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PREVIOUSLY, ON CS 7250...



Visualization Building Blocks

Channels:

Marks as Items/Nodes
(® Points ® Lines (® Areas (® Position ® Color

e ‘0o’ S A~ @

2> Horizontal = Vertical 2 Both

I — "/"/f‘//
Marks as Links
(® Containment (® Connection 5 Shape 5 Tilt

A ¥ / b |/

Note: these are all really
important concepts when it > Length > Area > Volume

comes time to coding your - - o L v W

visualizations...!




Channels: Expressiveness Types and Effectiveness Ranks

(® Magnitude Channels: Ordered Attributes (® Identity Channels: Categorical Attributes
A
Position on common scale ° H g Spatial region = | .
=
Position on unaligned scale ' ': ! o Color hue HE B
: . {) o ©
Length (1D size) - Motion o ®
Ce
Tilt/angle Shape + ®© B A
Area (2D size) 4
Depth (3D position) %
Color luminance )
S
A
Color saturation
Curvature
v
£ 3
Volume (3D size) 7 3




Expressiveness and Effectiveness

Effectiveness principle: the importance of the attribute should
match the salience of the channel; that
s, its noticeability.
(i.e., encode most important attributes
with highest ranked channels)

Expressiveness principle: the visual encoding should express all

of, and only, the information in the
dataset attributes.

(i.e., data characteristics should match
the channel)

Mackinlay (1986) 7



http://www2.parc.com/istl/groups/uir/publications/items/UIR-1986-02-Mackinlay-TOG-Automating.pdf

Data Types

DATASET = collection of information that is the target of analysis

@ Dataset Types

> Tables 2> Networks 2 Fields (Continuous) 2> Geometry (Spatial)

Attributes (columns) Grid of positions
ltems Link cell 4 N
(rows) Position

T Node é
v r(item)
Cell containing value hAttributes (columns)
=
Value in cell

2 Multidimensional Table > Trees

o /IXI\
Key 2
.47 Value in cell



Now, ON CS 7250...



How?

ot

Analysis

What data is shown?
Why is the user analyzing / viewing it?

How is the data presented?
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How?
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Analysis

DATA ABSTRACTION

TASK ABSTRACTION

VISUAL ENCODING
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GOALS FOR TODAY
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® | earn what are attribute types

® | earn how to pick appropriate visual representations
based on attribute type and perceptual properties

13



Data Types

DATASET = collection of information that is the target of analysis

@ Dataset Types

> Tables 2> Networks 2 Fields (Continuous) 2> Geometry (Spatial)

Attributes (columns) Grid of positions
ltems Link cell 4 N
(rows) Position

T Node é
v r(item)
Cell containing value hAttributes (columns)
=
Value in cell

2 Multidimensional Table > Trees

o /IXI\
Key 2
.47 Value in cell
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Data Types

DATASET = collection of information that is the target of analysis

(9) Data and Dataset Types

Tables Networks & Fields Geometry  Clusters,
Trees Sets, Lists
ltems (nodes) Grids ltems ltems
Links Positions Positions

 Attributes | | Attributes
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Attribute Types

2> (Categorical

+ O H A

e.g.,
fruit (apple, pear, grape),
colleges (CAMD, CCIS, COE)

2> Ordered

= Ordinal

« N

e.g.,
sizes (xs, s, m, |, xl),
months (J, F, M)

2 Quantitative (continuous)

e.g.,
lengths (17, 2.57, 5),
population

16



Cate g0 rical Estimated Heat Accumulation

Ocean

Ice Melt

Land

B Atmosphere
200
Quantitative
100 zettajoules
| | | |
QU antitative 1980 1990 2000 2010

http://www.nytimes.com/interactive/2016/09/12/science/earth/ocean-warming-climate-

change.html
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http://www.nytimes.com/interactive/2016/09/12/science/earth/ocean-warming-climate-change.html

Ordinal

DIFRICULT

ORANGES

GRAPEFRUIT d

Ordinal

Note: On could also argue that Difficulty
and Tastiness could be quantitative
(continuous)

~

J

https://xkcd.com/388/ 18



https://xkcd.com/388/

- Mi
FlightAware I%‘!.I'f'q:Er:H"rM 4P

Categorical

236 |

DELAYS CAMNCELLATIONS

between 3 PM and 7 PM (all cancellations today) (all delays today)

