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F20084-9H (Nature) HERAKBIBFFFI' ~ 201142 (Science) HFRABIERIHH
RE e TS TAF » (CBURTRHAR - BERIISE - TSRS TR A 8L » Fla0 : 20124036
BB A CORBEEFREseEEEE)  (Big Data Research and Development Initiative ) °JE&#2
B 52 g R B BE R ~ RFERIFSE B SE DY SR AL - Bl T BB SR AR B AR
(Data-Intensive Scientific Discovery ) (Hey, Tansley & Tolle, 2009 ) - Bkt & FBHEHATA
H TEFEEE R | (Computational Social Science) (Lazer, Pentland, Adamic, et al.,
2009) FEHTSTE) 5 AEAE S - R SER KR R BUE S 2 B S5 (20BigQuery »
InfoSphere Biglnsights * Azure HDInsight3¢) - H3JlEE R 2 W 2 Y8 H e R 0 R B0hs 2
SRS o TEACRUR - REAE W28 S8 By N — &N B EOR AT s B 2B - 523
F AT EHEEL AR TS ~ S HEHE - BPUREGH ~ BRI B A S R e 1 - i
REEA T KREIERFX . (Manyika, Chui, Brown, et al., 2011)

1 #EtL : https://www.nature.com/nature/volumes/455/issues/7209
2 fEHEk : htps://science.sciencemag.org/content/331/6018
3 #8ik : https://obamawhitehouse.archives.gov/sites/default/files/microsites/ostp/big_data_press_release_final_2.pdf
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TERTINERHEREE D - KRR R B e 3 S P A BRI R KRR PR EL RS R (2%
EEEBN TS > 2018) - FHEEZ MBS L T H - SREfERg R &R eyE &L
TERHSRG - MR R ISR - A B RHRER A AR B e T R - BTG AR
HIREEET S - ZHER R L TR ZP B RE R - I n] o Bhli] &5 AE B AT siE SN
SERERNMEATHTE BT ES o A [l B EF FCE David McCandlessHIEEA * 1E
FORIFE R HBRAEERIR - Em BRI S LRSI B A M EERERE R - OHE AMHEZ RIS
MR TTIEIRF - SEALAY S BERFEESRRIER] » Bb—3ik - IR B AEN A S [HFEE R
LLER YR

"By visualizing information, we turn it into a landscape that you can explore with your eyes.

When you're lost in information, an information map is kind of useful."

Foltl - A LUE & EE e B BERH IR ERS 15 - M — 3 2 RN - Ffie
FORhIL S LAY RS RS BLAHRH T B » LA P S M S L KGR B E ] - figefes R
SRUB T SRR A T SRR 22 5~ (E BB IRIEERS - SIS T [ AR AR 2 1 — S RS -

N BEaes B AZBER P IR

e 5 B O R A E IR 2 TERE B BREE AR - MRS AR —3 - Bt - (EEIE AR BHR
TRETE RIS R - URREEE R - EREMERIMGET - AREAS - W BEERR R AR
METSE - HREE H B AR - (2 E SRR Ay - S R O EEEE 2
eI EE ] > DURBRAERIEIE Rl 2 5 & - 88 B EEE AN E HBRFER
SE A - BT ER R B s B i R S H Y B IR IRV HAY - 45 HA G ERY
FEZIED - AL AR E R RN 2 RBVEE B A TR IR - ACGHE— P B R E e
fet D B AE S [ 25 AR A A A AR ISR - B0 © B Dcardint R TR B SR - 2K
Ji A ]2 B Y T Twitter il SO N il 25 BE SO GHE o SRS I RR AR E0E 5 5941 - BB
e i B S A S R AR B T, - Rl R R S BRI SR B - B s th RSt B2k
FEAURBA RIS - M AR B R RE P 2P Ao ol B ~ SO RBRAMRE RS - FER A=
HEHRAKE -
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RERE T — B R e AR - A R e B H B ML,

