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AT L BEREGH?

> BREMREFAZ GBI EERALAL,
AKFRE « AR & RRALE

» "The Architecture of Complexity: Hierarchic
Systems”
> HoR%
> EYIRIERS
> TSRS

Herbert A. Simon

The Sciences of the Artificial

Third Edition
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> ERBIEE—MERNNRIERE, EEREMZENEXRKRR
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BX#

=W

> FRrZiE FREIEXR
>HLEEFE I PHARRN, B— Y afme— 1Mo, FREBERMNARNS Y, EEET—EBMF
TR. REEAHTRNBESNRGERIRE
> Rl
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> ERGER T LA R B B (Tree) 551, ERMUD IR RE X RVIELEL5H#)

> B ZE(Graph) ) — 14561, RAEARXTRMTT R EERAE
PE—RRHE, ABRTREREXRTR, EFTRAEARE—ITS5ZHENRT A
PRATTRNTRHRANT R, A—TREXEFHEEXTT RN RIRARET -
PE—ITRBATUEET TR
>R KRB MIET R ZERERRE, MAZTRIARE; EAHERRENT R, Az
=1: i
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> BRGMFRNMET R
> HXAIFER % (interrelated subsystems)
> HAX}IH 3z (semi-independent)
> FRBEZ AKX FR
> EEEREITFREZEINEEGA . Hit)
> M— N T RGNS ETIREN R KRR T X
> A #k 53(decomposability)Zk /& 7] #7573 (near decomposability
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EERBREX

> BT RMAERRRER
> RALH Y Z AR A AT R

> VR PR RRBIERI TR EN T HIRER
> 5 BRSO AR SC BB A A TR 43 4

> Rr: GENFAEREE
>3 EH: MESHEXMINETR
> AT RRE I &
> FREMTLR. KERTRNT RS
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BREERI AT
IXBARHY AT AL 4L

ZXKRZHWEEHNBEVRIE, RAPENMEHTFSRKERRIARERPNXAR:
> m-§E1% (Node-link)
PEEANMEGHR—I TR, TEZENEEZERT M ZERNERERER
>§|‘ﬂiﬁﬁ(5pace-fi||ing)
A=A SRR REFEFNE, HRAMEXEXNNEX B EERRELEZEREX KR
>R SRR AR B

=
=
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RELS 37

-I_I-jl_lﬁ\-%jij:%i

> T R-EIRANRLERE, MTERS EHET R, UERMTSRHITRET R ZIE
HSEIE R R
> AL E M2 BRI R R —H
>ROELZ BN . S SHELIN S TH AP X RN
>PROELNBKE. ELBKEESERBITER
>APLRIZE— N EAEMKTELL, IR FI A

> AL R KRB EFRHZR
P MFRT ARG REEZERERESNER, AFENNANETFFRNARBER
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RELS 37

> RIERFH 5T
> A LUE A4S AR (B HTML)

> MK MR FER D RENRE

> B 5 %K LT (context

Qtiare

O anaytics
© cluster
@ AggiomerativeCluster
@ CommunityStructure
@ HierarchicalCluster
@ MergeEdge
Ograph
@ BetweennessCentralty
@ LinkDistance
@ MaxFowMinCut
@ ShonestPaths
@ SpanningTree
© optimization
@ AspectRatioBanker
© animate
@ Easing
@ FunctionSequence
@ |Schedulable
@ Parate!
@ Pause
@ Scheduler
@ Sequence
@ Transttion
@ TranstionEvent
@ Transttioner
@ Tween
© Interpolate
@ Arayimerpoiator
@ Colorinterpoiator
@ Dateinterpolator
@ Interpolator
@ Matrixinterpolator
@ Numberinterpoliator
@ Objectinterpoiator
@ Pointinterpoiator
@ Rectangleinterpolator
Qadata
@ DaaFied
@ DataSchema

Arctic fox
Kit fox

Corsac fox
Ruppell's fox

Red fox

Cape fox w

Blanford's fox I3

Fennec fox =4

Raccoon dog | »
e P

Bat-eared fox L

Short-eared dog
Crab-eating fox !I S\
4

Sechuran fox T r—

Darwin's fox

Hoary fox

Maned wolf A

Bush dog b\

Side-striped jackal

- Culpeo fox
- Pampas fox
Chilla

Black-backed jackal g

Golden jackal _‘H‘ﬂ
-
Dog

Grey wolt
Coyote m
Ethiopian wolf - 3/
Dhole “
African wild dog P*
Grey fox y )
Istand fox

