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Phakpoompaisan, W. M.S. (Information Technology and Management), August 2015,
Graduate School, Bangkok University.

Visualization for Exploring Relationship in Academic Data. (114 pp.)

Advisor: Asst.Prof.Kingkarn Sookhanaphibarn, Ph.D.

ABSTRACT

This research is the research related to the research took various professors
since 2010 - 2014, by professors from the Bangkok University and professor of
various institutions to work research together. Some research has involved many
professors. This information visualization displays a dialog with users. Manage
information about the relationship of research and educational institutions. A clearer
and more easily understood. By bringing research information in the article
mentioned, be linked together. The researcher has embraced the research of various
professors in the Faculty of Science and Technology of the Bangkok University. So it
using data from the Institute of Bangkok University is the center. This program is a
model relationship of research. Make out to look Radial Graph View interactive with
the user. By take the program of this research to the trial participants were tested
this program. For testing the user is understand of the program. And test the
effectiveness of the program. The data of the participants were tested and
evaluated. This is for students and faculty, including 37 people. From the results,
there are some that should improve. The program will be implemented and applied

in the future, effectively increasing.

Keywords: Radial Graph View, Research of Professor, Relationship of Research,

Information Visualization
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Sofia (2009) lananfslassn1sinaiae (http://www.wikipedia.org) lalAulavu
1 < < P 1Y ~ Y a a [} a 1 < fa a o

9619590157 unatelunildhuuvasdeyandléisonvennigandiniieguuiule i
TiAmAeduunasnnusifigualaennzegeds dwsunsldauing q dsznousiely
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wanany lnewvsdulassadddiudusing q Sanausuaznsuaninafidenuvueuas
haula, 191119959, Anuduiusiazas etk IuN1sUsTINaRalne sl Tnedldnvuy
TAsaasakazanuvany wazidunuuiaiiliie leeldidemvesindiie I@&Juﬁmuwmwm
T duuszlosiuwagldnudelugiuuudumesimauuivdnsutinivinisuyvemans uaz
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Philosophers connected with Berkeley via in-links.

Fiu: Sofia, J. A. (2009). Interactive visualization and exploration of information on
philosophers (and artists, scholars, & scientists) in an e-learning portal for digital
humanities. Retrieved from http://dlib.ischool.drexel.edu:8080/sofia/pub/
IVICA2009 Paper.pdf.
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Academic/biographical facts on Anaximander.

Fiu: Sofia, J. A. (2009). Interactive visualization and exploration of information on
philosophers (and artists, scholars, & scientists) in an e-learning portal for digital
humanities. Retrieved from http://dlib.ischool.drexel.edu:8080/sofia/pub/
IVICA2009 Paper.pdf.
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Philosophers connected with Cicero via out-links.

Fi: Sofia, J. A. (2009). Interactive visualization and exploration of information on
philosophers (and artists, scholars, & scientists) in an e-learning portal for digital
humanities. Retrieved from http://dlib.ischool.drexel.edu:8080/sofia/pub/
IVICA2009_Paper.pdf.
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AN5799 1: faeg1es1eazidenmudanniiu textalyser.net

2 word phrases frequency

Expression Expression count Frequency Prominence
of the 24 1% 51.7
time management 23 0.9% 41.5
on facebook 18 0.7% 45.7
academic achievement 1g 0.7% 55
of facebook 17 0.7% 48.5
the students 1a 0.6% 52.5
use of 11 0.4% 38.2
spent on 11 0.4% 45.3
the use 10 0.4% 40.5
facebook for 10 0.4% 40.8
academic performance 10 0.4% 53.5

AT 7: 881901517 Keyword wnliussuiisu

ABSTRACT

The objective of this study was to determine if the time spent on Facebook and the
had any impact on the academic achievement of the students. This exploratory rg
data from 251 undergraduate students at a private university in Bangkok, Thailan
Regression Analysis to the conclusion that students used Facebook on an average
purposes of communication and collaboration; that the number of hours spent
academic achievement: that using Facebook for communication impaired aecd
Facebook for collaboration did not impair academic achievement. The study has
key predictor in the determination of the students’ academie achievement.

KEYWORDS

Facebook, academic achievement. time management

1. INTRODUCTION

Social networks are

111 M 1

defined as a body of applications that augment group 1

14
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M13797 2: fegensiUIeuLisudeyalunisng

2 weord phrases frequency :

Expression Expression count Frequency Prominence
of the 24 @ 1% 51.7
time management 23 0.9% 41.5
on facebook 18 0.7% 45.7
academic achievement 18 0.7% 55
of facebook 17 0.7% 48.5
the students 16 0.6% 52.5
usze of 11 0.4% 38.2
spent on 11 0.4% 45.3
the use 10 0.4% 40.5
facebook for 10 0.4% 40.6
academic performance 10 0.4% 53.5

lneg3dlsin Keyword vinnnsiasizsiwazasuuainyiinisdafiusuiusede

Y

YoyAaININegluunANutiu kagnsalurainsMinuddesuiuunnnitaesauauly %

Tuanfufeaiuniedsanfunyineidesiuiu Aagihuvinisdaiudeyamiiouiu

AN 8: FBE19INISHABNTBEISINYINIUITeRN9@nTUY

Y

Financial Institution Failure Prediction Using Adaptive
Neuro-Fuzzy Inference Systems:
Evidence from the East Asian Economic Crisis

Worawat Choensawat* and |Piruna Polsiri** <=

*School of Science and Technology, Bangkok University
Rama 4 Road, Klong-Toey, Bangkok 10110, Thailand
E-mail: worawat.c@bu.ac.th
**Faculty of Business Administration.IDllurakij Pundit University}Q:
110/1-4 Prachachuen Road. Laksi. Bangkok 10210, Thailand
E-mail: piruna poi@dpu.ac.th
[Received September 10, 2012: accepted November 23, 2012]




16

3.2.3 An¥IN19911914Y848 information visualization wuu PREFUSE

i Se/ldvinnnsfinw ety Information Visualization wuu PREFUSE iijesannil
nangguluy 19U Stack Graph, Congress, Data Mountain, Zip Decode, Tree Map, Radial
Graph, Aggregate, Fisheye Graph tusu wazdafigunuusnednunune Wiz
Usggndldemusmduunanuanudde Sehanudilatusuuuuiiieadeuarlfdengiuuy
Radial Graph View titeagtihunldiusiuiuianeudiiusvostoyaluunaiuaids
1n8 Radial Graph View agdmiuteyaagluguvaing xml uazldnw Java Weulusunsy

Uszgndnvundunesiva lnaldlanves Prefuse Visualization lagivua JFrame Ausn

A9 9: f8g14 Radial Graph View hansanuduiusvestayadnuiumin
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Mz e

U_|:--"|||[-|,l'_:| I.-:I-'n’ |§$
A q AL Dcpees:
ﬁw

Hetdegger Lrmich anwth 2 [Foucesd]

fu: Sofia, J. A. (2009). Interactive visualization and exploration of information on
philosophers (and artists, scholars, & scientists) in an e-learning portal for digital
humanities. Retrieved from http://dlib.ischool.drexel.edu:8080/sofia/pub/
IVICA2009_Paper.pdf.
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4.2 maiudayanisldaulusunsuuasuuuyssifivmg
NM3dlRIImmMeaes 37 au Tdnulsunsuass nelldntnAnwiuare1a1sdin
Sumaandldiulusunsy Tnefuuunageutazamsedunan Wensrwaeuanuloway
szezanslidunsiumdeya tnefidelauugd slduas i siumaaedldanu
TUsunsuRswMLUUNAg ULATINMSTUNET Seluunadeunlsoanifiu2 dw fie 9o 1-9
Wunuuneaausuunssny Junattearlidinu2 ud dwde 10-12 WuluunagouwuuLi
i Juandearliiu 3 uiil lneuuvuneaeunundu 3 9a aduderiu
Tudruvasiuulsediuanufisnelawuseanidu 2 @ A

1) wuvgeuauaEnelasunsThUldm il sy sEUU (Function Test)

2) WUUEDUNUAMNIIND LA UALIERBNSLTUTEUU (Usability Test)

4.3 113ATILATIYAIINUUUNATOULATULUUUTTLITUNE
Wdayaangid1smumaaaun 37 v 1vhn1suanuastng wiwuadnsizveanidu
3 du A

[

4.3.1 59988 88ATRIIINTININATLE LA @aun 818 Giail

M50 3: UARITRLANAYDINLINTINNAGOY

Frequency | Percent Valid Cumulative
Percent Percent
PY 22 59.5 59.5 59.5
TN 15 40.5 40.5 100.0
Total 37 100.0 100.0




A5 4: UARITOLARNTUANNYBELUNTINAGDY

Frequency Percent Valid Cumulative
Percent Percent
Yan/dnAnw) 30 81.1 81.1 81.1
ABINANTEAS AT 7 18.9 18.9 100.0
Total 37 100.0 100.0
M397 5: uansdeyanIvesitnTumaaey
Frequency | Percent Valid Cumulative
Percent Percent