— -~ BUBEYE (Variety) & REIB4VEI—IERE (McAfee & Brynjolfsson, 2012) » H
AREBALTETHH 215 SR SR Y a2 man - iR Al — S B e ] DR
i (EAN RIS E b - HEUH B M R AR S ~ REEETT R S R 55 SR RE S ik fet]
FHEEARCEH—E A - ERS AR~ SO~ BAREFBUR R AT R R ] AR A 1 HAw
THIF - FHLAf A e B A 3 -

o Bfb—Y) - TSR | SRR R E R (Debackere, 2016) - ElEIEHAE
SREH BB AR - TSRS S S B e BEE - FURR ISR E BaE A e
[FIAE R Bl AT B T 5 - TR R — U R - e sg B AR 53 FEHE -
B iRFT ISR - REPEA T RS e RS MR - DUHREE 25 Bl s il 4
WS S A EARRE 5 B8 JESRGR B - WERIEIEIIGHE - FEOBE 28 R B PROH
BRI B B R ARSI B BS 2= ERAERAS T - @ IE SR TR A T A T A IR
i E H AR A S HE R FCRIRBATR - (HE B R R —ERRE - HERIRA 5 it
rE T - PN B E RS R RS DL - A Ny EBIHE R A R BA TRt T REE &
s —LEPEAEIN R - IR ZE et v AR 25 SR BB T L AR - P T L IR R S R R B
IR AAY JE e 2 — (Mayer-Schonberger & Cukier, 2013 ; Hubbard, 2014) -
[KIFER B 8% -+ [l 35 B PR -7 A8 SR A S JHEE B AHBR BUE: - i iy Tk S L

Bl HEHAER T A R T TR AR SN - Bk 7RG S R S B B AE P e

IR (#ERESE, 2010 ; Finch & Flenner, 2017 5 Yadav & Ahmed, 2020) ; SAHEEARBS NS °

BEORIR S AL IR ] ST B R it B2 (R ER Sl i SR IR R Bk B A E IR (Jiang &

Carter, 2018 ; Ogier & Stamper, 2018) » #4 : JEHERER G E A EmIZHRE R - HAS AN

A EERIGOTE  TE KA R R E AR » AR SCR R BRI M5 1 2 AR A il 25 B RS BE SR 3475

VAR B E R AR - Bkl B LERAE (e & YA B AR HE S - FEREE i i -

£~ B ABIEE
PR RS2 (L (Data Visualization) ? Z{ESEIREERZRITREL  AFE TH24HE

4 #EHk : https://sdgs.nthu.edu.tw/
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B~ NSRRI AR AT Al o b8 & B AN SR A B R AT nT B )
HYBEMAE DUE B SR (Borner, Chen, & Boyack, 2003 ; Phetteplace, 2012 ; Chen, 2017) - &
R SR iy BRI B A L R I B R PSR B R < B RBASR (Chen, Unwin, &
Hirdle, 2008 ; Bikakis, 2019) - amlElE e sk ISRHEEFIR S G — ot o Bl - BiE
FHEE BRI R - WA S A TRERR -
—  ERRE(LERESE

FRIIR AR F BB T~ HoNTHAC - 2R AR I (5 st ] 22 SREVRT SR TP Uy 2
0 FEE LR ESE 22 - B 7 HEiRd BRI EISIE R (AN ERR N =
f) WERERIEE R ETE - PG E R U SRR - —is /(R
ZWERE e (E—) - HA18505 19004 1 2 B Zokhitl 2 b2 e R Ay s
WP - EEIRFHAE B SEHE - T R RHEE S L HUAE © 1900~ 195042 N ek 2RI JEX -
FRIRI R A FRER TR - SRR LAV E TR SR> - EE19504 2 e tHRH T 2 BaaG%
JR - BERSERIERIE N AR - 20004 2 B FF KRB M) 55— IR =il (Friendly, 2005)  ©

Milestones: Time course of developments
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— EBENRBILERSE
EHRIHIE  Friendly, M. (2005). Milestones in the History of Data Visualization: A Case Study in Statistical
Historiography. In: Weihs C., Gaul W. (eds) Classification - the Ubiquitous Challenge. Studies
in Classification, Data Analysis, and Knowledge Organization. Springer, Berlin.
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— ~ 1850~1900%F : #RsTEN=EEEN
() B TS ETECBREE (18565 E )