Black bear ’n\
Giant panda

Northemn elephant seal
Walrus



RELS 37

EER R RE A

> (DIRER AR E I =BT R F S
X, BMXESEHA—E. HEZRERT
REBETE—E

> (QIRBES—RUSNNE, H3RMXEE O
5 1453 PR BE A X U5 /\m
> (T A EES MR <>

> (AETRMENR T RZIE)EZ
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RELS 37

TR EENNE

> IEXX 0 5
> i [E (indent)
> B2 2R (dendrogram)
> 7K#EE(icicle)
> et B (GRS )
> 12\ EE
> XL pE A%
> BHM/E

dendrogram

22



RELS 37

> T R T E IR IR AR IR BR K P s B B X 5T
> T ES AR —EEY, fEAn
> SRR RS, EEEY
> R
>R FARMRRGN, BRI ELRANRREH, XHNHBRSHTABNKREL
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RELS 37

> Bl AT LA T

Pathways to the Presidency

Search president @St OErd  [Frequency Order % | | Clicks Wil Zoom | »

george_w_
qovermor
reagan

gove rnor state_senator
secretary_of_the_navy
university_president
representative

. senator r
president . e “
vice_presiaen S
ambassador
representative 1
senator representative |
It_govemaor stat
general

secretary_of_commmerce

secretary_of_war

> EERIEHFRFA

* RAILROAD SHOWDOWN

MAKING THE BIG FOUR /i

NORFOLK
SOUTHERN

)..

UNION
PACIFIC

BNSF

1960 1970

1980

1890 2000
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7dS

Anatolian

Indo-

Iranian

Armenian ——— Classical Armenian

T Amenin

Greek [— Ancient Greek

Greek

=
| S
Albanian —— _—
=n
L—

Avestan
Wakhi

Ossslic

M

Old Persian
Waziri
Afghan
Baluchi
Kurdish
Persian
Tadzk

I Romani
I ISSS—— - 1
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RELS 37

> BRTRESH, RUBRRRER

i

“IHIIII%H\I\HHHI\ Wi
W R I\IH**” |
-
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RELS 37

> BNEEMF A E

FIRTRAMTELD, MRIBERTREEEEFEAEECE L
> N REEOCHERNNTERNRE

> i B SRR T R M EREEIRIE
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%
Bela 0 ow%wx\
0,75 % 3
Yoy, V5es
o, GG, &

e

u

enoop.
s&.u
ézﬂ«ﬁ?
IS BN
TreeMapl.ayoul
StackpaAmaL a0
4
rerato
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http://hci.stanford.edu/jheer/files/zoo/ex/hierarchies/cluster-radial.html

RELS 37

REM R
> SR TRBIMRBBEGR, BRFREN. EETROEHEMENR

public_html
research : =

P \3 i /ljkux_home
289K m — 7 N\ g
oy fl\ X .
v’I SN 4?‘ ;.»’-
WY *L \ e
“adp <’ 17 ‘ ¥ ) RT5
& 5 | @%i‘ "
® | p
nfee® | @ 3277
code .
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RELS 37

[®$ERT(Cone Tree)

> —ME = B AL R R BRI A
> 8T EREth RFIE S ERinEE
SES—RL, BFR— T R0T S AAEUSL T S A EORE 2 RPRHES)
> FRRRREES AT TRNSE, BRERTURBANRA, TR HEtE
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RELS 37

» Radial

j Of Qi K VC
© - @
(o] ° P pv
. '8 : B
] 00—
‘ o @ ® o
s o \ 5
€ - » ® M
° \ &
. Brvieag  fanti \
M
1°° | x_x.r' i \
a @ ”
\F e
O O.v._. o. 15
o o o
o] N .’
®

© X
63.201.252.66:6347/(36 files, Ok
85 messages (72, queries, 3 pongs)

o

http://flare.prefuse.org/demo
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http://flare.prefuse.org/demo

RELS 37

= (Cone-Tree)

> ZHfETSE), SGEZHIRE
=
> =4S E kY R E R
> = 45 5] i SR PER A B AR
> R
> M LA 1R K B4
> ZHRXHEALRE— kX
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RELS 37

XX gh 4 (Hyperbolic Tree)

> F R 4 5= (8] RO AE Se [ RS SR A Rt F1 A =5 18]
> PhiMNERFME NN R EN G E—H, a6 2N

£3|8](Hyperbolic Space)

o \" “7 vvs oy
. ‘\“‘ w‘ {/
Z ¥

[ \
Seial I 3l
- y — Etss] :
v [Fascas] Tk
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RELS 37

XX gh 4 (Hyperbolic Tree)
> T£ = 4 75 8] H [B] 4 AT LUK F S 75 0%
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RELS 37

