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Overview
A) Hierarchical visualization techniques

B) Visualizing networks & hierarchies

Figure |. Classification of visual data exploration techniques.

Data to Be Visualized

One-dimensional -

Two-dimensional
Visualization Technique

Multidimensional 1 Stacked Display

Text Web i Dense Pixel Display

Iconic Display
Hierarchies Graphs - . :
Geometrically Transformed Display

L
-
Algorithm/software '“/éandard 2D/3D Display

Standard Projection Filtering Zoom  Distortion Link & Brush

Interaction and Distortion Technique

- ThemeRiver Starlcon i LinkBrush

PixelMap §8  Hemisphere [Keim, 2001]

LEFT VERTICAL IMAGES: PROCEEDINGS OF IEEE INFORMATION VISUALIZATION 2000
HORIZONTAL LINK & BRUSH IMAGES: AMERICAN STATISTICAL ASSOCIATION, 1996
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Part A
hierarchical visualization
techniques
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Problem Gt

Data
multivariate data (e.g., Movie DB, Car dataset)

Presentation space
display dimensionality constrained to 2D or 3D

Task

meaningful representation of all variables within a
single plot

How?
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Example

4 variables:
longitude
latitude
ore grade
depth

WOLFGANG AiGNER
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- L y  visualization of

d g
|_t i " o1l mining data
L i with longitude

and latitude

mapped to the

o outer x-, y- axes
= and ore grade

=

and depth

mapped to the

INNET X-, Y- axes

used by permission of M. Ward, Worcester Polytechnic Institute
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Dimensional Stacking =

5 . /
:-:h:4:¢¢ attribute 4
attribute 2 ..-.i._.i..i. |
1 '.-_L..i..i..i. _-:ttributc 3

attribute 1

Partitioning of the n-dim. attribute space in 2-dim. subspace,
which are “stacked” into each other

Partitioning of the attribute value ranges into classes
Important attributes should be used on the outer levels

Adequate especially for data with ordinal attributes of low
cardinality
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Dimensional Stacking

Given

Variables V, -V
Power of the Domain: Cardinalities K, - K |

Process
2 Variables V.V, - K*K, Grid

Vi

g ™~
> Ki
Vi

\ 4 —

N J

7
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Example

Variables: V,-V,

Cardinalities: K,=4,K,=2,K;=2,K,=3,K.=3,K.=2
Pairs P,(V,,V;),P,(V,,V:),P5(V,, V()

Example - Combination: 4,2,3,2,2,2

P T T

amEnEmE
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Worlds-within-Worlds

Partitioning of the n-dim. Space into 3-dim. Subspace

Nested 3-dim coordinates
3-dim coordinate = one property

Selected points --> new coordinates’ system

WOLFGANG AiGNER networks & hierarchies
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Worlds-within-Worlds

WOLFGANG AiGNER networks & hierarchies
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Part B
visualizing
networks & hierarchies
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lllustrating example

Data: file system

roblem/task: disk is full --> free some space

How?
Tool?
Visualization?

WOLFGANG AiGNER

ene6 } % iPhoto (31,3 MB)

P

Move To Trash Show Package Contents

Name Size
¥ | Contents 31,3 MB
P | Resources 21,5 MB

P | NetServices 5,7 MB

v | MacOs 2,2 MB
™ iPhoto 1,9 MB

M iPhotoDPA... 273 kB

™ photocd 70 kB

» | Plugins 1,7 MB
_ .Ds_Store 6 kB

> Plugins Disabl 6 kB

_ Info.plist 1kB

| version.plist 463 Byte

1 Pkginfo 8 Bytes

> | Resources Dis 0 Bytes

1 lcon 65 kB
_ .Ds_Store 6 kB

iPhoto (iPhoto/Contents/MacOS)
Unix Executable File, 1,9 MB

Color Kind

I Interface Builder Documi 15.4 M8 2104

! ’ MP3 Audio File

71 Unix Executable File
n JPEG Image

u Strings File

'—j HTML document

n TIFF Document

I pocument

| , Portable Network Graphi
[T XML Property List File
n Apple Icon Image
I AIFF Audio