LAX 26
ATL
DFW
EWR

MSP
LGA

ORD
DEN
IAH

DTW
SFO

Quantitative
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Channels: Expressiveness Types and Effectiveness Ranks

(® Magnitude Channels: Ordered Attributes (® Identity Channels: Categorical Attributes
A
Position on common scale ° H g Spatial region = | .
=
Position on unaligned scale ' ': ! o Color hue HE B
: . {) o ©
Length (1D size) - Motion o ®
Ce
Tilt/angle Shape + ®© B A
Area (2D size) 4
Depth (3D position) %
Color luminance )
S
A
Color saturation
Curvature
v
£ 3
Volume (3D size) 7 3




Channel Ranking by Data Type

Quantitative

Position

Length

Angle

Slope

Area

Volume

Deusity

Color Saturation
Color Hue

Figure 15: Ranking of Perceptual Tasks. The tasks shown in the gray bozes are not relevant to that

type of data.
Mackinlay (1986) 21



http://www2.parc.com/istl/groups/uir/publications/items/UIR-1986-02-Mackinlay-TOG-Automating.pdf

Channel Ranking by Data Type

(Categorical)
Quantitative Ordinal Nominal
~ Position s=—eme—— Position ~ ==e———eesseme== Position |
e T By R pre—s
Angle \ Color Saturation Texture
Slope Color Hue _ Connection
Area Texture Containment
Volume Connection ' Density
Deunsity Containment Color Saturation
Color Saturation Length Shape
Color Hue 7\ Angle Length
i Textures AN Slope Angle
. Connection \ A 7~~~ Slope
. Containment” Volume 4 Area

lllllllllllllllllllll
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-------------------
--------------------

-----------------

Volume

.........
..............

Figure 15: Ranking of Perceptual Tasks. The tasks shown in the gray bozes are not relevant to that
type of data.

Mackinlay (1986) 22
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Channel Ranking by Data Type

AREA
10 9 8 7 6 5 4 3 2 1
Quantitative O OO0 0O 0O 0O 0 o o
Monday Tuesday Wednesday
Ordinal O O O
Eagle Jay Hawk

Categorical O O o

Figure 16: Analysis of the Area Task.

Mackinlay (1986) 23
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Channel Ranking by Data Type
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Figure 15: Ranking of Perceptual Tasks. The tasks shown in the gray bozes are not relevant to that
type of data.
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DATA ABSTRACTION

@ Data Types @ Attribute Types
> |[tems = Attributes > Links = Positions 2 Grids 2 Categorical

+ O H A

(®) Data and Dataset Types

Tables Networks & Fields Geometry  Clusters, > Ordered
Trees Sets, Lists 2 Ordinal
[tems ltems (nodes) Grids ltems ltems N ' '
Attributes Links Positions Positions
Attributes Attributes 2 Quantitative
— |

-
@ Dataset Types @ Ordering Direction

= Tables > Networks - Fields (Continuous) _
2 Sequential
Attributes (columns) Grid of positions
> |_’
Items Link
Cell & . .
(rows)l T o > Diverging
it
Cell containing value ftem) Attributes (columns) < I >
.
Value in cell .
. . 2 Cyclic
2> Multidimensional Table > Trees y

< m 0
Key 2

.4— Value in cell

Attribm

2> Geometry (Spatial)

ﬁ Position
() Dataset Availability

2 Static =2 Dynamic
& .
° L —>



How?

hor

Analysis

DATA ABSTRACTION

VISUAL ENCODING
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GOALS FOR TODAY

® | earn what “Tasks” are and why they are so
Important.

® | earn the differences between high, mid, and low
level task classifications.

® Begin practicing how to classify tasks (key step in
visualization design process!).

27



TASK ABSTRACTION

Why abstract?

Avoids domain
specific terms thus
easier to apply to
other cases (broadly
applicable results).