“€E S+ T 32" (Focus+Context)fiAR

> AREREXEGH, BTRERTHRE, TEARETSHNES
>EYFAEE, ERERAFCONEEHE, ANHEREALTER

<.6 items.. > b= Afrikaans
> gl ~ Arabic
4l - v_‘I sl <18 items..>
e ey fehas B Euskara - Adult
Ladassd "?‘.J" > Fatoese > Arts
&)las comr— — = Business
: = Frangais == Computers
dasiall Lo » el » Frysk P Games
; duta) - il i w Gaellge B Health
didl_ sl = - i -L::izl 5 Sidne B> Home
TR _DMINK » dagS> )' osor i B Groek = Kids_and_Teens ‘
MPDPYK_0T duasi_olsdie P ininds _ B Newes - Top
DU T2 ot °'5'-’” 3 B Hindi [ Recreation
= ._5..-,0 o= Reterence
VI _Wum_onnK_onm e B Hrvatsi
neu_nime_pap o pnorn P> Indonesia == Regional
= OV _DIo 0y NPy -na = Interlingua » Science
prY - N = B italiano , == Shopping
AvEn_nnwn VIXY_ TR Ty_DhaniT = nnan B Japanese \ = Society
un - P TIOSN - mem = Kannada » == Sports
» Tdyan_noyn = Wn_ovty » Kiswahili S World
nom_mng =y B Korean
*nom S — b= Latvian
»ovan <..7 tems...> <.31 tems..>
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FEETEE

= [BETEA

> Johnson#1Schneidermanf£1991 4 & BRAY Y & (Treemap)

> N EBR R A B SLI B R BRI AT #R1L

> WENERREERTERGEHENT R, XFDHRZEINERXZRERZEHITE
B iR B Mk FRIEA

@0
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Treemap B4
A 9 B R AT AL A ) A o
VT A0 e S T A 2 T
VBT SO AR
W E GO E ik Rz, 0 (0, 0)
BRI 181 7K 1) 3R L 1)
1 Divide #i%%

Treemap B £45 A

Divide B2 (Finl, Jril, frf, %, e
TF %745 5 S MY A
i p A AR 5 A0 B i — A T
i el

FOR 11 SR — AT AL
RS EE A AR E
IF %711 s 7K P )
FHEI R = 2 R A ML E
T A 5 ) R R L Al
IHIA3EAT Divide B AL
FHEAE = FY R MRE + RN
IF %45 5 % BT )
FHANEEE =% R A E
S 1) K
HIAHET Divide eR L
FHAAE - = %R E PR
ENDFOR
Divide & &4 K
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FEETEE

ST RN

M E R AR — N0 02 7E A S 2| =B R B S E A E 2SN EREKMENA R RERE
B SERKELLRES

JohnsonF1Schneiderman%k BARY3Z B YA 1]] 43 74 (Slice-and-Dice). 7E %é/l\l_ﬂﬂﬁtiq:' TEMROR B EW

BYISENY]. SRIMBRIN—I TN RARETFTHRK, MRERZEMETNESSBEEEENFIRTE,
SN AR AL S IR R

IEF 57 (Squarified) AT AR BGE AR ST AL A AT AL UR [Bruls1999]. EANEIESBIHRAXERE
FIEFH R, RIFRSRA—M50RIERIEEE SRR MAIER

De Berg. SpeckmannFAVan Der Weele[Berg2011iERR T 4B 24 B RO Nk EE B /ML 2 5ENPClg)
&

SHENMARRELEZTURN, NFEZRTS—MREMENERNKERITESZ, BIWENRE
MH— N EREEREN TS L EZRATL
ShneidermanflWattenberg[Shnei2001]ig T F—MEEEZ EREM N E—FFHE

ShneidermanfiWattenberg[Shnei2001]#gH T Pivot-by-(Middle,Size and Split-Size)&%. Bederson,
ShneidermanfiWattenberg[Beder2002]#2 1 T Strip& 3%, BEEHE—X—KH Xkl 5
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FEETEE

= WAV =S B)X 47 73 7R BRI [EIRR

okt | 1 1
Slice-and-dice Squarified

Ordered Strip

2 3 4
Spiral Ordered Squarified
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Z[ERIFARAIZRA

Food and beverages 15% A
The high price of oll is a factor that ~~—— Transportation 18%
has made %ood prices rise quickly, Gas is 5.2 percent of spending
nationwide, but only 3.8
percant in the New York area
Miscellaneous 3%
Recreation 6%
!~ Health care 6%
Education/Communication 6% | As a group, the eiderly spend

about twice as much of their

Celiphones were added to the index budget on medical care.

n 1997, Because the Consumer
Price Index can be slow to add new
goods, which are often cheaper, it
may overstate parts of inflation.

