oooobbogogd

goboobooboooooon

Jubgdbootdbotgtdbgtdbootdbod

o oo

ogood
Joooooobgoogood

oot oo od

20130 30



go

gobooobouoooboobobooobuooobooobuooobuoobobooooboo
goboboobboooobooooooooboboooobooobooooboooooobooo
gooobooooobobobooboobooboboobobooboobooboboo
gobogobuooobuoooboooboooboooboooobuoobobooooboo
gobooooboooobooobooobooobooooobooooboooooooooo
000000ob0b0bo0ob0obOobOnDg ChronovView U D ODUODODUOODODODOWebUO D
gboobuogoobobbboobuoobobobobuoobooboboobooooobobo
ooodoobobooboobooboobodbotChronoview OO ODOOODODOOOODOODO
goboooobooobooobooobooobooobooobuoooboboooboo
ooooboooobobooobobobooboobobOodbdcChronoView O OOOOO
goboooobooobooobogobooboboooobooobobooboooooooo
oobooobbooobooobobooobboobobooobooooDbOowiter DODODOODOO
gbobooboobboobooobbooboobboobuooboobbooboobo



NN

010
1.1
1.2
1.3
1.4
1.5

020
2.1

22

23

030
3.1
32

040
4.1
4.2
4.3
4.4
4.5

os0Oo
5.1
52

oad 1
O000O0O00D00O00 ... ... e e e e e 1
I O 2
OO000 ... e e e e e 2
O00000 . ... . e e 2
OOO0000 . .. e e e e e e s e 5
oooad 6
O0000000000000 . ... e e e 6
21.1 000000000000 ... ... . 6
212 0000000O0DO0DOODOO0O0O ... ... ... 6
213 00000000O0000000 ... ... .. 7
214 0000000000 ... ... .. . 7
I O 8
221 0O000O0O0O000O0O ... .. .. 8
222 0000000000 ... ... .. . 8
223 00000000O0DO0O0O0O ... ... e 8
ogooodooboooooooooooooooooono . e e e e 8
Jdoodoooooooooo 10
OO00O000 . ... . s s s s s e 10
I 10
ChronoView: OO0 O0O0O0O0O 12
Jddddoooboooobooooooooooooooo ... e 12
O0000000DO0O0O0000000 @ ... .ttt e . 12
O000000 . ... . s s s s s e e 15
OO000000 ... e e e e e e e e e s e 15
OOOO0 . .. s s s s s s e e 16
ooodooooo 19
ChronoView OO OODO . . . . . . . .. oo o 20
OO0O0 . . e e e e e e e e e e e e 20



53

Oe6d
6.1

6.2

6.3

o770

UODO0O0O0O0 .. s
gbooooo

I U
6.1.1 DOODOODO .. s e
6.1.2 OO . . .
6.1.3 OO . . s
UODOODOOD0DOO ... e e
6.2.1 DOOD0OODO ...
6.22 OO . . o
6.23 OO . . o e
OO e
oon

RN

gooog

i

25
25
25
27
29
29
29
30
30
33

34

35

36



[]

[]

1.1
1.2
1.3
1.4

3.1
32

4.1
4.2
4.3
4.4
4.5
4.6

5.1
52
53
54
5.5

6.1
6.2
6.3
6.4

[]

Oo0Ob00O2x 2000000 ... 0ottt i i
OO0O00OSx 5000000 ... 000ttt d s
20000000000000D0O000O0O © o000 oo oo oo oo
1000000000000 0O0O0O0O0O0O0O « .o oo d oo

2000000000000D0ODO0ODOODOO « o0 oo n o n o
0 I P

ChronoView OO0 . . . . . . . . . e e e e e s e e
0000000000000 00000000 ...
ChronoView O O OO QOOOOOOOOO ... ..o oo oo
I
0000000000 . ... e e e s e e s e
OO00O0O0 . . e e e e e

UODO0O0O0O0 .. s
AllviewO OOUOooooooooooboboboboboboboobo .
I 1 P
I 1
gboboobogoboboobooooboooobooobooooog ... .

20110 10100000000 ... oo n s
10000000000000000 + .« ..o o000 n s
120 100000000000000 .. .00 00000
10100000000000000 .« .« o000 oo d oo

iii

13
14
15
16
16
18



010 OO0

1.1 O00oOoooooood

goobooobooobooobooobooobooobooobboobboooobo
gbobobobobobobooboboobooooboowebOo apOOOH)D OO OO
OO0 webOOOOOOUODOOOOODOOD WebODOOOOoooooooobooooooD
gboboboobooooboooool11oogooDoog

oboobobobobobwebdOOOoooooooOOoOoOoOoOoOOoOO0OO0O0O0O0000
gobooooboooobooobooobooobooobooooboooooooooo
gbobgobooooowebOOOOO0OOO0OOODODOODODO WebODOOODOOOOODO
00011 ob0nRo0bo0bobogooobob webOOODOO30000O0000D0ODOO
oooboooobobooowebooooobobo1ooboboooooooboo
gbobo300ooooooooooogoog

01.1:000000000000Web000O00O00OO

oo WebODOO OODODO
2013/01/10 10:00:20 http://www.iplab.cs.tsukuba.ac.jp/index-j.html
2013/01/10 11:00:09 http://www.iplab.cs.tsukuba.ac.jp/mlist.php
2013/01/10 12:00:12 http://www.iplab.cs.tsukuba.ac.jp/index-j.html
2013/01/10 12:10:18 http://www.iplab.cs.tsukuba.ac.jp/papers-j.html
2013/01/10 12:15:12 http://www.iplab.cs.tsukuba.ac.jp/international-j.html
2013/01/10 12:18:32 | http://www.iplab.cs.tsukuba.ac.jp/paper/international/shiroi_iv2012.pdf

oooooooooooobobboooodoooooooooooooooooboboooo
svNOoooooobooboobobooboobooooo

ugbbogobuooobooobooobooobooobooobboobooobo
gobooooboooobooobobooobbooobobooboooobbooooboooobooo
gboboboboboobobobobooboboobobooo



