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The research on a model of the creative design process

for data visualization

Abstract

In recent years, Al technology and data analysis have been employed in various fields.
Specifically, the government’s vision of a data-driven society promotes using vast amounts
of data, machine learning, and statistical methods to increase efficiency and automation
in various systems.However, the accuracy of Al systems that rely on big data-derived ana-
lytical results and models depends on various factors, including probability and data bias.
Therefore, users of Al systems must have the opportunity to understand the limitations and
uncertainties of the models.Additionally, in large data sets containing a variety of variables,
what story is derived from them depends on the analyst’s interests and objectives. There-
fore, it is important to understand the analyst’s views and the diverse stories behind the
vast data.

Data visualizations that emotionally express complexity and diversity can make viewers
feel the stories behind vast amounts of data. Some exceptional designers or artists develop
such remarkable works. However, no general design process model has been proposed. Nor
is there a way to appropriately share the experiential knowledge of skilled workers with
learners.

To support a learner or a practitioner, this study proposed the general design process
model and patterns of practical knowledge on data visualization projects. Specifically, we
developed the model and pattern languages based on observations of actual data visualization
design projects carried out by a data expert and a visual designer with programming skills.
The model provides an overview of the project and helps understand each step’s role and
relationships. And the patterns are functional as a common vocabulary to describe recurring
conflicts. In addition, we produced a booklet entitled "Data Visualization Design Patterns”
that explains the models and patterns for practitioners.

We conducted a workshop for design and art students to develop data visualizations with
data experts and an interview for an experienced designer to investigate the impact of process
models and patterns. The results showed that participants understood how to proceed with
the design process and were able to solve problems in their projects through their devising
by referring to the patterns.

Keywords: Data Visualization, Information Design, Communication, Design Process, Com-

putational Design

Graduate School of Media and Governance, Keio University
Masaki Yamabe
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o : A .
I B R i T |2 [day | il morsig, e wighe
2 | 2 2 E ; 2 2 0 z .
i 3 % 3] 3 E L ui 3 3 21|SE fair fun-thine weather.
(] 4 el BE 4 4 4 22|S.N.E fair mora. inclinableto rain at night.
1l 5 51 5 5 n; s s 23(SW rainy morning, fair evening.
e 2 s 6 [ s 24|SW fair fun-fhine weather.
Z z 71 Z 2 7 25| SW fair fun-thine weather.
] 8 ] : 8 8 J 26| due$ clofe dry weather.
F 5 ; 9 9 9 9 9 Dlediy N .
] i 77 3 7 7 o 27|SW fair fun-fhine weather,
7 5] o w 7 E I 7 28| SW clofe dry weather.
[1H 7z i 2 AT 2 72 72 29| SW clofe dry weather.
SNNEING 73 4 73 3 73 73 30)dueS rain morning,fair evening
I g 7 o 2z 2 [1#] Q A Soehme
35 7 5 75 s s
J6] 6 J6 ] 73 E J J6 |
77 7 7 ] 7 7 [77]
18 8 J8 8 /8 /8
19 9 19 /9 J9 19
20 20 20 20 U 20|
2/ 2 2/ o 2/ = 2 2
22 22 22 0 22 gy 22
3 3 %3 [1 L 3 23 LET 3
3 24 3 e ] ]
25 % 2% s 5 25
7 26 26| 26 1] 26 26 i 26|
I 7| 7 B B 27 27
28 28 28 28 28 4 8
1 29 29 gl 29 29 [1T]29
30 30 30 30 30 177]3¢
L 3 £l s 31 5 L] 5

K17 g—1F 7oy MZk? 1684 FFOKERTO Ty + () L HEOEYL K

itk (H)

1.72 HEF0ERERrT—4

B m%, e MBS R T 22K L TIEMFOREBICL S 2ADPKE
W, e =<2 7 Moo HHEICE o TAORTMIZHI D B 2R T 2
ZelE. Ao DRERZ LDOETERED O THEDIIRLTIERLBRVHDTH -7,
17 HFLIE, I —m v XTIEERMEOHEEMR L R e, sFrEGRIHED 572D,
EROGHNLTAI XY "R BEE > TE, FAVEHRLIEBENSEREL. AO
P OMEE, KRR AREZERE LTl 5 X512 %, 41 F Y ATIEIARICHES M
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ARRIECEUIZ L O RBEDRLRD S A% FHlT 2 A0 T0H. BROFRTHD-0
WIEAPBRINS, TN DFELERRL LT TBUREM (PoliticalArithmetic)y 23
1690 FEi2” 4 UV 7 &+ RT 4 (William Petty) 12k » THIfRE Nz, 77 Y A TET—
TN — LOBEE BT OFEGmD DMERmOEE L. IO ZME LM AL L 72,
Hat (statistics) DFEEDE (state) TH 2 L S512, EOREZITRELUEE 2 XX 2729
WX FXEREBMDMTDNIZ Z LG DEIRTH 5,

F 720 18 LA & 19 HHITH I CIRHIRIE At O R b H E o T, HEFTHEEIH
KPEZBZ THRLUERDZ DN KO8 hkhote, 25 LKA, FEFLL
7T — X RMRETHNCEDPN B HERZ D DT MRR D FROBENIEE o 72,

173 Ao/ LEYT—>3>

B The Commercial and Political Atlas 1786 A ¥ VA TY 4 VT L+ T 47 =7
(William Playfair) 12 & % I'The Commercial and Political Atlasy & X 7z—DOAR
HHATE N, BUREMD B 100 . SEMBEN S FEL, F—m v 0 77U A,
TR AKEZEMT 20002 =MEG EHLRD. BEFEMIGRE T TR FEELYIR
WBWTHERMBFIIEL K 2o K TH 2, WRZT— X 2= AN IEMEC B L
2V, ZABMRD=—AZEBLEDOBZORTHZ (K 1.8),

T T L4 7 = 71% [Statistiacal Breviaryy (1801 4E) ZHRKLTW3, #2757,
s o7, 777728, BRCTHHENICHIZT2X 4777 20afE2#EDIEL
TWAHTRI 20225 (K1.9), ZOHMZZEERR L. BRIEDLLZXAT 7T 00
Bz R U7,

TVUA 7 27 T AN EERE BRSO TR S BT E ORI R 2 5
FAOHEFICHERH L. ERER & WS MRNHR 2R T 2 720 OB LI TR IR
XM EHR LI S5,
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Exports and Imports of 8 COTLAND to and from different parts for one Year from Chriftmas 1780 to Chriftmas 101 - Exports and Imports to and from DENMARK &% NORWAY from 300 01780
,r,:f_';u‘e ‘F"‘r‘“‘r‘h o0 oo : ,u_o_r_up e -% 0 3 T : ste Lo T | ‘
i B 5 B 5 5 S 1k il B 5 RSN -
5 2 e 2 i Jap — T /
=l ;,#ﬂ =k | sk i | Pl S
-t S S e - .
HERE | 2 5 I O B R B P T 1 T P V- e
B | | R it |l el odtos BRI oM e — f BaraveE o,
1R8I i O e | tarsem. Avo o
| ] L I flet e ltent [ Orenlond L ENGLAND.
R T T L i ’ l’ Tl el e s I 5 Ty J
=l P e ol vz ,,‘——:ﬁv L B
B 1 T e SRR Btent T 2 —— 1 s
= o o et e Ll L A = —
I H | | [ Guermty | - - -
[ o= g | | Gormany it
= HHH | =%
|l feakeslial -] I Plandire ~ 1°
= - Wit ndher g Iy
! t e
o = e e 0 i o = 7o =

The Bottom line & divided into Years, the Right hand line tnto L1000 eact.
bttt 2 ke s it 1 g . by W Pl N et 358 St Lo

The Upright divgfions are Tin Thoufind Lounds cack . The Lilack Lines are Exports the Rebbedlines mports.

1.8 The Commercial and Political Atlas: () 1700 5 1780 FEFETDA ¥
VRZBIEINT <=2 7y z—DEZINKL () 1780 FDRAay 7 ¥ FiC
B ZRNE G, B 6 EE % RER O 5 2300 A FE 2 RS

CARTE Safuti - delimntiet e propeletlion ot Bic Bevarn e Privogaeii Notiae o dfweope, ancde dn Ko o e Ao{w‘- o B B At 1
I g e g ]

e it ]

2 BT ¢ 1

i

1
3
i
4

el

i A I
[N Tt ey Sy,

1.9 Statistiacal Breviary: 3 —n1 v XEEDO AN (EOHOES). FE (HD
BoEx), Etomi (HomfE) orftzidaTtnsd, 2o TEMZHWTE
KDL F v =1+ D XS RENEGRB, ERCILZMEORI, XUMD XS RRBLY
DON)T—YarvhAERons

BO—XZA 7T 5L YN OBEBRAISLD FEZEE e LT, MEANDHHT D
LIV T =Y avhbdb, TLEYT—Yare UTERABULERIA T 2 56 2
DEXL DR TE S, 7r—L YR - F A F % — (Florence Nightingale) ¥V 37
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§4r (1854 £E-1856 £F) WKMEHE L TRET 2 ¥, fMEtE&E Y 4V 7 4 - 77— (William
Farr). f#4E2EDY a > « ¥ —F >~ F (John Sutherland) & & 12, BRI DT
PV FXERMIBERZEE 5 %21To7%2. K110 27V I 7EHFTHE L
T OB HEREEZRRIITAHRILL20WbW 2 e — XX A 775 L THbD, T,
FHED S BAEEICE R > THE LZELTDANBD, ABICX > THTE LA L
DHZ L, RO EEEEZMIK L7 1855 F 4 AZBRICHB L2 #XKLL7=d DT
»H5 (RHFDOF VIR, FHOEG, B ZOMmERT),

5 DIAGRAM op rug CAUSES or MORTALITY :
APRIL 1855 10 MARCH 1856. IN THE ARMY IN THE EAST. APRIL 1854 10 MARCH 1855,

Te,
dugy i %,

The Areas of Vhe e, red, & black wedges are each measured from
the: cenire as the common. verte:

The blue wedges measured, from. the: centre of the: ctrele rgpesent area
for area the deaths from-Pr o ilitigadie- Ty ? the.
red wedges measured from the centve the deathes from: waurds; &the
black wedges measured. from the cenirethe deaths from all other causes.