D Finder Document
D Script

m Rich Text Format (RTF) ¢
I Applescript Suite Definit
I Applescript Suite Termir
[ Graphics Interchange Fo
m Cascading Style Sheet (C

[ symbolic Link

Size Files
4.8 MB 2
38MB 23
16MB 74
1.4MB 348
1,3 MB 333
1,0 MB 310
886 kB 16
635kB 21
183 kB 332
109 kB 2

67 kB 2
65 kB ) |
35 kB 5
30 kB 2

7 kB 1

6 kB 1

5k 12

4kB 4

164 Byte 9

Tjark Derlien, Disk Inventory X, 2005. http://www .derlien.com/
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task

WOLFGANG AiGNER

data

&
Interaction

appropriateness

networks & hierarchies

User
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Basic Data Characteristics E=

network / graph
items (nodes) that have relationships (edges)
G:={N, E}
no inherent hierarchical structure

hierarchy / tree
parent - child relationships
every node has at most one parent

exactly one root node
mostly non-leaf nodes are containers only

hierarchical network

WOLFGANG AiGNER networks & hierarchies 15



Network examples

Stockholm (Arlands)
«Edinburgh ,
~
N\ # Copenhagen
Luton
Bristol ©

Madrid . \ 3
* — \
Lishon fB—t——m—a" Barcelona “1 ‘\‘ \
— / | | \
o Mejorca | SCogert || & Wi 5
iz~ / amezia M
Maloga - / Palermo & & Eatanto T;n:: ‘:‘
/
/ Crete
~
“Marrakech

Airline map:=(Cities, Flights)

WOLFGANG AiGNER

Team:=(People, Relationships)

networks & hierarchies

infojastEhnEeNatEE
Wl alicierung

Molecule:=(Atoms, Bonds)
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Edges

undirected / directed / mixed
weighted / signed / labeled
simple / multiplex

certainty / probabilistic

multi-modal

WOLFGANG AiGNER

networks & hierarchies

Graph theory
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Multi-modal example :: vic
Blogosphere

SR 1 f 4 =
y ‘ -~.
% 1 - =
’ , w T 3 <
gy = -
[, - IS
.
Bloggers know each other + Blogs link each other + Bloggers write blogs
(simple, undirected) (multiplex, directed) (bipartite)
! J! ’ § &
= Blogosphere structure ’
(multiplex, mixed, multi-modal) ‘ =

[
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info

Basic Data Characteristics E=

Topology
Nodes
Edges

Node attributes
Edge attributes
Node measures (derived)

Edge measures (derived) Tree: connected

: unweighted, acyclic graph
Network measures (derived) g yelie g

Size / number of elements (complexity)

WOLFGANG AiGNER networks & hierarchies 19



Hierarchies it

Hierarchical data are very common

Hierarchies are one of the most prevalent
organizing principles for coping with
information

application examples

organizations, org-charts, taxonomies, table of
contents, sitemaps, file system, genealogies, ...

WOLFGANG AiGNER networks & hierarchies 20



Tasks

What are the tasks the users want to perform? What are users’goals?

reducing complexity
categorization - hierarchies (expand/collapse)

overview of topology
distribution

examine relationships
examine paths
examine elements
identify

locate

distinguish

relate

compare

WOLFGANG AiGNER networks & hierarchies

specific

general
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Part B.1
visualizing networks
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Visual Encodings for Networks &

connection / node-link

convention: root mostly on top,
leafs on bottom

pros: popular, well-known

cons: occlusion, edge crossing,
scales badly

adjacency matrices
graph as table
nodes as rows/columns
edges as table cells

pros: large graphs, no occlusion, no
edge crossing

cons: no path finding

WOLFGANG AiGNER networks & hierarchies
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Tm?gﬂéﬂmd
FAS.research Bl
Social Network Analysis http://www.fas.at/

Managernetwork of Austrias Most Impertant Companis

- 2 W pead
FAS.research %,

]
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Issues for representation &=