18504F-F] 19004738 Bt s A IR MEED R » 2 b B ALuTIeruiC g g - 25
—IRET T ASERIEERE (B ) - TS E L - hEEERR - HEEH R
—hiZ Mg e - HEGH] (1854~1855%) S/efll (1855~1856%F) s3Il E L 28 —
R R R 7B RSB AR - BRI/ NS H B A 5 - Sl =F#
BRLO S RIZSERRSS ~ e HANSE CRA - [ —n] B2 85 famifi AE #e /)N - ShRH KR
BLMPE Ry LI NBCEHERE NI - HRR A ERD R B Beno g A= e i - 0 Hlirs - &
P Re T A R L Y F R R AR SR i A R 55 BP0 B AR BRI A RS i S LA E T
AEOL » REOR B RAR B - T RERRUSR S O R 5 S -

DIAGRAM or rie CAUSES or MORTALITY 4

2. .
APRIL 1855 10 MARCH 1856 IN THE ARMY IN THE EAST. APRIL 1854 o MARCH 1855.

red wedges me ¢ centre the deaths from wounds, &the
black wedges measured from the causts.

The Yack tine acrass the red triangle in Noo? 1554 marks the boundary
of the deaths from all.dther cavises during the miorith.

I Cctoer 1554, & April 855, the Hack area comcides witly the red,;

with the Hach

The entire areas may be compared by lillowing the beae, teved & the

Hack tines enclosireg then

B= mTEENEEE
EHFIHE  https://cwfn.uoguelph.ca/

() ERE mREEEATRHE (18694 BfE )

i EE (=) WEEEEZ R | IS AEBEE - LhEECEk18 1257 A Bl H B R
EEHTRHERAEERERAE o H » ALEORBEBEETRIREY T HE - BOREEEETR
PrbaEEIry TR, ALGEIR O T - AFCRERABIIZ S - (OB Rl b
FRIATEE R A A SRR - [RIRFRE O I R slfi st Bl 1~ R RE IR AT » BE 2B
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BRI EHTR I EERERE - thRER s b A s B LB R s 8 - TR GRAY10~12
H o BEREYIZGRE0 —BE FREEI-30° » AHE R F RIRIES] ~ KRBy G Ie &R - 5
BEEEERIRE A B Mg - B2 S - TRER S TR ~ 220 > J51A o~ NBCEERFR - A
AL E A JER B A C R PR SRR PR AT B R A5G IR R - Bt 2 3R v R s e ny B e b -

Figurative Map of the successive losses in men of the French Army in the Russian campaign 1812 ~ 1813
Drawn by M. Minard, Inspector General of Bridges and Roads (retired).
Paris, November 20, 1869.

The numbers of men present are represented by the widths of the colored zones at a rate of one millimeter for every ten thousand men; they are further written
across the zones. The red designates the men who enter Russia, the black those who leave it. —— The information which has served to draw up the map has been
extracted from the works of M.M. Thiers, de Ségur, de Fezensac, de Chambray and the unpublished diary of Jacob, the ph ist of the Army since
October 28th. In order to better judge with the eye the diminution of the army, Thave assumed that the troops of Prince Jérome and of Marshal Davout, who had
been detached at Minsk and Mogilev and have rejoined near Orsha and Vitebsk, had always marched with the army.

5 Moscow
P

|

ipyaroslavets

 Mogitev

GRAPHIC [TABLE of the temperature in degrees below zero of the Réaumur thetmometer. ®oCOF

o o
Tain October 18
ober 24

75 Novemberg.

o 25

2o November 28 21 November 14
30 38 36

B= EWHETEEEE
HH}2EE ¢ https://edspace.american.edu/visualwar/minard/

DU b R R E R ARG EORHEE AR T HAE T AT > BT E0R - AL L
J7 ZAG BLE TREIRTHE AR B RS R - 2RI - FERERHR TEHRIRES H - B ETIER
i S LAE R O A o R » 1200« B {20 1 84FHEAT IR TH RS BR s IRy » SHARE A
e R R T A8 KPR B SCA B B i i A T B (LB 5 CNNHRR 2020445 & FH 52
Hg - BN BB SR BN IEERE 5 B340 - BIKBUN BRI RIEAT - 724
Kby S FE I LB ER - RS B R R R ge i S 1 ~ FE VR B A MR (A IR
B BB E RN T BRI AOE AR o T SRR 1 AR 1 B ]
AT ZE PR R 5 - B AR RS L S — S & -