20-30 U 31 83.8 83.8 83.8

31-40 ¥ il 10.8 10.8 94.6

41-50 ¥ 2 5.4 5.4 100.0

Total 37 100.0 100.0
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AN Iaaeulusinsy Radial Graph View $ifail

M50 7: asuduiudenvimudmualunaidniavesten 1

Cases
Valid Missing Total
N Percent N Percent N Percent
Junadedi 1 (i) 37 100.0% 0 0.0% 37 100.0%
* 47l 1

M5 8: wanuINslEIaguiuIIutegninveten 1

ol 1 Total
an W

.04 1 0 1
.05 1 0 1
.10 0 1 1
12 2 1 3
19 1 0 1

L 25 1 2 3

ULIAVRN 1

(i) .28 1 0 1
29 1 0 1
.30 1 0 1
32 1 0 1
33 1 0 1
.36 2 0 2
.38 0 1 1

CRERSN))



M5 8 (si9): wanuasnsldanieuiududegniinveaded 1

25

foi 1 Total
an We
.45 1 0 1
.46 1 0 1
A7 0 1 1
.50 2 1 3
.58 1 0 1
1.02 1 2 3
Junanded 1 1.03 1 0 1
(u91) 1.05 1 0 1
1.08 1 0 1
1.20 1 0 1
1.23 1 0 1
1.27 2 0 2
1.28 0 1 1
2 WA(MuALIa") 1 1 2
Total 26 11 37
M397 9: agUdnnudeiivhauimuslunardrinvesded 2
Cases
Valid Missing Total
N Percent N Percent N Percent
5‘UL’J@7%@‘1'71| 2 (Wi) 37 100.0% 0 0.0% 37 100.0%
* dofi 2




M1519 10: wankAINsidnanfiguiviuudegniiavesten 2

Total

JUNA1TBN 2

(W9)

Total

.20
33
.35
.39
.40
41
42
46
.49
.50
51
.52
.53

1.00
1.03
1.06
1.10
1.13
1.25
1.26
1.35
1.39
1.44
1.46

31

SO O O O O o N o

—_

oS O

37
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M50 11: agudnnudenvimuimunlunaidninvesden 3

27

Cases
Valid Missing Total
N Percent N Percent N Percent
Junaded 3 (W) 37 100.0% 0 0.0% 37 100.0%
* goil 3
M9 12: wanuasnslnanfisududuutognfinvesie 3
foil 3 Total
an He

24 0 1 1

.29 1 0 1

.30 1 2 3

31 0 1 1

.35 2 0 2
L 39 0 1 1
Junanten 3
(i) .40 1 0 1

42 1 0 1

44 0 1 1

47 1 0 1

.49 1 0 1

51 0 1 1

.59 1 0 1

1.00 1 0 1

1.02 1 0 1

1.03 1 0 1

CRERSN))



M1597 12 (99): wanuanstdaniisuiuiuudegniinvesten 3

28

o 3 Total
an We
1.05 2 0 2
1.08 2 0 2
1.13 2 0 2
1.14 1 0 1
1.20 1 0 1
1.22 2 0 2
Junanded 3 1.25 1 0 1
(u91) 1.29 0 1 1
1.32 1 0 1
1.42 0 1 1
1.46 0 1 1
1.47 1 0 1
1.50 0 1 1
1.53 1 0 1
Total 26 11 37
3197 13: agunuteivihmuimuslunaidiievesded 4
Cases
Valid Missing Total
N Percent N Percent N Percent
{]JUL’JaW‘{ll@‘ﬁ 4 (Ui) 37 100.0% 0 0.0% 37 100.0%
* il 4




M50 14: uanuasmsldianiguivinutegniinvesten 4

Total

JUNATN 4

(W9)

36
37
39
40
43
44
45
48
50
51
52
53
56
57
58

1.05
1.08
1.10
1.11
1.12
1.17

_ NN

W W O

SO O O O o o o

—_

SO O O O O O O o o o o o o

1
2

CRERSN))
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M50 14 (fe): wanuassldiiaieuiudutegniavesten 4

30

ofl 4 Total
an We
1.18 1 0 1
1.24 2 0 2
Junarded 4 1.25 1 0 1
(w9) 1.29 1 0 1
1.30 3 0 3
1.42 1 0 1
Total 36 1 37
391 15: agdnnudeiihmusimuslunadiavesded 5
Cases
Valid Missing Total
N Percent N Percent N Percent
fi’]’unm‘*ﬁaﬁ 5 (U9) 37 100.0% 0 0.0% 37 100.0%
* il 5




M1597 16 LaNwINsidnanisuiudutegninuesdedn 5

Total

JUIAUBT 5

(W9)

.25
.26
.30
33
.35
.38
.43
.52
.53
.54
.58
.59

1.00
1.02
1.03
1.04
1.06
1.08
1.10
1.13
1.15
1.19

SO O O o o o

—_

SO O O O O O o o o o o

1
1

CRERSN))
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M15297 16 (si9): wanuassidhaniteuiudnuudegniinvetedn 5

32

o Total
an He
1.21 1 0 1
1.26 1 0 1
1.27 1 0 1
1.35 1 0 1
L 1.40 1 0 1
JULIAUDN 5
(i) 1.44 1 0 1
1.45 1 0 1
1.49 1 0 1
1.50 1 0 1
1.52 1 1 2
2 UA(BNALIA) 1 0 1
Total 33 4 37
M3l 17: agudwudeiihmuivuslunasiiavested 6
Cases
Valid Missing Total
N Percent Percent N Percent
%nmﬁﬁaﬁ 6 (U9) 37 100.0% 0.0% 37 100.0%
* Jofi 6




M13797 18: wanwasnsldnaniieuiududegn-iinvetedn 6

Total

JUIAUBT 6

(W9)

.25
.30
32
.38
.40
43
44
.45
46
.49
.50
.52
.54
.56
57
.58

1.00
1.02
1.05
1.09
1.10
1.11

= o O

S O

= O O O O

o O o O

1
1

CRERSN))
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M13797 18 (si9): wanuansidaniisuiuiuudegniinvesten 6

34

foil 6 Total
an He
1.15 1 0 1
1.16 1 0 1
L 1.19 1 0 1
Juianten 6
. 1.20 1 0 1
(w)
1.21 1 0 1
1.39 1 0 1
2 n(muaIa) 2 0 2
Total 30 7 37
391 19: agudwudeiihmuivuslunasiiavested 7
Cases
Valid Missing Total
N Percent N Percent N Percent
Junarded (u9) * 36 97.3% 1 2.7% 37 100.0%
fodi 7




M15799 20: wankINsiEIaisuiudutegniavestien 7

Total

JUNA1TN 7

(W9)

.30
32
33
.36
37
.40
42
.43
.45
.46
47
.50
51
.56
57
.58

1.00
1.02
1.05
1.11
1.13
1.15

oSO O o O O

-, O O O = O O o o

—_

o O O

1
1

CRERSN))
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M15797 20 (sin): aguTuaudenyiheuimualunaiiavesdedn 7

36

fofl 7 Total
an He
1.22 0 1 1
1.25 1 0 1
L 135 0 1 1
JULIATeN 7
) 1.37 1 0 1
(W)
1.45 1 0 1
1.56 0 1 1
2 WA(vuALIa") 3 0 3
Total 28 8 36
M3 21: agudwudeiihmuivuslunasiiavested 8
Cases
Valid Missing Total
N Percent N Percent N Percent
%nmﬁﬁaﬁ 8 (Ui) 37 100.0% 0 0.0% 37 100.0%
* o7l 8




M13797 22: wanwasnsldnaniisuiudnudegn-iinvetedn 8

2D
ho]

Total

JUIAUBTN 8

(W9)

Total

34
.35
.38
.43
47
.48
.49
.50
51
.52
.54
.55

1.00
1.01
1.04
1.07
1.10
1.20
1.23
1.29
1.33
1.39
1.46

35

SO O O O o o o o o

[ & T =N

N O O O O O O O o o o o

LW N R, NN DN

37
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M5 23: aguInnudenvimuimualunaidninvesten 9

38

Cases
Valid Missing Total
N Percent N Percent N Percent
%’ULamsﬁaﬁ 9 (U9) 37 100.0% 0 0.0% 37 100.0%
* dofi 9

3971 24: agUuanuaensldnaniteuiuiunudogninvesded o

o7 9 Total
an He

.10 1 0 1
A1 1 0 1
21 1 0 1
22 1 1 2
.24 1 0 1
.34 1 0 1
.36 1 0 1
Junandedi 9 40 1 0 1
(w9) 46 2 0 2
.50 1 0 1
51 1 0 1
.53 3 0 3
.54 2 0 2
.55 2 0 2
57 1 0 1
1.00 0 2 2

CRERSN))