¥ Actions
@ Analyze
= Consume
2 Discover - Present - Enjoy
ol St il ©)
/ / / .|I|I|..
o B
= Produce
> Annotate = Record = Derive

4

)Q [_L\' = Ve
A == e

(®) Search

Target known Target unknown

Location

* *e  lLook “le*s Browse
known P ) N
Location @.> Locate "@-> Explore
unknown ’ )
@ Query
> > Compare =2 Summarize

dentify
| s

&

@ Targets

(®) AllData

%

2 Trends 2 Outliers = Features
‘ ‘ ®e o LIPS v
(@) Attributes
2 One 2> Many
= Distribution = Dependency = Correlation = Similarity
-I|I|I|- °o—eo
> Extremes
il

(®) Network Data

2 Topology
A Z * +
2 Paths

A

@ Spatial Data
2 Shape
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TASK ABSTRACTION

Why abstract?

Avoids domain
specific terms thus
easier to apply to
other cases (broadly
applicable results).

Specific

Visualization Tools

General

29


http://jmol.sourceforge.net/

TASK ABSTRACTION

Why abstract?

Avoids domain
specific terms thus
easier to apply to
other cases (broadly
applicable results).

¥ Actions
@ Analyze
= Consume
2 Discover - Present - Enjoy
ol St il ©)
/ / / .|I|I|..
o B
= Produce
> Annotate = Record = Derive

4

)Q [_L\' = Ve
A == e

(®) Search
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* *e  lLook “le*s Browse
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Location @.> Locate "@-> Explore
unknown ’ )
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> > Compare =2 Summarize

dentify
| s
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(®) AllData

%
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‘ ‘ ®e o LIPS v
(@) Attributes
2 One 2> Many
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> Extremes
il

(®) Network Data

2 Topology
A Z * +
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A

@ Spatial Data
2 Shape
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(®) Analyze
ACTIONS define user goals. > Consume
> Discover > Present
allth. et il
I /\ Al
- Produce
2 Annotate - Record

I\
. s |

High-level

> Enjoy

©

= Derive

Q)

31



ACTIONS define user goals.

Original Data

exports

imports

= Derive

trade
balance

trade balance = exports —imports

Derived Data

32



ACTIONS define user goals. Mid-level

@ Search

Target known Target unknown
Location . .
° . Lookup °«°, Browse
known . o
Location @ L ocat o @ o
unknown o o4 rocdte A = xplore



E—— ) S =]

Search Google Maps

@ Search

Target known

Target unknown

Location . .
*®*s  Lookup @ Browse

known . .

Location . o

unknown < Q « > locate < Qo) Explore
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@ Search
Target known Target unknown

Location .
°°, Browse
known .
o 3 Location .
§
& . unknown Q e » Locate Q e+ Explore
) - Un
Museum of Fine % : Q‘OOP‘«\
Arts, Boston = /é ‘(\\)(\“(\ %
A,
i)
?e‘\\Na\%
1, S
S@%‘Pa Qg
Museum of Fine Ats@®  (9)
KPUQQ/@SS
§
Centennial
tts College =
v ..o What is the address of Ryder hall?
by %)



@ Search

Target unknown

Target known

Location . . ook o (. 5
OOKU rowse
known e ° P )
5 | ocati p—————
— & ocation - .
Ryder Hall @ 2 -' Locate | @®r.> Explore
— Nori unknown o
< U
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us:rl'JtrsT,] gostlgﬁ %l Y\\)(‘\\Qg %
5
D
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Q
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R
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Q(O g



(®) Search

Target known Target unknown
Location . . Lookup
known ¢ °
3 Locati
— 3 ocation
= g @‘. Locate
Norl Unknown A
<\ - Un
Museum of Fine E -Qg\o(\‘xm

Arts, Boston = %2 Y\\)““ %

e

)

{(e(\\Na\%
1, 2]
0&@(//)7%7 Q%é}

Museum of Fine Arts @ ©
I(PUQQ/@SS
¢

Centennial

mon

ettholIege . .
9 v 9@ What buildings are near Ryder Hall?
N
Q(D
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@ Search
Target known Target unknown

Location ¢ . Look * (o0 Browse
U o w
known ¢ ° P N
s Locati
2 3 ocation
@ s @'. Locate
Norl unknown o~
2 s Un
| 2! o
e
%
?ex\"“a\;
Y, s
9 Qg
Museum of Fine Arts @ ©)
A
UQQ/@SS,
Centennial
Common
etthollege . .
... What is south of Huntington Ave?