1.2 000000 oOO0000ooooogn

gboboboooooobooboobobobobooobooobobobobooboon
obooooooobooboobooobooon,2uoocoooooobobooooobon
goboogoboooboooboobobooobooobooobuoooobooooboo
googboooooboooboooobooobobooboboooobobboooobb 100D
200000000000 0O00000DODOO0DOO0ODbODOODbOOOOO0OO0ODbDObOO0ODO
oooboboobobooboooobodwiter 0000000000 OOoDOOobDODODOD
gboooboobooooboooboooboooboboooobooooobobooooboon
goboooobuoobobooobooobooobooobooooobuooboobooooooo
gmoboooogbooboboobooboobobobooboboooboboobOoobo
gobooobouooobuooobooobooobooobooobuooobooooboo
goboboboboboboboboboboboboboboboboboobooo EE

goooodoobooobooobbooobboobbooobboooboboooobo
gobogobouoooboooboooboooboobobooobooobbooboo
gobooooboooobbooobooobooooboboooboooobboobobooobooo
goboooobooobooobooobooobooobooobbooobboooboo
gobogobuooobooobooobooobboobooobboobobooboo
gogooooboooooboboooooboboooboboo20bobooooooooD
gogbooboooobboobobbuooobbooooboobobooobbooobboOg 130
0l14000000000000b000bobooooboobooooobobbooooon
go20b0bobogoooooooobobobooobobonoooooooobooD
gobooooboboobbooobooobooobboobobooobboobbobo
gbobogboobbooobooobboobuoobboobuooboobbooboobn

1.3 0JO0ood

ubobooooboobobooobooobooooboooobooooboooooboooooon
goboboobooobboooboboobbooobobooobbooobooobboon
gobooobouoooboobobooobuooobooobooooboobooboaooboo
gobobooobobooboboooboboooboooboobboooobooboooboboobobooo
gopboooboogod

14 0OOOOOO

gboboboboboboooooooboboboobooboobobobuoboobon
goboooobooobooobooobooobooooooobooobooooobooo
OO00Db0OD00ODbO0ODb0O0ODO ChronoView OO0



"E

L £

noty

@

-

U 11:000002x 2000000

&% iR Playing %5 A
- eenalmen | Mo o | me . s encna.em | o | o —
vy TR SUF AR INR
- — M
E "wE wE h A4 R
—  ASman .__k L—.‘ e Adbeces | s
o2 ] R BE R& e
—— o i | deeecafien (L ‘
ke 58 il SR 4=
L e L et | . _Alae | 0202 e

012:.000005x 5000000




RE
ik
cac
aER

g
e
e

Bh3

o

R

¥ playing

o

CEELD

O0FET

. 3744
00:2T
0EiTe
0ot
CE0T

aginT
OE6T
00i6T

OEET
00ET
OENLT
00T
oEat
00:9T
of:sT
00T
OET
0T
OE'ET
OOET
0ETT
00T
OETT
00T
00T
00T
oite |
006
! oEg
—_ oo
I oEL
_— 0oL
0Eg
009
0ES
oS
OE'tr
oot
OE'E
00
oET
oo
0ET |
00T
OED
oo

013200 0000000000D000O000OO0

ST TUF

L L0

120
100

0l41000000000DO00OO0DOOOO



ubobooooboooobooobobooboobooboooobooooboboobobooooo
gobogooboooboooboooboooboooboooboooboooboo
googbooboobooboooobobbooboooobobooobooobooboooboboob
goboooboobooobooooo

1.5 0OO0ooog

gobo2000boooboboooboooboooooobboooooobboooD 3000
ooooboooobooooobooooboobbo0oobboooooboooO0DoChronoView U
0ooo0ooooobb4000000S5S0000ChronoView OO OOOOOOOODOODO
OboobbDedblUChronovView DO D 2000000000000 0OO0OOOO70O0O
gooobgo



020 0000

uoboooobooobooobooooboooboooobooobbooboboooon
goboooobooobooobooobooobooobooobooboboooboo
goboaobuooobuooobooobooobooobuoobobuoboboooboo
gobooooboooobooobooobooobooobooooboooooooobooo
gbobgoboooobooboboboboboooobooobooboboboboooboob
gbobodboooobooboobobooboobbooboan

21 0J0OOOO0OobDOoOoOobDoOon

211 00OOO0OOOO0OODOODOO

Playfair 0 0 0000000000000 0ODOO qbobobooobobooboogon
oooooooobooogoobobooooboobooboooobobooo is)mooo
oobobooooboooobobootbArnsdoooboobobooboooooooobooD
gogboooobouooobooobooobooobooobooobooobooooboo
oo felBuwonol D00 O0OO0OO0OOOOOODOODOOOODODODODODOODOD
gboobogooooobobg ooobobobooooooooboboboobooon
ob1goob0obobobobooooooooooo203000ooooboobobon
gboooboboobbobobooboboobolobooooboobobooboboobo
goboboboboboboboboboboboboboboboboboboob

212 J0O0O0O0O0OOOOOODOOD

uoboooboooboooboooobooobbooobooboooboboobooooo
Oo00o0ooboogooshibobbooooobob0DOD ThemeRever[S]U DO OODODOODO
gbobogboooooboobobooooooboboboobooboooboboobonb e
Oo0odbodDOThemeRever O DO OO UODOOOOOODOODOOODOODOODOOODOOD
gbooobooobuoobobbobuoobo0obuobOodbdnbWongsuphasawat O 0 00
gbobooobooobobobooboooooboboboooooboobgnojpooob
goboooboboobbooboboobboobobooboboooobuooboooooooo
U00D0000D000OTanahashi 0 OO OOOO0OOO0O0OO0OOOO0ODOOODOOODOOO



gooomuobooboobobooooobobobooboooboobooboooooooboon
gobooobooobooobooobooobooobooobooboboooDboo
gboobogoboooooboobobobgoobooooooobooobobobobobooooon
goboobooobboooboooboobooobooboboooog