5 #EHE : https://www.twreporter.org/i/2018-election-report-sharevoice-gcs
6 @k : https://edition.cnn.com/election/2020/results/president
7 #84E : https://www.taiwanstat.com/vp-tainan/traffic_report.html
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=~ ERIRBIEIT/EAR (Data Visualization Pipeline )

ZESE R —E BRI A LR » B SR T — LRSS D SE &R AT B S A L -
Ban = FEERFTERE R EESE AN (Liu et al., 2014) &N LIFSe R E N —F
TR LR PR - B e BB RO B UE - IS REHEEIRT S HIZ ERAR - £
FHE RS (Mapping) SEHEZERBIER - 1T BB A% BT 5 IR Ay 5 1 78 S

(Rendering) - Ex#&ZEEMEHF M HETRME LB KB ITRFH T2 Mattew D.
WardZE A (2010) HEERATERBSACE RS LIRE - B i aaErE i it 25 nl 78
HUHYZAE - AR E SRR RF EUS MR ET TR S EREY (Visual Mapping ) BLEHA - TEJEHE R}
B R A S RN E BB R R B - NEEEH - /2 R S by R e
7R - HEEIE TR TFEIRRE— Ry R S B3 BE AL -

A K ESLRAR RS & R BRI ER C EHUERNT - B RR SR Beny [A] SRR B e
EETiRE o IRIRER AR A okt - MG L a2 R B R T4GHE - (Kt
ANC & B R E SR E SRR S LR - H e EERMERErRE (E
) - fERY TR - SefE AR E R - BREERTRURRSR S A E RS ? B
AEdn TS EE - MATEMTEE? L, o EA T EHIENYES RS - FIEEH
AR A L IR EL T -

it 2R A
Bh .
i . i .
! A = 3 250
A 5L #EEzEy
LR RS ? : ERESENBIE
3.EIREE - (R
HETE? e 3
e
A aiE -
il i
D AREFITEclue ?| BEMRME? | < 4 [EZERMIESD a8 5. F& % FA R 1R
AREE? wHEE? B BlER&E?
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i SRS / FERAT / BRISDIRRE / BRSNS
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S3—J5H  AEARIEEERIY - B SRR ERBe iy B AR 15 e JH 1) B B AR {ER TE AR s 2
EHERFENES - rEN0 T BIZOREAER , © o BT R AR A BRI R - T RIS
YRR (AR ERRZBIR ~ A B R - 2B S ) RSy 28E
A~ DUBEGE S SR e AR P R e R 5% -
0~ SRTRBILERTERZIRRA
(5 =

—if S - ESE A B g R R B R LA S - A0D3.js” - {HE
REERALE RVE AN S - EEr S B R THEKEE » fFETableau Public'®
Google Data Studio'' ~+ RAWGraphs'? ~ [BA F 1T 2 PlotDB " LUK BRMHT [ HhoLa bR HY
Flourish'* » 268 T B8 A 709 455 FI 2 /i ( Graphical User Interface, ffEGUI)
THRES -

Tableau[4] Excel[9]
o]

Expressiveness
Underspecified
Language

=l
@
]
o
a
iy
=)
o

High-level

1 Echarts[16,73] ZQL[18,36]

Low-level
Language

B7A BERREBLERIASEEE
‘B Qin, X., Luo, Y., Tang, N. et al. (2020). Making data visualization more efficient and effective: a
survey. The VLDB Journal, 29, 93-117.

