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(Table 1) Visualization Elements for the Structural Characteristics of the Document

Symbol Description Definition
ka Keyword that appears in the Document d -
TF Frequency of the Keyword kg -
DF, Frequency of the Documents that include the Keyword £ in R
the Document Set s
Wid Weight of the Keyword k, Wia = (TFr)
Fy Features of the Document d F; = Set of (ks, Wia)
(Table 2) Visualization Elements of the Document Interactions
Symbol Description Definition
Sinfo Sender Information SInfo = (Idsender, timesender)
RiInfo Receiver Information Rinfo = (Id,eceivers TVPCreceivers tiMereceiver)

Dinteraction

Interaction Information between the
Documents

Dinteraction = (DIDoyigin, DIDgeiated, InteractionType)

(Table 3) Content-based Visualization Elements

Symbol Description Definition
NETag, Named EntltyDZg%rsn;E;dt dappear in the NETags = Set of (Entityuame, Entityposision, ATage)
ATag. Attribute Tags of the Entity e ATag. = Set of (Attrume, Attrvaie)
ETag, Event Tal(]g)soég?rt]eirt)p;ar in the ETags = Set of (Eventuame, Eventyosition)
STagy Sensibility Fl[;aogcsurtr}ll;:t acrilpear in the STags = Set of (Sensibilityype, Sensibilityscore, Sensibilityfeaure)
TagInfos Combined Tag Information of Taglnfo, = combine(NETags, ETags, STag,)
DSimara Similarity between the Document d/ DSimar s = sim(Tagar, Tagaz)

and d2

TopicRelation;;

Topic Relation Information between
Keyword i and j

TopicRelation;; = (i, j, Relationyp., Relation.)
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(Table 4) Visualization Elements of the Integrated Model

Symbol Description Definition
Mgt | e e T~ g, = Tt Tesifo
. . ARInfo,, =
AR | Doeimen Ao and > oSt T
Propagation, | Propagated %eg yvlvr(l)t;(zlrn]:ation of the Propagatio*nszClSlitlegtf d(Dﬁg:n:ﬁgztIKné?g(c)trzgnkj Taglnfo,)
1o Al 7HA #HA e wdE HEEE H2E Ulg AR ADS EFo=z A5 AL
S =238t o] <Figure 1> 22 T HE HI S, 92E 34 AE HAEs
a2 33l 5 ok =3 o <Table 1, el AHEEE Email Map, 18] Ed= A
2, 3, &> olH3 A7e] AHI sEH HH B oAgS 93 BEY @3 Fo] Aok B AF
NAM FrAHoz T 4 e A4S 84 oAE thdst HAE HolE A3l 7HES]
o thal] Argict. 7154 HEE AEstal, E2E oy AlZ
e 9% 25 a7 BEUT
B e i 2 dAFolAeE e 82E doly Azt
o g 7We BA @y BEsha, 27ke) 7ol
sl dlole B R QFARMS AEsiith
NZvet 7o 54 A g2E g4 2
Z g, H2E Y& AH HY, 92E B/
AR A, 283 g2E EdE FR A9z
ok dHolH a7AS daEot Bed
AR, 2} A3t 7o) A4skE 98 2
g dlojEol] e} <Table 5>l 117}A]
NZret 7Sl tig Holy 27ARRS A
(Figure 1) Integrated Model of the Text Data SEc =8
H2E 72 9 JA& [AGs] 9% F8
32 S22 HOE A5st =78 23 NS A eRE hEg AR Azt W7
2TAE AR A7} Ao EA An Anse B
H2E do]E AZskE dlolE Alzbs 4 o] dolof ul#ste] H2EQ] Hrrt grolx]
7o 3 BofR, FE H2ES A Fx Y 55 R¥aY BAE AH oA ¥ax A9
& WE, B4, EdE 58 AzHow Td 7HEA ARE FAAHoE gotd £ JrE
sto] Hl2E7F Yxstal Qe RS 2o 4 FAS WHo|H(Kim and Park, 2013). °]& &
A getete Ae HAHo= 3tk txdow ol Aol7y AFE JhE/do] Holxiths AT
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(Table 5) Data Requirements and Usages of the Visualization Technigque

Category V.:.Seﬁ]lﬁzzzn Required Data What to Know
Readability .