213 0U0OUOO0OOoOobOoOobOoOooDo

cooobooobooboboooooboobooboboooooDLDOMInzOOODOOOO
0o0oo0o0ob0obob0o0ob0Db0onoOO TileMapsODOOODO [12]0 Tile Maps D O 1 0O
goboogoboooboooboooboooboooboooboobobooooboo
goboobooboboobobilioobooboobooboobooobooboobobooD
U00b00o0oogogodShimabukuro 000100100010 000000000O000O000O
gobooooboooboooboooboooboooobooobooooboooboo
(13jJ0o00bogboloobooboboooooboooooboboooobooooobob
gobooooboooboooboooboobobooobooooboooooooooo
golgooboooobobooobboooobbooobboooobooooboboo
UoobooboooboobOobobOo0OWattenbergU DO 0O ODO00OOO0OOOOOOO0DOODO
O0WikipediaOO DO OUOOOOOOOOOODOOODOOODOO Chromogram 00O DO O [14]0
Chromogram D U O 000000 ODO0ODODOOODOODOODOODLDObOODOODO
O0Lammarsch0 0 0000000000000 0000000S0000000000O0
00000 GROOVEOUODOOO [ISJHGROOVELD OSO0OODO 100000000000
goboooobooobooobooobooobooobooobooboboooboo
gbobodgboobobuodgbooobobooboobbooboobbuooboobbodo

214 J0O0O0OOODOOOO

gboooboobobobooboobobbooboobNguwen OO0 oooonoOO
gboboooooboobobgoog pnelbobobobooooboboboboooon
gobooooboooobooooboooboooboooooooboooooooooo
gobogoobooobooobooobooobobooobooobooboboooDboo
gobodbbuobboobbuooobuoobboobobuooobuooobooooboo
goboooobooobooooboooboooobooooboooobooboobooooooo
gobooboobboobooboooobooboon



22 JUddoooooooobooboobo

221 O0OODOOOOOOO

CalisUODOOODOOODOOOOOOODOOOODODOODODODOODODOODODLO
goboooooobob 7ibobooobobgoobooobooboobobobooboboooob
0oooooboobob0obooooboboboooboboboOOWwWeberd oo
gobooobuooobooobboobboooboeuuobobuogoobooooboo
0o0o00b0oooboobooboob0o0bOobODragicevic 0D ODODOOOOOOODOODO
O0oO0DbOooDg SpiraClock DO DOODO [9]0D0000O0000O0O0O0OO0OOOOOOOOODO
goooooob2203000b00b0o0boobbo0oboobuoobodbDTominskiDOOOODO
gboogboobo2b00bo0boobooboooobooboooboobooboobobobob
gobooooooboobobgoooboboobob RomooboboboboooooooD
gobooobooobooobooobooobboooboooboobobboooboo
gbobodgboobobuooboobobooboobbooboan

222 0JOOO0OOOO0OODOOO

KemOOOOOOOOOOOoOoobooooooooooooooooobooooouooo
Uobo00obo0o0o0o0obob0oobO0o0obO0o00O Circleview U O 0O 00O [21]0 CircleView
gogobooooboobooobooooboobooooobobobolobopoobooooo
goboobooobooboooboobooobuoobbooobuooboon

223 J0OO0OOOOOOOOOOD

Mwiandy OO0 OO00000O000O0O0DOO0O00O0O00O0OO0O0O0O0O0OOOOOO0O0OO
gobooobbooboboobbooobooobb Roobboooboobooboon
gobooobooobooboobobobooboobooobbogboobooboobodMisue
gbooobooboobooo20b0booboboobooobooooobooboobobooboobooD
gobobooobboobbooobooobboobbo R3uuoboooobooooobooo
gbobooboobuoobouoobooboobbooboobuooboobbobboboobo
Uo00o0boobOooboobdbOcChonoView OO OO0 OOOOoOooOobooooooD
gobgoobooboobboooboobb obooboobbooboobooboo
gobogboobbooooab

23 oo oooobobbbbobbboboood

Paley D000 WebDODODOOODOODOODOOOODODODOODOODOOOODODOO
O0000 TextAre U DO DO 24 0TextArce U0 OO0 O0DO0O0O0OD0OODOOOOOOODOODO



gobooooboooboooboooboooboooooooboooooooooo
gboooboooboobooboboboobooboboobooboboobooobooDo
gboobooooobobooboboboooobobobooooboobobobooboob
ubobooboooboboobooobooboon

Krstajic U0 OO0 00000 oooooooogobooboonoooooooogon
U000 CloudLinesOD OO OO 2510 0000000000000000000O00DOO0ODO
gobooooboooboboobboobobooboboobooooobooboooooooo
O0ZhaooUDOUODOOUODODODUOOODUODOODOUODOUODOO KronoMiner O OO 0O [26]0
KronoMiner 0 0000000000000 O0000O0000O0OO0O0OO00O0O0O0ODOOOOODOO
gobooooboooobooobooobooobooooooooboooooooooo
gbooobobooboboboooboboooboooboboobobibobboobo
goboogobouooobooobooobooobooobooobuoobobooaoobooo
goboooooooo

Fischer UOOUOODO TreeMap27] U0 D0 00O0O0ODOO0O0ODOOOOOOO0ODODOOOO
ClockMapO OO GODO 28|00 0000000000000 0O 1000000000 00O00OO
gobooooboboobobooboboooboooboboobboooooboboobobooon
0000000 TreeMapU DO DO UOODOUOD TileMap O OO O OO O Multi Display 0 O O
goooogoo pe30jooobooooooobobooobobooooboboooobon
goolgbooooooooboooboobobooboobooboooboobooboboooooobooo
gobooooooo



030 00doouoobooodgdd

uobooobooobooobooobooobooobooobooboooboooooon
gobooobooobooobooobooobbooobbooobbooobboOoobobo
gboobugoobobbobobuoobobobobuoobooboboobooboobobo
gobooboooboboobooobooboooobooon