The black bine acrass the red. triaregle i Niv? 1854 marks the boundary
of the deaths from all other carses diring the monitly.

e Oeltober 1854, & April 1654, the blaclk area cotrides willy the red,
wJanacary & February /855 the blue coincides with the black:.

TTe-endire areas may be compared by following the blue, iheved & the
black lines emelosing than-.

1.10 Diagram of the causes of mortality in the army in the East ¥ X #17-
RAT7 7T h, MEHE [Notes on Matters Affecting the Health, Efficiency, and
Hospital Administration of the British ArmyJ) OHCTHH X7,

1.7.4 BECPYROREBICHESHRET—XORE

PERFmZ WA THEN ST 2 &, VP REOHEBICHWEESLHBEDORES —&
L. BBREOBEBD2 oMK D BT — X 2RI DEDSHE L7, 19 LI, 1 FY R T
ALK OTENFEA LN D L REDYEZHEN T ETHMIATE 2 X 51T DA%
CHEDIEREZX X EXRFMOERRES R R o7, FETIEZN X TOKEPLIERK
TOWRICEREED D D . KRBEWIED 720 DZZBMHEfHE N Tn L, FhER, PHEEH
DIERZEDKIDED A YT A 77 F v 3 —EZEMLTLED EZBITEBETER
Wiz, BExORMKZEAMRE LMF Larer 22525 2 3l Gz
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W, 25 LeHT, EtofMicgthotER, HHEE, KEEazELRGOE i HTX
PMBMENERIN, [NTEHEINEZICkhb, 25 LEFREILA REN SR
AHEE 77 v 2D v L - P a¥ 7 « 2 F—)L (Charles Joseph Minard) 12/ 2% Z
EMTES,

Brs> 3>-= J)L—X\Fsﬂﬁﬁg%@muﬁiﬂ. 77 Y ADHFEME I F— ik, 1781 4F
WAEEAEARERE LT2 L oBEERE LS EF, BE, BRZEOKHEDLD.
1838 EH & X EARER DB ORICH N T WS, BERYRICOVWTR#EZ WA 72, X
RETPHIK RO 0 7 29> aFATHEANYITH %,
IF—UVIEGESHEETDH 24 XV ED BECET 2R TINT 2. BEY Z
VRAREDFE MK EMESCTXA T T T L EBELFHR I, T4Vay -3
— X OFEMIN (K 1.11) & $KEOFHENC H 7 b ZH T D RE HHEOIKE &% i
. BEOKXTRLEZDDTH S, M)k PRSP HFEORER Z AL L2
D%z /- E B LTHEmD R SN, MR RS KWV Ky —ZBOBE IS 2 BT
% Z L HHRE S N [16, p. 110],

/’* ) @“‘

/ uuz TF

CIRCUL \’l‘[ﬂNd VOYAGEURS,

P e
B
\ par Yoitures Publiq
S sur as vondas do ke
\\—‘;\-\___
...... v =
i

M1.11 IF—NCEdF 4P a -3 al—XBOREHN, EWEIEIZEEE O
T (1845 4F)
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MtE 5T I F— VARG E IR OB & ICBW T BN A b2 EE L
2o M 1.12HOMZZ 73BN IEHTHR N BRARZEDOEZHDHME
TRLTVWS (HHEEORVWEIZ L —TBLNTWVWD), KEDHIIC X 2HEED
WERZE R (B) 74 OF) £ () TRLTWS, K SRPEDERMNE K R4 % Hifh
LTW3Z R, FHOHMMEISVBHEORICR SN S Z e S3HHANN S, ZDXIE
MMtz RS U T 2R L. Z2HENZRHAID ZA[REL U2 el 26l & T
W3 [16, p.129],

CARTE FIGURATIVE
Viandes de Boucherie eary
‘ s 4 Paris

it 7858, /é /f/%wzs

1.12 I F NI X BEHF TRV ICHFE I NT-BRNHZRE ORI (1858 4F)

*3 RIREERSENCT 2 3 2 (PR OB OB 2h 3 [16, p. 129]
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1.75 THISREEONALRE - REFEH 7MYV 21 TORE

XM THHTIGREENINRAT 5 . BARICEVEF T2 —/7T. MIESLH
WCH 2 S HBEDP KREICE T, BARFFEE &5 REREEEE T 2 & REEIZ
FEHE O NMPEREL TV L, 1867 FLE, w17 Ry RiE MERGL & Hihk
LEATERZMH, BELZREBEIETICEFERLEDA D Z LD X5 ICAFIITI RNE D,
CDMWED S > TRIFFE LDOMmFPEEET %,

*v b=+ 47—1 (Otto Neurath) &, 1882 7 4 — A FNERIGFERS, &
EREEFICE D AT FE, HRIRFFETDHZ™M, /47— ME RERD 7L
ke 7Y (Gerd Arntz), BUFA L ERICHEBALE~YY — - 54 7~ 4 A& — (Marie
Reidemeister) & &I L. KRS >~ R ZIERANCHWTERZRE TS (74 VX
AT BERL, TOERICRII LIz, 2oi#EX,. BICR W, &, %E. Ad.
B 572 2 M AR E OEBE 2 X FRHFIT L O TRBD S X7 LI K o TR T KIGH
it (pictorial statistics) IZH 5B, [V 14—+ XYV v ¥ | XNz Z ORUGIKR % BR{E
LT, /A7 Fo3HRABEZE L TREOHMHAZER T 2TEEH T EMA L, 0%
BLeRolDE /A7 — DR E LTHDo LY 4 — U REFETEYIEH (Gesellschafts
- und Wirtschaftmuseum in Wien) TORERTH %,

BN D, 4 F— F 5 OEERFEIC, 1930 F TR L ER | KIHET O A
My ORI D 2 (K 1.13), TR e 1E. 2EBID SN2 100 MOKXA 7750t
30 MO 572D, ML HNE R KHIIND N T WS, EDX®D, GiAFHHEHE
WHRZHAG DR D, B Lehi-> TatafEd 2 TAO. B, 58, B, /i
T3, YR, B, RiE. B8 BUaAfil e S s IF 290 0T, elmRh 5 E
TORMEBES, BRI, MBI MBI E-D < 2R Z ATREIC LT\ 5,

* ) 45— P OIEINIZENTZ OREIRFE., B, 7774 v 77 A VR ECKE, ZOIEHPCE
HEK-> TXEEREED SO H 3 [17, 18, 19, 16, 20]
*» Ty 4y&47 ISOTYPE) ] W5 HFEESE TERERGSEE (1936 F) OFTHDHTHEH IR
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1.13 T e&F) (FL) RO NORVCREOHEE (EF) 22— 7 KEDO#K
MEE (L) tHRoFEHER (B R) AH 25 Ad7=b KESiEIE Ao g

176 O—NVXLEHBRY X741 T7DHE

KERDERIZAMEH & 2 ORDOEELZHE T, MFEIHORRIERAN A2 S, —/7, il
EIRIER D BRIE Z IR L B2 e S 2 2 GEANOEHE,N S, /e —NY X aPLan
V—DHEZ B,

g, B, 77— MREEBICSEH L7 XV IOBERVF vy —F - Ny 7 I VR
& —+ 77— (R. Buckminster Fuller) &, 2 k{2122 0 EME & Fk %z 8 U TIA <
MEZEE L2 A\MDO—ANTH 2, ZOEHOF TREHRIERIALTTOA TV S,
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B Dymaxion World Map  Fuller (3 tH5H 72 B30 Ofta AT 2 40D TLARE, HIBREIE
DifEZIEL BT 2 72 DIIZHRKI ORI DBINETH 5 £ E 2Tz MDD DIEMER
HFRRE BINTES N2 XA PAVRITETIE, EREEIZCHITEN L K B/, BT
I OHEFESR, MEEA 2 SEOHERZIEL SRS 2 Z 2 X TERY, 16 HILLIFEDMT
I O T 20 HACDOHF DOBIRZ AL L THIE L WHIBEYZRIITERVWEE R
PHTHB, Fio. MZEROKHUTAD RS TA X —DOMIOEE DGO TV &
oL D B KFER L DRERICEI LD IR T S H o 7z, Fuller 23& % L 7z Dymaxion
World Map 333k % 14 O X273, BRI Z FHEICEE T 2 BICE U 2 BARDRIC
725 K902 FER. Fhi. TRICKRZE D 2236, BRI EICEAZED U LK
BEETDH 5, K TFEHRTHI K FEIS U TEDOXENFIRNEZ 5 Z N TE S,

—7. Dymaxion World Map IZbF#END %, HELETBIROEMI 2EELLTWD
72, BT 2% & AR R EEDAE CERFHZFTETE RV, ZAUITNE DR WIS
DO TN EL, ZOMBICER LRI, #H Tl 212 X 2 ZH0
(72 2RI & PTRE AR FFEIRIC & 2 TAutha Graphy ZFR L7 [21], 2D X 5 IcHFRE
D EYE L 72 MM IR, ORI ZELR T2 Y - 7L L OFUR L R 2560
5,
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Filed Feb. 25, 1944 5 Sheets-Sheet 4

1.14 TDimaxion World Map/ : (1) 1952 4F Shoji Sadao ¥ Fuller iZ & % 1E 20
HARR, FHEKESEEINTWS () 1944 FREREFFHFED D DR (GF)
1953 4 Herbert Bayer 12 & D 'World Geo-Graphic Atlas) WZfEH XN 7zK, [EH
B E=AEDOXED 54254 ) P F MU Fuller 23EIE U 72 EH O = 3L ¥ — 4
et hTtws (KARSIH [22)
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1.7.7 BRAIBIEOLHL - KBIE—ED 27T az=s5—>3>¢klL
TOIBEEHAIRIE

20 tHAC A 7€ v FHIRIREEBAROF M A EEL LHE O R WHIRIY O KE4E
PE - PUBDAIREICIR o 2o MA T, TV EHGEDIAE D HRIEHRH I MK U7 C
Hb, BMDARANR T T Y FARXR=YDPHEBEZHMT 53T TRESE LTV
D, EREICKE ST X T4 7B LU TENSIT ISR L, Hul, [LE. B2 HE
DIFIERY — VIS NTHBEEREIRDOENE X 51Tk o T,

