Summarization Evaluation — How Many Samples Are
Enough?” In Proceedings of NTCIR Workshop 4, Tokyo,
Japan, June 2-4, 2004.

OXN X200 0

0l A Z (Sanghoon Lee)

E-mail : shlee8020@gmail.com

=0 A

2 £ % (Seung-Jin Moon)

E-mail : sjmoon103@hotmail.com

2000 st AFE 2UEA)

20063 Sinist oetel AFE T 2D

20133 2o} FRvista vskel AFE Sk 290

2013 - A 2Ao} FrhskL thekl AFEt vhA

B30k : wlole} mho]id, AlRE ¢, ¥ Pl BAE Plold, e

19861 HlAL-FH(28htien AFE ST EH(EMh

1919 Z2 o FHUgw gl AR EJH 2D

19974 Z2 0 FHUgn gk AFE S QAP

1997 ~ &4 F9Ugty AFETH 2

TalEok : dlojgfuo]s, AAZE HolEjMo] s, THlY dHo|Euo] 2, UHTI= DB, AAITE AI2E, etc.

72

2014. 10