ACTIONS define user goals. Low-level

(®) Query
- |dentify

single target

> Compare

S

v 4

—

multiple targets

= Summarize

all targets

39



TARGETS are aspects of the
data interest that are
interest to the user.

@ All Data

=2 Trends

@ Attributes

= One

= Distribution

2> Extremes

(® Network Data
- Topology

@ Targets

= Qutliers

2> Many

- Dependency

- .

/ "\.
° *
o 4
.

> Paths

J

(®) Spatial Data
= Shape

= Features

v/

= Correlation

= Similarity

4

/
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ACTIONS define user goals.

Lots of other task
taxonomies...!

\(‘3' Actions

(2 Analyze

= Consume

> Discover

Al
/

-I'

= Produce

= Annotate
N
@ Search

Location
known

Location
unknown

(® Query

= Identify

®
O

> Present

T

Target known

* «*, Lookup

C Q.) Locate

> Compare

-

\ 4R )

_/

Target unknown

¢ @ Browse

< ) Q o) Explore

= Summarize

High-level

Mid-level

Low-level |
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Analytic Task Taxonomy touw-fever

Retrieve Value How long is the movie Gone with the Wind?

Filter What comedies have won awards?

Compute Derived Value How many awards have MGM studio won in total?

Find Extremum Wwhat director/film has won the most awards?

Sort Rank movies by most number of awards.

Determine Range What is the range of film lengths?

Characterize Distribution
Find Anomalies

Cluster
Correlate

What is the age distribution of actors?

Are there exceptions to the relationship between number of awards won
and total movies made by an actor?

Is there a cluster of typical film lengths?

Is there a trend of increasing film length over the years?
Amar et al., 2005 *



http://www.cc.gatech.edu/~stasko/papers/infovis05.pdf

AN EXAMPLE OF TASK ANALYSIS
— VISUALIZATION DESIGN



https://doi.org/10.1109/TVCG.2018.2865076

Hierarchical Task Analysis Task Abstraction

During a type 1 diabetes clinical visit with a Certified Diabetes Educator...

Zhang et al., 2018 44
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Increasing Task Specificity

0

Develop a treatment plan and educate patients

Plan 0: do 1, then iteratively do 2-3, then

, then 5.

1.
Collect and display the
patient’'s data

2

Overview the
patient’'s data

3

Reason about patient
blood glucose levels

Plan 1: do 1.1 and 1.2 in any order.

1.1
Download and
display data

1.2
Open logbooks

Plan 2: do 2.1-2.2.

4.
Educate patients and
caregivers

Plan 3: do 3.1- 3.4 in any order.

5.
Make a treatment plan

3.1
Examine event details

3.2
Examine glucose level
patterns post events

3.3
Examine the interplay
between events

3.4
Evaluate treatment,
adjust constants for

2.1

ldentify and compare
glucose trends,
patterns, and outliers

2.2
Investigate data quality

Plan 2.1: do 2.1.1 then 2.2.2.

Plan 2.2: do 2.2.1 and then do 2.2.2 - 2.2.3 if missing/ uncertain/ erroneous data identified.

2.1.1

Identify "good” days
(blood glucose levels
are mostly in range)

2.1.2
ldentify "bad” days
with more outliers or

intervals out of range

2.2.1

Examine data quality
e.g., missing, uncertain,
erroneous

222

Reconstruct missing
data in discussions

with patients/caregivers

2.2.3

Discount erroneous
data and explainable
abnormalities

Plan 3.4: do 3.4.1,3.4.2, 3.4.3 in any order.

sub-day time intervals

3.4.1

Determine the overall
distribution of insulin
administered

3.4.2

Determine the interval
distribution of food
administered

3.4.3

Determine the interval
distribution of insulin
administered

Zhang et al., 2018 45
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0.
Develop a treatment plan and educate patients