M13797 24 (9): wanuINstdanisuiuiuutegniinvesten 9

39

foit 9 Total
an He
1.02 1 0 1
1.04 0 1 1
1.05 1 0 1
1.15 1 0 1
o 1.20 1 0 1
ULIANBTN 9
. 1.21 2 0 2
(W)
1.23 2 0 2
1.30 1 0 1
1.39 1 0 1
1.50 1 0 1
1.52 1 1 2
Total 32 5 37
391 25: agudnudeiihmuivuslunaisiiavested 10
Cases
Valid Missing Total
N Percent N Percent N Percent
Junarded 10 34 91.9% 3 8.1% 37 100.0%
(i) * Fofi 10




M1397 26: WaNwINsidnanisuiudutegn-invesdedn 10

Total

JULIAUBN 10

(W9)

19
.30
41
.45
.50
57
.59

1.00
1.06
1.14
1.16
1.20
1.22
1.24
1.26
1.30
1.34
1.38
1.40
1.41
1.50
1.52
1.59

SO O O O O O O O O O O O O o o o o o o o o o o

1
1

CRERSN))
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M1397 26 (9): wANUIINTSITIABUiUTIWINTegN-HnvestaN 10

S0 10 Total
an He
2.12 1 0 1
L 217 1 0 1
JULIAUBN 10
d 2.30 1 0 1
(1)
2.39 1 0 1
3 WIN(UUALIAT) 2 0 2
Total 34 0 34

M1597 27: asudnnudeiinmunmvunlunaidiavesien 11

a1

Cases
Valid Missing Total
N Percent N Percent N Percent
Junanded 11 34 91.9% 3 8.1% 37 100.0%
(ui) * ol 11




M1599 28: wanuINslEIaiguiuIutegniavesten 11

Gﬁaﬁ 11 Total
an We
32 1 0 1
.40 1 0 1
52 1 0 1
59 1 0 1
1.00 0 1 1
1.03 1 0 1
1.08 1 0 1
1.09 0 1 1
1.16 1 0 1
1.19 1 0 1
1.20 1 0 1
Junanded 11 1.26 1 0 1
(W19) 1.28 1 0 1
1.30 1 0 1
1.32 1 0 1
1.38 1 0 1
1.41 1 0 1
1.45 1 0 1
1.46 1 0 1
151 1 0 1
1.52 1 0 1
1.53 1 0 1
1.58 1 0 1
1.59 1 0 1

CRERSN))
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M5 28 (fe): wanuNslEIaiuiuIutegniinvesten 11

43

fof 11 Total
an We
2.07 1 0 1
2.11 1 0 1
2.12 1 0 1
2.28 1 0 1
Junanded 11 2.30 1 0 1
(u91) 2.32 1 0 1
2.35 1 0 1
2.38 1 0 1
2.53 1 0 1
3 (MiuaLIan) 1 0 1
Total 32 2 34
3197 29: agUFrnuteivhnudmuslunasiavesded 12
Cases
Valid Missing Total
N Percent Percent N Percent
{]J‘Umm‘{ll@ﬁ 12 34 91.9% 8.1% 37 100.0%
(wd) * dofi 12




M1599 30: wankINslEIaisuiuIIutegniavesten 12

Total

JUATN 12

(W9)

21

31

.45

1.00
1.19
1.22
1.25
1.27
1.28
1.29
1.32
1.35
1.37
1.42
1.50
1.53
2.00
2.08
2.13
2.14

O O - O O O o

—_

SO O O O O O o o o o o o

1
1

(mN519551)

44
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M5 30 (se): wanuINsldIasuiudutegniavesten 12

ﬁﬁa‘ﬁ 12 Total
an N
2.18 1 0 1
2.23 1 0 1
L. 2.26 1 0 1
ULIANVDN 12
. 2.28 1 0 1
(W)
2.44 1 0 1
2.53 1 0 1
3 (BuALIaN) il 1 5
Total 32 2 34
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AN 31: MITNIVNANRAY

46

N Minimum [ Maximum Mean
Junadedi 1 (i) 37 04 2.00 6170
Junanded 2 (i) 37 20 1.46 7232
Furaded 3 (i) 37 24 1.53 8578
Furaded 4 (i) 37 36 1.42 7908
Furaded 5 (i) 37 25 2.00 9543
Funaded 6 (i) 37 25 2.00 7824
Junandedi 7 (i) 37 30 2.00 8741
Furaded 8 (und) 37 34 1.46 7565
Funandedi 9 (wi) 37 10 1.52 7578
Junandedi 10 (wi) 36 19 3.00 1.3858
Junandedi 11 (wi) 36 32 3,00 1.5214
Junandedi 12 (wi) 36 21 3,00 1.7936
Valid N (listwise) 36
G]’]i’]\‘i‘ﬁl 32: miwaqﬂwamimaa‘u
an e missing

Uszunnanany : : :

AZLUUY | LIALREY ATLLUUY LA8LREY ATLLUUY L8R8

gn-An 83.18% | 0:00:59 | 1652% | 0:01:01 | 0.30% | 0:02:00
CHGY 90.99% | 0:01:40 | 541% | 0:01:40 | 3.60% | 0:03:00




ar

M5 33: MInagUNalagduundnyrAInIY

an
anwazAIAY UsznnAay * -
AZLUY 12811248
Qn-ie 92.79% 0:00:57
iy
LFNAN 94.59% 0:01:11
On-ie 87.39% 0:01:02
Yrunany .
LAUAN 94.59% 0:02:07
On-in 69.37% 0:00:59
g1n
LANAN 83.78% 0:01:43

4.3.3 wuuvssiiumnuianalaleenuseanidu 2 dufe

1) WUUADUUANUNDLIAUNITYINNULPNURIATUIUY95EUU (Function test)

A191eagUANUNNIna lavaLuudauauAunaladumM s uldnuieidunu

YBITTUU A

dl ¥ ¥ £
19NN 34: ﬂ??ﬂgﬂﬁ]@ﬂﬁﬂ’?iﬂﬂ%’?%@ﬂva

Frequency | Percent| Valid |Cumulative

Percent Percent

ALz a/ANuiswelalussAuUu 1 8.3 8.3 8.3
nang

AMILLNZE/ANUNIelalusTAUNIA 5 41.7 41.7 50.0
AMILLNZE/ANUNIelaluszAUNIA 6 50.0 50.0 100.0
fan

Total 12 100.0 100.0




N80 35 ANNgNRRITRIHARNSTIlAI NN sUTEIRaNalulUTUN Y

48

Frequency | Percent | Valid [Cumulative
Percent Percent
ALz a/ANuswelalussAuUu 1 8.3 8.3 8.3
nang
AMULAINzaL/ANUNInelaluszAuNIn 5 41.7 41.7 50.0
AMUAINzaL/ANuNanelaluszAuNIn 6 50.0 50.0 100.0
fan
Total 12 100.0 100.0
M397 36: ANYNFBsRININadNSTUULUUAMNALTUSSE e Toya
Frequency | Percent | Valid [Cumulative
Percent Percent
AMULAINzaL/ANUNanelaluszAuNIn 6 50.0 50.0 50.0
AMULANzaL/AUNInelaluszAuNIn 6 50.0 50.0 100.0
fan
12 100.0 100.0

Total




A5197 37: ANNSISIUNTUTELIANATBITYUY

49

Frequency | Percent | Valid [Cumulative
Percent Percent
AMILLNZEL/AmUNIelaluszAUTley 1 8.3 8.3 8.3
fign
AMUAINzaL/ANuNanelaluszAuNIn 5 41.7 41.7 50.0
AMUAINzaL/ANUNanelaluszAuNIn 6 50.0 50.0 100.0
i
Total 12 100.0 100.0
an397l 38 A ndedioldvessuy
Frequency | Percent | Valid [Cumulative
Percent Percent
AMUALNTaL/ANUNIne o luszAU 2 16.7 16.7 16.7
Uunang
AMULANzaL/AUNInelaluszAuNIn 8 66.7 66.7 83.3
AMULANzaL/AUNInelaluszAuNIn 2 16.7 16.7 100.0
fign
Total 12 100.0 100.0




M1397 39: ANUATEUARNYBILUTUATUATNRUAUTEUUIU

50

Frequency | Percent| Valid [ Cumulative
Percent Percent
ALz a/ANuswelalussAuUu i 333 333 333
nang
AMILLNZE/ANUNIe A luszAUNIN 7 58.3 58.3 91.7
AMILLNZE/ANUNIelaluszAUNIN 1 8.3 8.3 100.0
e
Total 12 100.0 100.0
3) LuUdaunIuANianelasuANLdeRen1sIgeusEUU (Usability test)
M1319a5UANNNINE lavaswuUFaUMNANNR lIAUANERaN1 ST UY
il

dl ! U E 24
A5197 40: ANUERDNTTIFITUVBITEUU

Frequency | Percent| Valid [ Cumulative
Percent Percent

AMUALNTaL/ANUNIne Lo luszAU 1 8.3 8.3 8.3
oy
ALz a/AuiswelalusgAuUu 4 33.3 333 41.7
nang
AMULAINzaL/ANUNInelaluszAuNIn 6 50.0 50.0 91.7
AMULANzaL/ANUNanelaluszAuNIn 1 8.3 8.3 100.0
fan
Total 12 100.0 100.0




