INFOVIS

ree Comparison Contest:
reedJuxtaposer

James Slack, Tamara Munzner (UBC)
Francois Guimbretiere (Maryland)
October 19, 2003



Phylogenetic Trees

= Differences marked automatically in red

 Visually highlight exact points of topological change
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Phylogenetic Trees

= Differences marked automatically in red
 Visually highlight exact points of topological change
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escherichia coli k-12
escherichia coli 0157:h7
salmonella enterica subsp. enterica
salmonella typhimurium It2
yarsinia peastis
‘brucalla melitensis
‘measorhizobium loti
—~psaudomonas aaruginosa paol
sstreptomyces coelicolor

-deinococcus radiodurans

yersinia pestis

—~chlamydophila pneumoniae ¢cwl029
—~chlamydophila pneumoniae ar39

schlamydophila pneumoniae j138 3



Phylogenetic Trees: Marking Subtrees

= Selected subtrees can be marked with colour
« Coloured subtrees aid structural analysis
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Classification Trees

= Mammalia subtree (6K nodes)
s Greedy label drawing algorithm, label not drawn if overlap
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Classification Trees

= Mammalia subtree (6K nodes)
s Greedy label drawing algorithm, label not drawn if overlap

niviventar [ i
niviventer andersoni
pseudoemys

rhabdomys
myospalax

pseudomys gracilicauda
rattus stoicus

myospalax aspalax
epeomys lugens
alomys laucha
microryzomys altissimus
oligoryzomys andinus
aromyscus attwateri
haenomys farrugineus
capteromys tumidus
ygodontomys brunneus

allosciurus adamsi

annosciurus melanotis
spermophilopsis leptodg

amias palmeri 6
holoepus hoffmanni




Classification Trees

= Subtrees can be stretched (rubber sheet)
= Rest of tree compressed, remains in view (tacked borders)
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Classification Trees

= Subtrees can be stretched (rubber sheet)
= Rest of tree compressed, remains in view (tacked borders)
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Classification Tree Node Movement

s Select subtree, preprocessed set of best nodes selected
« Forest may result from best nodes, calculation in O(n log?n)
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Classification Tree Browsing

= Scalability: interactive browsing with 198K nodes
= Nodes initially given equal vertical screen space
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Classification Tree Browsing

= Scalability: interactive browsing with 198K nodes
o Nodes |n|t|aIIy glven equal vertical screen space
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= Mouse browsing: spatial highlighting
s Keyboard browsing: topological highlighting
= cousin.mov (0:23)
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Classification Tree Browsing: Video 2 m

= Stretch subtrees with resize boxes using mouse
* Browse to leaf nodes with mouse highlighting

s Traverse children of “mammal” to find ancestor
* Arrow keys browse through topology
* Resize ancestor with keyboard command, fine selection

= Progressive rendering for smooth animation
= browsing.mov (1:30)
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Classification Tree Browsing: Video 2
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| # Tree Juxtaposer /imager/project/olduvai/data/contest/working/classif_B_03-04-16.nh o=

File Find Tools Help
[ spiny=hEaded worm avls Jae leptorhynchoididae

[ ﬁ-pancarida
crustaceans

‘platyarthrus acropyga
‘archaeognatha

sphaearius politus
‘apiocera infinita
psilopa pulchripes

lycoriella vanosa

‘camponotus abditus

pedoemyrma simillima
tetraponera aethiops
smicridea ulmeri

dentatella bartoni
[ ————e—— . ==  flaccisagitta hexaptera
chordates ; ‘purplish—-backed jay
vartabratag| Zharks : — ? ‘puerto rican flycatcher
: - =achimpanzee

bony fishes h])_pter‘”i.r - e scarus altipinnis
" reptilpsmm—_dn roedur :
; : -~ afroedura africana

ciliophora e T = ~arrhyton ainictum
seawalnuts -

oeto b Eae i e — ‘barentsia subrigida

mollusks —— o ridovdeat fedikovellal
; s paracocculina
: cobiniliat

pniEpulEns sAgRinas orthonectids
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Classification Tree Browsing: Video 2
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File Find Tools Help
spiny=hEaded worm leptorhyncheididae

crustaceans
platyarthrus acropyga

arch asognatha

sphaearius politus
‘apiocera infinita
psilopa pulchripes

5 fucellia
- psilopa
Iycoriella :
. 3 lycoriella vanosa

‘camponotus abditus

pedoemyrma simillima
‘tetraponera aethiops
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podomyrma simillima
-tetraponera aethiops
veftebrates mamma smicridea ulmeri

bonyfishes e -t-h'o_-'pt-e-rvg-i-i — A
y—( reptiless— _ - dentatella bartoni

ShHL e w—cipi'  flaccisagitta hexaptara

chordates

achinoderms__ seawalnuts

‘purplish-backed jay
‘puerto rican flycatcher
=chimpanzees
: scarus altipinnis
adura 3 i 15



= Search for node with the find panel
* Results relayed instantly as marked nodes

= dolphin.mov (0:57)

16



Classification Tree Search: Video 3
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File Find Tools Help

[ F=r—palpa

chordates ‘psilopa pulchripes

‘humpback whale

piebah‘ﬂ dimgblack dolphin

common dolphin :
short-beaked saddleback dolphin

pilot whale
rissols dolphin — leng-finned pilot whale

atlantic white-sided dolphin
whiter-beaked dolphins peale_s dolphin
pacific white-sided dolphin

dolphins

irrawaddy dolphin southern right whale dolphin

melon-headed whale” *killer whale

tucaxi— —false killer whale

hur|np—back dolphins indo-pacific humpbacked delphin
porpoises | pantropical spotted dolphin

striped dolphins i B
striped dolphin

rough-toothed dolphin spinner dolphin

[vertabrates mammals graylw.halesemeeeeeaph g trleno sed dolphin
irmals qnathostomi 5 afroedura africana
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File System Trees

= 4-way comparison of “hcil” subtree (3700 nodes)
» Sparse differences are guaranteed to be visible
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Attributes for nodes not handled
Trees can not be edited
e Topology is static
 Node name is static
 No filtering
No undo/playback functionality
Large memory footprint
« Unable to load two 200K node trees for comparison
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TreeJuxtaposer Strengths

m Guaranteed visibility of marked groups

* Global overview to start, stretch to details

* Focus+context (rubber sheet, tacked borders)
= Scalability

« 4 way comparable: up to 75K nodes per tree

e 2 way comparable: up to 140K nodes per tree

e Single tree interactively browsing: up to 550K nodes
= Progressive rendering

e Draw important animation updates first
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TreeJuxtaposer Strengths

= Difference computation automated, preprocessed
 Visually highlight exact points of topological change

= Interactive search
* Real-time visual feedback displayed in context during search

= Linked functionality
 Highlighting: mouse-over reveals best corresponding nodes
« Marking: is subtree on A best represented as a forest on B?
« Navigating: stretch trees simultaneously
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Further Information

* TreeJuxtaposer: Scalable Tree Comparison using
Focus+Context with Guaranteed Visibility

— Tamara Munzner, Francois Guimbretiere, Serdar Tasiran,
Li Zhang, Yunhong Zhou, SIGGRAPH 2003

o Entry: http://www.cs.ubc.ca/~tmm/papers/contest03

* Visit our interactive poster for demonstration

22