Format & Information - Sentences of the Document - Readability Info. of the Documnet

Structure

Information

Change Information

- Sentences of the 2 Documents
- List of Change Info.(pos & string)

- Change Info. between the Same
Documents

Content
Information

Tag Cloud

- Keywords(word & freq.) of the
Document

- Important Keywords of the
Document

Document Bubble

- List of the Document Info.

- Relative Document Size

Document
- List of the Keyword Relation of
the Document(2 words & weight)

Chart (title, type & size)
- List of the Sentence Info.
(sentence & words) - Keywords Information of the
TextArc - Keywords(word & freq.) of the Document

- Keyword Relation Information

Chord Diagram with
Split Links
(Keyword Info.)

- List of the Document Info.
(title, type & keywords)
* keywords = (word & freq.) List

- Important Keywords of the
Document

- Common Keywords Information

- Relative Keyword Importance

Tree Map
(Document Info.)

- List of the Document Info.
(title, cited count & type)
- Document Type Hierarchy Info.

- Important Document
- Hierarchy of the Document
- Relative Document

Email Map

- List of the Communication
Document Relation
(from, to, cc & bee)

- Close People Relation Info.
- Inferred Important People

Relation
Information - List of the Author Info. B .
Author Relation (name & weight) ] ICf:]os;:ﬁ::to;;}:ORlzlatlon Info.
Network - List of the Author Relation I fp 4P lp Relati
(2 authors & weight) - ‘nlerred Feople Kelation
Keyword Trend - Periodical Freq. Info. List of . i(efywo;dTl?opulat{i 3,1 TIr<end 4
Trend Timeline the Keyword(period, word & freq.) . renlaetre? Issilr:e ot the Beyword-
Information — ted & Inf
opic Rank - Related Keywords Info.
Round Tree (word, related words) - Important Related Keyword
Ag vigor TAR A Jgolth o HzE g ARE ey AT A7
=0 W7 AR AAse= F £A4E Hlaste] sk7] 913 7I¥ells v’k WRlo]l ARt
LT BHY Aok L A, =e WRd I FAME B2 ke tEE] 2419
Dol AT FEs M O A¥oE 4 719t Ane Azs sMelt. TAe
FHsk= oty F &A1 AbelollA WHAE WeS 24 =38 719EEe 1 T8
o] MEe ARAoR Pt 5 9w, B o we} 272 Th2A sl EATTHHalvey
A7F ARBEAE W F B9 vme] §83F  and Keane, 2007). o] & W EA9 F2
TH(Posavec and Mclnerny, 2009). e AR 7 A FREE 3wl It
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(Saltlux, 2014).

3.3. Tex Vizu (Framework of the Text Data
Visualization)

2 dolAe= A E=H H2E HolH Al

Text Data Loader

(Figure 2) Framework of the Text Data
Visualization

kgl mda A4 &0 F5H QTS
HEe 2 "9 2E oy AZEE 93z
H3Q] TexVizug AAIZCE <Figure 2> &
d8 A o] TexVime FHE HXZE 4
ol E EA43l AlAEE 93 3FH w44
tlole] 2ol 7|Rkgk A% 9 #AgFEE A
st, H2Ed] i3t SdH =3 - 4 - A
AAE AFTFoEZN Tk AlZst =
AE 7hsd e AlFste ZEdd=
ot
ZHYHaE A 44 "2=E wHolH
2 9(Analytical Text Data Model, ATDM), &~
E dlo]H ZAA7|(Text Data Loader, TDL), &
A2 "b2E Holy A% 4A(Analytical Text
Data Storage, ATDS), #2414 H2XE t|o]E
A1 7](Analytical Text Data Controller, ATDC),
424 "H2E HolE AZsl =7 (Analytical
Text Data Visualizer, ATDV)S} 22 57}4] +
AeAs Zheth