AN 41: anuunzaulunisiaenlsvrlanfionysUWIDNIN

51

Frequency | Percent| Valid | Cumulative
Percent Percent
AMUANzaL/AmuNanelalusz AUy 5 41.7 41.7 41.7
nang
AMULAINzaL/ANUNanelaluszAuNIn 6 50.0 50.0 91.7
AMULAINzaL/ANUNanelaluszAuNIn 1 8.3 8.3 100.0
fian
Total 12 100.0 100.0
a5 42; anangadlunisideniduunnvesdiidnysuurenim
Frequency | Percent| Valid | Cumulative
Percent Percent
ALz a/AuiewelalusgAuUu 6 50.0 50.0 50.0
nang
AMULANzaL/ANUNanelaluszAuNIn 5 41.7 41.7 91.7
AMULAINzaL/ANUNanelaluszAuNIn 1 8.3 8.3 100.0
fign
Total 12 100.0 100.0




M13797 43 anuzadlunislddvesingnusuazunin

52

Frequency | Percent| Valid | Cumulative
Percent Percent
ALz a/ANuiswelalussAuUu 4 33.3 33.3 333
nang
AMULAINzaL/ANUNanelaluszAuNIn 7 58.3 58.3 91.7
AMULAINzaL/ANUNanelaluszAuNIn 1 8.3 8.3 100.0
fan
Total 12 100.0 100.0
397 44: amvsnzadlunsidenldduazvuasnsnuslunsdumdeya
Frequency | Percent| Valid | Cumulative
Percent Percent
ALz aL/AmUNaelaluszaUles 1 8.3 8.3 8.3
ALz a/AuiewelalusgAuUu 4 333 333 41.7
nang
AMULAINzaL/ANUNanelaluszAuNIn 5 41.7 41.7 83.3
AMULAINzaL/ANUNInelaluszAuNIn 2 16.7 16.7 100.0
fan
Total 12 100.0 100.0




A15199 45: Ansrnnzanlunsidddnvallunisuansanuduiug

53

Frequency [ Percent | Valid [ Cumulative
Percent Percent
AMILULNEEL/AmUNenelaluszAUTles 1 8.3 8.3 8.3
ALz a/AuiswelalusgAuUu 4 333 333 41.7
nang
AMULAINzaL/ANUNanelaluszAuNIn i 333 333 75.0
AMULANzaL/AUNInelaluszAuNIn 3 25.0 25.0 100.0
fan
Total 12 100.0 100.0
31971 46: AnuvszanlunsdonumneamdNiusT il
Frequency | Percent| Valid | Cumulative
Percent Percent
ALz aL/AmUNaelaluszaUles 1 8.3 8.3 8.3
ALz a/ANuiswelalussAuUu 4 33.3 333 41.7
nang
AMULAINzaL/ANUNInelaluszAuNIn 2 16.7 16.7 58.3
AMULAINzaL/ANUNanelaluszAuNIn 5 41.7 41.7 100.0
fan
Total 12 100.0 100.0




M1397 47 anuwmsganlunsuduiusianauiugld

54

Frequency | Percent| Valid | Cumulative
Percent Percent
AMILULNEEL/AmUNenelaluszAUTles 1 8.3 8.3 8.3
ALz a/AuiswelalusgAuUu 3 25.0 25.0 333
nang
AMULAINzaL/ANUNanelaluszAuNIn 5 41.7 41.7 75.0
AMULANzaL/AUNInelaluszAuNIn 3 25.0 25.0 100.0
fan
Total 12 100.0 100.0
an5971 48: pnanzanlun s uivesdILuUTENeuULRIRN M
Frequency | Percent| Valid | Cumulative
Percent Percent
ALz a/AuiewelalusgAuUu 6 50.0 50.0 50.0
nang
AMULAINzaL/ANUNanelaluszAuNIn i 333 33.3 83.3
AMULAINzaL/ANUNInelaluszAuNIn 2 16.7 16.7 100.0
fan
Total 12 100.0 100.0
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9197 49: mswasUNaivteyauuuUseiduna

UM | Minimum | Maximum Mean
ANunalagunIsyinaulann
. 37 1 5 4.10
WIATUINUVDITEUY
ANMUNINDLIAIUAINUINEABANT
. 37 1 5 3.34
[SERVEATY

4.4 AMUNIWB1RIUN15IYsTUU
NNSNUTIVTITYaLUUAsUANUIZIUNaANTaNela 91nnTATIZiee
nueuUNIsTUlamuiteituuresssvuldunumela weludiurasiiuanudenanis

Tdaussuu AnndseglurinnuianelalussauUiunande 3.3¢ wansirdaddunldnule
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4.5 JauuziivzalauauLue wasAA-Ya NEsImMaaadliaulusunsy
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4.5.6 \Buauiti dedldszeznanszinamilfeazldaulsunsuldndes udnsdiinm
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v o

4.5.8 psuaninmnevedniedeyadidiidesslunslilusunsuuuniiee e
Tdruldsmsdmiuiielnl lidesUnationasn

4.5.9 Julusunsudia usilosann Entity luntheefiwansdiunn vilvmasidesnislal
avan wnlsvharuduesiulusunsumnndtl sasannsaldauldheni

4.5.10 9nmsfienneiesiideru wasdonutusuarsing duddldlla
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ayUna afiusena uazdalauauug

NANNTITBIT0T 1ATDIEATIEMTINTUNNANUENSIA AT aunsoagUna

o &
29NUIPNU

5.1 d5Una afusena
NMTIATRUUNAFEUIIL I IFudnnagldnulusunsuuasiin
wuunegeuneumaulagndeuar s dudnuiumin

I v A

nnsivdeyaruiianalavessyuu ssdiulaindadunsdnuvesssuudildanulaaney &

[

Alduueaulugissndaainianisldnuiasddydnyalvednualyla

5.2 forausuusioziluuszgndlusuian

5.2.1 Tunsdiiflusunaniifoyauiniu wavenaagiimadeusetuuminedesu
Fiutu enmagdesaindunesilagUlvaifisesiudoyaiiiintu i shredidendmiuas
AUNEINTERNEINY YTIRANIEININGSY

5.2.2 anvazdeviniinludinvesdydnuaioduiemeazidunvesdusaslnue

5.2.3 AITLNUT1UaLLDENEVDUEUTLYUADNULNUATIVINANTAUNN
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lAnalwa JAVA Tusunsu Prefuse ULUU Radial Graph View

package prefuse.demos;

import java.awt.*;
import java.awt.event.*;

import java.awt.BorderlLayout;
import java.awt.Color;

import java.awt.Dimension;

import java.awt.Font;

import java.awt.event.MouseEvent;
import java.util.Iterator;

import javax.swing.*;

import prefuse.data.*;
import prefuse.data.io.*;

import prefuse.render.*;

import prefuse.util.*;

import prefuse.action.assignment.*;

import prefuse.visual.*;

import prefuse.action.*;

import prefuse.activity.*;

import prefuse.action.layout.graph.*;

import prefuse.controls.*;

import prefuse.data.expression.Predicate;

import prefuse.data.expression.parser.ExpressionParser;
import prefuse.Constants;

import prefuse.Display;

import prefuse.Visualization;

import prefuse.action.ActionlList;

import prefuse.action.GroupAction;

import prefuse.action.ItemAction;

import prefuse.action.RepaintAction;

import prefuse.action.animate.ColorAnimator;

import prefuse.action.animate.PolarLocationAnimator;
import prefuse.action.animate.QualityControlAnimator;
import prefuse.action.animate.VisibilityAnimator;
import prefuse.action.assignment.ColorAction;

import prefuse.action.assignment.DataColorAction;
import prefuse.action.assignment.FontAction;

import prefuse.action.layout.CollapsedSubtreelLayout;
import prefuse.action.layout.graph.RadialTreelLayout;
import prefuse.activity.SlowInSlowOutPacer;

import prefuse.controls.ControlAdapter;

import prefuse.controls.DragControl;

import prefuse.controls.FocusControl;

import prefuse.controls.HoverActionControl;

import prefuse.controls.PanControl;

import prefuse.controls.ZoomControl;




import prefuse.controls.ZoomToFitControl;

import prefuse.data.Graph;

import prefuse.data.Node;

import prefuse.data.Table;

import prefuse.data.Tuple;

import prefuse.data.event.TupleSetListener;

import prefuse.data.io.GraphMLReader;

import prefuse.data.query.SearchQueryBinding;

import prefuse.data.search.PrefixSearchTupleSet;
import prefuse.data.search.SearchTupleSet;

import prefuse.data.tuple.DefaultTupleSet;

import prefuse.data.tuple.TupleSet;

import prefuse.demos.RadialGraphView.NodeColorAction;
import prefuse.demos.RadialGraphView.TextColorAction;
import prefuse.demos.RadialGraphView.TreeRootAction;
import prefuse.render.AbstractShapeRenderer;

import prefuse.render.DefaultRendererFactory;

import prefuse.render.EdgeRenderer;

import prefuse.render.LabelRenderer;

import prefuse.util.ColorlLib;

import prefuse.util.FontLib;

import prefuse.util.ui.JFastLabel;

import prefuse.util.ui.JSearchPanel;

import prefuse.util.ui.UILib;

import prefuse.visual.VisualItem;

import prefuse.visual.expression.InGroupPredicate;
import prefuse.visual.sort.TreeDepthItemSorter;

public class testG3 extends Display {

public static final String DATA _FILE = "/socialResearch.xml";
private static final String tree = "tree";

private static final String treeNodes = "tree.nodes";
private static final String treeEdges = "tree.edges";
private static final String linear = "linear";

private LabelRenderer m_nodeRenderer;
private EdgeRenderer m_edgeRenderer;

private String m_label = "label";

public testG3(Graph g, String label) {
super(new Visualization());
m_label = label;

