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Visualization Authoring Tools




GROUPS

PIPELINE None

¥ Group1 5 5 5
e X POSITION
MARKS Left v 0
INTERACTIONS " Settogroup width
WIDGETS Width v 640
Y POSITION
To v| |0
p O o
| | Settogroup height
Height v | 360
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Color I | transparent
Opacity D 1
O O O
STROKE
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width || 0
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Tableau's Show Me

i e>M B @l %

Data Analytics
mcars

Dimensions

abc Name Filters
abc Qrigin

#+ Year

sbe Measure Names
Marks

1] Automatic -
) Abc
& > 123

olor Size Label
Measures -

Acceleration

Cylinders Detail | Tooltip
Displacement

Horsepower

Miles per Gallon

Weight in Ibs

Number of Records

Measure Values

CD 4 4 3 # 4 # #

Data Saurce Sheet 1

3x1 AVG(Horsepower): 280.74

Tableau - Book1

il Show Me

""" Columns AVC(Horsepower)

i Rows Origin

Origin
Eurcpe [N
Japan [
usa

0 50 100
Horsepower

Automatic Mark

Data Analytics *

] cars

Dimensions

# Cylinders
Abc Name
Abc (:,ritnivn

IMEEVR  Add to Sheet

Duplicate
Rename...
Hide

Aliases...
Create
Transform

Convert to Measure
Change Data Type »w
Ceographic Role »

Add (field) to sheet

Mackinlay et al (2007). Show Me: Automatic Presentation for Visual Analysis.

Slides from Kanit "Ham" Wongsuphasawat.

illx Show Me

= 123 123
- 123 123
= 123 123

For horizontal bars try
0 or more dimensions
1 or more measures

Alternatives
(Chart types)

Slides from Kanit "Ham" Wongsuphasawat.



Tableau's Automatic Mark

+ .
i

Hie > M Bl - R O T Showwe

Data | Analytics " Columns

] cars
= Rows
Dimensions

abc Qrigin
#  Year

Abc Measure Names
Marks

Abc Automatic

& || O

Color Size
Measures

Acceleration

Cylinders Detail | Tooltip
Displacement

Horsepower

Miles per Gallon

Weight in |bs

Number of Records

Measure Values

(D 3 # 3# ## 3# # # #

Data Source Sheet 1
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CompassQL

Visualization Query Language & Engine

/

Use partial Vega-Lite specification to describe a recommendation query

Goal: Reduce the need for a complete specification,
while giving user fined-grained control over the recommendation

Towards a general-purpose query language for visualization recommendation Wongsuphasawat et al. (HILDA'17)

Slides from Kanit "Ham" Wongsuphasawat. Slides from Kanit "Ham" Wongsuphasawat.



Complete Specification (Single Chart)

Specification Europe
: Japan
Mark bar on

Encoding x: Mean(Horsepower) 0 50 100
y: Origin

Origin

| |
150 200
MEAN(Horsepower)

L Slides from Kanit "Ham" Wongsuphasawat.



Partial Specification

Specification Wildcard .
Mark 2 O sa
Encoding x: Mean(Horsepower) o 50 100 150 200
y: Ori gin MEAN(Horsepower)

Recommendation 1) Enumerate candidate charts by replacing wildcard(s) with concrete values

Process in the
CompassQL engine

< Slides from Kanit "Ham" Wongsuphasawat.



Partial Specification (Multiple Charts)

Specification e Europe c Europe - o
5 2 Japan 2 Japan - o
@ O
Mar /( : USA USA - o
Encoding X. Meaﬂ(HOrsepower) 0 50 100 150 200 0 50 100 150 200
y: Ori g in MEAN(Horsepower) MEAN(Horsepower)
c Europe - I I
2 Japan- ® O
@
USA -
| | | | ! | | | |
0 50 100 150 200 0 50 100 150 200
MEAN(Horsepower) MEAN(Horsepower)

Using line or area to encode a nominal field like Origin
is misleading, suggesting nonexistent trends!

