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Heman, Gay Meancon, M. Seot Marhal IEEE Tnsaionson
Visualization and Computer Graphic, 6(1):24-44, 2000,

Oniine Dynamic Graph Drawing,. Yariv Frishman and Ayelet Tal
Proc EuraVis 2007, p

Topological Fisheye Views for Visualizing Large Graphs. Emden
Gansner, Yehuda Koren and Stephen North, IEEE TVCG 11(4), p
a57-468, 2005
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Hermann Survey

= true survey, won't try to summarize herel

= nice abstraction work by authors themselves
2 dervd dat seetonizaion via Satlernumbers
= encading technique:
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Trees: Basic Node-Link Drawings

& task/data abstraction
= understanding detailed topological structure of tree
= visual encoding: layered node-link view
vertcal position: distance from root node
= Vorzant) postin {as much symmety a5 posile)
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Trees: Basic Node-Link Drawings

= sgorithm level
= Wetherel and Shannon 1978, Tidy Dravings of Trees
= Reingold and Tiford 1981 Tidier Drawing o Ts
® Waker 150, A esioning Agrn o Gl
B e 2 202, Improving Wla's At 10
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Trees: Radial Node-Link Drawings

' data abstraction: data stream, not static file

& encoding technique: radial not rectilinear layout

= interaction technique: animated transitions from old to
new layout

[Figs 3.5, Yee et al. Animated Exploation of Graphs with Radial
Layout Proc Infoi 2001 |

Trees: Radial Node-Link Drawings

' animation requirements identified:
= svoid center collsse/clutter by interpalate polar not
rectiinear

Trees: Treemaps

= data abstraction: tree nodes have attributes
= task abstraction: emphasize node attrbs, not topological
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Cushion Treemaps

= visual encoding: also show nesting,/ topo structure more
clearly with shading cues
' interaction: scale parameter controls global vs. local

[ 5.6 v Wi o e Wt o Tramag. o
IneVis 1969, pp 7375

Scaling Up Treemaps: MillionVis

= vl sncading: eemaps, saterpos
u darkness shows nesting

= gt many GPU sk o sped
dynamic queris through 2 buffeing

{Fi . P and Pl rcive nformtion Vefzstion o  Miin i
P o 200, 4]

Scaling Up Treemaps: MillionVis

= mesction: anmated trastios
senc requirement: stable layout.

Scaling Up Treemaps: MillionVis
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Graphs: Hierarchical Layout

& visual encodin
Vertcal position: distance from root
= does not mean using containment
 algorithms.
= Sugiyama et al 1983, Methods for Visual Understanding.
of Hierarchical System Structures
' Gansner e a1 1003, A Technique For Drawing Directed

Graphs
B Eiglsperger t 31 2005, An eficient implementation of
Sugiyama's slgoithm for layered graph craving

Graphs: Circular Layout

& visual encoding
= nodss on circe
= edge crossings minimized
= algoithms
» 500 ol 195, A vt o Cre Drvings
ot

Graphs: Force-Directed Placement

 visual encodin
 nondeterminisic placement
& algorithm
= spring forces pul together edges, repulsive forces pull
apart nodes.
= optimization framework casy to extend, but tends to be
bitle
= algorithms.
' Fruchterman and Reingold, 1991, Graph Drawing By
Force.Directed Placement
= Kamada and Kavai, 1989, An Algorithm For Drawing
General Undirected Graphs.




Online Dynamic Graph Drawing

' data abstraction: streaming data not static fle
' task abstraction: dynamic stabiiy (tradeoff)
= minimize visual changes.
i stay true to current dataset structure

[Fi 1. P rd Tt Ol Dy Graph Drvin. roc s 2107, 5
5]

Online Dynamic GD: Algorithm

' static graph layout algs unstable
= small changes in input can have large changes in output
= randomness, no constraints on maintaining geometric

vosimity

' dynamic online algorithm
st steps inicalize, layout
= later steps: merge, pin, layout, animate
= acceleration: partition before GPU force-directed layout

Online Dynamic GD: Validation

 algorithm level
» ooy andlis
arks: running time for CPU and GPU versons.

a visual encudmg level
= qualiative discussion of result images/video
= quantitative metrics
node displcement for staity
o quaity
= compare static. full dynamic, dynamic without pinning

Critique

u stengths
= strong algorthmic contribution
' prevus work ot scalale
= very good validation, matches technique contribution
= best paper award, EuroVis 2007

Critique

u stength
= Srong algrithmic contribuion
' prevous work ot scalale
= very good validation, matches technique contribution
= best paper award, EuroVis 2007
= weaknesses
' using mesh datasets 1o test graph crawing claims
" diffirent opalogical charscertics than typicl o
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Multi-level Graphs

' data abstraction: create cluster ierarchy on top of
original graph (coarsening)

Graph Hier 2
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Multi-level Graphs: GrouseFlocks

= visual encoding: containment
' interaction: expand /contract metanodes to change graph

P 2. Arcrambout 5. GreF . Scerable st ofGrogh Herachy
S R T Vot s Compts o, 140 08513 0081

Small-World Networks

= high clustering, small path length
dom uniform distribution
= eamples
= socil networks, movie actars, Web,
= multiscale small-world networks
¥ et s oo o vt st

Small World Coarsening

= remove low-strength edges
= maximal disconnected subgraphs
= quotient graph: subgraph = higher-level node

Fi 2. Auber . Mokl Vst of Sl Wrd Netw,Prc. o

Small World: Nested Quotient Graphs

= visual encoding.
 containment: subgraph laid out within metanode
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Small World: Nested Quotient Graphs

= pro: very evocative of structure
' con: does not scale past 2-3 levels of depth
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Topological Fisheye Views

& data abstraction
= input s laic-out graph
construct mulilevel ierarchy by coarsening graphs
= interaction: user controls focus point
' visual encoding: show hybrid view made from cut through
Several levels

Fi 2. Ganen, Ko, and o, Topolgcl Fihee Vi for Visaling L
oo SEEETVCE T k08

Topological Fisheye Views

o e iy 67 o

Fi 7 Ganear, Ko,

Topo Fisheye:

Coarsening Strategy

' must preserve graph-theoretic properties
= topalogical distance (hops away), cycles
= cannot just use geometric prosimity alone
= cannot just contract nodes/edges
= explot geometric information with prasimity graph
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Topo Fisheye: Coarsening Requirements

= uniform cluster/ metanode size
' match coarse and fine layout geometries
u scalable
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Topo Fisheye: Hybrid Graph Topo Fisheye: Distort For Uniform Density | Critique Critique
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PivotGraph PivotGraph PivotGraph PivotGraph
ok absracton: show elationship beween ode sl cncoding.ne (10)or g (20} ara roortiona il encoding. e for 10 lup, o g for 2D cse  irscton: chnging o) sectonchoies,animated
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= data abstraction: rollup and selection transformations ® rid nodes based on attribute count, not original graph
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' scalabilty through abstraction, not ayout algorithms
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PivotGraph

= in general, more compact than matrix view
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Presentation Topics

= see course page for your day/topic
' seed papers coming soon for Wed Nov 9 folks