// -- set up visualization --
m_vis.add(tree, g);
m_vis.setInteractive(treeEdges, null, false);

int[] palette = new int[]{ColorLib.rgb(127,201,127),
ColorLib.rgb(190,174,212),
ColorLib.rgb(253,192,134),ColorLib.rgb(255,255,153)};///



// -- set up renderers --
m_nodeRenderer = new LabelRenderer(m label);

m_nodeRenderer.setRenderType(AbstractShapeRenderer .RENDER _TYPE FILL);
m_nodeRenderer.setHorizontalAlignment(Constants.CENTER);
m_nodeRenderer.setRoundedCorner(8,8);
m_edgeRenderer = new EdgeRenderer();

DefaultRendererFactory rf = new
DefaultRendererFactory(m_nodeRenderer);

rf.add(new InGroupPredicate(treeEdges), m_edgeRenderer);

m_vis.setRendererFactory(rf);

// -- set up processing actions --
// colors

DataColorAction fill = new DataColorAction("socialResearch.nodes",
"gender", Constants.NOMINAL, VisualItem.FILLCOLOR, palette);///

ItemAction nodeColor = new DataColorAction(treeNodes, "gender",
Constants.NOMINAL, VisualItem.FILLCOLOR, palette);

//ItemAction nodeColor = new NodeColorAction(treeNodes);

ItemAction textColor = new TextColorAction(treeNodes);

m_vis.putAction("textColor", textColor);

ItemAction edgeColor = new ColorAction(treeEdges,
VisualItem.STROKECOLOR, ColorlLib.rgb(200,200,200));

FontAction fonts = new FontAction(treeNodes,
FontLib.getFont("Tahoma", 10));
fonts.add("ingroup(' focus_')", FontLib.getFont("Tahoma", 13));

// recolor

ActionList recolor = new ActionList();
recolor.add(fill); ///
recolor.add(nodeColor);
recolor.add(textColor);
m_vis.putAction("recolor", recolor);

// repaint

ActionList repaint = new ActionList();
repaint.add(recolor);

repaint.add(new RepaintAction());
m_vis.putAction("repaint", repaint);

// animate paint change

ActionList animatePaint = new ActionlList(400);
animatePaint.add(new ColorAnimator(treeNodes));
animatePaint.add(new RepaintAction());
m_vis.putAction("animatePaint", animatePaint);

// create the tree layout action
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RadialTreelLayout treeLayout = new RadialTreelLayout(tree);
//treelLayout.setAngularBounds(-Math.PI/2, Math.PI);
m_vis.putAction("treeLayout"”, treelLayout);

CollapsedSubtreelLayout subLayout = new

CollapsedSubtreelLayout(tree);

m_vis.putAction("subLayout", subLayout);

// create the filtering and layout
ActionList filter = new ActionList();
filter.add(new TreeRootAction(tree));
filter.add(fonts);
filter.add(treelLayout);
filter.add(sublLayout);
filter.add(fill);///
filter.add(textColor);
filter.add(nodeColor);
filter.add(edgeColor);
m_vis.putAction("filter", filter);

// animated transition

ActionlList animate = new ActionlList(2250);
animate.setPacingFunction(new SlowInSlowOutPacer());
animate.add(new QualityControlAnimator());

animate.add(new VisibilityAnimator(tree));

animate.add(new PolarLocationAnimator(treeNodes, Llinear));
animate.add(new ColorAnimator(treeNodes));

animate.add(new RepaintAction());
m_vis.putAction("animate", animate);
m_vis.alwaysRunAfter("filter", "animate");

// initialize the display

setSize(1200,700);

setItemSorter(new TreeDepthItemSorter());
addControlListener(new DragControl());
addControlListener(new ZoomToFitControl());
addControlListener(new ZoomControl());
addControlListener(new PanControl());
addControlListener(new FocusControl(1l, "filter"));
addControlListener(new HoverActionControl("repaint"));

// filter graph and perform layout
m_vis.run("filter");

// maintain a set of items that should be interpolated linearly
// this isn't absolutely necessary, but makes the animations nicer
// the PolarLocationAnimator should read this set and act

accordingly

m_vis.addFocusGroup(linear, new DefaultTupleSet());
m_vis.getGroup(Visualization.FOCUS ITEMS).addTupleSetListener(
new TupleSetListener() {
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public void tupleSetChanged(TupleSet t, Tuple[] add,
Tuple[] rem) {
TupleSet linearInterp = m_vis.getGroup(Llinear);
if ( add.length < 1 ) return; linearInterp.clear();
for ( Node n = (Node)add[@]; n!=null; n=n.getParent() )
linearInterp.addTuple(n);

)5

SearchTupleSet search = new PrefixSearchTupleSet();
m_vis.addFocusGroup(Visualization.SEARCH ITEMS, search);
search.addTupleSetListener(new TupleSetListener() {

public void tupleSetChanged(TupleSet t, Tuple[] add, Tuple[]

rem) {
m_vis.cancel("animatePaint");
m_vis.run("recolor");
m_vis.run("animatePaint");
}
})s
}
[l - - - - - -~~~ — -~ r—F- -\ ~-------------

public static void main(String argv[]) {
String infile = DATA FILE;
String label = "name";

if ( argv.length > 1 ) {
infile = argv([0];
label = argv[1];

}

UILib.setPlatformLookAndFeel();

JFrame frame = new JFrame("'prefuse | radialgraph
vieuw");

frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

frame.setContentPane(demo(infile, label));

frame.pack();

frame.setVisible(true);

}

public static JPanel demo() {
return demo(DATA FILE, "name");

}

public static JPanel demo(String datafile, final String label) {
Graph g = null;

try {
g = new GraphMLReader().readGraph(datafile);



}

} catch ( Exception e ) {
e.printStackTrace();
System.exit(1);

}

return demo(g, label);

public static JPanel demo(Graph g, final String label) {

// create a new radial tree view
final testG3 gview = new testG3(g, label);
Visualization vis = gview.getVisualization();

// create a search panel for the tree map

SearchQueryBinding sq = new SearchQueryBinding(
(Table)vis.getGroup(treeNodes), label,
(SearchTupleSet)vis.getGroup(Visualization.SEARCH_ITEMS));

JSearchPanel search = sq.createSearchPanel();

search.setShowResultCount(true);

search.setBorder(BorderFactory.createEmptyBorder(5,5,4,0));

search.setFont(FontLib.getFont("Tahoma", Font.PLAIN, 13));

final JFastLabel title = new JFastLabel(" "),
title.setPreferredSize(new Dimension(650, 20));
title.setVerticalAlignment(SwingConstants.BOTTOM);
title.setBorder(BorderFactory.createEmptyBorder(3,0,0,0));
title.setFont(FontLib.getFont("Tahoma", Font.PLAIN, 26));

gview.addControlListener(new ControlAdapter() {
public void itemEntered(VisualItem item, MouseEvent e) {
if ( item.canGetString(label) )
title.setText(item.getString(label));
}
public void itemExited(VisualItem item, MouseEvent e) {
title.setText(null);

}
})s

Box box = new Box(BoxLayout.X AXIS);
box.add(Box.createHorizontalStrut(10));
box.add(title);
box.add(Box.createHorizontalGlue());
box.add(search);
box.add(Box.createHorizontalStrut(3));

JPanel panel = new JPanel(new BorderLayout());
panel.add(gview, BorderLayout.CENTER);
panel.add(box, BorderLayout.SOUTH);

Color BACKGROUND = Color.WHITE;
Color FOREGROUND = Color.BLUE;
UILib.setColor(panel, BACKGROUND, FOREGROUND);

return panel;
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/**
* Switch the root of the tree by requesting a new spanning tree
* at the desired root
*/
public static class TreeRootAction extends GroupAction {
public TreeRootAction(String graphGroup) {
super (graphGroup);

public void run(double frac) {
TupleSet focus = m_vis.getGroup(Visualization.FOCUS_ITEMS);
if ( focus==null || focus.getTupleCount() == @ ) return;