8 MdHE : https://thelead.io/chart-selection-diagram-data-visualization
9 #E4k : https:/d3js.org/

10 #g4L : hitps://public.tableau.com/zh-tw/s/

11 gL : hetps://datastudio.google.com/

12 #gHE : https://rawgraphs.io/

13 #tk : https://plotdb.com/

14 #d4k : https:/flourish.studio/
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(&) BB

BEEMEEHEER A T E - thALEGE AR - (AR 2SR - EESeIEs
BHER RN S FIRF A — IR T - SREE AT - BREE D B - thi e SRR, - Refigok
PERIRE » AR R TSR — THEAR AL
L IERENE - —fEirryE RS L - ZEESEREE BRI RV IR M - WEEERHEE
W BEE A REIEMEREREAS R -
2. Bk » AECIEAEIREAFEESHRR (Forgetting Curve) » Ry ERHERAERA]
ORI AN > —iRbE R HEE— R DIEbs £ 2 Bl R EEE g K - B s %
FERRH8 - BB A RETR R I E R0 EEEE K -
3. fPEEE « NERAEENY) - EENE DA A VT N2 B - BB SO AHEL - BER AR
AR o NS ST (ANSTEEER T~ ASIREROR R ~ B R
D)~ MmPEE (AIFRER/ ~ ATHEEE ~ B HSE) SO (AR
TR~ SRR R G - ZHEEOEAACE) FTRSR L ATRER - A
DA A BRI RE AT i b BE R 2% -
1 - BRRIREETREIREVSEEH » SIHASURREUBIETREV &R A

BRI EIE 1500 £S5 ER LA ZFEL - BESEEPATAEHREIRR - —EEi
IR - EFREHISIEEEMEAM L - FEEEE —IRRERCE 5 55— IREANVEIR - aRME
TUBRAVECEI TR EATOR - (R E R rIBASENE DU R ERRRI R A
ik
() FHEIREFK

RFAY BB KRG 2 B B 2T Edward R. Tufte » Tufte (1983) Sk 2H&E
FHEIZREF - EEEEHENE - HAAEC T ~ 266 - R BT - HEREZET#E - Fill
Tufte¥fizfg " &HRIEE/k L, (Data-Ink Ratio) HE 73X - ZREHFE & & EH & Bl i ]
HERERYLEE - IMEGEFOREALREL R D B B B EE 5 2 & - 18]S < ARV (ks
Bl - BN EData-Ink Ratio 5 B/ A HIERERE CEILE - b ATk
ERENE e B 2K - B Data-Ink Ratio °
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BRX BHEBKILEZEEEETRR
B HIFIJE © Tufte, E. R. (1983). The visual display of quantitative information. Graphics Press, Cheshire, CN.

) BEHIRATR

e AWy SEI BT 223 HiliNigel Holmes + Holmes (2006) 32 RBIASHEAME(L « 1
BEZ RIS FRR - T SR R B A A0 LTS MRAATVEL - (Il
SEHIY AT IR I R BRI —IRRIILLFTR - E19804E4C - HolmesHFE (FF{E
HERE) OBLRABECUIR - VIR —(HBRER] (BG) - HERZRHERZI T 1978
R 1082 SEMIIEGE S - SR » HORAIIE-G A BTAREIN A AGHsE » B/ s
AR B R B AT - AR O AR E A A M VS T S T 80 SEA I
s - BLEEIRE (AR SRR A -

Nigel Holmes’s ongmal chart Minimalistic version
DIA U D R B R D
$60,000—
cesEmE;
EEen"" $50,000—
I BEL 560,000
H $40,000—
,/ HM EEE \ $50,000
£ $30,000—
T TTT T $40,000
A : $20,000—
M e
$20,000 $10,000—
1978 1979 1980 1981 1982 1978 1979 1980 1981 1982

| 1 hart by Nigetomes Source: The Diamond Registry

Bt EREREEE
HFHFJE © Holmes, N., & Heller, S. (2006). Nigel Holes on Information Design. Jorge Pinto Books, New
York.
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B E - EIRCRISREEELE TE RS B A S - AU BGEE BT
B~ BZFELIGHT L T o AR AR E R R R - SR, - BT e
K - AP TER L S RGERE - SOBRIEE A - BIBEA ARV S B L R R AR
RS R L RITBHE E(E - WIS EE RIS - AR T ERET T BRI R Z
ST RN A S S - SRS R (T EMEE T 7 R R H A T &R s b -
I EE bt — IR FEm A (AT A P AR S - 5 [HH I B AR B B S SR T S e T Tk
REEAL - B BESCRETS RS e B EHENE IR TR - B8Ry 178 T R 3
FHia o AU EAFEIRAE - REEABSEIRAE - 35— blGR A RE &R R brI
B DM (ERERMD) 2e T, SR ) - fEERET R 2 EE KRG EEE S
EEEBGIE S SR R » DU - RSO BEZB] - 5 REE & A A 50 B ANE
TR 1 B 05 B I DA AT R S ) S B R A R