Positioning of nodes
layout

Representation of edges
e.g., weights

Size / complexity
High number of nodes & edges

Labeling

Interaction with graphs

WOLFGANG AiGNER networks & hierarchies
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Layout: Guiding criteria

drawing conventions
edges only straight lines, rectilinear lines, or polygonal lines
placing nodes on a fixed grid
having all sibling nodes share the same vertical position

constraints
particular node in the center
group of nodes close to each other
links from top to bottom or left to right

aesthetics
minimize node overlap
uniform edge length
minimize line crossings
maintain pleasing aspect ratio
minimize total area of drawing
minimize total length of edges
minimize number of bends in edges
minimize the number of distinct angles or curvatures
symmetry

WOLFGANG AiGNER networks & hierarchies



Layout =
Multi-dimensional scaling (MDS)
Spring embedder

Force directed
Two forces: LV
spring between; electrical repulsion .

Rectilinear % WS

Hierarchical

0

Radial

HV layout (horizontal vertical)

WOLFGANG AiGNER networks & hierarchies




Issues for representation

Representation of edges
e.g., weights

Size / complexity
High number of nodes & edges

Labeling

Interaction with graphs

WOLFGANG AiGNER networks & hierarchies

31



Large graph B

3200 nodes

force-directed layout

TS

e @ .05‘2._.

Image by C. Ware from [G6rg et al., 2007]

WOLFGANG AiGNER networks & hierarchies 32



Size / complexity =

high number of nodes & edges

reducing complexity
edges - link reduction

e.g., visualizing only the edges that have weights above a certain
value

eliminate redundant edges and maintain the most signifikant links

minimum spanning trees (MST)
pathfinder network scaling (PFNET)

nodes - node reduction

clustering

preservation of global structure

WOLFGANG AiGNER networks & hierarchies 33
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Clustering

Image by P. Eades from [Gorg et al., 2007]

WOLFGANG AiGNER

networks & hierarchies
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Issues for representation B -

Positioning of nodes
layout

Representation of edges
e.g., weights

Size / complexity
High number of nodes & edges

Labeling

Interaction with graphs

WOLFGANG A(iGNER  networ ks & hierarc hies
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Pmations—
Wi ualicierung

Labeling
non-trivial problem
non-overlapping

NP-hard problem

Image from [Ward et al., 2010]

WOLFGANG AiGNER networks & hierarchies 38



Issues for representation &

Positioning of nodes
layout

Representation of edges
e.g., weights

Size / complexity
High number of nodes & edges

Labeling

Interaction with graphs

WOLFGANG AiGNER networks & hierarchies
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Interaction with graphs

move nodes

zoom & pan

hide or show edges
selection

focus+context

WOLFGANG AiGNER networks & hierarchies

Vis

Video
cGv



Part B.2
visualizing hierarchies
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Visual Encodings for Hierarchies

indentation

representation of hierarchy level via indentation

focus on linear structure
pros: well-known, simple, text-based

cons: aspect ratio

connection / node-link

convention: root mostly on top, leafs on bottom

pros: popular, well-known
cons: scales badly (space usage, aspect ratio)

containment
summed values
propagation through hierarchy
space-filling graphs
pros: no occlusion, no edge crossing
cons: labeling, reading order

Company-X

Center-1
Dept-A
Dept-B

Center-2
Dept-C
Dept-D
Dept-E

Center-3
Dept-F

Center-1

Dept-B

Dept-A

Dept-A

Dept-B
Center-1

Center-3

Dept-C  Dept-E

Dept-D

Center-2

Company-X

networks & hierarchies

WOLFGANG AiGNER

Dept-C

0

Company-X

—

Center-2 Cenfer»s

Dept-D Dept-E Dept-F
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Interaction Gt

why?
aspect ratio
large information space
do not fit onto display space

Problem: large structures that don't fit on a single
view/screen

expand / collapse

navigate
Video

focus + context cev
see upcoming lecture for details

WOLFGANG AiGNER networks & hierarchies
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Demo application: Hierarchical e
Visualization System (HVS) [Andrews, 2005]

Acedemic prototype

Graz University of Technology,

Institute for Information Systems  moa
and Computer Media (IICM) e

® Ascending eollL ROshd eV o ﬂ‘u';;:kjgv-
: Wdly_2.cpp
binary_1.¢

Lead by Prof. Keith Andrews

ddddddddd

.......