Graph g = (Graph)m_vis.getGroup(m_group);

Node f = null;

Iterator tuples = focus.tuples();

while (tuples.hasNext() &&
lg.containsTuple(f=(Node)tuples.next()))

f = null;

if ( f == null ) return;
g.getSpanningTree(f);

}

/**
* Set node fill colors
*/
public static class NodeColorAction extends ColorAction {
public NodeColorAction(String group) {
super(group, VisualItem.FILLCOLOR,
ColorLib.rgba(255,255,255,0));
add("_hover", ColorLib.rgb(190,90,255));
add("ingroup('_search_')", ColorLib.rgb(255,190,190));
add("ingroup('_focus_')", ColorLib.rgb(198,229,229));

}

} // end of inner class NodeColorAction

/**
* Set node text colors
*/
public static class TextColorAction extends ColorAction {
public TextColorAction(String group) {
super(group, VisualItem.TEXTCOLOR, ColorlLib.gray(®));
add("_hover", ColorLib.rgb(0,90,255));
add("ingroup('_search_')", ColorLib.rgb(255,00,0));
add("ingroup('_focus_')", ColorLib.rgb(90,0,255));

}
//255,00,55



public static class DataColorAction extends ColorAction {
public DataColorAction(String group) {
super(group, VisualItem.FILLCOLOR,
ColorLib.rgba(255,255,255,0));
add("_hover", ColorLib.rgb(255,255,0));
add("ingroup('_search_"')", ColorLib.rgb(255,190,190));
add("ingroup('_focus_')", ColorLib.rgb(198,229,229));

}

} // end of inner class TextColorAction
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Taalna socialResearch.xml
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TAnlna socialResearch.xml

<?xml version="1.0" encoding="UTF-8"?>

<!--  An excerpt of an egocentric social network -->
<graphml xmlns="http://graphml.graphdrawing.org/xmlns">
<graph edgedefault="undirected">

<!-- data schema -->
<key id="name" for="node" attr.name="name" attr.type="string"/>
<key id="gender" for="node" attr.name="gender" attr.type="string"/>

<!-- nodes -->

<node id="0">

<data key="name">Bangkok University</data>

<data key="gender">M</data>

</node>

<node id="@0">

<data key="name">Chulalongkorn University</data>
<data key="gender">M</data>

</node>

<node id="@1">

<data key="name">King Mongkut’s Institute of Technology Ladkrabang</data>
<data key="gender">M</data>

</node>

<node id="@01">

<data key="name">University of Maryland Eastern Shore Princess Anne</data>
<data key="gender">M</data>

</node>

<node id="@02">

<data key="name">Dhurakij Pundit University</data>
<data key="gender">M</data>

</node>

<node id="@03">

<data key="name">Academia Sinica</data>

<data key="gender">M</data>

</node>

<node id="@04">

<data key="name">Ritsumeikan University</data>
<data key="gender">M</data>

</node>

<node id="@05">

<data key="name">Suan Sunandha Rajabhat University</data>
<data key="gender">M</data>

</node>

<node id="1">

<data key="name">Anon Sukstrienwong</data>
<data key="gender">A</data>

</node>
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<node id="2">

<data key="name">Paniti Netinant</data>

<data key="gender">A</data>
</node>
<node id="3">

<data key="name">Kingkarn Sookhanaphibarn</data>
<data key="gender">A</data>
</node>
<node id="4">

<data key="name">Ekachai Kanyanucharat</data>
<data key="gender">A</data>
</node>
<node id="5">

<data key="name">Wilailuk Sereetrakul</data>
<data key="gender">A</data>
</node>
<node id="6">

<data key="name">Marisa Torteeka</data>

<data key="gender">A</data>

</node>

<node id="7">

<data key="name">Frank.C. Lin</data>

<data key="gender">B</data>

</node>

<node id="8">

<data key="name">Patravadee Vongsumedh</data>
<data key="gender">A</data>

</node>

<node id="9">

<data key="name">Kittipat Savetratanakaree</data>
<data key="gender">B</data>

</node>

<node id="10">

<data key="name">Sorapak Pukdesree</data>
<data key="gender">A</data>

</node>

<node id="11">

<data key="name">Utaiwan Chatuporn</data>
<data key="gender">A</data>
</node>
<node id="12">

<data key="name">Don Isarakorn</data>

<data key="gender">B</data>
</node>
<node id="13">

<data key="name">Weiwei Zhu</data>

<data key="gender">B</data>

</node>

<node id="14">

<data key="name">Siriwan Wongveeravuti</data>
<data key="gender">A</data>

</node>

<node id="15">

<data key="name">Tanakorn Likitapiwat</data>
<data key="gender">B</data>




</node>

<node id="16">

<data key="name">Sarun Intakosum</data>
<data key="gender">B</data>

</node>

<node id="201">

<data key="name">Worawat Choensawat</data>
<data key="gender">A</data>

</node>

<node id="202">

<data key="name">Payon Krainuyachan</data>
<data key="gender">A</data>

</node>

<node id="203">

<data key="name">Piruna Polsiri</data>
<data key="gender">B</data>

</node>

<node id="204">

<data key="name">Akekachai Sacfung</data>
<data key="gender">A</data>

</node>

<node id="205">

<data key="name">Kuan-Ta Chen</data>

<data key="gender">B</data>

</node>

<node 1id="206">

<data key="name">Ruck Thawonmas</data>
<data key="gender">B</data>

</node>

<node id="207">

<data key="name">Chonthorn Ariyapitipan</data>
<data key="gender">A</data>

</node>

<node id="208">

<data key="name">Kozaburo Hachimura</data>
<data key="gender">B</data>

</node>

<node id="209">

<data key="name">Chommanad Kijkhun</data>
<data key="gender">B</data>

</node>

<node id="210">

<data key="name">Piyarat Silapasuphakornwong</data>
<data key="gender">A</data>

</node>

<node id="211">

<data key="name">VIRULH SA-YAKANIT</data>
<data key="gender">B</data>

</node>

<node id="17">
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<data key="name">Data warehouse</data>
<data key="gender">H</data>

</node>

<node id="18">

<data key="name">Educational software</data>
<data key="gender">H</data>

</node>

<node id="19">

<data key="name">English learning</data>
<data key="gender">H</data>

</node>

<node id="20">

<data key="name">Mobile game</data>

<data key="gender">H</data>

</node>

<node id="21">

<data key="name">Word search game</data>
<data key="gender">H</data>

</node>

<node id="22">

<data key="name">Buyer coalition</data>
<data key="gender">H</data>

</node>

<node id="23">

<data key="name">Hierarchical genetic algorithm</data>
<data key="gender">H</data>

</node>

<node id="24">

<data key="name">Genetic algorithm</data>
<data key="gender">H</data>

</node>

<node id="25">

<data key="name">Group formation</data>
<data key="gender">H</data>

</node>

<node id="26">

<data key="name">Simulation</data>

<data key="gender">H</data>

</node>

<node id="27">

<data key="name">Student behavior</data>
<data key="gender">H</data>

</node>

<node id="28">

<data key="name">Ant colony optimization</data>
<data key="gender">H</data>

</node>

<node id="29">

<data key="name">Coalition structure</data>
<data key="gender">H</data>

</node>

<node id="30">

<data key="name">Student monitoring system</data>
<data key="gender">H</data>

</node>

<node id="31">
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<data key="name">Buyer formation</data>

<data key="gender">H</data>

</node>

<node id="32">

<data key="name">Objective boundary</data>

<data key="gender">H</data>

</node>

<node id="33">

<data key="name">Multiobjective optimization</data>
<data key="gender">H</data>

</node>

<node id="34">

<data key="name">Multi criteria optimization</data>
<data key="gender">H</data>

</node>

<node id="35">

<data key="name">Pig food problem</data>

<data key="gender">H</data>

</node>

<node id="36">

<data key="name">Facebook</data>

<data key="gender">H</data>

</node>

<node id="37">

<data key="name">Time management</data>
<data key="gender">H</data>

</node>

<node id="38">

<data key="name">Academic achievement</data>
<data key="gender">H</data>

</node>

<node id="39">

<data key="name">Foreign tourists</data>
<data key="gender">H</data>

</node>

<node id="40">

<data key="name">Bangkok</data>

<data key="gender">H</data>

</node>

<node id="41">

<data key="name">Tourist satisfaction</data>
<data key="gender">H</data>

</node>

<node id="42">

<data key="name">Nationality</data>
<data key="gender">H</data>

</node>

<node id="43">

<data key="name">Attraction</data>
<data key="gender">H</data>

</node>

<node id="44">
<data key="name">Money</data>
<data key="gender">H</data>



</node>

<node id="45">

<data key="name">Saving</data>
<data key="gender">H</data>
</node>

<node id="46">

<data key="name">Spending</data>
<data key="gender">H</data>
</node>

<node id="47">

<data key="name">Gender</data>
<data key="gender">H</data>
</node>

<node id="48">

<data key="name">Aspect orientation</data>
<data key="gender">H</data>

</node>

<node id="49">

<data key="name">Adaptability</data>
<data key="gender">H</data>

</node>

<node id="50">

<data key="name">Extensibility</data>
<data key="gender">H</data>

</node>

<node id="51">

<data key="name">Framework</data>

<data key="gender">H</data>

</node>

<node id="52">

<data key="name">System software</data>
<data key="gender">H</data>

</node>

<node id="53">

<data key="name">Distributed programming</data>
<data key="gender">H</data>

</node>

<node id="54">

<data key="name">Formal systems</data>
<data key="gender">H</data>

</node>

<node id="55">

<data key="name">Modularity</data>
<data key="gender">H</data>

</node>

<node id="56">

<data key="name">Software Engineering</data>
<data key="gender">H</data>

</node>

<node id="57">
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<data key="name">Philosophy of sufficiency economy</data>
<data key="gender">H</data>