#-BEalz ARt

] P ] 55 L B A 7 2 ZORH IR A LB SR (B0 25 Y B A ST s 5 P S 3
o BIAN ;B EAEAEE - YN B A SR SRR o R R R T B A S 1
Ry [T A BRI A R A OB B TR A L R - BRI R RIS
s R R R A T2 - A BISRIE B Ay A A S A S R, B
STASEHEE A T ASLE B AR R R SRR MR B L
SHALITR R - BRI A B TR B A RS RS o DU kB P SN A 5
(R R R R RS L 51 -
— - HITAZEEENERINERS

HETAEL ] A AR 2 DTGB SRR L - R EDRIA RS - 534 Mg s
BfCSS FRENG LIS E R (/) ek H ST S 1 R B A (S BRI -
SO TR B 11 7 2 1B MBI T A BB A S R AT -

15 #gHE : hitp://libstat.ncl.edu.tw/statFront/index.jsp
16 #EHL : https:/publibstat.nlpi.edu.tw/#tw

BRI ASEZEET E=+#H ¢ PERE—OF+—-5B D



e 105-1 tH:H7 A BB B iR T AR Bl S S

% A::ﬂnll:atmmm )
e
—E ,

B\ HAEAREZEREZZBEEIEEER
FHAIZRIE : http://lib.shu.edu.tw/datastory/

— ~ ST ERENF2IRNEEEAERIICERITR

g EE AN A RRE — A (EJL) - ZEaEE 8RR AR B A B S BAC
Bk - B B AE I AR R E ALK S9ME S ik R th e E I TS e [ 5 R i e
PL—0f5 S5 PR B A i R SRS G - 2015) - ASGRRBHEZEHAE Ry
T AT thA I RERER - e Ry 1 BRI

=

Fourth Floor

Bh LisEZEtEZESME

Bl | gl 2 G RE AR ARk - B 2B PE AR R S L E A 0 2005 ~20145E B AEET
" Making Visible the Invisible ; 1 EFFHLEEREGELIEL - TEA D REILE T ER ([E
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) RIEBEER AR -~ (SRS - FEEE AR A AR A AR - A5 F
FH R ERSESF o AL RIEE T RSE AR AR A C . " RIRRFE A  BEPAIERDC -

B+ AHRBEAHEZTHEIETFER
BEHIFIJE © https://www.mat.ucsb.edu/~g.legrady/glWeb/Projects/spl/spl.html

=~ DIERHERIR (Dashboard) BIRERHER

AR AT —HER SE b @ H Y - DURYIER G RE SRR M < o0 H H Y - S
PRl A SR E A (& — ) BN R R 2 EE A ([ ) 3 Tableau 2 HAH
gkt - AR A (=) #EARSE M Tableau TH - thae UL P 2 284 80k
P TR - HagLeE &M R EoRhi S b i rT 2 LA B ARS - HRnlE HIEEIEAR
TR RN 3 MR EORME AU U B B Y o B P B 5 R D8 B B Ay
UIHE - AHEEM L TH - nlEE S AR R AR TGRS - HREREE K - #iE
AHEEAR TR ERHHERS - T DU IR B R AR -

Library Staff Co-authored and Contributed to 225
Publications in 2020

Materials in Our Collections

B+— AKRtiantEAs B+ EMNKBEEBEER
BFHFE ¢ hetps:/library.hces.edu/ H#}ZEJE © https://mdanderson.libguides.com/
c.php?g=811635&p=7879644 librarydashboard
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AskLive usage growth You say... Which are used more: circulation desks or self-check machines?
The number of questions we answer on our We're asking our
AskLive instant chat service reached a stable users What's your @ Circ desks [ Self-checks
level at around 1000 a year - before the impact of experience of using
Covid19: our AskLive chat 000
sernvice? So far 900 P
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