The rato of spending on
women's clothes to that on

Housing 42%
men's clothes is about 2 to1

In the C P.1., home ownership costs track
rent prices more cosely than housing
pncas. This maans inflaion may have
been understatad when home prices
were rising faster than rents.
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FEETEE

= E AR ZL

library
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FEETEE

EANERREE

ABNRETRLTREERREENENTRRXEWEFENNH S AR E R
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FEETEE

WERZE

> JLFRZ B RIThEEAZIR AT : > B ERE B 3%

> (DEPHRETAHED R, ATRTHANEREESE, &
E¥IRFEME P T R ER

> Qi aE, XNTHEHME, EMEBRNE

> QEThRE, WENNTELRNDE

> (MHEFEBRE, MAERULET S AR SpFR il

> B)RAXATTHERMENRE, ERUSITRHXTRART S o
HYF savse S

> 6 ZERREE, EHMEMKN T

> (NAEAEZRABH—IHENFORETHKR, BEEE ikl
NEZEHRE LS —

> QERMNEFIRENEGIEAMAN, HARGLERARS i i
WA, ERBAREMATERS XEFEIEEHRAR R
iRt &

> (9)RIFTERUK Slice-and-Dice Treemap R4 AT & B,
BREEREMT =

> (10X ENTRSAET Sk RAEMERBHITER,
IR R E P EM A M A RARMIMAZ N RENT A,
EFERFNT R
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DJIA 12369.38

Nasdaq 2778.79

Apple Inc. +0.04%
AAPL last: $530.38 chg: +50.26
{cick for more cetals)

Basic Materials

9:05 am May 20
@ Sector view

Color key (% change)

-6.0% 0 +6.0%

Nows
©icons @ None

Show Change since

O Close @26 weeks
@52 weeks ®YTD

Highlight Top 5
@ Gainers @ Losers
© None

Find (name or ticker)

Color scheme

© redigreen
@ blueyeliow
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FEETEE

> {2 [E#¢ & (Polar Treemap)
> h8 HE(Sunburst)
>HOHBERFIRT SR, SNBRARDERFRR
EIFERI KT HEN B X BRI R B RiE%

Bt
> B HEISHEZNAEZLET, FIERRT
RAUKER, BERSTPHRREN
> EWZ BRI AR S -HHERYF, B TRENE
> S G T ERFHR IR R T REXR), SH
RK—EBT RV R ESMNEFRK, ERANEIEAK

Lt
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Hfte 5k
HAitb 753K

> T E- SR AT EE R AR B S
> B -EESARE M. BN R R E IR
> EBEFARE BRI A =B, WM Z AR EXEIE
>R EEE, IEENFHNNE
> $84R 2 X% Bl (Adjacency Diagram) 23 S-S AR = EE T
> RAEFRWXBEIS R E)RET R, BB TR ERAEXRNRE T Ltk 2 B ER X
EX
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F84BE X &l (Adjacency Diagram)

]
I

B0 I
O




................. E
I
i 4t G|
...................... r
,,,,, - { betadidad Ll F "
......................... “ L
— iz | = s Y w]
Node-Link Diagram Treemap Elastic Hierarchy
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WiCHY —e

o

B E
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Bt B

{5 BarBik i A
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L&

> NEZEEREHWBIRXEZRIE, FIHFRAMLE(Network) 2 #E
> {&IAE H E(Graph)Z& R
>BEGH— 1M EBMaEaVM—MUESEHLRK .-
>EEZGHT, BhafrAe, RIS EFBxT
>EﬁﬁA]ﬁ,§ZIEﬂﬁ’-7— %, MBRRXANNSEBHEBRER

>IFFBEEN TIRE, NiFRAMNE. MRENGZKAEERE, NWiRAEEE,
BN X E

54



L&

P48 X R B4R

> MEHIEH A BBEHKE LS BME THERREN, RIENXAEMBERME SR
> 51 3 4%
> ERLIE 4%
> Hi 15 P 2%
> E1EM 4%
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L&

P 48 12 B Rz

> RRIEE S

> B RS 4R B9 T

> 1R R 5| AT

> RRBMER RO

> B A B IMED R
> #1132 4%
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L&