Extensible InfoVis toolkitfor = V.
visualizing hierarchically
StrUCtU red data ‘ [[ddocument types ;—,’_tejt,' ., html

Visualizations provided:

Tree View

Information Pyramids
Hyperbolic Tree
Magic Eye

InfoLens

TreeMaps

Sunburst

WOLFGANG AiGNER networks & hierarchies
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Indented Lists

representation of hierarchy
level via indentation

focus on linear structure

alals Papers &S |
e ' @ a -~
Name A Date Modifie Kind
% iwolf =] ACM Computing Surveys ...mation Visualization.html 28. August 2006, 11:45 24 KB HTML ...ment
(a |_* Algorithm Vis 05. Februar 2004, 11:14 -— Folder
- Network ¢ TR1999-778_ComicStrips.pdf 10. August 2000, 06:50 80 KB PDF Document x
:_'zi Macintosh HD ¥ aurenhammer91lvoronoi-diagrams-survey.pdf 01. Juni 2001, 01:28 4,9 MB PDF Document - - —
f— | _© Binary Data 19. Médrz 2005, 10:05 - Folder Fe Bt Yew Fyortes Tock Hep
|~ Categorical Data 06. Juni 2006, 14:42 -— Folder )
E Desktop £ kosaraO6parallel-sets.pdf 06. Juni 2006, 08:22 3,6 MB Adob...ument pe e e AT a\.’;" dh | ‘SFoloss
) ¥ pS51l-wittenburg.pdf 04. Janner 2002, 16:59 1,2 MB PDF Document -l
@ aiwo | = Chernhoff 10. Dezem... 2003, 20:28 - Folder . . —
L& color 08. August 2007, 16:09 - Folder
| 7é? Applications ¥ compendium_all.pdf 17. Septem...2003, 18:52 27,7 MB PDF Document
. ¥ (CS-TR-4432.pdf 21. Janner 2003, 17:41 700 KB PDF Document
£ Sites ¥ D005037.PDF 30. Septem...1998, 03:42 136 KB PDF Document
¥ dieberger98city.pdf 09. Juli 2004, 23:17 36 KB PDF Document
Documents [ Evaluation 06. Juni 2007, 16:29 - Folder
% Movies ¥ freeman96lifestreams.pdf 10. Juni 2000, 21:09 236 KB PDF Document
[ ® General 02. Oktober 2007, 18:04 - Folder
D Pictures | Glyph 28. Juni 2007, 16:02 -— Folder
" ¢ ball96software.pdf 18. Novem... 2002, 15:26 548 KB PDF Document
¥ chuah98information.pdf 18. Novem... 2002, 15:27 172 KB PDF Document
¥ jinfovis02_glyphpos.pdf 25. Juli 2002, 20:20 480 KB PDF Document
¥ krausOlinteractive.pdf 18. Novem... 2002, 15:28 412 KB PDF Document
|~ Medicine 28. Juni 2007, 16:02 - Folder
v few_bi-newsletter_06-26-07.pdf 28. Juni 2007, 10:59 516 KB PDF Document
= GIFIC.txt 28. Juni 2007, 10:55 4 KB Plain t...ument
': www.fyicorporation.com/ 28. Juni 2007, 10:50 8 KB Web I...cation
¥ ribarsky94glyphmaker.pdf 25. Mdrz 2006, 00:01 860 KB PDF Document
¥ shaw99using.pdf 27. Dezem... 2000, 14:52 156 KB PDF Document
|~ Guidelines 07. Juni 2006, 10:27 - Folder
|~ Hierarchies 07. Novem... 2007, 17:57 = Folder 2]
¥ infovis95.pdf 19. Mai 2003, 22:55 112 KB PDF Document = o
¥ InfoVisToolkit.pdf 05. Mdrz 2004, 12:53 240 KB PDF Document O = 4 C s
¢ inselberg-ieee97.pdf 19. Septem...2000, 17:57 S56KB  PDF Document 17 COMC 51 508 e
¥ insight.pdf 07. Mai 2003, 14:29 2,4 MB PDF Document
| interaction 10. Juli 2007, 18:26 e Folder
¥ jankun-kelly_2003_diss.pdf 19. Februar 2004, 14:02 3,2 MB PDF Document
% jerding-ieee98-1.pdf 22. Novem... 2004, 13:24 328 KB Adob...ument A
¥ jerding95information.pdf 31. August 2000, 02:16 552 KB PDF Document ¥

ite 2.5 i aifak %
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SpaceTree / DOl Tree