Recommendation 1) Enumerate candidate charts by replacing wildcard(s) with concrete values
Process in the
CompassQL engine

L Slides from Kanit "Ham" Wongsuphasawat.



Partial Specification (Multiple Charts)

Specification g SUrope o Europe- ©
5 2 Japan 2 Japan - o
Mark © usa ©  usa- o
Encoding X. Meaﬂ(HOrsepower) 0 50 100 150 200 0 50 100 150 200
y: Origin MEAN(Horsepower) MEAN(Horsepower)
Using line or area to encode a nominal field like Origin
is misleading, suggesting nonexistent trends!
Recommendation 1) Enumerate candidate charts by replacing wildcard(s) with concrete values

Process in the
CompassQL engine

L Slides from Kanit "Ham" Wongsuphasawat.

2) Prune misleading charts using built-in constraints



Partial Specification (Multiple Charts)

Specification c Europe .E Europe - o
5 2 Japan 2 Japan - o
o
Mark 2 USA ©  Usa. o
Encoding X. Meaﬂ(HOrsepower) 0 50 100 150 200 0 50 100 150 200
y: Ori g in MEAN(Horsepower) MEAN(Horsepower)

Recommendation 1) Enumerate candidate charts by replacing wildcard(s) with concrete values
Process in the 2) Prune misleading charts using built-in constraints
CompassQL engine

L Slides from Kanit "Ham" Wongsuphasawat.



Query = Partial Specification + Recommendation Method

Effectiveness of

Specification/ mark type?

Mark 2

Encoding x: Mean(Horsepower) 100 150 200
y: Ori gin MEAN(Horsepower)

Recommendation Method Bar is better for encoding quantitative x categorical

ChooseBy Eftectiveness

N\

Perceptual Effectiveness Ranking

(derived from prior work on graphical perception)

Recommendation 1) Enumerate candidate charts by replacing wildcard(s) with concrete values
Process in the 2) Prune misleading charts using built-in constraints
CompassQL engine 3) Organize the results based on specitied grouping & ranking methods

L Slides from Kanit "Ham" Wongsuphasawat.



Query for replicating Tableau's Automatic Mark

Effectiveness of

Specification/ mark type?

Mark 2

Encoding x: Mean(Horsepower) 100 150 200
y: Ori gin MEAN(Horsepower)

Recommendation Method Bar is better for encoding quantitative x categorical

ChooseBy Eftectiveness

N\

Perceptual Effectiveness Ranking

(derived from prior work on graphical perception)

Recommendation 1) Enumerate candidate charts by replacing wildcard(s) with concrete values
Process in the 2) Prune misleading charts using built-in constraints
CompassQL engine 3) Organize the results based on specitied grouping & ranking methods

L Slides from Kanit "Ham" Wongsuphasawat.



Query for Pairwise Relationships between All Quantitative Fields

Specification
Mark 2 Constraining Field
Encoding 2: Pauantitative ~~ tO b€ quantitative
? 9

. e quantitative

< Slides from Kanit "Ham" Wongsuphasawat.