ATDME 3.180A Aolgt H2E dHo|F 9]
NZE A4S Fx31% HlolH REEA &
A2 H2E dlolB o] A%, B, &8 7t
Hrt
TDLL 39 E2E ©Ho]gE ATDSO| A
Ate 9Ee "@dste 7MY FAHRAEA

Agse  AA A2

TexVizu
MextDatal oader
- eads

(Figure 3) Text Data Loader (TDL)
Internal Process

| oS

O 2 ofy of

Text Data Loader

Parser

47



b
0
r
o
El
0x

S
Ofn

ITextDataLoaderS &4~3}¢]

5w ofof e,

B4 " ~E golEE 7% Yo gAAN A~

Holuh § Ao Aulz~ T o
FHE 4= gdsit gz

T3 =,

T g2E HolHE FdE ?

sl ZAjsfor gk oju] TDLL

Fol S = H-H

é,og—a W3

o] wgtdolE e} A We| &3 Y92E
olElE FEF3}] ATDSol X2 l: Fides
<Figure 3> ©]9} Z2 TDL Wi &2 +

=5 38 A=

(Table 6) TDL pseudo code
Procedure TDL
if getDocumentSetInfo(docSet.id) is null
call addDocumentSet(docSet.name, docSet.type,

end

call

end

docSet.id)

extract documents from docSet
for i=0 to documents.size do
extract metadata from documents(i)
standardize metadata
addDocument(docSet.id, documents(i).text,
metadata)

<Table 6>2] TDL 4% FZ(pseudo code)oll
A Rl 715350] ITextDataLoader (ITDL)=
TexVizudll Hlo|HE F71817] 95t E 7}A]
g H o] 27t AHEHTh TDLE w415 7155t
7] Aol ‘getDocumentSetinfo’ S T Z3}e] A
7125 s B4 st AR} TexVizuol
7150] Hod=A st 7]§5]°1 UA %
O ‘addDocumentSet’ {UE}H 0] ~E TE3}A
F7RIGE 11§ Skl E£4 7-3’ Ztol th st
of wEHHolHE
st zolo® AAsta o5 7|F3r] Sl%
AEHo]~Z ‘addDocument’S &Z3%It}. ITDL
< HolH F7HE A3 &% ol9dx #YE
A% AEF o] 27} 23E o] Q1A <Table 7>0l
A3t

FE3FL xml, json & EF

<Figure 4>9] ATDSE TDLo| HAE g2
E dole|ES ATDMo| uwe} B Fxs}ste]
A3t o, ATDSE u]zm Holge
2E ©lo|E2RE Azts & EREE

R

R

mlru

(Table 7) ITDL Interface

Return Type Interface Name Parameter Description
String docSet.name
void addDocumentSet String docSet.type - Add the Document Set
String docSet.id
DocumentSet getDocumentSetInfo String docSet.id - Get the Document Set Metadata
void deleteDocumentSet String docSet.id - Delete the Document Set
String docSet.id
void addDocument String text - Add the Document
String metadata
String docSet.id
void setDocument String doc.id - (Re)Set the Text Data
String text
String docSet.id
void setMetadata String doc.id - (Re)Set the Metadata
String metadata
void deleteDocument String docSet.id - Delete the Document

String doc.id

48



BAE C|0|E| AIZEIE 95t MVC Z3|29|3

TexVizu

Analytical Text Data Storage

Text Data
Loader —(0— Data
MextDataloader Listener

Metadata

Analyzer

Raw Data
Analyzer

«_ Analytical Text Data

Model

«, Analytical Text Data

Controller

TexViz
Ardlyicel Tect Analytical Text Data Controller - L
Data Model
Analytical Text
' Ty oD |, oo | o | {(J— Data Visualizer
) Buloer Secher | Analyzer | Covbinr ||| IWDProvider
AnalytcalText
Data Storage
—————

(Figure 4) Analytical Text Data Storage
(ATDS) Internal Process

(Table 8) ATDS pseudo code

Procedure ATDS
if data.type is Metadata

end

end
if data.type is Text

end

end

extract metadata from data
for i=0 to metadata.size

element, analysis.type)
store analyzed data into DB.analysis_table

while analysis_list is scanned

store data into DB.text table

store result metadata into DB.meta_table

add analyzed data into result metadata

analyzed data = analyze text(data.data, data.