Plan 0: do 1, then iteratively do 2-3, then . then 5.
1. 2. 3. 4, d.
Collect and display the Overview the ——» | Reason about patient Educate patients and Make a treatment plan
patient’s data patient’s data -s— | blood glucose levels caregivers
Identify Main Cause
Plan 1:do 1.1 and 1.2 in any order. _
| Plan 3: do 3.1- 3.4 in any order.
2 1.1 1.2 3.1 3.2 3.3 3.4
O Download and Open logbooks Examine event details Examine glucose level Examine the interplay Evaluate treatment,
t= - adjust constants for
O display data patterns post events between events J
D sub-day time intervals
Q.
n Plan 2: do 2.1-2.2. Examine related data to understand observation Describe Observation
X R | EEE—————— —
n
o 2.1 2.2
@) Identify and compare Investigate data quality
C glucose trends,
% patterns, and outliers
o Compare Entities Discover Observation
C " E— " e S E— " E—
- Plan 2.1:do 2.1.1 then 2.2.2. Plan 2.2: do 2.2.1 and then do 2.2.2 - 2.2.3 if missing/ uncertain/ erroneous data identified.
2.1.1 2.1.2 2.2.1 2.2.2 2.2.3
Identify “good” days |dentify “bad” days Examine data quality Reconstruct missing Discount erroneous
(blood glucose levels with more outliers or e.g., missing, uncertain, || data in discussions data and explainable
are mostly in range) intervals out of range erroneous with patients/caregivers abnormalities
| Iteratively Identify attribute differences | Examine attributes for | Plan 3.4:do 3.4.1,3.4.2,3.4.3 in any order.
and similarities between populations unusual observations
| s popd L | | [ 341 3.4.2 3.4.3
Determine the overall Determine the interval Determine the interval
distribution of insulin distribution of food distribution of insulin
administered administered administered

‘ Iteratively identify attributes at an aggregate level ‘

Zhang et al., 2018 46
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Hierarchical Task Analysis Task Abstraction

Design Requirements

* DR1. Composite Visualization of Integrated Data
 DR2. Visualization of Folded Temporal Data

* DR3. Align and Scale Temporal Data

* DR4. Summary Statistics

Zhang et al., 2018 a7
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Hierarchical Task Analysis Task Abstraction
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IN-CLASS EXERCISE:
IMOCK INTERVIEW, TASK ANALYSIS



Interview Advice

Have a designated note-taker and designated leader

Be prepared. (Have some questions prepared in advance.)
Start slow, safe, and personal.

Coax, don’t hammer.

Make some questions open ended.

Ask what you don’t know.

Let the interviewees wander a bit—but be careful.

Listen, really listen.

For software, look for “work arounds” and hacks.

Make sure to write down your thoughts and impressions immediately
after the interview.

You are the visualization expert — don’t ask them what vis they want,
don’t think too early about what vis to build.

www.forbes.com/sites/shelisrael/2012/04/14/8-tips-on-conducting-great-interviews/+&cd=3&hl=en&ct=clnk&ql=us 50



http://www.forbes.com/sites/shelisrael/2012/04/14/8-tips-on-conducting-great-interviews/+&cd=3&hl=en&ct=clnk&gl=us

\(‘3' Actions

Task Analysis .

High-level

Visualization for Public Transit zromame o
Devellzpment Cal e ©
m L ..
INSTRUCTIONS: o
. = FProduce
® Break-out into groups of ~3 people. > Annotate > Record > Derive
® Pretend you are transportation engineers, e.g., for )q (\A = 5> L

the MBTA, City of Boston.
® Discuss the “domain tasks” and classify the tasks. 5) search Mid-level

® Save your notes for a later exercise!!! Farget known Parget unknown
-
Retrieve Value How long is the movie Gone with the Wind? ocation Lookup *(e*y Browse
. Low-level o '
Filter What comedies have won awards? _
rocation @' Locate ) @'. Explore
Compute Derived Value How many awards have MGM studio won in total? unknown oA AR P

Find Extremum What director/film has won the most awards?

Sort Rank movies by most number of awards.

3 Query Low-level

Determine Range What is the range of film lengths?

= Identify = Compare = Summarize
Characterize Distribution What is the age distribution of actors? EECECEECE
: : : EEEETEETH
. . Are there exceptions to the relationship between number of awards won and total -
Flnd Anomalles movies made by an actor? T o \/ - ..== ==

v

_/

Cluster Is there a cluster of typical film lengths?

Correlate Is there a trend of increasing film length over the years?