</node>

<node id="58">

<data key="name">Self immunity behavior</data>
<data key="gender">H</data>

</node>

<node id="59">

<data key="name">Academic achievement</data>
<data key="gender">H</data>

</node>

<node id="60">

<data key="name">Undergraduate students</data>
<data key="gender">H</data>

</node>

<node id="61">

<data key="name">Computer clustering</data>
<data key="gender">H</data>

</node>

<node id="62">

<data key="name">Distributed processing</data>
<data key="gender">H</data>

</node>

<node id="63">

<data key="name">MySQL cluster</data>

<data key="gender">H</data>

</node>

<node id="64">

<data key="name">Distributed database</data>
<data key="gender">H</data>

</node>

<node id="65">

<data key="name">Hidden Markov model</data>
<data key="gender">H</data>

</node>

<node id="66">

<data key="name">Revisitation</data>
<data key="gender">H</data>

</node>

<node id="67">

<data key="name">Player's behavior</data>
<data key="gender">H</data>

</node>

<node id="68">

<data key="name">Online game</data>

<data key="gender">H</data>

</node>
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<node id="69">

<data key="name">Tsunami signal</data>
<data key="gender">H</data>

</node>

<node id="70">

<data key="name">Cloud</data>

<data key="gender">H</data>

</node>

<node id="71">

<data key="name">Eigendecomposition</data>

<data key="gender">H</data>

</node>

<node id="72">

<data key="name">Eigenvectors</data>
<data key="gender">H</data>

</node>

<node id="73">

<data key="name">Wireless networks</data>

<data key="gender">H</data>

</node>

<node id="74">

<data key="name">Segmentation</data>
<data key="gender">H</data>

</node>

<node id="75">

<data key="name">Classification</data>
<data key="gender">H</data>

</node>

<node id="76">

<data key="name">Social media</data>
<data key="gender">H</data>

</node>

<node id="77">

<data key="name">User experience</data>
<data key="gender">H</data>

</node>

<node id="78">

<data key="name">Digital museums</data>
<data key="gender">H</data>

</node>

<node 1id="79">

<data key="name">WebEx system</data>
<data key="gender">H</data>

</node>
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<node id="80">

<data key="name">Distance learning</data>
<data key="gender">H</data>

</node>

<node id="81">

<data key="name">Virtual classroom</data>
<data key="gender">H</data>

</node>

<node id="82">

<data key="name">Failure prediction models</data>
<data key="gender">H</data>

</node>

<node 1id="83">

<data key="name">Early warning systems</data>
<data key="gender">H</data>

</node>

<node id="84">

<data key="name">Adaptive neuro-fuzzy inference systems</data>
<data key="gender">H</data>

</node>

<node id="85">

<data key="name">East Asian economic crisis</data>
<data key="gender">H</data>

</node>

<node id="86">

<data key="name">Virtual environment</data>
<data key="gender">H</data>

</node>

<node id="87">

<data key="name">Second life</data>

<data key="gender">H</data>

</node>

<node 1d="88">

<data key="name">Game revisitation</data>
<data key="gender">H</data>

</node>

<node id="89">

<data key="name">SLKdays</data>

<data key="gender">H</data>

</node>

<node id="90">

<data key="name">Recommendation system</data>
<data key="gender">H</data>

</node>



<node id="91">

<data key="name">Labanotation</data>
<data key="gender">H</data>

</node>

<node id="92">

<data key="name">Autonomous dance avatar</data>

<data key="gender">H</data>

</node>

<node id="93">

<data key="name">Associative memory</data>
<data key="gender">H</data>

</node>

<node id="94">

<data key="name">Animation</data>

<data key="gender">H</data>

</node>

<node id="95">

<data key="name">Dance notation</data>
<data key="gender">H</data>

</node>

<node id="96">

<data key="name">LabanEditor</data>
<data key="gender">H</data>

</node>

<node id="97">

<data key="name">Dance animation</data>
<data key="gender">H</data>

</node>

<node id="98">

<data key="name">Visitor circulation</data>
<data key="gender">H</data>

</node>

<node id="99">

<data key="name">Eigendecomposition</data>
<data key="gender">H</data>

</node>

<node id="100">

<data key="name">Museum environment</data>
<data key="gender">H</data>

</node>
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<node id="101">

<data key="name">Tsunami early warning</data>
<data key="gender">H</data>

</node>

<node id="102">

<data key="name">Remote sensing</data>
<data key="gender">H</data>

</node>

<node id="103">

<data key="name">Tsunami radiation</data>
<data key="gender">H</data>

</node>

<node id="104">

<data key="name">Thai dance</data>
<data key="gender">H</data>

</node>

<node id="105">

<data key="name">Weather Satellite</data>
<data key="gender">H</data>

</node>

<node id="106">

<data key="name">Tsunami Warning</data>
<data key="gender">H</data>

</node>

<!-- edges -->

<edge source="0" target="1"></edge>
<edge source="0" target="2"></edge>
<edge source="0" target="3"></edge>
<edge source="0" target="4"></edge>
<edge source="0" target="5"></edge>
<edge source="0" target="6"></edge>
<edge source="001" target="7"></edge>
<edge source="0" target="8"></edge>
<edge source="01" target="9"></edge>
<edge source="0" target="10"></edge>
<edge source="0" target="11"></edge>
<edge source="01" target="12"></edge>
<edge source="0" target="14"></edge>
<edge source="001" target="13"></edge>
<edge source="00" target="15"></edge>
<edge source="01" target="16"></edge>

<!-- friends of friends -->
<edge source="1" target="8"></edge>
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<edge source="4" target="3"></edge>
<edge source="7" target="3"></edge>
<edge source="9" target="3"></edge>
<edge source="12" target="3"></edge>
<edge source="13" target="3"></edge>
<edge source="14" target="15"></edge>
<edge source="16" target="3"></edge>

<!-- through Kingkarn Sookhanaphibarn -->
<edge source="3" target="7"></edge>
<edge source="3" target="11"></edge>

<edge source=' target="201"></edge>
<edge source=' target="204"></edge>
<edge source="3" target="205"></edge>
<edge source="3" target="206"></edge>
<edge source="3" target="208"></edge>
<edge source="3" target="209"></edge>
<edge source="3" target="210"></edge>

|3||
|3||

<!-- through Ekachai Kanyanucharat -->
<edge source="4" target="12"></edge>

<!-- through Frank.C. Lin -->

<edge source="7" target="13"></edge>
<edge source="7" target="105"></edge>
<edge source="7" target="106"></edge>

<!-- through Wilailuk Sereetrakul -->
<edge source="5" target="14"></edge>
<edge source="5" target="15"></edge>

<!-- through Kittipat Savetratanakaree -->
<edge source="9" target="16"></edge>
<edge source="9" target="205"></edge>
<edge source="9" target="206"></edge>

<!-- friend reference is Anon Sukstrienwong -->
<edge source="1" target="17"></edge>
<edge source="1" target="18"></edge>
<edge source="1" target="19"></edge>
<edge source="1" target="20"></edge>
<edge source="1" target="24"></edge>
<edge source="1" target="21"></edge>
<edge source="1" target="22"></edge>
<edge source="1" target="23"></edge>
<edge source="1" target="24"></edge>
<edge source="1" target="25"></edge>
<edge source="1" target="26"></edge>
<edge source="1" target="27"></edge>
<edge source="1" target="28"></edge>
<edge source="1" target="29"></edge>



109

<edge source="1" target="30"></edge>
<edge source="1" target="31"></edge>
<edge source="1" target="32"></edge>
<edge source="1" target="33"></edge>
<edge source="1" target="34"></edge>
<edge source="1" target="35"></edge>

<!-- friend reference is Patravadee Vongsumedh -->
<edge source="8" target="17"></edge>
<edge source="8" target="18"></edge>
<edge source="8" target="19"></edge>
<edge source="8" target="20"></edge>
<edge source="8" target="24"></edge>
<edge source="8" target="21"></edge>
<edge source="8" target="30"></edge>