analyzed data = analyze metadata(metadata(i))

(Figure 5) Analytical Text Data
Controller (ATDC) Internal Process

ATDVE=  ATDC7F Algshes IE#H 0|28
IATDProviderE &3l 4% HlXE HoEE &
Fite 7P AlZkel =Fo|t). IATDProvider
7} AlFshe WIZEE <Table 105014 AW
gk MAREE ATDSY ARZH HRE
Hes] Z3Jske %3] W& E=(getDocumentSet,
searchDocuments 5)¢} & A] B4 433}
= 4 W2 (getTopics, searchPeople )2 T-&
Ht} IATDProvider= ©]# 3 WRZEE ©]§3t
TexVisu®} ATDVS] HHAS FAgTh

(Table 9) ATDC pseudo code

<Figure 5>2] ATDCE ATDSel| W&
H E&AAE AFITh HA =
O~

E toJEE &&317] flaise Al
o] 4gre Bl AE HolEHE HAEA

wag

Procedure ATDC
Build query
Load data from DB using query
while analysis list is scanned
analyzed data = analyze data(data, analysis.type)
refine analyzed data
add analyzed data to data_list
end
result data = combined data list(data list, analysis.type)
return result data
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<Table 10> IATDProvider Interface

Return Type

Interface Name

Parameter

Description

DocumentSet getDocumentSet Stirng docSet.id - Get the Document Set Metadata
Stirng  docSet.id
String query - Search Documents from Query
DocSearchResult searchDocuments int pageSize = 0 - (optional) Set the Page Size & No.
int pageNo = 0
int countDocuments Smng docSet.id - Get the total Document Count
String query
. String doc.id - Get the ‘key’ Metadata
String getDocumentMetadata String key = null (if key is null, get entire Metadata)
String docSet.id
. String query - Get the Query-related Topics
KeywordSearchResult getTopics int pageSize = 0 - (optional) Set the Page Size & No.
int pageNo = 0
String query
PersonSearchResult searchPeople int pageSize = 0 . Sear.ch People from Query
. _ - (optional) Set the Page Size & No.
int pageNo = 0
4. MYl Zglstel Yol T Mulzoln. ER
PolME 44 B4 B, 4B 7= 24
AdATANAE ofn] Apdsle] Aulz® A Teli EdE BHS SFRsn A7 82 B

Al Azst Abdlel tisiA A AARE TexVizu®
Qe F o] %] IATDProviders T&7Fs4 A&
& AFFoEN HAANES FHIT A WA
A A= A4 HlHolHE o]&dte] AHX|Q
59 A& Eus BAg “EFXEF AE]
AR AZEE APt 7 HA AR
EAE 2Rl Y w2E e E4%
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vepd B4 A48 dEEe 1d
A dolHd 7158 ZAAE wE3 w7
7} countDocuments WAEQ] HATE T2
AAste] sEFgoEN 1 AF H]O]H% a4
T ATk &, A AL A3 ESH &
AE % i@ ARE T = HEToly ¥

S 3w
]
)

B3l Aol B Fo A% /Y=E An
A 719=7A 23SE  countDocuments 2]
AE 8L B AAEE A7 A @S
s 5 Utk

O HEE W0 e By AUCY BEET
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(Figure 7) Related Keyword Analysis :
TrueStory — Politician’

<Figure 7>¢] A% 7191 £42 &4 do]
el BT 7|9z fig €9 Af 719 =8
FTRE £OoE HoAFE Zolth 3 4
getTopics UE]F o]~ HAEE EHE 5E3}