Query for Pairwise Relationships between All Quantitative Fields

e Him » - = > © (N B
- i« b 2 - >
-y &35 " e ® p— [ > e ot & . 1.~ nn - 3
-e - - @ e Ki - s e L - "2 3 }I{. ai— L
4 >¢ " - g g . - ) s "= Q e I
[ ) o o E o Thibe o » A P . " L = 1 & .-
. o Ol o - ». 1 !," i . ' v » ""' o~ S ‘-
. SN " . 2 4 " i m M
i1 I o = X .. gl L L =
] .l ,:- K s ’ ; 1 _‘& So- . , S
- : 2 o o 3w - ' - v " - .
. ) i o . - " . - > ey ‘
- = P -] CPan ’ »4 1] . ']
T T T T T ? Y T o » T ¥ . T T J > e T V <
] ¢ N> ¢ e 3 1B T =™ » t 2 ® B w®w = 5 m M@ x @ omx 6 1@ m X & ¥ W o o e W o m W ™ & o s =
M k , Stk Aol whon Rosvtor Danscemi? Déache: wrwrd L e Déncdec v et
[ S M e e L) Ao T A D Y.
a‘ ® — O v — OO O Y LU OO v SEERDOOD |
. . LR LT . [ . L r . R T ) o W o W S, A M e W W e S, ¢ B Poom o oW An W S, > 8 N
A - ‘; = P, iy ‘.. ‘: » Lo T ::: ~ Ndw i :) » O v wd L'- “w D v =i ;. x Copheewom & ':! - o
":. - (- ;_' - l._l » () o (- (: "
° 1;1 “ f:o -
’ ° , —— . [ ] P——— meoc) sm ©a Dk aad — — - —— - - M- per ey @=e: =
v y— v e
o ° T T % 3 & = N S S E— T w om e N L L o s L o W S s taameh om NP Be A
@ o o n I P - - s . ® ¢ \ y Dy derwd - - [T ® = [T . - Y e
< ’ " ) - ol ' an ’ - o W W W ~ ~—
T
T T Sl & | (] M= amuLin APinAS N | | Hesm—— amn — 1
. v o . . . . - v . r T T T ) . . - v . - . f—T
« 5 oW s B o= GRS [ SR T 1IN Wbyt b w a 'm = - I R T 0 e K w0 se namn o L 3w o
, , S - - b . TV e o Drbarnsend @ . Ot - = ' Ty e m X 40 W | 1o
° . - Y Y 1
. . . . M- - » »- = ®e- m-‘ ~
: uantitative 3 s 3 R : q o« v 7 : :
q ny es 8 LSRR & e - 5, pll 2 e ‘A . _s A 1 N o
L e - -
g - 'a g -
- -
d .
v i
14 9% e !EJ P ’
' ) ©
: ve 40 ® ® ® Ya
J o
-
-
T T ) D Pr—
c = o == - =0 ? :
N, o . - L]
- o @
':',' O »xo -
¥ - 0 :. 9]
< o —
) o we ) - m - - > o~ e )~ "y aw w o’ - e ,
: i i il o= - - - e - =
. i 3 g:: L e “w o ~ = 2"
: 3 N pre e - " - =
- 3 3. ~ ®
o " . (B - o
' . . A
4 2. 3. - » b | - n
- 34 3+ . . . >4 ™ .
°- »
:' Tt & ': Hosrmpomee ':' : Vo e St e Arsmnnaden ey L el bl LR : e
N - N ~e N o
4y - i - i - et | 18 | - Vel i oy |-
b | - e a — - H < " e ¢ a “» R = — an . < =iy - - ¢
I".c- " - o i a an ol |8 e wig e ol
[ ) 3 el 3n- “'I wall oy 11 20 -lh ;._
.~ S T 4 & » v
i e " 'g: i = ' hisa | ] hisal l’. . :’
i " Z pry o i in ’ H -
- ‘- - o | - » 10+ - ™
¢ e e - . ». 10 LI i
"~ L .- . 3 -
- 8- »- - b a4 0 - »
v 2 v >~ . » 2 n 2
v ’
L4 :_ Chlecarery : Horseponet : Vo oo Geben ": Aitbmaiin . et v = Voo oo Cabem ; A
= - . P - J a X Wi . 1 " " L e nm =
- - -5 o = - ’ - <o . - aMm o« =3 4204 ’ - w | ’
= o -
5. " re- PR . Mt . T . 20 -ilmoe e -
i.‘ ‘-- i xe we{— o , = tiaf
- we e = — oy - = !
2 =il e §5 - o = = i
' = n" x"'= - 8 - — - 1"lm
= = o = H - - ©
1= »- > §n- s - e S - ll
4 a4 a- > s » 1. % o=
" . . ™ -
e @ : - B B - -~
a a o . N 2 » »
a .

L Slides from Kanit "Ham" Wongsuphasawat.