How?

hor

Analysis

DATA ABSTRACTION

TASK ABSTRACTION
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GOALS FOR TODAY

® | earn about visual encodings, esp. arranging tables

® | earn how to pick appropriate visual representations
based on attribute type and perceptual properties

53



VISUAL ENCODING

Eode Mnipulae | Fact | Reuce

{ ® Arrange f | @ Change ® Juxtapose ® Filter
> Express > Separate | ‘ . @ et ‘ ‘ . s==== , =====

' ® Select (® Partition ® Aggregate

o L[] sEEED.mmme
.« =====)> HEEEEE
S Navigate (® Superimpose ® Embed

<>

-

Now...

from categorical and ordered
attributes

= Color

> Hue = Saturation = Luminance
HER ] || |

Later tis semester..

2 Size, Angle, Curvature, ...

-I. /e 1)) D

2 Shape
+ O H A

-2 Motion
Direction, Rate, Frequency, ...

How?



Visualization Building Blocks

Marks: Channels:

Marks as Items/Nodes

® Points ® Lines ® Areas (® Position ® Color

o *0e’e S~ @

2> Horizontal = Vertical 2 Both

— ! N /777
Marks as Links
(® Containment (® Connection @ Shape @ Tilt
(@ Size
2 Length > Area 2> Volume

- — -0 0OL] v Wi



Channels: Expressiveness Types and Effectiveness Ranks

Volume ~—. Arcd
T Volume

(® Magnitude Channels: Ordered Attributes (® Identity Channels: Categorical Attributes
- o A : : ]
Position on common scale o 7 Spatial region u .
=
Position on unaligned scale e -~ Color hue . .
Length (1D size) = Motion d o ° °
9 * Ce
Tilt/angle ‘ S Shape +~ O 0 A
Area (2D size) L . &
g
Depth (3D position) e 7@ % Quantitative Ordinal Nominal
Color luminance e . . e T R 3 T
_ 5 Angle ._ Color Saturation Texture
Color saturation L] Slope A\ '\, Color Hue _ Connection
~ Area \ N\ ¢ _ Texture Containment
Curvature | ) ) ) Volume “."’ Connection ' Density
£ » Deunsity "”." o, Containment Color Saturation
Volume (3D size) & E Color Saturation - “.“_‘ ) Length - Shape
TV VR 1 v Color Hue @ Angle Length
| Area / = Slope

Figure 15: Ranking of Perceptual Tasks. The tasks shown in the gray bozes are not relevant to that
type of dala.

Mackinlay (1986)
Munzner’s VAD 26



http://www2.parc.com/istl/groups/uir/publications/items/UIR-1986-02-Mackinlay-TOG-Automating.pdf

IN-CLASS EXERCISE:
ENCODINGS WORKSHEET



Encoding Match-up

Bubble Chart Are Chart SectGraph Waterfl Chart

Grouped Bar
Chart
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Encoding Match-up

JJJJJJ

( - — |

-
r: G
L ~ .
.

Venn Diaam Het Map  Star Plot Box & Whisker Plot Parallel
Coordinates
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Encode
(® Arrange
= Express = Separate
e O
l.-..

from categorical and ordered
attributes

= Color
> Hue = Saturation = Luminance
THER EEER o |

2 Size, Angle, Curvature, ...

-l- /e 1)) D

2 Shape
+ O H A

= Motion
Direction, Rate, Frequency, ...

& e

° Co

Manipulate

(® Change

(® Select

D

(® Navigate
<>

Facet

(® Juxtapose

(® Partition

1 ®
2l

(® Superimpose

Reduce

® Filter
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Arrange Tables

(® Separate, Order, Align Regions

2> Separate > Order > Align
u
;.rl .uu"E
. Mmiiil
2 1 Key 2> 2 Keys 2> 3 Keys 2> Many Keys
List Matrix Volume Recursive Subdivision
EEEEE ; Eiii 5
Key: an independent attribute that can be Categorical or Ordinal

used as a unique index (Tableau Dimension)

Value: a dependent attribute (i.e., cell in a

Categorical Ordinal, or
table) (Tableau Measures)

Quantitative
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Example Keys

Key

Date Precipitation Tem:(iegrgture
May 1, 2016 0” 60
May 2, 2016 0.3” 62
May 3, 2016 1” =
May 4, 2016 0” 67

Student College HW1 f;itci);e (out
John COS g
Jane Khoury 10
June Khoury 8
Joe Khoury 8