31 0ooggd

gooooboboooooobbobboooobbboooooooboobbooooobboo
Excel DODOOODOOOO0OODOOOOODOODOOODOOODOOOOODOOOOODOODO
goboooobooooboboobbooooboooboboooobobooobooboooooo
goboooboooboooboboobboobboobbooobbooobbooboo
gobodbooobooboooboaobod

gboboobooobbooood

b1 00000ooooooooooooooooooooooooooooogonDg
gboboooooobooo

32 OUudddoooooon

gboobooooboboboobobobobooooooobboboboooooon
gboobogboooooboobobobgobooboooooboboboobooooooooboon
OO000OO0ExeelDODOOODOOOODODODODOOOODODOOODOODOOOODOD
oooooogs3.1003200Excel 000000 0OOO0ODODOODO0OOOODOODODO 3.1
gboo20000b0000000b000000b0O032000000000000000D0
goboooobooobooobooobooobooooooobuooboobooooooo
goboobooboobooobooboo

gboobooboooooooooooogon

oo20000000000b0O000obbO0oOo0obOoobObOooDOoOobLbbOOD

oo3booooooooboooboooooooboooooooboobobooooD
gboboboboobooo

10



120

W
L3
)

mikER

2000000000000 0O000O000DO

O 3.1

W
L3
=

120

LIS

HER

BHhIFT
—

EES
ay

TR

nEER

" Playing

oocooooobobooooooboboooooo

032

11



(140 ChronoView: U OO QOO OMO

41 OU000dddo0ooooooobobobbobooboobooog

g3dgbooobobogbooobooboonobooboon

ool1i1googoooooboooboooboobobooobooobbooon

o2 00000o00bobooooooooboboboboboooooobobDOoboD
oood

go3lgooboboobobobooooobooobobobobogoooooooboD
ubboobodoboobbooboobobooobooboaonbod

b4 000000000000 000OO0OODOOOODOOOODOOODOOOOO

U40000000000D0
gbbooboobbooboobbooobooboooboobooonog

e NOODODOODODO

e JUUDODODODOOOOUO

g2000b00b00ob0oooobooboboboboooobooobobobobooboOon
goboooog

42 U00ddo0oooooooooboobn

ChronoView D000 UOO0O00OODOOOOODOODOOODOODOLOOODODOODLO
gobogboobboooooobod

uboobooboobbobobooboobooboooboobgsbooboooon
goooooo 1zogogboboboobogor-b0bo0obooboobgb cO00b0obon
0000000000000 00000000000 f:U—-RPO00000000000
gooo

fo(t) = (rcosf,rsinf) 4.1)

12



O 4.1: ChronoView O 0O O

13



gooo
™ t— 1o
0=——2
2 T c

0000000 T={t,ts,---,t,} €2V0000 ¢,0i=1,---,n0 0000000000
000000000000000000 f:2V 5> R2000000000000000

f(T) = é‘ > folt) 4.2)

teT

000000000000 00000000 TOOOOOOeD f(IOODODDOO

U41000¢000000cO02400000000cO0100DO0DO0OO1DODOOOO
gboobooooobotuboboooobbe7000b0DOO0IODOODODODOD
gooogobolioooogoi1bobooobooobooboooboobooooooboooboob
goboobooobooooboobobooboobbooboobobon

gboooboboooobooboboooobooboboooooboobooobooboooboobo
gbooogobgooooboo230s9000b0o0oobooboobooooooboooobooD
gooboooboooobuobooobuooboob 42000b000bobbobOobnooD
gbooboooobobobobobooooooooboboboooboobobOobOobOobon
s0b0oo0ooooooooosbouoooooboooooooonDg

O
0 2 4 6

T ]
e

10 12 14 16 18 20 22

(1@

U42:.00000000000DO00O0DODLOODOO

ChronoView D OO0 0000000000 O0D0OO0OO0 4300ChronoView OO OOOOO
goooboooboobooooooiobi1boboooobooobobooobooobooob
goooooooooboobboboboobbooboobboobbogobobobooobboobOoD
googbooogoobogbooogbooooboobooobboboosgboooboon
gboooobooobobooobooboobooooboooboobooboboooboeOb
M“400o00b0obooboboboboboobooboobboobobOobooboobOobobo
Boo200000000000000000180022000000000000000

uooboooobobooboobobooobobooboboooobooboooboboaoooboooooon
goboobooobooboooboobbooboobobo

14



20

18

16

14 10

12

O 43: ChronoView OO OO OOUOOOOOOO

43 OJU0O0Ooood

gooobooboboboooobobooooboboobooboobobooooooboobo
obooboboboooooboooooooooooooooobooboobOooD EBIIODOD
goboooboobboobboobbooobooobooobooooboooooboon
gbooboooooon

o4100000000000000DOO00DOO000ODODOODOODOODOODDOODOO
gooooo

44 O00O0OOOO

ChronoView U O OO0 O OU0OO0O0ODOOOOOOOOO0ODOOOOODOOOODOOODOOD
gbobodbooooboobooobooboooboboobooboboaoo
oobooobooobooobooobooobbooobooobbooobooooon
googboobobb4400000000000DO0O00ODOOOODODOOODOODOD
goboooobuoooboobobooobooboboobobooobuooboooooobooo
gooond

ChronoViewO O OO ODOO0O0D0ODOOO0ODOOODOOODOODODOOODOOODOODOOODODO
gobooooboooboooboooboooboooboooobuoooooooobooo
goboogoboooboooboooboooboooboooboooboooboo

15



20

18

16

14 10
12

044 0000000000000000000000000

gobodbooobuodobooobooboooobbooboobbooboo

45 0O0O0OOO

ChronoView D 000000000 ODOOOOODOODOOOOODOOOLOOOOOODOOO
gboobobooboooboooboboboboobooooboboboboooboboboo
goboooboogad

450000000000

gbool1ooooboogobooooooboooboobooboooboobooboooooobn

16



gbbooboobooboooboobobooboooobobobobooooooobooooooboo
gooooooobobooogobooboloibobooooboobbobo4sbo0oobOoDb
gooooon
O4e60000000000D000OO0ODOODOLOOODOODODOOODOODOODLOO
goboooobboobobboobboobbooobooobbuoobboooboDboo
godgbbuooobuooobbooobbuoobbooobooobbuoobbooboboo
gboboobooobobooboooboobooooon

17



4600000

18



st oboooood

oobooboobooboobooboooboobooboobD 400000 ChronoView O OO
gobooboooboboobsioobooboboooboobbooobo

8N ChronoView
File

view:

all
style:

circle s
show all sets:

all events .

alpha: 152

P g
0 50 100 150 200 250

label freq min: 144

I o
0 1000 2000 3000 4000
label freq max: 4500

J
0 1000 2000 3000 4000
circle freq min: 10

AV e
0 1000 2000 3000 4000
circle freq max: 4500

T O T R
0 1000 2000 3000 4000

os1:gooogoogon

19



5.1 ChronoView [l 0 0OO

O0000000b0b0boOobOobOon ChronoView U O 0O 0O O O ChronoView O O All
Viewl] Day Viewl] Weekday&Holiday View U 30 000000000000 OO