ACME TreeMovers
Vice President
N
Eastern Division Near Edge PC T
Manager / Manager &\
Western Land PC = —
“Tech Asst Manager ~TechAsst | |ABC Maager| | SupportFunctions | | Expioratin| ~|nowv]
_———f—p_——.—_-— .
Operations Manager e | . e
Fac Engr PetEngr Forestry ABC Team Sawing Finance = T
*0ps Asst Supervisor Supervisor Supervisor Leader Manager Supervisor | B Planning Engr l |VK Coordinator |

et e
e e —

|Truck Su—pzl~ |Truck En;Ang

N
= —

|Truck Engrl |BPIan Analystl |Comple1ion/En/gr | IWO PIanlCoordI _|;N\0 Rep|

[TuckRes| - [TckTen| [Plaisant et al., 2002]

http://www .cs.umd.edu/hcil/spacetree/ o Atkaans.

+guls-
'&.Aél})

<.18 items...> | ‘\‘
i Euskara ) | e Adult

o= Faroese 1| | i Arts u“\‘

{32 Business )|

/ i Computers ||
L PR = Games .
s f= Health
. "U”)%‘fl / = Home
DRR_DMNR > dagser /. Plei_g_sbail 7 . D= Kids_and_Teens
- s ol i T 1 ) B News
WLPIR_IT sl _lssiieo - oy S_g Ty ! Roorant
- - B &' ecreation
WIS _Dnni ‘:1‘3“:1';‘]' w‘ju)g -g-doalr B~ Reference
- - - <.7 items...> e D” Regional -
nvI_Imy_pap - Indonesia 1
= DIDR_TMI2_ 200y P 1= s= Interlingua 5 'Si“e’f"e )
Dity s s= T2 = ltaliano - oppingy
nian_mmen < VIRY_TS_miny_manTm ¥ nnan fi= Japanese Society
mam - =TT - ~ Ty = Kannada - b?"ms
- PSYAN_MIIYN - y_D T & Kiswahili — World:
. . NIDIN_Mma — fie= Korean —
http://prefuse.org/gallery/treeview/ i > Lavian
=nonn <.31 items...»
' [Heer and Card, 2004]
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Cone Trees

rﬂot
M LIl [ L
'ransf-Sl[SISSF’lckert; SError ‘SV'oronEx
H’I R R [ AR R LA

iTransforfCFu C GINSINUNSFrarST-SDoSDisplayListNosGISSS SFSPuSSSYoronc
g o g ¥

ansform:FuGe SFSHETFSSFSESD SISSSOISCSDSDis play LSSSISFrasPic«Collectable

Il il

NIFSS(ST NIIRSSTransfermTrig SPSHynNI RSu-fFit

NUBCurveNUBSurf

Figure 5: A Standard 2D ™ -

CHaTETE | 0
afarnHardl @

l-}' Fae e | SR o

Figure 9: A 3D Cone Tree.

WOLFGANG AiGNER networks & hierarchies
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one Treesvs. Cam Trees B -

Vertical (Cone Tree) vs.
Horizontal (Cam Tree)

Shadows provide 2D structure

‘ Tiono Wall l
‘ (-’c" Z:'u:m’ Secsarectac \‘ A S RCEENELN \

WOLFGANG AiGNER networks & hielarcr



Cone Trees

Important:
Interaction!

¢ e b e e T semho ) Lgen i ssnxar 3

R | ” AT, \

= e e A | IR 2 ¢ 3, 1.
PPN Oy X LR 2 .
L R EE T S RT T e P + Y ,

Figure 4: Result of a Search Operation. Figure 2: Layout of a simple Cam Tree, before and after selection.