M The Visual Display of Quantitative Information Hifdl, MsEZEL Ty a7 1ra3I a2
==y arye L TOBEMAFULIZEEICRRIL L, 7 — & Z Al LIRSS & 38 < £l
EHETRZIPBEE TE2HDTE R Ko7z, LLL, =—XNEF 5 LHEFHIC, 85
ZAFET D0, HEZHET 2D, FERIL S 0 CHMERIERAIAEDZFEoh
720 19834, 7 XV AW OBURSE « at#EHEDTZ PV —F - 277 4 (Edward R. Tufte)
MHIR U7= I'The Visual Display of Quantitative InformationJ (&, il & A HL
DEARDB S DREL T A YO ZRRI L, FFFEFARICHENT THF ZW 90T
DA ERETD L, 277 413 ZHLE—E L7 —~< T, 1990 #i2 FEnvisioning
InformationJy, 1997 £ 'Visual Explanationsy. 2006 ££iZ IBeautiful Evidencel %
HARL. Wb SHE T, FRAILZEM I e a7 vaia=r—aryy—
N LTEEIEDHGRDOE Mz KE S HBML 72

BUnderstanding USA VF ¥ — K+ V—)L + —< > (Richard Saul Wurman) &, 34
KLU THL —HOER e NEOBEE HRISHE S DT 2 HIEICOVWT (474 X— 3
VT —=%T707F v BRI LT FRHZ. 20 R0 S5 & HRICEMR 2T XIS
A 2 EFEF LTz, 2000, V—<rDF 4 L7 a & b#lfEX 7z NUnderstanding
USAJ [23] (K 1.15) 1. THf#) Z2Z20HITe L. BWRZHEZ b i, HER7TA v &
AVTA7 774 7R EoTEEIERHARDPOT AV A HmABI O T5 70y
7 TH5,

V= U AREDRF T2 X v —P & [Public information should be made
public.] TH 2, KEIZZD Public) 1 A ¥ KR o —2>0EKD N (BB
RUF) ) ZHABENTWVS [20, p.112], ZHF. REDORHT — X CIIERIZSFEE?
M TERWI 2IINT 2BUFANOHHITHZFZX L5, AEOHIREKE, 3 TlzA >
X—%v b OFHBERDILKZ AR HEHRBRDOEEIHE Z A BD TV, [HHRPHZZ &
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Y7 D ETORFRICA 2T, KEDT — X2 KROBBITHES DT 2 Z L IZBEHTRY
CEHRRLTWVWS, ZOMBEIZOWTY —< UHBEMALEDDEZ. 52 Ths, Bh
72RO RTF VIR BIEBRIT AN OB R VWE TEFERTH S, ZHUIRD LS
WREXICRND,

7 AU A NDIINZHIN T 2 BARRCHAIZZRERIE, fiiHIc, BB, BHPRICE R

HELND, BRZLTEZZH2 2. FAbICE X o EME, AEZ.
HfRGEL 2EMEEZORMTHD, BRI FXAPEBIEL 2 2 & ZHENIC
FAETBDDE, AETRHEMTZ L ICHNET EZ AT —%, 2L T, HFEZR
=R WnWHEZEFIELTWS, (FEHR) 23]

[ 1.15 [lUnderstanding USAJ, ZHZHDR—=I DT =<DK TEH LIZE
ShTws  (FEh) A0 (GL) #akE (BT #EHE (G ke BRI
INFA VY RTI7T 4 TRy = TR TEH LA
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1.7.8 BMNLBEHRARCOEIZ—HENT 2 F—T 1 ADHRK

AV 2= XPEETRMELEEN S, ZETEATHHETE 2HEICED DIHD
Z\ﬁ%®%ﬁ®¢#6E%@%ﬁ%ﬁ%ﬁ%oﬁéké@ﬁ%yx%A%4y&—71
A ADBHEDEFRN—2 a v eif ol HWAIHLIE. Z20oFcH o T, ADER (2 %
WCHERR 72 ZE3R) 1o LT HIEDIT MR E R T 2 E R F I N5, Bl
BT 5T 4 NIRRT DR RINHERETZ 2IRENTHE L2 2 L SRR DZER
ficokD otz T XS BRERI S, MAIMRERAIGLS A7 2082 S RREI N
(K 1.16), F7o. ORI T 7 4 v 7 7H 4 ¥ e BINRBEREHOME D ITOOLTY
% (2.5 fifi Tnformation Landscape] ZZ[), BEL N LTV 2 ERAISLOREFIE
Wi, ZORHNCIRSNVES LALFEDH S (M 1.17),

[
Popularity
(9

" & File Edit Font Size Style Drawing Properties Display Criteria Brian 5:00 PM 88 °

C DFGHIKL RS W2
= Actress : Pfeiffer, Michelle
R =

AB CDFGHKLM PRS W2
Director : Miller, George
|

45 C O FGH KL I 7

105 Lenqth 231
S ]

2E Wltches oi Eastwu:k The
Director: Vear. 1987
Courtry: USA Language: English
4 | Actors: Actresses:
Nicholson, Jack Cher
Jenkins, Richard
Jozkum, Keith
Struycker, Carel

450
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K 1.16 (k) AfE (77 4L RTLRYE) % 2 XOLZEHO AN TOHHTRT
MMreeMap] [24] (F5L) BZBERZR > 27 4 [Film Finder) [25] (£ F) xR
Sy b= REER 3JUTTFHICY y ¥y L TH3) [26] (B F) Far7 L0y —
A= FRERWT XA 7 7 A VG L TRIALT % [SeeSoft) [27]
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1.17 (&) RAHWHEEZ 2V = 7% 4 +T (finviz.com) Treemap ZfEH LT
W3l () Y—2a—FRFx5 4% (VSCode) ¥HELTY —2a— NEKRERRX
% [SeeSoft) D &kH%~y 7

179 T—EDS5APHRDEETZMLEHITT— . THI2OEE

A X =%y FERMEDIEE o 72 90 FEABRFLIE, N4 DEBIZT—XITL > TXX
L. FlT R Lo TARHRDOEHBERZ AT 5 Z e A A[REICR o T &/, C
DEPLMFEEL T TR T =T A A MRT A F—BHEB T 07 IV 7L oTT—
RORBEZHR L. ERBRT—ERVT7NVEA L7 =i HUL L AR 2 { AAH S
N7 (M1.18) 25 LEAERMIET =X Y a7 74 ¥ —2 a I X 23RN 2R E
PEREETIERL, BEE, RO LS5 IWREZRIBL 7 — 2 28 0 TP AEEE 2
MEHTIETHEHEIND LS5k o7,

B Sensorium(Web Hopper) Sensorium (I E—% HuDI AR B, PAREE. EHLE
—, BUR—EL, NEEER, 2D o N=0525 0P 27 b THB, A VX =% v b
BRHHEA D & [EHZEE T OF 7 2 HIH (Sense) % 7 —~< I EMEHIE L 7z. TWeb Hopper |
WFILEE AL HYE LA, Y2 —2 v b EERRAZ HOMAD HTTP %% v b
DA EFHRE Y 7 VXA LA T 2B TH 2 (K 1.18 /£E), 97 4 Sensorium 1
Ars Electronica Prix % v FEFIC&E (Golden Nica) Z3ZE L7 28],

BESHISEIDO 30-YEAR ANNIVERSARY POSTER 1995 fEici2 D 7 L v CM HG% 30
FEEZTEELTY a2y - v X (John Maeda) IZ& D FH A IR 2&X—[29] (K
118 5 E), 30 FERICHEINIza~x— v L7 4 L AD T L — LB/ 4 X CTHE L
JeAR=T8, ZBAMDTAF—a—=FPY VY NT X227 LITVILIZED
RSN BRI K — TR ST TV 5, (= a2—3— 27 aREMEER)
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MHistory Flow 2003 £, 7 =)L+ Y& « € =4 X (Fernanda B. Viégas) & ~—7 4
¥ 7w 7 N—=2 (Martin Wattenberg) 12 & 21Ef [30] (KI1.18 £ ) v b LT
A& DSEHHICHRETE 5 Wikipedia DFEENE D X 5 ITHRBE I N, WENZREITHL
TEDEHIIMEITLL TV DL WS Vo8 UEiM. FXIE, abortion (Hi#f) %
BT 2 R=—YOMRERBEAHMLZD D, BOFITKEIC L DHIBRE -8 %E L
T (= 2—3— 7 REMEEED

BFlight Patterns 2005 4, 7—uva ¥ - 2 7Y ¥ (Aaron Koblin) & NLV7F 4 v - 75
7" (Valdean Klump) 12 &k 2. 24 IR DRBNICIK 222 RAT L 7z 14 AL E Offizes
OuZTF—=REALLIA YR 5 7T 4 77 =X =2 a UMEM (K118 G ), MITH
. ALE, @R O T — 25 6 N O g meRif Z & OMTZERD 77174 £ B R 72
K RAT LD ETH K ADFNZAIFMELL TV 3 [31],

JHIJEIDO

1.18 (% 1) "'Web Hopper] [32] (45 k) T'SHISEIDO 30-YEAR ANNIVERSARY
POSTER) (/£ F) lHistory Flow| (5 F) [Flight Patterns|
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1.8 ZAHAZDEB

FiTClEE T, 2o THRVBEART—20HBEZERE LT, SEEEEM (Wbws
AD REER T — XEITICH L OV R fiEDBERCHROEHEEHE LiED S 57—
ZEBERII ) OV Y a vichihT, 2. IOSHEMFETERRICRIN S TR
DRI OV T OMERRRIC D filti 72,

BN Ty EWAIBULIE T — 2 e XE L. #RZ2 O D3 {sE T 2HlcEE D
RE -5 TWVED, 2T TR BB RAMECEHE TZ R R 2 16 3 2 MifE % 5o
ZEROWVWTHF LTz, HERADPHICT2F v — b/ 7 7IEREBALZ D2 LK
WA, 2R D IRAUE, EERATSU IR R & RicimRiE 2 B & BRI o R
ROMEEFEOH THRPHBZINT 2R A ZAE LESR L CE /-2 ricfith/z,
ZDZ b IERAFULIZHZOE DROZITIE U THREI WA I N L Z e P EEN
133 TH 5,