<!-- friend reference is Wilailuk Sereetrakul -->
<edge source="5" target="36"></edge>
<edge source="5" target="37"></edge>
<edge source="5" target="38"></edge>
<edge source= target="39"></edge>
<edge source= target="40"></edge>
<edge source="5" target="41"></edge>
<edge source="5" target="42"></edge>
<edge source="5" target="43"></edge>
<edge source="5" target="44"></edge>
<edge source="5" target="45"></edge>
<edge source="5" target="46"></edge>
<edge source="5" target="47"></edge>

||5||
||5||

<!-- friend reference is Siriwan Wongveeravuti -->
<edge source="14" target="44"></edge>
<edge source="14" target="45"></edge>
<edge source="14" target="46"></edge>
<edge source="14" target="47"></edge>

<!-- friend reference is Tanakorn Likitapiwat -->
<edge source="15" target="44"></edge>
<edge source="15" target="45"></edge>
<edge source="15" target="46"></edge>
<edge source="15" target="47"></edge>

<!-- friend reference is Tanakorn Likitapiwat -->
<edge source="2" target="48"></edge>
<edge source="2" target="49"></edge>
<edge source="2" target="50"></edge>
<edge source="2" target="51"></edge>
<edge source="2" target="52"></edge>
<edge source="2" target="53"></edge>
<edge source="2" target="54"></edge>
<edge source="2" target="55"></edge>
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<edge source="2" target="56"></edge>

<!-- friend reference is Marisa Torteeka -->
<edge source="6" target="57"></edge>
<edge source="6" target="58"></edge>
<edge source="6" target="59"></edge>
<edge source="6" target="60"></edge>

<!-- friend reference is Sorapak Pukdesree -->
<edge source="10" target="61"></edge>
<edge source="10" target="62"></edge>
<edge source="10" target="63"></edge>
<edge source="10" target="64"></edge>

<!-- friend reference is Kingkarn Sookhanaphibarn -->
<edge source="3" target="65"></edge>
<edge source="3" target="66"></edge>
<edge source="3" target="67"></edge>
<edge source="3" target="68"></edge>
<edge source="3" target="69"></edge>
<edge source="3" target="70"></edge>
<edge source="3" target="71"></edge>
<edge source="3" target="72"></edge>
<edge source="3" target="73"></edge>
<edge source="3" target="74"></edge>
<edge source="3" target="75"></edge>
<edge source="3" target="76"></edge>
<edge source="3" target="77"></edge>
<edge source="3" target="78"></edge>
<edge source="3" target="86"></edge>
<edge source="3" target="87"></edge>
<edge source="3" target="88"></edge>
<edge source="3" target="89"></edge>
<edge source="3" target="94"></edge>
<edge source="3" target="95"></edge>
<edge source="3" target="96"></edge>
<edge source="3" target="97"></edge>
<edge source="3" target="98"></edge>
<edge source="3" target="99"></edge>
<edge source="3" target="100"></edge>
<edge source="3" target="101"></edge>
<edge source="3" target="102"></edge>
<edge source="3" target="103"></edge>
<edge source="3" target="104"></edge>
<edge source="3" target="105"></edge>
<edge source="3" target="106"></edge>

<!-- friend reference is Kittipat Savetratanakaree & Sarun Intakosum -->
<edge source="9" target="65"></edge>
<edge source="9" target="66"></edge>
<edge source="9" target="67"></edge>



<edge
<edge
<edge
<edge
<edge
<edge
<edge

source="9"

source="16"
source="16"
source="16"
source="16"

target="68"></edge>
target="65"></edge>
target="66"></edge>
target="67"></edge>
target="68"></edge>

source="9" target="88"></edge>
source="9" target="89"></edge>
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<!-- friend reference is Frank.C. Lin & Weiwei Zhu -->
<edge source="7" target="69"></edge>

<edge source="7" target="70"></edge>

<edge source="13" target="69"></edge>

<edge source="13" target="70"></edge>

<edge source="7" target="101"></edge>

<edge source="7" target="102"></edge>

<edge source="7" target="103"></edge>

<edge source="13" target="101"></edge>

<edge source="13" target="102"></edge>

<edge source="13" target="103"></edge>

<edge source="7" target="210"></edge>

<edge source="13" target="210"></edge>

<!-- friend reference is Ekachai Kanyanucharat & Don Isarakorn -->
<edge source="4" target="71"></edge>

<edge source="4" target="72"></edge>

<edge source="4" target="73"></edge>

<edge source="4" target="74"></edge>

<edge source="4" target="75"></edge>

<edge source="12" target="71"></edge>

<edge source="12" target="72"></edge>

<edge source="12" target="73"></edge>

<edge source="12" target="74"></edge>

<edge source="12" target="75"></edge>

<edge source="12" target="79"></edge>

<edge source="12" target="80"></edge>

<edge source="12" target="81"></edge>

<edge source="12" target="201"></edge>

<!-- friend reference is Utaiwan Chatuporn -->

<edge source="11" target="76"></edge>
<edge source="11" target="77"></edge>
<edge source="11" target="78"></edge>

<!-- friend reference is Worawat Choensawat -->
<edge source="201" target="0"></edge>

<edge source="201" target="202"></edge>

<edge source="201" target="79"></edge>

<edge source="201" target="80"></edge>

<edge source="201" target="81"></edge>

<edge source="201" target="203"></edge>

<edge source="201" target="82"></edge>

<edge source="201" target="83"></edge>

<edge
<edge
<edge

source="201"
source="201"
source="201"

target="84"></edge>
target="85"></edge>
target="86"></edge>



<edge source="201" target="87"></edge>
<edge source="201" target="204"></edge>
<edge source="201" target="207"></edge>
<edge source="201" target="90"></edge>
<edge source="201" target="208"></edge>
<edge source="201" target="91"></edge>
<edge source="201" target="92"></edge>
<edge source="201" target="93"></edge>
<edge source="201" target="94"></edge>
<edge source="201" target="95"></edge>
<edge source="201" target="96"></edge>
<edge source="201" target="97"></edge>
<edge source="201" target="209"></edge>
<edge source="201" target="104"></edge>
<!-- friend reference is Payon Krainuyachan -->
<edge source="202" target="0"></edge>
<edge source="202" target="12"></edge>
<edge source="202" target="79"></edge>
<edge source="202" target="80"></edge>
<edge source="202" target="81"></edge>
<!-- friend reference is Piruna Polsiri -->
<edge source="203" target="002"></edge>
<edge source="203" target="82"></edge>
<edge source="203" target="83"></edge>
<edge source="203" target="84"></edge>
<edge source="203" target="85"></edge>

<!-- friend reference is Akekachai Sacfung -->

<edge source="204" target="0"></edge>
<edge source="204" target="86"></edge>
<edge source="204" target="87"></edge>

<l-- friend reference is Kuan-Ta Chen -->

<edge source="205" target="003"></edge>
<edge source="205" target="88"></edge>
<edge source="205" target="89"></edge>

<!-- friend reference is Ruck Thawonmas -->
<edge source="206" target="004"></edge>
<edge source="206" target="88"></edge>
<edge source="206" target="89"></edge>
<edge source="206" target="98"></edge>
<edge source="206" target="99"></edge>
<edge source="206" target="100"></edge>

<!-- friend reference is Chonthorn Ariyapitipan -->

<edge source="207" target="0"></edge>
<edge source="207" target="90"></edge>

<!-- friend reference is Kozaburo Hachimura -->

<edge source="208" target="004"></edge>
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<edge source="208" target="91"></edge>
<edge source="208" target="92"></edge>
<edge source="208" target="93"></edge>
<edge source="208" target="94"></edge>
<edge source="208" target="95"></edge>
<edge source="208" target="96"></edge>
<edge source="208" target="97"></edge>
<edge source="208" target="209"></edge>
<edge source="208" target="104"></edge>
<!-- friend reference is Chommanad Kijkhun -->
<edge source="209" target="005"></edge>
<edge source="209" target="91"></edge>
<edge source="209" target="94"></edge>
<edge source="209" target="95"></edge>
<edge source="209" target="96"></edge>
<edge source="209" target="97"></edge>
<edge source="209" target="104"></edge>
<!-- friend reference is Piyarat Silapasuphakornwong -->
<edge source="210" target="0"></edge>
<edge source="210" target="69"></edge>
<edge source="210" target="70"></edge>
<edge source="210" target="101"></edge>
<edge source="210" target="102"></edge>

<edge

source="210"

target="103"></edge>

<!-- through VIRULH SA-YAKANIT -->

<edge source="211"
<edge source="211"
<edge source="211"
<edge source="211"
<edge source="211"
<edge source="211"
</graph>

</graphml>

target="00"></edge>
target="3"></edge>
target="7"></edge>
target="69"></edge>
target="105"></edge>
target="106"></edge>
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