WOLFGANG AiGNER networks & hierarchies 49



Icrede® O oo

f
oy il

)

WOLFGANG AiGNER networks & hierarchies 50



Balloon Trees

Flattened cone trees

WOLFGANG AiGNER

[Herman, Melancon, and Marshall, 2000]

networks & hierarchies
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Hyperbolic Trees B

Nodes are placed on TS ol g
p . “ /{‘%ﬁersfsurfaceﬂﬁifgf}ifi?; 25
hyperbolic M
geometry (inside Of . Wrapers/gallery.html
a sphere)

ummary icoisgif

f/ s
a ) v/ 2
'/papers/texturecache/color_lmageifs.gz siie
7
g7
v/ :

Projection into 2D

F+C

L) ‘-Jeapersfyear,ht
/pa ers/index.html’[ /
it LY \,_‘ y | — 2
; O Japer or.html A 7 ,Ji‘
y e ] \\\3-“_ i —— | ! / |
b o - o b -~ el : %

NS
TN,

: apersAitte fifml

e
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Botanical Visualization of
Huge Hierarchies

Node and link diagram

Holton’s “Stra ng Modell” Figure 10. Complete hard disk with « = 45 and
B =360/¢.
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: / '

g v, : .".‘ ol ’

§ e 7

. ; R
v /

.‘N /” ‘

Figure 12. Unix home-directory. Figure 13. Detail of figure 12.

Alternative 3D Visualization to Big Hierachies

Branches Clash Seldom, Even Though no Particular Algorithm is
Included

Adapted Phi-Balls are Appropriate fir Big Files

WOLFGANG AiGNER networks & hierarchies
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Containment e

Al62

— 7 T
"R A

Fé6 G6 Hs k4 J36

L7 M N28 O¢4 Pe Qs Rt Sq4 Ty

Us Viz Ws

AI‘Z \\\‘R\\SQ% S 531\\}\9 SR AR : SRR \'\Qt %
\ Ry R NS
|, N S
N 10 R, O
Q\\\\‘\}m\\ 3 o 5 -
:‘:}‘.\\3:':\“"‘\“\\ N A &
\\\\s\ {\\\\{\\ N \'\‘ 3

— 60
~J36
- K24

\} SRR
\\‘i\ :
\

Venn-_
Diagram

w P4
»—Q4
~ R4
~S 4

N \\\\\ "C '\'\'{\ PR

3 .~-..*‘“*-xé\\“ “m&\\\ e ET A R R Y T4

e
it
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Treemap

SR W PR BN BB = WF A D A

N
3

ARV Y AR RS

B e A A e AP

N F »?) AR R R R R,

.',

SN AN S N M O OO Y

AR TR F R IR R PR A SR R R R R S R R S R A

3

Venn-Diagram -->
Treemaps

Nested Treemap

WOLFGANG AiGNER



Example: File Structureto =

Tree

File System:
3 Folders
6 Files

1) Root -> whole Screen

Root

WOLFGANG AiGNER

info

=] e Root
—=-00 Dir 1
D File1 1MB
T File2 2MB
== Dir 2
}@ File3 2MB
= Dir3
D File4 3MB
D File5 1MB

"2 File6 1MB

networks & hierarchies
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Example: File Structureto =

Tree

File System:
3 Folders
6 Files

2) Cutting - according to the size
(30% and 70% of the space)

|Dir1 Dir2

WOLFGANG AiGNER networks & hierarchies

info

= in_oot
— - Dir 1
t@ File1 1MB
D File2 2MB
== 2JDir 2
9 File3 2MB
= Dir 2-1
- File4 3MB
D File5 1MB

"D File6 1MB
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Example: File Structureto &

Tree

File System:
3 Folders
6 Files

3) Iteration: folder and siibfolder

| File 1 | File 1 File 3
| Dir 2 | .
| File |File2 Div 2-1
woscrn ol ™ P
Ty s
WOLFGANG AiGNER

networks & hierarchies

= '—wR_oot
— - Dir 1
| L9 File1 1MB
| 3 File2 2MB
== Dir 2
L9 File3 2mB
L Dir 2-1
J File4 3MB
D File5 1MB

"D File6 1MB
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Example: File Structureto =