BE, KEER 7 — X DN RG7210 T, HHEID2RI2HE T 2 A O
EEXEEDOOHD., 2D X5 BRERIFERAIIFUEMARE LT TR, Y7 by 72 Yy
D=7V rReTur I I OB OERT A F =V A X2 X o TEL
TREINTETVS, L2L, ZOEIBIOMHARZED LS LTITONE DD, HB
Wi, BEBL7ZEEREORBRHIPRERANI YD XS IR INEZRELD 2 WS WIS
WERIZE 20,

DL, AR TETIAF—, 7—T 4 AMRERBERHZITO 7 ) 24 X —
W2 K2 KHIR 27— 2 25 BLER R ERAIFULD 7T A Y 23Z4_ T2 2 e AR L
T, T—RET a7 74— arD7¥ 4 7t 20 ZFRAE T 2 FEOHR
R HNE T 5,
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E2HE

ESPELT AR

2.1 EL®IC

AFFNI KB CEME R 7 — 2%, EMNRT -2 2Rk L. —ROFEEHICL > T
BRE 2R OHD, HRALEL N TELZTFT— RV 27748 —2arD
THA L Tu A2BHE L, AIENRHZHERT 274 -0z, 7uryr M
HEOVHHAZIRME T 2D TH 2, Thbb, 77— XOMBIIEE D BERNR X 74 712
AL EEE T A2 ETREET I 027 F2KOMEl, 7uy =7 b EMKT 25X
7Ty 7OEKSPAT vy THOMERGKR, ey MBI 2E MR IFEMRDa I 2
=r—=yay, Tayz 7 "R ZRENLNEX P ENZRIET 270 DiEH %, %
Bric7ymy =7 FTRONERCBR2E L Talh 3228 Th 5,

TERALD T A VIZEE S FEREATWDE, a0 ¥ a— X TRBELR T — & 2L
T IEWEE. . "B IR, a2k, BRI %563, aETIE
NCERER IR TH ZDISHNFENR SN 5,

AW TIE, KR 7 — 2 2 W LB R R RPRELZ B AT L2 LTOT—X
oa7748—=—>ari sy 435256, Human-Computer Interaction (HCI)
DRI Tigam S N T Z - MEMRRIE OTEIR AL S X 7 ABFETFESL, HEEFR & Al
{LEFIRDHENIC X 2 LR DD D 7 L — 20V — 7 2 H5ESIEZ W,

Fie. AR TIE. KB 7 — &2 OEWAIG L Z @ C CTA < — Iy 72 Emz1F %
CCWRERZYTTVS, 2O AT 4 7 LTOMEZEOEHRAIAMIE. 77—
ReZx—FVALRA T AT T77 4 7RARYE, — AT kalia=r—>ar%zH
e LzR{LBRR 7 L — 2o v — 27 & bl 2R,

DIRTE. 25 LB TCoOBEMR 2RO OARFR L DERZH L. AFFLDOAE
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117 2 RS 2,

2.2 TBERAIGRIEDERBVIATE

AR, B9 E D 6 —REBICES ETILKAMHEZINE 77 79°F ¥ — DOkt
WCBWT, #EBRr 2 aF 2R LD Edward R. Tufte TH %, Tufte &5 FDH
FIRTH D B SENTEROJFEGT DA A =7 TH %, Tufte DL E F & DT
FEIIWS T2 OEBEREE T, £l EEDLABEELTEILNALSEKR L
(33, 34, 35], Tufte DFEDRK D I SN T2 FANT MERTHRCOMEIZEHELRTRE
I, Rk SRINCIER 52 v ) TS (33, p. 13, HTH Data-Ink Ratio) ¥ &
LNTERAIFLDOFHMIER X, 277 72 DITHERIEA V7 8&ITNT 5, T—
&%@%@%ﬁﬁ?%%??%@ﬁf%%B&pﬂﬂoC@K$ﬁ¢éﬁﬂ@\$%$%
IR IR PR 2 HERR D D72 < O BRI IER AT O3 % & EiR L7,

PR ER LM ERZHRRT 52 2 23, B2 T2 EZRZMS T Z 220825,
Tufte DFRIZBETHEMTH 20, —/HT. T—X2RITUNDODEZEBDLRWT T 7
F. ZOBERICH Z2ERCYRBLHEESE2HRERZMIM L7227 F 712l T, EEA
DEBDTINZ EDERE N TV S [36], F7z. Tufte DFm# IEHHZ MY BT 516
WATFEICEREZ ST TWE D, ava—Re T 4 A7V A4 L2802 ERTHL
RAVRI T T AT AIZDOVTIIRIFE A LR 7R W, R DOHULIN R R D ©
W3NS,

AL TII AN MDE R AR 28 U TRz IR LidlEe LTES T 2 et r%
BHSPIZLTW5, ERED SE 5105 500m MIEE ORI R LR TH 2 EHLIED
—EEHERE (BORREORED) ICiEIh, Iz s 2 EIcB v Z LIEY
352 e THREMIND > > FAE b, BT FEe v RIRRICESE T %, HE
6 ORBRHEEICE THIFEENE AN 2 B8 2 28 THEMICHRE T 2 X 5
ZALDHY, ZThzRHT 52 e TREDHERE 5 2 2 B2 0B R 7213 238 P
DHDHPHIENPC LMD, 2R UTHERICHE NS (] : Pop-Out 2h5H),

Ware (&, ALY OIS & BIERFE 2 Mk UFERrI ke T 2 720 0 mEE %
(fa, J&. fiiE. BZ) 75’7]7":!“‘34?L7’: [B7)e 7T =&ty P OBEBOLER B
PEWCEID TS (mva—F93) HE. AP —EICHRETZ 2HREEORBIIFZRA
DD, £z ﬁﬁ'@lﬁ%ﬁ%ﬂ’]iﬁﬁfﬁk%’”bél“C?’\_i% OEBICHIE T 2 (Fa—FF
%) EEWVIZOWTHHERBMEMICES DD 5, Cleveland & McGill 13 205 % FEERY
WHGREL TW5 [38]c %7z, Few 3ER»rLHET— X, BT &, 77X iR

30



BYto@EazRH L Twa 39,

THRAAULA AV 2 =R T4 AT LA D L TEBTES X512k 5 2. HRIBHAST
ERIC X 2MENTRERTE LD o T REDTERZ DI W AR— 2 TERNCAIHLT %
A=y 7RA7B =), B> TT =X Z2EIRT 57 4 VRV ¥ T DIfEHRIH
ff (4> 2525 a) BRRITESES5hor 25, 7. CG. YRHEET LY
A L7 2O U7 RR R 725 BALIE % i U 72 Al LAY RTRE & 72 - 72 [40],

1A L & Graphical User Interface (GUD) Z#laabE T, FIHEOF > =—X
(Ffiz, BT R W=—X) ZHi/z 31d, Bl 27 2 03FH#E O ERITHE -
TT A AT VLA ENBAHULZFNNCEE L, ZORIR,1 . SOIHHENENE T2
BHHRAL FEF— X3 (F203. VORI BER> TEREZRLDET) Zricko
THHEBED X R 7 FB 2 kS D ikat BB ¥ 72 %, Sheneiderman (& Z D & 5 72 1 #Hi 22
D EIEBROTER & FHE BRI - THBZR D ALMGEN TRERNRA > 2 —7 =4
2 DEETEM% Visual Information seeking Mantra| [41] L THRIBL TV 3,

Card 5 ® Readings in Information VisualizationJ [42] 1 90 4EXE CIlchsE 7z
HCI #1251 2 IERATSUL MRS A7 2B 2 FEAMAEHRE T 2, FIcH 1
BT, SRR ZHE 200, MR T— 22U L TY 57 4 AMTHEREZRRL
NEEHIREZ @ CTHRANC X R 7 2T 2 2 X7 L 2HBT 5 L TORENZAREE
AL TV 5,

ZD XD, EHMAIPLDERE L 72 2 7B AHEHPHIC KA TWS, Mazza @ [ntro-
duction to Information Visualization) [43] &, THWAIFUEL DB O D L HHE 2 DD,
ZhoZHEYT 2 ETOSRILZMENCRMEL Tv 2,

23 BEETI

Card B34 & Z 77 4 77IEHRAGRLY 27 2 A R M FIEE R SRET
v (Reference Model) Z12Z%& L7z [42, p. 17),
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Data Visual Form @w
Raw . . Data | ' Visual | ' Views task
Data Tables Structures
Data (} Visual View

Transformations Mappings Transformations

1 t t |

Human Interaction

Raw Data: idiosyncratic formats

Data Tables: relations (cases by variables) + metadata

Visual Structures: spatial substrates + marks + graphical properties
Views: graphical parameters (position, scaling, clipping, ...)

2.1 Reference Model DX A 727 F 4 ([42, p.17] X b 5[H)

2.1 Tlx, ENCH % Raw Data n6H 5 X X7 Z2Hio I-HHE L #3 % View 121
JTCART v AN KA p S, ZNHIEEARAT v TRIOEHoEE YRS, FIH
EOSEEMA T v ST 72 RENE, T 6 DEME RS 2 720 OFHE B & Ok
%/~3, Raw Data i3X 7L vy F¥— b+, BRUER. NI EH oW 3R LT
FELTED., HHE T2RBUCEBIZEHTZ 5 L IFR 5%\, Data Trasformations
R RIS LAl b s 27 2SE L2 ERICE R T 5, 20 XS5 KB fBah
727 — RGBT EREAN E XN 5, Visual Mappings $REMEE & 7 — XS % N
GO B e ThH D, HEMELE, BIEICR U ZBAVDE2E T S5 5 MR %
B LTERINDOTHD, XD 3 O0HEFEET,

1. ZEfEFER
2. R ER
3. MEEME

ZERER 1. 2 KICD 7 Z 7 TldithEh e M. 3 XL TR S HICHITEZZ YD X5 7%
T—RTIy Y7550 THY, IRERIRBINE A7 27 F OREWIZZIRD
e ThHb, HERBEIEER ATV M EIh0, 77 XF %, KREX,
MEXRETH D, 7— XS RSO SREFRAEYTRFIU. FIHZEOKRD 3 X
A7 BB TEIRVZIT TR, EIEREGARS 2T oREICR s, ESNT
HEMIEIX, View Transformation %8 U TR L7 L3V X212 & o TEARINC T 4
ATV ARERBEIND, RESINLAMIE, X—4o, R7a—)b, ¥, T4 LRRYE
D GUI Zi@ CTAREIC X o TEIRNICL A 77 POEBEIIHIET 5, ZOETADRT 7
10— |2 X o T, HiffiT/R L7z Sheneiderman @ Mantra ICRBE N3 X 512, FHEDFH
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DAY T FRA MG U@ RIS, WREID T 2 e TE %,