Arrange Tables - no key

SCATTER PLOT



Arrange Tables - one key

2 1 Key
List

BAR CHART LINE GRAPH



) Arrange Tables - two keys
2> 2 Keys

Matrix

i

Y

__j'

STACKED BAR CHART HEATMAP



;ZAKrra nge Tables - Two Keys (Network)
Ed eys

Matrix [es Miserables Co-occurrence

epaille

i
Isabeau
Gervais
Labarre

Motherlnnocent
Fauchelevent

Mme.Hucheloup
Gribier

Courfeyrac

Feuilly
Mile.Gillenorman

Mme.Pontmercy

BaronessT
Pontmercy

Babet
Mme.Thenardier

Montparnasse
Claquesous

Lt.Gillenormand
Brujon

MotherPlutarch
Gillenormand
Magnon
Champmathieu
Cravatte
Mlle.Baptistine
OldMan
Mme.Magloire
Champtercier
Geborand
Countessdelo

Mme.Burgon
Myriel

Jondrette
Mlle.Vaubois

Combeferre
Enjolras
Mabeuf
Marius
Boulatruelle
Woman2
Gueulemer
Javert
Thenardier
Eponine
Tholomyes
Fantine
Marguerite
Fameuil
Blacheville
Favourite
Perpetue
Dahlia
Chenildieu
Coch
Bamatabois
Valjean
Scaufflaire
Woman1
Judge
Napoleon

Bl Gavroche
Anzelma

Prouvaire
Bossuet
Joly
Grantaire
Bahorel
Toussaint
Cosette
Listolier
Zephine
Brevet
Mme
Simplice
Count

Child2

Child1

MotherPlutarch

Mme,guclgreloup

ou eyrlac . . . . .

Pmﬁ%l;lilrlg This matrix diagram visualizes
Combeferre character co-occurrences in

?é%l:a%sf [ o u Victor Hugo's Les Misérables.

Marius HE B ] | |
Gavroche WM o

MM Child2
HN Child1

Order:| by Cluster %

Bossuet

Joly
Grantaire
Bahorel
Mme.Burgon
Jondrette
Boulatruelle
Mile.Vaubois

Each colored cell represents
two characters that appeared in
the same chapter; darker cells
indicate characters that co-
occurred more frequently.

Woman2 [ |
Toussaint [ |
Cosette | LI | |
Lt.Gillenormand |
Gillenormand
Magnon
llle.Gillenormand | | H B
Mme,gontmerc
aroness - . .
Pontmercy Built with d3.js.
Babet (] | EEE
Gueulemer ] EEE
Javert | [ |
[ |
||
|

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

Mme.Thenardier [ | [ ]
Montparnasse [
Claguesous | ] O
Brujon
Thenardier
Eponine
Anzelma O
Listolier
Tholomyes
Fantine | |
Marguerite
ameuil
Blacheville
Favourite
Perpetue
- sﬂjlia
ephine
Bprevet
Chenildieu |
Cochepaille B
Mme.deR
Isabeau
Gervais
Labarre
Bamatabois [ |
Valjean [ | ECE EE [ | [ | | EE B |
Simplice [ ]
Scaufflaire

Champmathieu O
Cravatte
Myriel | |
Napoleon
Mile.Baptistine ]
IdMan
Count
Mme.Magloire |
Champtercier
Geborand
Countessdelo
Motherlnnocent
Fauchelevent | |
Gribier

Source: The Stanford GraphBase.

https://bost.ocks.org/mike/miserables



https://bost.ocks.org/mike/miserables/

Arrange Tables - Two Keys (Network)

9 2 Keys HiGlass 3z About Examples Docs ()

N

Ma trIX 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].

Single View

| hgl9~ chr7:44,259,016-chri1:49,348,322 & chr8:77,273,364-chr10:94,786,499 [offset 0,0:0,0] Q g o + X

=GFR CFTR NOS3 MYC TLR4 PTEN Fe
, > » > ) ») :
< < &
ABCB1 BRAF CDKN2A CXCL12 BDNF

chr?7 chr8 chr9 chr10

0.3

0.1
0.05
0.02
0.01

0.005

0.002 —
0.001 =
0.0005 =

0.0002 -

MYC
CDKN2A

chr9

TLR4

chr10

hg19 | Gene Annotations (hg19)

TEN

[Current data resolution: 2.048N

http://higlass.io
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