Lecture 15: Trees and
Networks, continued...

CS 7250
SPRING 2021

Prof. Cody Dunne
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CHECKING IN



TREES & (MAINLY) NETWORKS,
CONTINUED...



GOALS FOR TODAY

® | earn common visual encoding techniques for network
data (adjacency matrix) and tree data (treemaps), and
the advantages of each one.



PREVIOUSLY, ON CS 7250...



Arrange Networks and Trees

® Node-Link Diagrams

Connection Marks

« NETWORKS J « TREES

(® Adjacency Matrix l
Derived Table H HE

H B
« NETWORKS | « TREES

® Enclosure

Containment Marks HEEBE

« TREES

“Treemap”



Spatial Layout

Channels: Expressiveness Types and Effectiveness Ranks

(® Magnitude Channels: Ordered Attributes
Position on common scale
Position on unaligned scale '_H o
Length (1D size) -
Tilt/angle ‘ o
Area (2D size) - = 1 |l
Depth (3D position) e | > o
Color luminance mE
Color saturation B
Curvature ) ) )
Volume (3D size) v NN

Same

Same

Most »

Effectiveness

4 Least

® Identity Channels:

Spatial region
Color hue
Motion

Shape

Categorical Attributes
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Layout Algorithm Comparisons

Graph B

Hachul & Junger, 2006



Now, ON CS 7250...



IN-CLASS EXERCISE



In-Class Algorithms —
Network Planarity Party

~22 min



https://northeastern.instructure.com/courses/63405/assignments/874487

Arrange Networks and Trees

® Node-Link Diagrams

Connection Marks

« NETWORKS J « TREES

(® Adjacency Matrix l
Derived Table H HE

H B
« NETWORKS | « TREES

® Enclosure

Containment Marks HEEBE

« TREES

“Treemap”
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® Adjacency Matrix
Derived Table H B

B
L
H B
« NETWORKS | « TREES EE B
-

Alternate to node-link visualization for dense & weighted networks

A B C D E

A
B C B
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D
D E

E

Slide based on Miriah Meyer 15



Adjacency Matrix

Node-Link
A
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Matrix

Henry & Fekete (2006) 1°



http://msr-waypoint.com/en-us/um/people/nath/docs/Henry_infovis06.pdf

® Adjacency Matrix _

Derived Table ] - [ :
EE B
]
Pros:

® oreat for dense graphs
® yvisually scalable
® can spot clusters
Cons:
®* row order affects what you can see
® abstract visualization

® hard to follow paths

Slide by Miriah Meyer 17



Les Miserables Co-occurrence
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reorder the matrix and explore
the data.
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https://bost.ocks.org/mike/miserables/

WDA-LS clustered co-occurrence

Use the drop-down menu to reorder the matrix and explore the data.

When ordered by cluster, rows and columns are clustered by affinity values using hierarchical agglomerative clustering.
Distance measure: Euclidean.
Linkage technique: Single.

Rows and columns are then arranged using leaf reordering using the algorithm from: Sakai, Ryo, et al. "Dendsort: modular leaf ordering methods for dendrogram representations in R." FI000Research 3 (2014).
Cell labels show count and color shows normalized affinity.

Cody Dunne and Tim Stutts, IBM Watson Health Cognitive Visualization Lab

Dataset: [ genesigenes Medline (example) v || Edge List |

Order: | by Cluster = |

The guery was for genes related to the genes 50X9, TCF7LI, SMADY, PIKSCA, KRAS in Medline.
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HiGlass :: About Examples Docs ()

HiGlass is a tool for exploring genomic contact matrices and tracks. Please take a look at the examples and
documentation for a description of the ways that it can be configured to explore and compare contact
matrices. To load private data, HiGlass can be run locally within a Docker container. The HiC data in the
examples below is from Rao et al. (2014) [2].

A preprint of the paper describing HiGlass is available on bioRxiv [1].
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http://higlass.io/

MatLink

(a) Node-Link(NL) (b) Matrix(MAT) (c) MatLink
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(d) Zoom on MatLink

Henry & Fekete, 2007



https://www.microsoft.com/en-us/research/publication/matlink-enhanced-matrix-visualization-analyzing-social-networks/

NodeTrix

H CMU- Roth et al.
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http://ieeexplore.ieee.org/document/4376154/#full-text-section

MapTrix
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https://vimeo.com/182970812
https://vimeo.com/278433529 Yang et al. 2016/M 23



http://dx.doi.org/10.1109/TVCG.2016.2598885
https://vis.yalongyang.com/maptrix/index.html
https://vimeo.com/278433529
https://vimeo.com/182970812

> Networks (rapns)

Link (edge, tie, relationship) ~ Network = entities and relationships
between them

Node (vertex, entity)
(item)

> [rees

AN

Tree = undirected, connected, acyclic network

24



RE VT Hyperbolic
trees

\ Tarsiiformes  _

~— Haplorrhini

Strepsirrhini Primates

https://glouwa.github.io/d3-hypertree-examples/demo/

k 25



https://glouwa.github.io/d3-hypertree-examples/demo/

Cone Trees

Robertson et al., 1991 26



https://doi.org/10.1145/108844.108883

T 7] PRO EASKETEALL ANALYZER

ME & ®
ATLAMTIC CENTRAL MIDWEST PACIFIC
BOSTOM CELTICS BTLAMTA HAW S DALLAS MAVERICKS GOLDEN STATE WARRIQIRS
. F G Lewis RE . A . adilis 1 Blackman|D . Hardaway T HlL Mullin C
# I a o
D .