24 ZXATLELTOERAIBILDERET

Z 2B, BRI Lo®EE a2z oW T O 2 RR 3,
THHRATAL DFRET - 225 - G0 FiRE, HHRARLOHRIC X - TR 3, PG
HATHULD R ZE LR D 4 D208 % [44],

1. #%#8 (Overview)
2. f#A (Clarification)
3. #F (Handling)

4. )% (Announcement)

overview clarification
R fi B II ’
2€ =35 >
C_JC3
C ) (-
FFIET— &% MEERH L WS =
Iix { Bk& 72w Ao Lzw
handling announcement
S W
B L D00
C Ol (et
------ ' [

7 — & BFODE -
HIBR - EREED 2

F—FDH o%@
BRI L 72w

B 2.2 EWAIHULO R, PHkEZ. BEEREZPIT 2 EIRATHRED, p. 6. 2o
F4t, 2018 X b 5[H [44]

A OORBRDS B, THEBL TR TRIE) RIS B 823 & 2 O ES HE O fiEIz
AT CTRMBANCED 2 D TH 2, —7F., e BEFCHETZaIa=r—>avic
FREELDDOTHD, o 3 oOHEL IR > T3,

Z 2T, THEEL) THEEH) THE) 0 3 0% T, AHENIEX 2 EETIET 5 2
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LZHME L T A7 48 LTOMEWAIGIE] &0 T 2K —RimiFala=
F—rarxEM3ZxBMELE Ma3a=r—>a X747 LTOBERAKL
KA %,

F3E AIERZOVWTOMEFAZARNRS, A7 4e LTOFEHRASLIE. FHEE
SRHNZR > T—XIEH (Row Data) ZEER L. Z 2 TR LZRIT 72 WEE R Mg 2
XETH e ZHNE LTINS, 2D, FHEBSD —XIEHROHEBUIZOWTHI
RS, REAREMZEME B OB BWTHI. L THRETX 2 Z e 25HiE 8 1 5,

W, BRI HEELES 987 (Visual Analytics) %2 E & 3 2 WFFEEBIIIEF (2 JAH#
PlicEB K. 4 OEFMES EW/zDiz, [HEHRAMULEREIEDNEHMDE (FX12) O
——XrHB LR T S ik (EETHIRISD) WEETH 2 LI Tn5,

AT, 2 R XA VHEBUCBT 2 FHE R 2 8B % %5 2 Rk 2
TLEMET M, ZOXR MBI LD, AT A0S 2EEDER. PRRENE
ZRHME T 2HEE ML 2D, T 5 LIRMEBREOFERAIALS A7 2O TIE. F
A4 V== XOWERIERE L IELWHEED DI, =R/ 77 7 4 7% ¥ Human-centerd
design (HCD) 7 7u—F3HbH AfLoTWwW5 [45, 46], 2D 7 v —F% [Design
Study) EWHHEDDH 5,

Tl MERBFERA VR 5 7> a VOER, FEDT7 2 —ATBVWTHIFIER
FL—RA 7B TED., REREZERT 2 72D I3 RGERR DD & RlfE %
BT 2REDRDH L, ZDD, ZL OMAELRIEZED IR LA S BRNZY 7 by =
7 LTHRMRL TV,

Munzner (& Z O & 5 RIEHRATFLERET T 0P = 7 N OBENHAAE» S, Tat XD
iEim & LT Nested Model) Z#ZR L TW5 [47, 48], Nested Model O 4 F&Jg D AN+
g r K 2.3 1ITRT,
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A Domain situation
Observe target users using existing tools

@ Data/task abstraction

& Visual encoding/interaction idiom
Justify design with respect to alternatives

Algorithm
Measure system time/memory
Analyze computational complexity

Analyze results qualitatively
Measure human time with lab experiment (lab study)

Observe target users after deployment (field study)

Measure adoption

2.3 Nested Model D AN FH#3&, Tamara Munzner. Visualization analysis and
design. p66. CRC press, 2014.[48] X b 5|H

&5 "Domain Situation]. Data/Task Abstraction), [Visual Encoding/Inter-
action Idiom ], ['Algorithm] @ 4 FEEH» 5723,

Domain Situation Ti&. X—% v T 2HHFD /N —TDORELRZD FX AL 2D
KR ZHHHE L BRLICEDD EVWEDR LT A Y AX T 4 2@ L THE LD T 5,

Data/Task Abstraction Tl&. EETHEOLNLZD FX A YRADKRNEZ FX A I
EFL LRV XOUVZHIRILT 5, WRERDT—EZREZRAIBZED KX 4 VR D5
SR, HRATEILS R T LA TORBRO LVICHERES NS 28T, MRe %% P
XAV IFBER RN THTHONEZZ AT — 2 G Ot 7 Fu Y — 2
THIENTES (HRLEhZEZX7DNE, ENT 2. KT, 75020775
BRETH ),

Visual Encoding / Inteacion Idiom &, fIRILE N XX 707 —XiEE b & I2,
BRNBRZ Y a—FRA Y RF 72 aY%RET b A T4 F L EBHRENTYa—ke
AVRT 7Y arEfHAGOELBIEO ZTHD ., BHRXAZIZRIUINLDHDA
T4 X LPEROBER 72 D15 5,

35



PEXNT=A T 4 F 2IRZICE FED Algorithm TERENPKFT N DZ, ZOMRET
FEHREY Y — R e BRERNRICEEE L WS HIOHTA 7 14 F 22 EIT 2 Rz 7D
PEIN S,

INBEDADODANTDT Oy ZiFFE 70y 7 ORRICEDZ Y EMIET 5 Z & T,
BRI BRI L TN 2 1HRATHES R 7 205, AROBTENRERE L R T 512H 7 D 1%
REMNCIER§ 2 Z e 2 BIE L CHREEME 2 HEMR T 2 HW D H 5,

25 AZTazZh—2arAFa 7 LTORBHRAIRLDEET

RiZ, A3a=br—yaryA74 7 LTOERARMICIOWTHERS, ZOFEHTD
A EDORABIE LT, A 747577 2ARFHLEZY v —F VX LICBIFB A +—
V=T VYT AV THR=Yay Xy yaR—FREPFITONE, T DHEN
. AIREHITERE OBIMCI o T—R T — X3 H X h, BEENRRINLHTH 5,

R K o THIRF T 23013, MEEOHBOMEE, BEEREDIEZR Y, BEH I
LT (FWIERBZETIC) MorO@Er 2S5 HROFEETH L, Z2D7RD, ZD
LA OBEHE T R, BRARTHRENTHES T A YINEE 2 E L D R 5,

2= —2ayAT 47 LTOHERAIPULOEBRTH DFEETH H 2 Andy
Kitk 3207t 22 XOEFILTHELTWS (X2.4) [49],

Establishing your
editorial thinking

2.4 Kirk ® Data Visualization Design Process) [49, p.31] X D 5[H

Formulating
your brief

Ot RFIRD 4 DODRT—I 675 (FERIFEEICELS),

1. Foumulationg your brief (7'V — 7 DERK)

2. Working with data (7 —&2 %% 2 %)

3. Establishing your editorial thinking ({FEEMEE THEET 3)
4. Developing the design solution (7 A ¥ FEDFIF)

7V =7 DEROHINE, Tuy 2l FOXREZEERL, €Y a reHICTS I8 T
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B XkREiZ, BRIFFEZ D, HIRISEE QR - a2 b - BANRERE) 13, SR
PRt (BUAREFE) 31 Z2RE T2 THD, B areld, ZoEHRAIHL
W&o THRIRE Ao 50 il BfR. SRRIZERYE) 2RET5 28T
H%,

T—ReEZB I EOHNEZ, BELT—& (—RTF—X) ZHITLKD 3 H@AIAL
WCHHTEBIEEANEE BT 22 TH 5,
ERAEETIBILS 5 Z 2122V T Kirk 13RD X 512l 3,

Editorial thinking is concerned with making informed judgements about the
content you intend to include in your visualisation. In my view this is one of
the most defining activities that separates the best visualisers from the rest,
possibly even more so than any technical talent or design flair. Before we move
on to making design choices, you need to consider: given all the things you
could show, what will you show?[49, p. 119]

Mt AEE L, BRI E ® 2 NEIZ DWW T ARKRHE & Mahic o n T
Wiz "3 ZeTHb, ADEZTIE, ZHERVWEY 27 74 —ThHr0E0%
FEAT 2RENBIEED 1 DOTH D, BZ L K EMHZRT RS TS Dok X &
DIEERBDTH 2, 7HA4 YOBEFUIKE SN, REon2dDFTXTOHT
M RE20%EEZIZLEND D, (FEHN)

F7z. REDODLEMEIZDONTRD X 5 ITIBRT VWS,

Editing is about making selections: choosing what clips you leave in a movie,
what contents you leave in a book, how you arrange music into coherent whole.
In visualisation we need to make selections about what analysis we are going to
portray to our audience in order to satisfy our articulated curiosity.[49, p.119]
ME LI, BEOPFICEY DY — Y 2RI h, KICEONEERERT A, SRE2ED X
STV YL TR LT—BEZFRLE20. CWVok@BRle T2 TdH
%, FIMAIAELIC B W TN S ORI D2 3 72012iE, £ X5 Ltz
FEHICREZ0ICOWTERT I2HNEND 5, (FEHR)

REMNEZIRE L7 — &2 2REL 5 22 TORHLOERE O H S HIEE S D
BT HBICBOWGERT 22 TH 3, ZOBERN T 0L 2T F 28— FTlERWV—
EDOBIEF TN L TIT 5 BERATHLICRIE R D DL A, RIfi TNz AT L2 LTD
TEHR ARG e RHES 2 E R T H %, Kirk 3 2 OBUERIRDOfEE %, IBWAIHL
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& o THD EIF 2 EEICOWT, BIBEFICEL 28, GIfEEHD 5 2B ROBEE
Pt (relevance) E@HL TW3, 2% b, HEEDPFTEZHMET LI LICED LI RER
BHBDPEVSBR L, HfEENZDEEICOWTT =X offzralfifts s T
XEDEVHIBADNI FLMWMAET > TWVWAR I ENEHEETH S L FIRT S, £/, Kirk &
TR A, WENEEZETHIKT 2 Z L EIRENTHLELTWVWS, ZHE, 7T—&D
BZONTARE LTHS LHEEEPARHEIN 2D TIERL, B2 ok T — X 2EM
E L THRENEZIC X o TR L RS T —XDOBZ I EZRIZTIendHD 5 %
ZraRRL TV,