Tree

File System:
3 Folders
6 Files

One Solution

| File 1 File 3

File 5
File 6

| File 2 File 4

WOLFGANG AiGNER

networks & hierarchies

info

= inoot
— - Dir 1
D File1 1MB
D File2 2MB
==2JDir 2
“) File3 2MB
=~ Dir 2-1
J File4 3MB
D File5 1MB

"D File6 1MB

&
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Treemap: View Large Trees with =
Node Values

=

+ Space filling
+ Space limited

+ Color coding

+ Size coding

- Requires learning

TreeViz (Mac, Johnson, 1992)
NBA-Tree (Sun, Turo, 1993)
Winsurfer (Teittinen, 1996)
Diskmapper (Windows, Micrologic) http://www.cs.umd.edu/hcil/treemap/
Treemap3 (Windows, UMd, 2001)

(Shneiderman, ACM Trans. on Graphics, 1992)

WOLFGANG AiGNER networks & hierarchies
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Finance Analysis

Gainers (brlg ht green) http://www.smartmoney.com/marketma

o . =l
Controls  § Instructions | Full Headlines ¥ DJIA 9965 27 +102.59 +1 04% = Nasdag 1948.85 +11.03 +0.57%=5.36 pm Dec. 8
- ] i 2 22PN P2E-5 4 Map Control Panel

Color key (% change)

Utilities »
6% -3% +0% +3% +6%
FRE - Freddie Mac Names Energy | | o

CEO : ‘ | ews
‘ \ Full Headlines fid

Show change since

Health Care ‘ Financial © Close @ 26 Wesks
@ 52'Weeks @ YTD

| Highlight Top 5
‘O Gainers @ Losers

@ No highlights

Find {name or ticker)

Color scheme

—— Consumer_Cyclical . Technology. Q redigreen

] ' Communication
M MCD - McDonald's Sales & bluelveliow
W Jump | ‘

TXH - Tl Raises Guidance - | SMITH BARNEY
citigroup
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Finance Analysis
Losers (bright red)

| Ful Headines

DJIA 9965.27 +102.59 +1 04%
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TreeMaps Summary =

Turning a tree into a planar space-filling map

Capacity to see tens of thousands of nodes in a fixed
space and find large areas or duplicate directories
is very powerful

Treemap algorithms
BinaryTree
Ordered
SliceAndDice
Squarified
Strip

Map of the market [Wattenberg,
Beamtree smartmoney.com]
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Icicle Trees it

e 06 Tree Visualizer: Movies
. File View Help
Tree |eve|S S|de by Commerci-
side horizontal / Bjork
vertical
Music Vide-
Subdivision by size
Movies
2002
2003
w Trailer
2005
2006

Randelshofer, 2007. http://www randelshofer.ch/oop/treeviz/index.html
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Sunburst Tree it

[Stasko]
. . .« o e o6 Tree Visualizer: Movies
Radial version of icicle File View Help
trees
Interaction facilities to €,
. v N
navigate / zoom By
w2 20
Tfa. 20.
S <.
< s

: o
@ Video

Randelshofer, 2007. http://www randelshofer.ch/oop/treeviz/index.html
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info

Sunburst Tree: i
Focus + Context

[Andrews, 2005]

Selected element is
redrawn and
expanded in outer
semi-circle

&
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Bertin’s
taxonomy

[Bertin, 1983]
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Summary =

Hierarchical visualization techniques
Re-usage of display dimensions

Visualization of networks & hierarchies
Common data structure in many domains
Connection & containment
Representations

Indented lists
Node-Link diagrams

Containment diagrams

Adjacency matrices
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Useful Stuff 5

Treemap

HCIL Treemap Browser <http://www.cs.umd.edu/hcil/treemap>
Map of the Market <http://www.smartmoney.com/marketmap>
Newsmap <http://newsmap.jp>

The Hive Group <http://www.hivegroup.com>

HyperTree Java Library <http://hypertree.sourceforge.net/>

SpaceTree <http://www.cs.umd.edu/hcil/spacetree>

Tree Visualizer <http://www.randelshofer.ch/oop/treeviz/index.html>
VisualComplexity.com <http://www.visualcomplexity.com>
ManyEyes <http://www.many-eyes.com>

Search Engines / Clustering
Clusty <http://clusty.com>
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