AllviewOODQOOGOQoOooDoooooobooboboooooobooboboooooo
oooooboooooboouooobooooooboooobob s20obp0bbo0oOo0OOoOoOo
oooooO0ooOOoooooboo0ooboobobOoooo

Day View( 53)0 00000000 0ODOO0ODO0ODOOOD0O0ODOOODODObOOODOoDO
oobooobooooooboo7boboooobooobooboboobboobboooboboDoboo
oooboooboooobooOobOOoOobooOO0bOoOobDOoOooObOObDOoOobOOobboObDboUODoboo
0000000 0DO000OdD0oOoO0oo0oOo0obOOoO0ooOOoooOoooOooooooDOg
ooooooon

Weekday&Holiday View(d 5.4) 000000000000 O0O00O0ODO0OOO0O0O0O0OO0
000o000O0o00O000O00DOO00DOOo0DOO00200000D0O00DOO0ODOO0ODODO
ooboooboooooboooboooboOobOooboOooOOoobOoobboobDbooDoboO
ooooooOoO0ooOOoO0bOOo0oOOoO0bDOoU0bDOo0DOOU0DbOOODOOoDbDOUODbOODobOO
000D000O000O000O0dooO0oD0oDOo0oDO0o0ooOoooOOooOoOOoooooooooDog
oooooobooobooobooboboooobooo

52 0000

Obo0ooodOChronoView OO O ODOODOOOODOOOOODOOODODOOOOOO
gooobooboboobooboooboboooboobogog ssooogobooobooboggoo
gbobobobobooboobooooooooooo

53 Joooood

ubobogobooboboobboobobooboboobobuooobooobooooo
gobooooboooboooboooboooobooboboooboonoooooobooo
goooboobooboboobobo@obobhoboboboboboboboboboob
goboooobooobooobooobbooobooobooobobuoobobooonoobooo
gboobopoooboobooboobobobboboboboboooooboboboboo
gbobgoboooooooboobobgoboooooobooobooboobobooooooob
goboooobooobooobooobooobboobbooobooobobooboon
gboobooooobobobobooboobooboboobobooboobooobooboo
gbobobobobobobobo

20



OS52AllviewODOOOOOOOOODOOOOOOOOOOOOOOOOODOO

21



pERs
o t

'
Playing

0s3:00000b00b0obobgobobogobon

22



Os400000000000D0000D00D0ODOD

23



:Yele) ChronoView

File
view: e
[an s . Date: 12 1, 2011, (Thu).
58:36
style:
circle &

show all sets:

| all events [

alpha: 156

150 250

label freq min: 48

0 1000 2000 3000 4000
label freq max: 4500

0 1000 2000 3000 4000
circle freq min: 22

0 1000 2000 3000 4000
circle freq max: 4500

0 1000 2000 3000 4000

gss:gogbgbogbobobobobobobobobobobo

24



el ULUOOO

ChronoView 0D OOOD0OOOO20000000000000

ljogbobooboboooooooooooobooboboobobooobooboooooon
gobogoboooboooboooboooboooboooobuoooboooobooo
gobooooboobooobbooobooobobooobboooooboobboobooon
gboboboboooobooboobobooboooooboooboboboboboooboob
goboodgboboooboooboo

20000000b00oobooTwiter OO0 OO0OoOoOOODOO0OOOOOO
gboooboobobooomooobongboooboooooooooboobooboboboon
gboooboooboboooooooooobooboiobooooboooobooooboooboob
goboboobbooobobooobboobboooboboooboboobobooooo
gbooboobooooon

61 JU0O0OOOOoOoooboOoOO

ChronoView D 0 OO 0000 10000000000DO000O00OO00O00O0OO0ODO0OO
gboooboobobooooooooIrrbooboooooooooonoonooooboooonoo
goboobooooboobooooo

611 00000

uboboooobooooboooobooobooobobooobobooobooboooooooooon
gogoboooobb (UNXOooo)yooobobobooobbooobboooobooo
gbogooboboogobIrbouogboboobrroboboboobooboboobo
obobobooboboobooooooooooooogooe1nbgg

25



¥906

LYOvS

201'001°15°861

€706l

C10€T6¢e6Cl

LNO 9OV - 350D 0 01c 9 do (44
LNO gDV - 350D SLIT T99LS €TEET0E0T TTOT6! 38 €81 L1 dpn 19 0£2006£6T1
dSHY - 950D €S 65661 01001 15861 vT0T61 oce 8 LT sup € 086663€6T1
LSA dOL - 350D 08 P8P PE00T 15861 €06l 15829 Y08€ 9 dny 99 67€T68E6C1
LSY¥ dOL - 350D 08 95S¥S YEEI0E0T TTOT6! 449 IELT 9 dny 0L 108888£6C1
LNO gDV - 350D 968¢€1 0995 T001° 15861 17061 9 oL 9 do ¥ 61€198¢6C1
0ooo 000000 | 000000 | 00004dl000| 00004dl 000 | 000000 | 000000 | 0000000 | 0000 | 000000 |((000XIND 0000000

ooooooooooooooo-r9 g

26



obooboooooooogz2onoi1ol1googogoooobobobobobooooon
10,0302700 0000000 PO OOODO 128000 0 000O00OOO0OODODOODOODOO
gboboboboooobooboboboogoooobooboboobobooobooooon
gboboboooooboorooobooobooobooooobooboboboboboboo
gooond

ugboogbooboobooboboobuooboobuooIrooboooboboobo
goboooobuoobobooobooobooobobooooooobboobooboooooo
obobobobobobobe2bub

ge2:0000000D00ODOODODODODODO

Oo0ooooo (UNIXOooOo) | ooIp
1293861319 192.0.2.1
1293888801 192.0.2.2
1293892329 192.0.2.3
1293899332 192.0.2.1
1293903401 192.0.2.4
1293912234 192.0.2.2

06100000 ChronoView DO DODOOOOOOODOODO 6200100000000
gboboboboobobooboboobooboooooorroooboooboooboobobonboo
dooboboboboobooboogelaooe20d 62000 oboIPOODODOD
gbobogboobbooobooobbooIroobboogbooabod