THA VFEOMBIIERYE L TOBERAILOREHTTABERKRZIEST, D% DI,
B8 CAfiAL 7z Munzner @ Nested Model 12351} 5% 3 B8 [Encoding / Interaction
IdiomJ WHHT 2, L. A1 Y& T 7T 1 T 4 LEHREHRZ D AAZTERAIGL
ZHFET 2O THUR, FA4EED Algorithm | & FN 57255, Munzner DET L
EOENE, TV AT 4 VY IRAVERT I avEF TR LA T Y FRRADIEA
EWVWoleZ T T 4y 0 THA VIZBISHENIY -l OWTHEENZIML T
WEIRTH D, DI ENHmITHNATW2EFMZ5IHT %,

Elegant design: Like colour, composition decisions are always relative: an
object’s place and the space it occupies within a display create a relationship
with everything else in the display. Unity in composition provides a similar
sense of harmony and balance between all objects. The flow of content should
feel logical and meaningful.[49, p.292]

ILAHY MRFHFA IF, BEE T TRERDHEICERT 2, T4 214
DODHDOA T =7 FDOAELZEHE. T4 ATV AANDMODH oW 2B D L DRIk
ZUED T, MRICH—ME2RE2 28T, IRTOAF 7Y =7 MO
NIV RAZD6F, aryrYofihid, wHNTEKDOD 2 DD TRIFIUIR
B, (FEHFER)

INoiE, —fROFE DKL LZED 5 LRI R IO X W2 TR, &
B REEZME S ELENARNARRE 56T 2BRLEDTH 2,

2.6 1BHRAIBRIES X T LEESRICET A

2.2 fiTlE. FIHIOEHRAAEA 2 v P a— YA VA HFOHCI e Y 7 by =27 T
FOXARTIA eIz iz, L L. ZOMRETRICIE. 232 —a
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AT 4 7 LTORBWMABULICBWTER IR TV X SR T7 4 v 7 T4 D3
YhE—RIEEATED ANSNT IR o7z, ZOMEEZHEIZT 2 Z 8 I3H# L (AR
WHROBE L B ZH, BEZXI 2V O22OERIEILITOEY TH 3,

FIHD HCT 78 DI Al L5 0 2 IFFFEMI, BEifSmRmETH 5, K
BT —REA R 7T7 4 Z7WAbLTasla=br—ya VHBIHES 22 ZFt A

TEMLTELT, 7974 v 7 T7H A VMDD ANDZKRER=—ADPEENTOVRDP -
oo TDEOIRAI 2 =F—2aye LTOBERAMUITERILNGR 77 740 v 7 7% A
MEIRTH o7 (1.7.6 ® IUnderstanding USA) ZSHR), F/-. HFHRAFRLIAEDZ <
DRI EMRIE R C RN B BE 22T AL IS &> TiTbhi Tz, ZEffie T34 &~
WBIFA2HERA Y OEAIEBRENTH 7 NEZIOLNEIEA D,

AFFNI K CEMED O FHPIN R 7 — 2 Z AL L — RO EH IC & - THE 2k
RAARD HHRDTARAN LB ERAIFMLICERZ Y T2 26, EB (aesthetics) 1
HERX—TV—-FTH 2,

Cawthon & Vande Moere lF—fD AN & ZXf R & U EBRA R O IHHR AT
TEHREMMOBEHE L ZNCEZRATDNRT7 3 =< Y RIZEHEDPH 2 Z 2 2R LTz [4],
Cawthon 513 Z O#iFR2 5. Norman O FiR

It is only through our emotions do we unravel problems, as the human emo-
tional system is intertwined with our cognitive abilities.[50] AR DKIE> R 7
LIIERFRAES LA AT o TWVWB 72D, MEZE DREEZBE L TOATH S (F
=EN)

B s e L, TEWAILICBT 2 EBOBEEN 2R L 72,

2.7 BRI =M ICE T 338

Lau & Vande Moere (&, T#HISIR E =M 80 £ 703 2 (HEW AL OZE % n-
formation Aesthetics] &FRL. ZNZHNDOWHIFEDE DR Z CLEN T 2 HED A2 E
FAERRRELZ (K2.5) [11] TOETFATE MRNZFT—L2E2RETE 4125
T 474 v R—T7 =A% 5) HENZRBI T2 —25[Z22132%] @3
DOEICHEREZ Y TEIZEHREZ <y ¥ 7T 5,
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Ambient Visualization

Visualization Art
Interactive Art

Information
Design

1’ \\ a
,/ Information®, ~%
Infographics  Aesthetics ?’ %‘Sai,%

Less Aesthetic

Data / / /
Focus on Charts Information Web2.0 UIHCI
representing

abstract datasets Visualization

2.5 Domain model for information aesthetics[11] & b 5|H

Lau 53X 512, ZOEAEBICH 2 47 DERAIGL T 7V r— a v 2 EENICS
L (M26), 2ZTHWSNS 2 ODFHMIE#EIX, O DE3HIEEINERL 27— &2 D
FKIHFE (Mapping Technique) HSEHEMND, R, b 5 0 DA HBE AL E
BUTT =205 2T Z e TEZEK (Data Focus) 23, WNIED, SMERDTH
%, REFIEDEZNBEMIY, 2.2 HITRRN2—H R IERTFHEDOT A R I 4 I
Hlo 72 FEPMHENTB Y, XVEENCT—XOEEZHRE T2 e TES, —FH., &
FRAG 22 LB — AR 2 IER TR A R4 i bR FIEEH S ORBEB M XN 2
BOTHYH, oML DT —XDEEEMICHANS Z L IZRNETH 2,

NERBREMZ Y, SUE. A, 7 7R RRBRET—RZDHDFEEORR—VEHRE
L7 — 2T 3 HEICHZMFIE2DDTH D, —H. IMEMBIEREZT—&ZE v b

DRERZDOBHRICHIEROFEAEEZIETHDOTHD., FHAZEOEANDERZNIEZ T
ZeERFERIZEL,
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2.6 Lau 512 & % Categories within the model of information aesthetics [11] & b 51H

Lau 513 ZDEED)N S, =R ERAIGLIERZ =V DIRED T —XDOREICH
ZEMRORBZIEEL. FIPrNIBREZFRT L2 2HNE LTWA Z e 2L 7.
% 7z Information Aesthetics OFEIBUIIER DIFE AT HIL & Ziii 2 F eI b o e L
T TH2 e iU 7z, FNENAIE T, ZMaVRER TR LEER O IFHRTH
It oW ANTFED T -2~y B 7OFEEHXMRL L., Z ORI EEMICREM
ZERITP. HEVIE BEECKILT 2 NHOBRSLCEBELZEI NS 2 2B 51
[F23% % 2 & Z4aiH L T\ 5,

28 BHWARLLITS T v ITHLVICEATBHMR

COFITIE, avYPa—X%a3Ia=sr—varyA7T4 7z, T4AT LA EDA
YRIVT 4 TIRIERKRINC T Z T 4 v 7 THA Y OBIHEZED AN S ZIBXR S,

AVE2—RDT T T4 HNBTNAIYRLR, VR =T 2 A A, A VEFT7T 4
TA4ET T4y THA YORNR RS 57 70— F DBV TIEE MIT Media
Lab @ Muriel Cooper 512 & % [Visible Language Workshop (VLW) | DiEE) & 5%
M5 [51],

Cooper 3<% F 2 —t v VEIMKRFETTIA Y O¥EH e HBOF LS Z2HE, NV
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NI ZDTHA VFEHZEEL, =a—3 -2 2R DREERHRAYD 77 4 v 2
THA VB TEZOEEP @ FHA SN T A F—TH %, 1952 4, MIT Press IZ
AU, 1967 £, MIT Press O 7 — 7 4 L 7 X =28, 1974 4£12id MIT T
Messages and Means| ¥ W5 a—2AE2HZ4ED, ARSI T4, 574 v 7 FHA
Y. 72770y —0FE WM, 1977 FIE 7774 v 7 - THEAF - LTHID
TEFEENOHE 2D, VIW 2EZELIFE L (OB VLW (& MIT Media Lab @
VY —F TN =T LTRHRINL),

VLW TOWMEDZLIE. X747 LTOaAYLa—RIZE, EROXF 4 7 L3R
RBEEN. BRAHADHZ ZICEHLTWS, HEILA 7Y b, Fur7010k5%7
PA VER. FAT 4 v 7 RIEWMERRRE DT —< BRI N7z [52], Cooper 12 KU,
AV 2—RIZBIBT T T 4 v 7 FFAL OHERIE, EHHALD LS ICHEICRRE N
BT TIERL, BREBWDO 7 —F 7 7 F v IZBWTTHA VT 57D
BRI LI TH B,

Cooper H73%%£ L7 lNnformation Landscape) B3] ZZD KIS RTIXNAXT 47
DR BEAL LBk a —7r — AMESHTH %, FESHIE. Richard Saul
Wurman 23 FEM T 2 1994 £dD TED Conference TREAINGEEE o7z T4 AT L
AWRFRR SN EBH 2 #HGAICRER 2B SRS, 774 7T =&, UT7LEA A
BELAY PV—27 MRV AR—- Mo Z2EME LY 27 574X -2 a % Work in
progress] & LTHMA L (K2.7, 2.8, 2.9), IhHD 3 TOCZERICBIFZ L4 77 b
RRART T 7 4 ML RBUT, MR LTEEER CGHEiE 7774 v 7794
YA S RERAIPULE R L2 DTH 5,
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2.7 lnformation Landscape] DA ¥ bua&X 27> ar 54 ¥427 4 v 277 3D
RART T T4 ER=I VWL — LV RBRRE

— e

e

2.8 VLW ZFfiJ& L 7z Earl Rennison iZ X % Browsing The Net] [54]
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Cofon,'.ﬂ