:=;: rh , ' Y
b : m

H
A fla
VT
P
(1=

M 5 5T

LA

. HHF. L ITTE HI IF. HET"- DEMMVER MUGG

Sill K lohnson L [
B
W
[Tl
3
I
Gl_l E'||LL"'-

C
o JERSEY 5 : lordan M | Pippen S - - :
I Petrovic D o [ n k LI_I':. AMGELES CLIPPERS
o TIfa o ' . I P ScottB (T Threatt
3 S Bh . ' - - = !
: r - Bt _ . . I a
g I 2 1 t !-': 2
g - 4 | I
1 B . PHIC IEHI~ SUNS
NME'W YORE KNICKS = - = i Hornacek | REGGEEGRS L Majerle
Ewing P T W | CLEVELAND CAVALIERS W OLVES ; aceRd B L Maje
; Daugherty B[E [[JIEEEENE Price M]: ” R a f
: f | T q
a (I b
I , | e f

- P IF.TLHHD TRAILELAZ EF.
ONID SPURS | Drexler C Porter T R
H

oo —h T W

SMCELES LAKERS
# Harper R Manning D

e

ﬁ
b ll——l'—|'|_|_|

M
0
r
T
a

E
—wz om|

—I'—r|_|_|_" i

5
t
a
;
k

||:-|_HM|:|| 1 r1H|_,|| DETROIT PISTONS

5 T A Dumars |
c:- k L
w | y :
| I fl

PHILADELPHIA "F-EF'
S| Barkley C [[BESEW Hawkins kEINDI&ANA PACERS
f FlMiller R Person

Rabinson b
i
A

 Th |:_:| :I:
—-——rn

— —

EMTO KIMNGS
Richmond M

'|.||

RA M

3:_

o Sowvos o Tl

D o | Il_.l"l

as 530

0 — it — T LA

|

5
L -}21 UTAH JAZZ o
r . ELE M Malone K i
- ' d a I
E
Tl
[

=

B
B

Ly = —-

| #
o] ; I

i K
I |
WASHINGTON BULLETS )
Adams M s MILWaAUKEE BUCKS

g ' =M Ellis O & H Malone M
L

i IT

i

> 0 > 20 > 30 > 40 > 50 > RO > 70 > B0 > 30
to 20 to 30 to 40 o 20 to BO to 70 to 20 fo 30 to 100

Ll Ll __'JIII_IJIIIIIJ ’74
| | | | —'JI_IJIIIIIIIIJ No_

_ - e
SEARCH FOR: | | ’7 | |

@ F s W)

PERSONICS

LM
m
=

=

TL
S Pierce R

- @ m

Turo & Shneiderman, 1993 27



http://www.cs.umd.edu/hcil/treemap-history/
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https://doi.org/10.1145/632716.632834
https://doi.org/10.1007/978-3-7091-6783-0_4
https://finviz.com/map.ashx?t=sec&st=
https://finviz.com/publish/031920/sec_095781366.png

ViS ual Search the VC database: Deep Learning GPU Server[g- X

GO Deep Learning Systems w/ TitanX/ K80/K40 GPUs.
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http://www.visualcomplexity.com/vc/

>~ -
_Check out other surveys! ) treevis.net - A Visual Bibliography of Tree Visualization 2.0 by Hans-Jorg Schulz

v.04-OCT-2016

Dimensionality Representation Alignment Fulltext Search Techniques Shown

DOEBER O&EE

‘reevis.net; Schulz, 2011 31



https://treevis.net/
https://doi.org/10.1109/MCG.2011.103

PREVIOUSLY, ON CS 7250...



IN-CLASS EXERCISE
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https://web.archive.org/web/20181114015724/http:/hangtime.blogs.nba.com/2014/03/19/analytics-art-nba-passing/

Now, ON CS 7250...



In-Class Design — Interactive/Animated NBA Passin
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https://northeastern.instructure.com/courses/63405/assignments/938682

Upcoming Assignments & Communication

Look at the upcoming assignments and deadlines regularly!

® Textbook, Readings, & Reading Quizzes — Variable days
® In-Class Activities — 11:59pm same day as class

T: In-Class Project Feedback Meetings & Work, F: Lecture, T: Lecture/TBD
®

Assignments & Projects— Generally due R 11:59pm
R (6 days):
Project 6 — Sprint 1
Next-Next R (13 days):
Project 7 — Sprint 2 & Paper Draft

Use Canvas Discussions for general questions, email the TAs/S-LTA/instructor for
guestions specific to you: codydunne-and-tas@ccs.neu.edu. Include links!

If you’re emailing about a particular assignment, please include the URL of the
Submission Details page. (Canvas documentation.)

If you have a project question, give us your group number. E.g., include: Group ## —
Topic with ‘## replaced by your group number and ‘Topic’ replaced by your topic.


mailto:codydunne-and-tas@ccs.neu.edu
https://community.canvaslms.com/t5/Student-Guide/How-do-I-know-when-my-assignment-has-been-submitted/ta-p/277