612 00O

ChronoView D 000000000 DO0O0ODOOOOODOODOOOODODODLOODODODOOLO
gboobooooooobogobobobooooooobooboboboboboboo22000
200000b00boooboooobooooboboobobooobboobbbooboobDoboboo
gobooobooobo22220b0 230000100 200000000000000000
googbooboboooboobobogboobobooboobooobono2200 230
ooooooooboboobboboobooboo413700100 20000000000
167,1900 0000000

gooooooobobbobbobbbb0000000000000000000000192.0.2.10
goooboooboooobooboooobboooobooboobooobogob ,735,13100
gboobobobobobooboboo20boobobboobOoobonioe2.0.2.2000
gboboooobobobooooobooooboboooobobobooo7,2zi60 0

27



P:192°0.2.1
freq: 1985131

© 10

ge2:100000000DODOOODOODOO

28



gooooo

613 OO

gbobooboboooobobooooooooboobobobooboooooboboobobobo
goboooobuooobooobooobbooobooboboobobuooboobooooobooo
gobooooboooboooboooboooboooboooboooboooboo
gboboboboboboboboooobo

ooboooooooooooo19202100000000000000000 192.02.20
goboooobooobooobooobooobooobooobbooobbooboo
gooobooobooboobooboggzoe21ogoooooooooobobooon
ooobobobobobobobobobobomo2iobobooboboobobob
gobooboobboooboobooobooboobbooboobo

62 UJUUO0O0OOOOOOO

ChronoView O OO0 O DOO0OO2000000Twiter 100D 0OO0OOO00ODOOOO0ODO
gbobooboooboobobooobooobboooboobbo

621 U0OOODO

gogbobmobobbooooboobooooobbooobboooboboboooobbo
0000000 000000O0Twitter D StreamingAPI'0 000 0000000000000
00000000 00000000000 M 00000000000 MeCab’000000
goboomooboooboooboooboobobuooboboobboobbooobo
gboboboboboobobobobobobobobobobobobUoe3nbod

ge3:0000000OO0

oood 00 oood oooad

white_luc 2011/12/18 19:30:20 | DO OO O gogd
yamahakusyon | 2011/12/18 20:33:09 | OO OO 00

adajmdap 2011/12/18 20:35:12 | OOOO 00

"https://dev.twitter.com/docs/streaming-api
*http://mecab.sourceforge.net/

29



oooobooogboo20110120 1000 120 310000 103,1940000000
U000 (dataset #1) D O 20120 10 1000 10310000 99230000000000
Udataset#2) 000000000000 O0O0OO0ODOODOOOOOOOOODOODOODOD
oobobobobobobobbe3lbdataset#l O OO ODOODODODODOD
OoobobobU0ed4Uldataset#2 00D OO ODODODOODODODODODODOD
goo

Ubooboob0ooooooooooooooonSweamingAPIOD O O0OOO0OOO0OOOOOO
goboooobooobooobooobooobooobooobuooboboooboo
gobodboob oobboobuoobbboobobooboobobuooboboobobdg

622 OO

dataset #1 [ dataset#2 [0 ChronoView 0 000000 O

Weekday&Holiday View D 0 000000 0000000000000 O0OOD OO
00bO0oooOoobOO00ob0obDoOOobOOo0bOO0o0bOobOooDoOOoDoOoOobOOoOoDbOoDbOoonoo
do0o00do0oOo0ooo0bOo0o0oooOo0o0oo0bOooobOo0oooOooobOoooooooooa
0do0o0ddo00dooO00oo0o0ooOoooodoooooDodoDobOoonoooooOon

DayViewO O OUOODUODMOUODOOOODOO 00O OODOOoOoOooDOoooooooon
doo0doOobOooodbOoooooDOo0boooooOo0booDoDOooOoooOonoad
Jddd0o0o0o0ooooooooooooooooobobooooo00oomoooooo
0000000000000 0D0O0D0O00D0D0O00D0DO0ODOO0ddataset#1 O dataset #2 O
odooooooooooa

000MOO00000000000o0D0D00D0000oo0o0o0OoO0noOdnoOdddataset
#1 0D ODOO0O0OD01200 1300000000000O000O000O0O0O1100O 1400
000000000 400000000000 O0dataset# 200000000 1200 1300
0do0ooddoodooodoooooodoooobDooooooog

dataset#1 0 dataset#2 D D 0 00000 0OOdataset#1 D OO0 DO 0OODOODOODOOOOOO
OdododdoAlviewOOOOOOoooOooOoooooooooo230000000000
000o000obOo0ooooooooo0oooooooObOooooooDboooDDoOoooDoo
0do0oOo0dobOO0o0oboObOO0o0oObObOodbObOo0obobOo0ooDbOo0ooDbOoOooboOooooa
go22000 00000000000 O0DayViewO OO Ooooooooooooooo
000000oooooooOoooDo0oooooooooDOo 2200023000000 00
d0o00oOO00oobooboo0oOoobOoobOobDooboorRo100Do0oDoOo 22000 12
0100000100000 oo0do0boo0doo0ooboooooooogd

623 OO

goboboobooboobooboobooboooobooobooboobooboobobo
obobooboooooboboboboo0ob0obobobooO0nnoD Weekday&Holiday

30



0e3 120 10000000O00O00O0DOODO

31



ge4: 10 10000000O00O0O00OODOO

32



vViewlOOOODMOOOOOOoDOD OO0 oOOoooOoooooooooooooooa
0000000000000 0o0DbO0o0o0ob0b0o0oDDayView DOODQODDOOOOO
0000 oDOOnOoo0oobooooboooooo0ooooobo0oooOoooDm@oooo
doodo0oOoooOOoboOobO0bOo0oOOo0bO00boo0bO0@ooooooooooooa
0o0o0oooooooooo0o0ooooooo00o0o0o0o0ooooooooo 12000 13
0o0bOo0bOo0bOO0o0bOo0o0bDo0bDoOobOoOoOoDoOoDoOoDoOOoonNooooooao
do0o00oO0oooOobOoobOobOoobOO0obOoobO0oDOoobOOoDoOoooOoOoooooOooo