LRI E 1% B

> RENEZM
>FEXHEHEL, XRZAAUGFETEERITHTRH
>»RAFGEGREME, NE
> X ZBH M (centrality)
> & (degree), tHiT/E & (closeness),
> Fh 8] (betweenness), 43¥1iE [5) = (eigenvector)
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L&

ol 4% 25 37 RT AR AL AN 57 #T
> IBTHRE RAREIER, BEBERERR, hEERRE

Old Testament lord e New Testament
anide
™ v
your fosts bloed
wet
W e N e jesus
king sosoel e
[~ ] N grace
eaughtor go“ o - o e son full
land _~ —_— ey falth
men 0¥ weem n glery
man @ o Gl ey house
righteousness Ly ,'. | men
— 1532 nild Indyment . _veires
. H ren kingdew - man
" house o s Sl manner asn
s.ns ) children
(111] Bises i
gsold  hamd
sty snn land
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B HIR R

B B AT AL 1L

> ElfI22#1(Graph Drawing), FiEf& R . B11E:
> MEH 5
> W 4g B AT L
>RAPXE
>HPHEHMERNEHXR, 2RizLEER

> B AR M SR R R )
> Bk
> HE4BAEE
> & Z ERAEIHINS, 1ESEPRELA Bt xR IR BERASE LU AT B SRR E Y AT AL
FiEAR, IRMRBEATEAR
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MERERAIAML T e-HEEE

> P REEARTR
>4 B R 7R/Sugiyama
> 5 E
> % 4 R E 9 #i(Multi-Dimensional Scaling, MDS)#% /&

> FE4B*EFE
>ETEMHNETR
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Sugiyamazk £ 7~

> EFRERTERERRENFRIR

> ElR “RE” RGBSR —AFR4H

MERERAIAML T e-HEEE

Sth Edition
-

T

L ath Edition

PWE 1.0
N\~ N
— T
_‘,-—-“' -
1BSD Interdata Mini Unix Wolbngong PWE 1.2

USG 1.0
_“‘“--___h‘lh / / \

7th Edition _ PWE 2.0
I -~ "“-H-._,__H |
/ / / \\ -H,_H_H_.

USG 2.0 CE Unix 1
)/ !
N | \
Xenix UniPlus+ 32V | USG30 Unig/TS 1.0 CE Unix 2
II || I| l / I
Y 4
ViM 3 BSD Unig/TS 3.0 CE Unix 3
) —
[ Il 4 B5D \ [ UnigTS++ POP-11 Sys ¥
II || | \ II'I /
' Y L | 7
\
\  2BsD 4 1B5D
Y,

T54.0
\ \ / \. \ l
2.8 B5D 4ZBSD 8th Edition
\\h/

System V.0

Ultrie-11 28 B5D Ultrix-32 4.3 B5D ath Edition System V.2
System V.3
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MERERAIAML T e-HEEE

T R-EERMREIA

> LR EERNREAATESR
> 715|5%5 [&(Force-directed Layout)
>ETHEENZHERE T (MDS)
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MERERAIAML T e-HEEE

7151 5% B (Force-directed Layout)

> “BANEREEZL" , 1984, Peter Eades
>ERNRBLHERTIINRZX, RERFONKE—E
>R ERIANSZEXER, SREAOMMERRG, SN aSw S Fmid e sl hnk; @id
TETRVIER, BNGEEIHASTRE, BTRE

> 5| S mBEEE, 1991, Fruchl1991

PIARZERERES, BIHERENEREHFESEERML
>EUHRREIRR S REEARE, AARHEREN—RNL
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MERERAIAML T e-HEEE

NalFmEEE

T FELNADN R, HdG)RTIATSHERES, s )R EARNBAKE, kZERNRY,
rRIAMRZIBIFFENEY, wERRZERNE

S E AR A

E =i Z Sk(d(i,)) — 5,2

2
i
A
e

_ = = T'Win
bebs +Zl le TONE
FMENAIARAET, B R SR TARE MER AR R M
R R R0(nY) R RRM S S KA L, —RANE0M)
SRERGERFHEAZ FAMER, EREZ00?)
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MERERAIAML T e-HEEE

15150 BB AR

WETRHFIEE A (0,0)
REDSHIGRNEAMMEEMNE
DO
EigE E:=0// TBRTFRIERIEERN O
FOR BT
A7 f:=(0,0)
FOR BiZTI =M BN T )
BN L=3N+THR | MR i NESH
ENDFOR
FOR iz = LB/
B E= 0+ B s WA B
ENDFOR
I MREERRRR, BNRGE—EEBHTE
TR IWRE = (TR iNEE + $K « %57) R
BEIiNNE =P i WUIE+EK PRI RE
BTNRE = REhEE + P A i WREB(H S i IEE )2
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