of € 39 AR JY=E
EF2ED] Au|zo] A3
2 golojao g FHSH <Figure 8>3 Z

6y i
Wy
o &
o

$252 A4

reputation viewer ; ATDV emotion rate viewer ; ATDV frend viewer : ATDV ‘ keyword reputation viewer : ATDV topic_viewer ; ATDV : IATDProvider
: : »
| 1: countDocuments() | |
e RhEEEE o e o o e o o oo R RREEEEEEE 1
| 2% returning_like'_document_count | |
3 countDocuments() ;
OO e O ;
! turning_'disiike’_document_count | |
5: cnunmﬂmﬁl’ventso _3
i 6 : returning_total dqcument count 3
7 3 sum_of_emotional_documents_court |
e :
| ' 8 '[nMonﬂ'v] : countDocuments() o
-
g remrnmg like'_document_count 3
10 K[I'IMDFIH‘\] countDocuments() _‘3
bt
il: ramrnlng_dlshke document_count
12 *[nMonth] : gEﬁTup\csO gl
h Lt
H 13 : returning bup\c list |
14 *[nMonth*nKeywords] : nnumDncumemsO _3
b
T T |
H 15 ; returning_like' dad.lmant count |
16 *[nMonth*nKeywords] : :ountDocumean ;

(Figure 8) Sequence Diagram :

S
' 17 : returning_'dislike" \:IUl:ument count

‘18 *[nMonth] : gefTopics: Ei

-
1 19 : returning_topic_list |

‘TrueStory—Politicain’
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issue viewer : ATDV related topic viewer : ATDV

trend viewer : ATDV|

topic viewer : ATDV : IATDProvider

1: saan:hDocuTéents 0

. o
| H 2 returning document list

3 *[nIssues] @ geﬂ)ocumentl\‘letadatao

o o o e
H H 4: returning kew\ord metadata

5 : getTopics()

E<, ,,,,,,,,,,,,,,,,,,,,,,,

(Figure 11) Sequence Diagram :
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<Table 11> ZZpe] Mu|2 AjZfslo] Qg
gk JIE ol 2~E A|Zg Holth @A AFH
252 she] EAAlel tiEiAl Au|2Tt A
FTE = FHol7] wEd WAE getDocumentSet
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6 returning_topic_list
7 countDodumemsO

H 8.reb.|rn|ng_do¢ument_count H

9 : getTopics()

______________________

E 10 : returning_topic_list :

: 11 *[nTopic] : getTopics i :

12‘1 returning_topic_list_of bomlc

‘02D2  Service

A AgEE AMulas AgE JdEFHo)=E F

8 =% AZE} bt ol Ak o
U7} BiE dolE ANZRE AT TR

Fejo] blolHE ATe

g R

5. 48

B AFNE H2E HlolE e AZkad A
ANEH, FARSH 2 AN Husy)

(Table 11) Visualization Interface Check List of the Case Studies

TrueStory - Politician 0O2D2
Visualization
Interface Integrgted Sensibility Monthly Rela?ed Monthly Today | Relate | Trend | Topic
Feeling Feeling Feeling Related )
Rate Issue | d Topic | Chart | Rank
Score Trend Score Keyword
getDocumentSet
searchDocuments (0]
countDocuments (6] O O O (6]
getDocumentMetadata (6]
getTopics (0] (6] (6] (0]
searchPeople
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Abstract

A MVC Framework for Visualizing Text Data

Kwang Sun Choi* - Kyo Sung Jeong* - Soo Dong Kim**

As the importance of big data and related technologies continues to grow in the industry, it has
become highlighted to visualize results of processing and analyzing big data. Visualization of data delivers
people effectiveness and clarity for understanding the result of analyzing. By the way, visualization has
a role as the GUI (Graphical User Interface) that supports communications between people and analysis
systems. Usually to make development and maintenance easier, these GUI parts should be loosely coupled
from the parts of processing and analyzing data. And also to implement a loosely coupled architecture, it
is necessary to adopt design patterns such as MVC (Model-View-Controller) which is designed for
minimizing coupling between Ul part and data processing part. On the other hand, big data can be classified
as structured data and unstructured data. The visualization of structured data is relatively easy to
unstructured data. For all that, as it has been spread out that the people utilize and analyze unstructured
data, they usually develop the visualization system only for each project to overcome the limitation
traditional visualization system for structured data. Furthermore, for text data which covers a huge part of
unstructured data, visualization of data is more difficult. It results from the complexity of technology for
analyzing text data as like linguistic analysis, text mining, social network analysis, and so on. And also
those technologies are not standardized. This situation makes it more difficult to reuse the visualization
system of a project to other projects. We assume that the reason is lack of commonality design of
visualization system considering to expanse it to other system. In our research, we suggest a common
information model for visualizing text data and propose a comprehensive and reusable framework, TexVizu,
for visualizing text data. At first, we survey representative researches in text visualization era. And also
we identify common elements for text visualization and common patterns among various cases of its. And
then we review and analyze elements and patterns with three different viewpoints as structural viewpoint,
interactive viewpoint, and semantic viewpoint. And then we design an integrated model of text data which

represent elements for visualization. The structural viewpoint is for identifying structural element from