0ddddodooo0 o000 oooooooooo0oooooooooooo
000000bO0dobOOo0bOoO0omooobooobOoooOooooboooooooo
do0o00do0oOo0o00obOo0o0oOooooOooobOo0oooOooooOoOooooOoooDooa
00000 oooooooooooooo 11oobD 1300000000000 oooo
0do000do0bO00o0bOo0o0oo0oOo0o0oo0oOooobOoOoooOoOoobDoOoooDoDoOooooa
O00oo0oO0ddOChronoView O OO OO ODODODOODOOODOOOOOODODOOOOOODOO
doo0ddoodpooOooDoooooaon

dataset #1 [ dataset#2 00 000 0O 0dataset #1 D0 00000 00O0OOOOOOOOO0O
0do0o0ooddobOOodooOO0doDbOo0ooo0oOooooDbOOo0ooDoOoOoOoOoooDoDoDOoOooooao
00000000000 0DayView OO ODDOOOODODOOODODOOR2000000
0OO00DbO0O0bOO00ObOO00ODOOODODbOOODOOO0OODODOODbDOODbDOObDOObDOO
120 100000022000 1201100000 1000000000000 oOoQoaa
doododoodoodoOdDOdobdoDoOooDodbOdobOopDoOoooooooooo
ChronoView D 0000000000 DOOO0DOODOOOODOOOOOODOOODOODODOODOO
0do0oOo0doOooDooOOo0oooopoooooaon

6.3 0O

goobooobobooobbooobooobboobobbooobboooboooobo
gboogboobooooboloooboooooboooboooooooobooooboooboob
goboogbooooooo

goobogoobobooobbooobooobboobbboooboboooboooobo
gobogobuoobboobbuoobbuooboboooboobobuoobboaooboo
gboboooooboboboboboboboboobooboboboboooobobooo
gobooooboooboooboooboooboooboooboooboooboo
gogboogobouooobuoobobooobuoooboooboooobuooboboooboo
goboooooboooon

ChronoView D 000000000 OOODOOODOODOOOOOODOODOOOODOLO
gbodgbooooboobuoooboobooboboboobooboboobooobooboo
ChronoView D00 DOUODOO0OOODOOOOOODOODOOOOODODOOOODODOODO
gobooboooboobooobooboooboobbooobuoobobooon

33



070 OO0

uoboooobooobobooboobooobooobooobooobooboooboooooon
ChronoView D OO O 0O0OChronoView U U OO OO ODOODOOOODODOOOOOODODO
gogboogobouooobuoooboooboooboooboooobuooboboooboo
OO0DO00OO0OChronoView OO OO ODUOOOooOoooobOoobbooooboboooooD
gooogobooobooboloobogoboooobooboooooboooboobooobon
gobobooobboobboooboooboooboboooobobooobbooboboo
gboobooooboobbobooboooboobooboobooooboooobooooooboo
goboboboboboboboboboboboobobobooboobobooboboboooo

Uoboo0odTwitter 00O 00000000000 O00O0O0OO0O00OOODOChronoView
OboodoobooboboobbcChonovView DO OOOOoooooooobooooD
gbobooboobobobooobobobbooboboobobooboooboboboon
goboooobooobooobbooobboobbooboooobuooboobooooobooo
O0O0OChronoView D OO0 DO0ODOO0OOUODOOO0OODOOOOODOODOOOODOOWebODO
gbobobobobooobooooobooboobobobobsSyNOOoooobooooo
OO0000O0OChronoViewl Web D OO DO OOODODOOOODOOOOOOOOOOODOODO
OoO0bO0b0obOobODChonoView U DO OOODUOOOOoOooooOO

34



HpN

uooboooobobooooboboooboboobobooobobooobobooonobooooon
goobobooboboobobooobooboobbooobbooobboobboobboo
gbboboboobooboouoobobboboobooboobooboobooobogo
uobooobooboboobbooobooobooooboooboooboooooon
gbobobobooobooooooooooOONAISODODODOODObOODbOobOOoD
gobbooobboobbooboobboobboobobooobboobbooboboon
goboobooobbooooogd
gboboboobooooobobobobobobooboobooboboboboobon
gobooobooooboboabboooobbooobbooobboobbooobooboobooo
gboboobooboooboooobooboobobooobbobobooboobooobgoon
gbobgoboobooboobobooboobobobobooooboobobooon
gbobooboobbooboobbooobooboobbooboobboobodao
gobogobooobooobobooobobooobboobobuoobboobobooobo
gbobobobobboobooooboooooooooon

35



oo

[1]

(2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

Wolfgang Aigner, Silvia Miksch, Heidrun Schumann and Christian Tominski. Visualization of
Time-Oriented Data. Springer (2011).

Sonia Fernandes Silva and Tiziana Catarci. Visualization of Linear Time-Oriented Data: A
Survey. Proceedings of the First International Conference on Web Information Systems Engi-
neering (WISE’00), Volume 1, pp. 310-319 (2000).

Geoffrey M. Draper, Yarden Livnat, Richard F. Riesenfeld. A Survey of Radial Methods for
Information Visualization. IEEE Transactions on Visualization and Computer Graphics, Vol.
15 Issue 5, pp. 759-776 (2009).

William Playfair and James Corry. The Commercial and Political Atlas: Representing, by
Means of Stained Copper-Plate Charts, the Progress of the Commerce, Revenues, Expenditure
and Debts of England during the Whole of the Eighteenth Century. Printed for J. Debrett; G. G.
and J. Robinson; J. Sewell; the engraver, S. J. Neele; W. Creech and C. Elliot, Edinburgh; and
L. White, London, UK (1786).

Ian Spence. William Playfair and the Psychology of Graphs. Proceedings of the American
Statistical Association, Section on Statistical Graphics. Alexandria VA: American Statistical
Association, pp. 24262436 (2006).

Aleks Aris, Ben Shneiderman, Catherine Plaisant, Galit Shmueli and Wolfgang Jank. Repre-
senting Unevenly-Spaced Time Series Data for Visualization and Interactive Exploration. Hu-
man Computer Interaction INTERACT 2005, pp. 835-846 (2005).

Paolo Buono, Aleks Aris, Catherine Plaisant, Amir Khella and Ben Shneiderman. Interactive
Pattern Search in Time Series. Proceedings of Conference on Visualization and Data Analysis
(VDA 2005), pp. 175-186 (2005).