Uumios

2.9 VLW IZFiJ& L 7z Lisa Strausfeld 12 X % [Financial Viewpoints] [55]

29 EBReHSBWMAIRILT T O FEOME

KEITE, 77774 v 77V 4 > OHEREFOBFEE NP EBICHE X N ERATHE %
BI¥T 2 S ut 12OV TONE R RN S,

2.9.1 Computational Information Design

fComputational Information Design (CID) | X Ben Fry 2324 L 7= BT #i{b o 7=
DO T RETNVTH S [56], Fry IZ5tBREIEL 7574 v 774 DNy o
759 ReROERTIA F—THOY I V27T I=7TH b, Fry ldfkeah L7z
VLW Of%E% 5] Z #8072 John Maeda DF5ED & THgEZ D, CID %z w3
FLrHTW3, CID IZDOWT, Fry 3RXD X 512N 3,

The thesis describes the computational designer as more of a choreogra-
pher, whose task is to order and move the elements of a continually changing
space.[56, p. 50]

AL TR, av¥ar—yatr7¥ A+ —%, MATENLT 2 EMOERE
FRFPSLCTTEND SIRMATO & 5 AR L KRB L TWw5d, (FHR)
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2% b, CID oEMX, EHRETY A T2 L TRKNZERTEHIENRL A 77 b
BERHFALZHYT20TIERL, 7220 FHRIHALETOLTOERBICEDD, 7—
R TR AVEI 72 ayREAAETHIERZHEL., ZhoP#FMT s L51car b
=V B3R TLZ2THATEHIETH S,

Fry &, KR 7 — X 28V U THEMCERS NZBRERESA v 277> a >
ZEAARTWET v X2 BT LT 2 Z L ICERZYTTWS, Fry 32RO TOERN
CEFERSDT X, B NS LADEY - VAT =R E DKL T — XM e
LT, Bo{ToBERAIRILS AT 470y b0t 2% L. ZOEENS
CID EFLVEZREEL TV, BIEONE oY 227 NI, EMIRBFHT 2D, —KD
HEED DI RENE DD, ZififEme LTIRREINZ2DDBDH L, TutRik, 77
T4 ITHEA Y 7 27Ty I=7 VY IOWGOHREET 3 Fry [AADOH
B oithXdnTBD, BEATR N7 v 7 TH S, ZDEIZEWT Munzner DE
T (2.2 8 %Kitk D7 (2.5) L3RR 3,

F7Fry i3, 794 F =7 =7 4 A FDPHBENRFHOERER S 70 + &4 T23Z48T 5
7edDTRT5IV T 5475V TH5S Processing| [57] DFFEE L LTHHISN 5,
Fry 1Z Z ORI B W T Processing 2 2D 70t A% XK T 5V —L e LTHERTT
W3 [56, p. 123,

2.9.2 CID OFEH & FmDIFE

ZZTIE Fry 23 CID I X o THIWE L = fEmBf 2 BEE L. 3 EMIC oW TSRS 5, X
2.10~2.14 1%, EREHORZ7 ) —> > ay FTH B,

12 ZTHD BT ERE. UEGR SO S IR o 7203, Fry @9 = 794 PG I ZIEEN
RNMERMDZEHEN T WS, https://benfry.com/projects/
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Genome Valence

FGenome Valencesy (X 2.10-B) &% 7 ABCHIfENTICB T 2 1EHER LY —LTH
BLAST (Basic Local Alignment Search Tool) 713V X 4% a[f{t L7=/EMTH 3,
BLAST TlX. DNA OEREFNZFREDS — 7 v X (Fl 21X GACTTAGTA) 2% 3
AYIE L TRRT S 2L TES, UKD DAY TRESNEIZTFOY—F v R
EMOLEY THRBLEMLERX -V 2R N TE S, ZOELRTEESEZRT
a,c,g,t 9 XFEFTORHH L TH M EORTRL, RUIEHFR2SIEICIERN SN, &d—K
M7ty MM, —ITRVE Yy MERgicrb - TREX TS, B, Mm%
L7z WEIHDR R E N, ZDOEHIDHTHOD 272 9 DOXFOEEIIH LT, ZEHAD
ZDRERD 9 DD TFDEEGE LT [ L DRI iR 2%,

Chromosome 21

FChromosome 21J (X 2.10-C) & 21 FHMAMAD 1300 T XFOEMEEHRZ., & 7/
LADAT — VTR LT 2.5 X — PV ICHIRIZ N4 Y 2R L =2 a v ThHhbd, ZBY
NI % a— T 3BT (exons) FREET, BWEELSH SN TWIRWHEBIIIKET
KEIND, 1 FAEYF A=Y 220 CFRBETZ2EH5HDO 7 + > MR L
THhEhiz, 21 FROKZ, AHOROCEDHPTHRDENSDD—DTH L, Z0D
BT, #5000 T XFTHBESINLREMED 4770 1 L2AERINTVRY, B 7
J ZEROBEEHRER 12X, 2O A4 XOEIED 250 BUKEE T Z OSCFEIE 31 B
FITH B,

Isometric Blocks

FTsometric Blocksy (X 2.13-J) & 500 AOEMDZ ) 57 —XHND 5q31 €7 > a >
D SNP e ~Fuk4 F7ay 7 E2aff{tLTWw3, SNP 2 XfAKFELD% 7 2 DNA %
LB U728, 1 3EED R 2HRTH %, SNP X 1000bp (2R LTH 1~3 HEFTFEE D E|
BTHHT %, SNP 32 TRBMZIITHE T 2D TIER, UV JEZ2a—- T
2B TR (exons) T7 I /VBAEREZEZITHOREZDOAREMEIEVWDDE Z 5T
BOHDPRELTWVWD, NT XA FIIERD SNP 2flAEDELEHTH D, Fh
LFANEFIEMIND, 3AICED DT ONTMED N—23SNP 2R L., N—%2Hi/5A
WHE X B RNT e R T Touy Y (Try VEEFRT 587 X — X IHHE L TE
BIEETEZ) 2R,

SNP OtZERONY) -2 a v iR, RO AT Yy —LRERZRA, DEDHELA
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BRWERZBE, LHO 5% UTICLPRBRELRVWEREZDREWETRLTVWS, &
B o#t DR S IFRERICNT 2 HHEIG 2R3, $BTZ/AIC LD (Linkage
Disequilibrium) {EZ & DY TE2Z e N TEX %, ZOMNDODPDE—-FBHDH, ZDYV
ZhU 27K T N R EA TORVEREIICE T 2 BRHEE L OBREHRE T 2
ZEeMTE 5,

EmR D

CID 12 & % Fry OfFSIZBEHICE AR EBZMA T0W5, K. fFMiFHCE
HMROXEEHW 2RI AT, — AT EaIa=r—>av%H
e 5 2EmAtto s 60 &4 TOEmb EFE N5, Hidko 3 1EM (B,C,J) 1220
T 2.7 #i TR 7z Lau 50708 [11] IZEFNATWS, BFam & B L 7458 %2 X 2.15
[ I S

-~
Extrinsic &S

Data Focus

Mapping Focus

2.15 Lau 5D & 2188 B,C,J ®%34i [11] X b5IH (—EEHNE)

Isometric Blocks (J) 13MAERICEERTHME S WD E W, FHRATIC Genome Valence
Q) 1IIMHESVDREV, Zhed s, CID X7 —ZNE OB Z K 2 [FmRal it .
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T —RXDERICH 2 FW2 KD BERAIRLOMITITHIETE S Z L Z2RKL T\,

293 CIDo7O+EX

Fry X 17— 2R3 2 7ntk, —#HOHEE., 207 —XICBET 25EMICEZ
VWS HENPSHES, 2O BERDRT v FERD XS ICHHATE S (FEER) &
IRTED [56, p. 13]. 7T =X SanAHRD 72 WERPRF LR E L2 LT, THIRER
Ty TERDIIITERL TV D,

1.

acquire — the matter of obtaining the data, whether from a file on a disk

or from a source over a network.

. parse — providing some structure around what the data means, ordering it

into categories.

3. filter — removing all but the data of interest.

. mine - the application of methods from statistics or data mining, as a way

to discern patterns or place the data in mathematical context.

. represent — determination of a simple representation, whether the data

takes one of many shapes such as a bar graph, list, or tree.

. refine — improvements to the basic representation to make it clearer and

more visually engaging.

. interact — the addition of methods for manipulating the data or controlling

what features are visible.

(BUR, FEHRD

1.

TS T4 R EDT7 74095y VT —2 LDV —RARY., TF—XEHUS
353
THEAT ) T— R DBEMRT 2 A 2EL L. 73— T 3

3. 740k HHOFT—XLANDHDZEED [k
4. =4 =07 HEtER T — A< A =V 7OFERSHALTAXR—VERHL

720, BENRXIRIZBWTONT %
(R T =BT 77, VAP, V) —REHARIEEZ L TWSELY 50
Wb ST, BELRREERET S

6. TR EARN 2R Z X DA, KO HREANCHEIRNCT 27201 E T %
7. 090857 ay) T—REHIELED. YOBEEEZERRT 2023 5
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TiEz By %

Fry &, K216 RTINS DML DR T v FTREY 72 2 o Hihihs, iy
LD TIC k> CTEMEINTERZ L ZEM L. RO X 51BN 3,

Part of the problem with the individual approaches of dealing with data is that
the separation of the fields leads to each person solving an isolated part of
the problem, and along the path towards a solution, something is lost at each
transition—a “telephone game” for context, where each step of the process
diminishes aspects of the initial question under consideration. [56, p.13]
TR L TENENOFTFICEED 7 7a —F 721 THILT 2 251X, &7
DNV Z DITEITEID 730F B DREE T 2R T 2 Z 22k b, 20
Nt 2%EfED TEIWEET — LD L MPpARFED., 70t 2D THES
T ERNEARERN R COMEDEHAD T 5, (FEHIR)

MATHEMATICS, STATISTICS, INFOVIS
COMPUTER SCIENCE AND DATA MINING GRAPHIC DESIGN AND HCI
acquire parse filter mine represent refine interact

216 CID ® 7T 2DR7 v 7 5% [56, p.13] KD 5IH

Fry l3HRDO 7 TlEa v ¥ a— X OFEMPIEHICE > T, L4 7Y b, T, Bk
Wo 72l & DEFIRGERDHE S MRIL L 727213 T4 . Desktop Publishing(DTP) &
WIHEMTE2L DT a2 zdbko Lzl e zql2a 0, CID o HiZ R
D X HITHBRTNW B,