* Strategic Business Center, Saltlux
** Corresponding Author: Soo Dong Kim
Department of Computer Science, Soongsil University
Soongsil University 369 Sando-Ro, Dongjak-Gu, Seoul, Korea
Tel: +82-2-824-0909, Fax: +82-02-815-0518, E-mail: sdkim777@gmail.com
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various text documents as like title, author, body, and so on. The interactive viewpoint is for identifying
the types of relations and interactions between text documents as like post, comment, reply and so on. The
semantic viewpoint is for identifying semantic elements which extracted from analyzing text data
linguistically and are represented as tags for classifying types of entity as like people, place or location,
time, event and so on. After then we extract and choose common requirements for visualizing text data.
The requirements are categorized as four types which are structure information, content information, relation
information, trend information. Each type of requirements comprised with required visualization techniques,
data and goal (what to know). These requirements are common and key requirement for design a framework
which keep that a visualization system are loosely coupled from data processing or analyzing system.
Finally we designed a common text visualization framework, TexVizu which is reusable and expansible
for various visualization projects by collaborating with various Text Data Loader and Analytical Text Data
Visualizer via common interfaces as like ITextDatal.oader and IATDProvider. And also TexVisu is
comprised with Analytical Text Data Model, Analytical Text Data Storage and Analytical Text Data
Controller. In this framework, external components are the specifications of required interfaces for
collaborating with this framework. As an experiment, we also adopt this framework into two text

visualization systems as like a social opinion mining system and an online news analysis system.

Key Words : Text Data, Visualization, MVC Framework

Received: March 27, 2014  Revised: April 28, 2014  Accepted: May 12, 2014

Bibliographic info: J Intell Inform Syst 2014 June: 20(2): 39~58 57



58

-

M
& sAsw HAFES Y (FEESS AEAEEY 27

e-mail : kschoi@saltlux.com

2005 AN AZEY o] Z3 (AAh

2008 st HFEE (R

19954 ~ 2000 th--HHA2E 7]Ed T4 e

20001 ~ 20024 oo]HERY rEdT4 A%

20034 ~ 2005 FEHA 7leAdAT4A 2

2005 ~ AA  EESZ HEFAGER 2593

A4l Bof : An| A 2 E o} €2 (SOA), FHFY AJH] 2~(Mobile Service), A A&k S/W
T3 HEUE 7|4k 7)EH(CBD), AZE o] o}7]8]%](Software Architecture),
Hlo]E vlo]d(Data Mining), #2338t (Knowledge Engineering)

i
o

b b

A

L GEESS QHAGRR A1

e-mail : ksjeong@saltlux.com

2013 rFUista AR FESAIE S (A

20133 ~ A EES2 ATAFEE AR

A Fok : dlo]E] nlo]id(Data Mining), Hl°]EH]o] 2 (Database), *12]3-8HKnowledge
Engineering)

B 0X
P Rl

45
e-mail : sdkim777@gmail.com

198413 Northeast Missouri State University 24+t (&4h)

1988%3/1991'd The University of Towa 4+t (M AEIAD

1991'd~1993'd =54l A770Ee dda+<.

199413~1995 AN HA AZEY AT 4 APATY.

1995 9€~FA TS HFE T 1

ARk ¢ AH] 2 X7 o}7| =X (S0A), FEH+-E 3 H(Cloud Computing), EHMI A
H] 2x(Mobile Service), A A& W2}, AEZAE 7|9t 7|HH(CBD), AZES| o] o}7]E)
] (Software Architecture)

=
S