Susan Havre, Beth Hetzler, and Lucy Nowell. ThemeRiver: Visualizing theme changes over
time. Proceedings of IEEE Symposium on Information Visualization (InfoVis 2000), pp. 115—
123 (2000).

Conglei Shi, Weiwei Cui, Shixia Liu, Panpan Xu, Wei Chen, and Huamin Qu. RankExplorer:
Visualization of Ranking Changes in Large Time Series Data. Proceedings of IEEE Symposium
on Information Visualization (InfoVis 2012), pp. 2669-2678 (2012).

36



[10] Krist Wongsuphasawat and David Gotz. Exploring Flow, Factors, and Outcomes of Temporal
Event Sequences with the Outflow Visualization. Proceedings of IEEE Symposium on Informa-
tion Visualization (InfoVis 2012), pp. 2659-2668 (2012).

[11] Yuzuru Tanahashi and Kwan-Liu Ma. Design Considerations for Optimizing Storyline Visu-
alizations. Proceedings of IEEE Symposium on Information Visualization (InfoVis 2012), pp.
2679-2688 (2012).

[12] David Mintz, Terence Fitz-Simons and Michelle Wayland. Tracking Air Quality Trends with
SAS/GRAPH. Proceedings of the 22nd Annual SAS User Group International Conference
(SUGI), (1997).

[13] Milton H. Shimabukuro, Edilson F. Flores, Maria Cristina F. de Oliveira and Haim Levkowitz.
Coordinated Views to Assist Exploration of Spatio-Temporal Data: A Case Study. CMV ’04
Proceedings of the Second International Conference on Coordinated & Multiple Views in Ex-
ploratory Visualization, pp. 107-117 (2004).

[14] Martin Wattenberg, Fernanda B. Viégas and Katherine Hollenbach. Visualizing activity on
wikipedia with chromograms. INTERACT 07 Proceedings of the 11th IFIP TC 13 international
conference on Human-computer interaction - Volume Part II, pp. 272-287 (2007).

[15] Tim Lammarsch, Wolfgang Aigner, Alessio Bertone, Johannes Gartner, Eva Mayr, Silvia
Miksch and Michael Smuc. Hierarchical Temporal Patterns and Interactive Aggregated Views
for Pixel-Based Visualizations. IV ’09 Proceedings of the 2009 13th International Conference
Information Visualization, pp. 44-50 (2009).

[16] Dinh Quyen Nguyen, Christian Tominski, Heidrun Schumann and Tuan Anh Ta. Visualizing
Tags with Spatiotemporal References. 15th International Conference Information Visualisation
(IV2011, July 12-15, 2011, London, UK), pp. 32-39 (2011).

[17] John V. Carlis and Joseph A. Konstan. Interactive Visualization of Serial Periodic Data.

Proceedings of the 11th annual ACM symposium on User interface software and technology

(UIST’98), pp. 29-38 (1998).

[18] Marc Weber, Marc Alexa and Wolfgang Miiller. Visualizing Time-Series on Spirals. Proceed-
ings of IEEE Symposium on Information Visualization (InfoVis 2001 ), pp. 7-13 (2001).

[19] Pierre Dragicevic and Stephane Huot. SpiraClock: A Continuous and Non-Intrusive Display
for Upcoming Events. CHI’02 Extended Abstracts on Human Factors in Computing systems
(CHI EA’02), pp. 604—605 (2002).

[20] Christian Tominski and Heidrun Schumann. Enhanced Interactive Spiral Display. Proceedings
of the Annual SIGRAD Conference 2008, pp. 53-56 (2008).

37



[21] Daniel A. Keim, Jorn Schneidewind and Mike Sips. CircleView A New Approach for Visual-
izing Timerelated Multidimensional Data Sets. AVI ‘04 Proceedings of the working conference
on Advanced visual interfaces, pp. 179-182 (2004).

[22] Kovalan Muniandy. Visualizing Time-Related Events for Intrusion Detection. Proceedings of
IEEE Symposium on Information Visualization (InfoVis 2001), IEEE Computer Society (2001).

[23] Kazuo Misue. Anchored Map: Graph Drawing Technique to Support Network Mining. /EICE
Trans. Inf. & Syst., Vol. E91-D, No. 11, pp. 2599-2606 (2008).

[24] W. Bradford Paley. TextArc: Showing Word Frequency and Distribution in Text. Proceed-

ings of IEEE Symposium on Information Visualization, Poster Compendium, IEEE CS Press, (a
poster) (2002).

[25] Milos§ Kirstaji¢, Enrico Bertini and Daniel A. Keim. CloudLines: Compact Display of Event
Episodes in Multiple Time-Series. IEEE Transactions on Visualization and Computer Graphics,
Vol. 17, pp. 2432-2439 (2011).

[26] Jian Zhao, Fanny Chevalier and Ravin Balakrishnan. KronoMiner: Using Multi-Foci Naviga-
tion for the Visual Exploration of Time-Series Data. Proceedings of the SIGCHI Conference on
Human Factors in Computing Systems(CHI’11), pp. 1737-1746 (2011).

[27] B. Shneiderman. Tree visualization with tree-maps: 2-d space-lling approach. ACM Transac-
tions on Graphics, 11(1):92—99, Jan. (1992).

[28] Fabian Fischer, Johannes Fuchs and Florian Mansmann. ClockMap: Enhancing Circular
Treemaps with Temporal Glyphs for Time-Series Data. Proceedings of the Eurographics Con-
ference on Visualization (EuroVis 2012), pp. 97-101 (2012).

[29] Fabian Fischer, Johannes Fuchs, Florian Mansmann and Daniel A. Keim. BANKSAFE: A
Visual Situational Awareness Tool for Large-Scale Computer Networks. Proceedings of the
IEEE Conference on Visual Analytics Science and Technology (VAST Challenge 2012), pp.
157-158 (2012).

[30] Fabian Fischer, Johannes Fuchs, Pierre-Antoine Vervier, Florian Mansmann and Olivier Thon-
nard. VisTracer: A Visual Analytics Tool to Investigate Routing Anomalies in Traceroutes. 9th
International Symposium on Visualization for Cyber Security (VIZSEC 2012), pp. 80-87 (2012).

[31] J. Bertin. Semiology of Graphics: Diagrams, Networks, Maps. Univ. of Wisconsin Press
(1983).

38