The intent of Computational Information Design is not to make a inter-
disciplinary field, but rather that single individuals should be able to address
the spectrum of issues presented—the goal is to understand data, so one needs
to be familiar with the issues in handling data from start to finish.[56, p.87]

CID o HHZ, FBEMNBRTEZ1E2 Z e T3k, ©LAEAPIIEEN SR
JEWRTEICHILTZ 5 X552 THE, HHNEZTFT—&2HETsZTHS
72D, HADBE» OBREETTT — X 25 BEOMBIHEL TWaRERDH 5D
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o (FEHH)

ZDEIREBEN S, CID IEF— ANDTH A F =27 — X2 SRS E 2 BB IE
JRWHERE XHLBE N Z B L, AV a2 —RZ2A VR0 T 4 TRAT 47 LTTHA >
THZEeHNE LTHERENTWS, /2. ZOFEKEZXZ 5V —/L ¥t LT Processing
EAEMTI TV,

Nested Model (2.4 i) <. Kirk @7V (2.5 i) TWRERIE LTRIFD AT v S
BITDAT v TRRT 2 EER > T0W5b, FHCRE (mva—7 1 v 7)) 3HEKkT3
HDTERRLAFETE2DDENMEMNIT TS, —F., CID TIE—RKINIKBRA > 250
arvERRBRERITDRAT Yy TeHYTET7HA F—DHISTDRAT Yy FITHLTH T Fa—
FTXDBD, BIFAT Y TOMBRERGTDRAT v FITT7 4 — RN 7T BN TES
(X 2.17),

/\/ﬁ\

acquire — parse — filter — mine — represent — refine — interact

~ ==

X217 ATy 7D74—FNv 7 [56, p.30] XD5[H

CDEIRT 4= KN Z23A%b/06FTD0, Fryld, Lz v/ a7 vy
7 PHDOHEFITRLTWS,

X 2181k, ZOFuY =y NCTHREINIA VX T 7T 4 TRIGHRAIBIES AT 4D
27V —=ray bTHb, ZHUX. 500 NDF ) LDREDE T a VIZBIF2ERD
PE T — XL T2Y 7 v 27T, 7 AOMOEMPLFHAEZEEL TV,
520077 7FFACT—=&ZFHLTWE2, FHAZEIFO =—XDEWIZH> T, 2D
¥ 3D, HIY - ENOEZ ZRETHIND, ZNoD 2134 VX5 7T 4 THDb
oI avEMoTYIDBZZ2 N TEL0, fAHEOaYTFAMNEERDII
SEIFERGED O IHRZFHAIND Z N TE 2,
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X218 Z/A7—&R7uY =7 bTHEINZY 7 727D 2— [56, pp.82-85] £ h5IH

ZofET et 2T K219 1R D Uto®an—%4y&57vayif
BOTHRELLKT, HlOL 2 —10BRT 3BT — X 280 S MBI E L 7 — XA
iATe TFilter), #7132V XL DFEDZ=HD Mine), BT —X BN T —X TR
WH%ZZH 3 % IRepresent . FRE X N/-RRHEIBANCIND 5725 D [Refine) 23TH 4172,

e

» » 7

acquire  parse filter mine represent refine interact

b ! Voo

compare change multiple compaction,  controls
multiple ~ parameters representations, expansion  for other
populations  of block qualitative of space parts of
statistic and quantitative process,
displays transitions
between

K219 %/ AF—&FaPx2 b TDT 4—KAv 2 [56, p.86] & EIH

Fry 3, 2OXSRZZBLDRIX—ZZELT —XIIBWVWT, ThZNRRLZEHD
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Pa—%2FUDEBEZISNE T ZAT LADOBERIZOWVTRD X S5 I125BRTWVWAS,

The many dimensions in genetic variation data necessitate multiple perspectives
for how it is viewed, and an interactive software visualization provides a means
to transition between these views in an informative manner, showing how the
many views are related, yet at the same time highlight different aspects of the
data set.[56, p. 86]

BENERD T —RIZBZ L ORTTHDH 570, The DX SITHZNITONT
BEOWRRDPRBETDHZ, A VRIT7T4T7RET 2774 E=2avid, 80R
HREROT-EFTERHARELER TE L FREREMEL. ZLOHEANED LI I
BEL TWa 2 2Rd ERARIC, =%ty FORLZIMHEZG| LTS ZEHMNT
&5, (FHEH

MR T — RIZEZHNRRTEDR DD, REFEC I > THELNE®WIRLR S Z
EHZV, TOEIITEROL 2 —% > — AL RICESEKRIZHEMHL L TRET a2
WL, REZHR LB ORI DORAT v TR T 2 SN HEE RV, F2, Bl
Pa—THoTd, ZOFIDISICA T4 A 2LEINTORVWELHFHLWT T 72ERT
B 0IFFEELYIDEEL THLETITS 23 TE . MatERE» 52 L TAR I LANTTT
EE R0,

294 CID OREELIREDIRR

Processing &, 7V XA 74 73—7 4 >7% (Creative Coding) R =77 477
7 — b (Generative Art) 25K T2 ETOAMMRERE Y L TZORIBREIHIT ON
TWVWARIFITRL, Z2LOFHBIIKFIN, SEIFEREATOTIEL7 — MESM
BIFRE XL TE, £/ THAF—7 —7 4 X b Processing Z i L TH# 72
T=RET 2T 74— a VIO MHATER D Ao [58, 59,

Processing DEMIIMMOFFERCERTICHHE L 527, C++ BFEDO7 L —L V=0T
& % openFrameworks, JavaScript 74 77 VD ph.js. =TV —=ZAN—=F9 7D
Arduino %2 ¥, ZOEMBZRIIMSY —AEG L, THA F =7 —7T 1+ A FDEKS
BJ77IV7F5 I THLT NN XLRFEEL NOVOHRZIEL AT T & &2 AJHEIZ
L7zo ZAUX. HifiTA Cooper 555 VLW TEE L2, avPa—ReT7H A VY ORE
WL AL THNE S D ERILEAA T HEDDITA D KO LR TREREMEERSEEA
9. —HENEIINMEIC, CID 23 HFE L 1RO EHRAIFUL T X Z2MELH LW

/11
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7274774y TatROMERR XS BRIDHAIZZVEIEE ARV,
COBERNERET S Z L IERELDBEZ S 20 Okl z b, CID BRI
2000 ATV DW B ¥y T =X LFITTH D, BURICHEN TR THEMER 7 — X
BYeirotzZ . By 77— 2DIRIIIBRINC T — 23 A2, [HRAIH X b &G
AT BRI OEMTFH DA Z e DHE L TVWEEEZID R D, TD LI Rikh%
2T, HERAFL T A VIZTF—Z I A T 2D — XDEE D 2 HERN T — X o
BB T BT T 4975477020, A b=V —F VYU ETI=a—2AP A FIB
FBAVRITTITATRAY T AT T 74 ZARRETE74 77 )3 kb L=E
TRELTVWE2HDD, AL LT 216 DX 5%, FWLERKE o TWa,

2.10 AMAFZOAMERT

Pk, ThETAMPRBERL o= &5 BB CEMER T — 2382, 20%
(DAL DHIIFEI B WVETHEASCHROBEEREERECHELFZ 52D
HELLDODH 3 Z & kiR,

CDEIBKEBDF—RICHNETIERICOVWTEEIZRHELLNHEHTE2DIC
. TOREREINZ S IERRHEM Ty a— Ro8X— 2 2HH L CIERA (L%
I3 TR, HihBREREZERTI2DELH 2, FiTld. 20 L5 Bk
RHEREZHEEZORMOZL L MESET 2 X512 57 4 v 7 FHFA VOXRTEENTE /-
JESRIREEZ B L 720 A L 72BROWRNOHF T, 7974 v 7 TH AL LY a 7L
REZREL T2 ANABHANCT =R T2 LVAEAZERLIERT 2 2 e nEE
N5, TDOXIBREKEITS LTOREDPD LR ZPHHAIITFET 572550, FEL
BROWETHRZNZED LD ITHET LI ENTEXRE5ID, ZODPAKIFED FEET
5,

ARETIE, BHRAFLLOHERE 7L -2V —2712D00WT, FIKEMEROMEMRBR L — 2
PREL7 70 —FTH3 Munzner D Nested Model &, —f%iCmiF/zaI 2 =4 —
Yarva—2RMELE Kitk DFFL., BRESAMO 7 Fu—F CRIERRr 23 2=
r—>arOmhEEELRE Fry ® CID 22 L7z, ZOsidnwinditr—4% (Raw
Data) DHERAL ZH#Ih 2 —EHD Fut 20H T, KRB L X2 OEREIHEKK 72

*2 F— ATV SN B ERAHL Ry =212, R @ gegplot2[60]. Python ® matplotlib[61] 72 &
WD 5

BRAYRFIT A TRED a7 734X =2 ave2 7730 FTRET 20y 77— IZi&, D3.js[62].
three.js[63]. deck.gl[64] 223D 5,
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ATy FTIMEMNT TV,

Nested Model 3B TORED XA 7 RRIE LML T 2 e 2@ Li-€7
NTHB7h, RELT7 LIV ZLOHEFITZ S LB U TN EEZ T %
MiErE-oTuwn3,

Kirk €73, WRENEEZEZIRD AN, FFENT -2 0ol s S EIFRIE
MOFT, WEHEILRAAINERX vt -V R HET 2 70 AR TH 5, WEMNT
EPFATT 270, REFPLT VTV X LOEFIZDFERSINIX v =T DHTDOAIT
bird,

CID ZE2TDRT v FIZOWTTHA F—DRHT 2 ZHifde LT, RIS~
X572 aryDFEELFITDORT Yy 7Y zMWEST o OMEle UTHEMINC 7 4 —
RN 73 280, BIRDOZODEFT N EIZRIZ > TW\Wb, CID IZRHDRAITHRR T
DIRL., 7—XEZMHMEHEERTHEDEZLTW 2225, KO FEE EHRT 27
L—LU—0ThHieEZOND,
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*4 https://www.mhlw.go.jp/stf/covid-19/open-data.html
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*9 Our World in Data https://ourwvorldindata.org/coronavirus
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