Query for Pairwise Relationships between All Quantitative Fields
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Query for Pairwise Relationships between All Quantitative Fields

Point is the best for

ff Acceleration jf Displacement — ~ [~ W = ff Acceleration jF Horsepower — ~ [~ W & n
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e - :3- | 00 &3 o
Specificatior:/ Effectiveness of mark type? = = 4
g Lo~ 140 o
g 250 g 1|20: =T
Mark 2 - 2 s | i
. 100+ z: ,ﬁ' 7
Encoding 2: 2quantitative v i - T
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@ ad atavoyager M Bookmarks (0) D Undo e

Data Encoding & Clear Specified View
E Cars X No specified visualization yet. Start exploring by dragging a field to encoding pane on the left or examining univariate summaries below. A
y
Fields o Related Views Univariate Summaries Hide ®
v A Cylinders Y + y o _
oniveriate Summries
ame Y +
A Origin v + ] Marks QLKA A Cylinders # COUNT A Name # COUNT
£ Year Y + size
3
~ # Acceleration Y + color ?
4
n
~ # Displacement \f G- shape @ amc ambassador brougham
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@ dat avoyager W Bookmarks (0) 9 Undo e
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Medical (or deficit) model of disability: disability is
something "wrong" with a person’'s body or mind (i.e., they
are "suffering" and need to be "cured").

Criticized for seeing impairment as most important
part of the person, and that they're helpless to do
anything about it.

Promotes technosolutionism.

Social model of disability: people with impairments are
being disabled by society's choices and attitudes. They are
not having their needs met.

Recognizes that all technology is assistive.
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https://fossheim.io/writing/posts/accessible-dataviz-us-elections/
https://fossheim.io/writing/posts/accessible-dataviz-us-elections/

[Sarah L. Fossheim, Outlier Conf 2021] 49
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VoiceQver provides spoken and brailled descriptions of items on
the computer screen and provides control of the computer
through the use of the keyboard.

To toggle VoiceOver, quickly press Touch ID three times while
holding the Command key.

Enable VoiceOver

Open VoiceOver Training... Open VoiceOver Utility...

Show Accessibility status in menu bar

Accessible Rich Internet Application (ARIA)

Case Study: Implementing Accessible Data Charts for Khan Academy by Sara Soueidan
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Captions and Alt-Text

# LEVEL KEYWORDS

SEMANTIC CONTENT

COMPUTATIONAL CONSIDERATIONS

cognitive

statistical and

comparative

contextual and
domain-specific

perceptual and

elemental and

encoded

causal inferences and explanations, cultural
and political relationships, current events

complex trends and patterns, “natural”
articulation, commonplace concepts
descriptive statistics, extrema, outliers,
correlations, point-wise comparisons

chart type, encoding channels, title, axis
ranges, labels, colors

reader-dependent: contextual knowledge and
domain-specific insights

reader-agnostic. rteference to the rendered
visualization and “common knowledge”

reader-independent: access to the visualization
specification and backing dataset

reader-independent: access to the visualization
specification or rasterized image

800+

' T
2000

Big Tech Stock Prices

2002

T
2004

date

2006

symbol

— AAPL
N AMZN
~ COO0G

IBM
— MSFT

: -
2008 2010

[1] This is a multi-line chart entitled “Big Tech Stock Prices” that plots price by date.

The corporations include AAPL (Apple), AMZN (Amazon), GOOG (Google), IBM
(IBM), and MSFT (Microsoft). The years are plotted on the horizontal x-axis from
2000 to 2010 with an increment of 2 years. The prices are plotted on the vertical
y-axis from 0 to 800 with an increment of 200. [2] GOOG has the greatest price
over time. MSFT has the lowest price over time. [3] Prices of particular Big Tech
corporations seem to fluctuate but nevertheless increase over time. Years 2008-2009
are exceptlons as we can see an exireme drop in pruces of all given corporatlons
41 [

ulminated with the bankruptcy of Lehman Brothers on September 15, 2008 and an
5)

[6] Then they have risen again and dropped again, more so than
previously.
[7] GOOG has the highest price over the years. MSFT has the lowest price over

the years. [8] GOOG quickly became the richest one of the Big Tech corporations.

EIIGOOG had experienced some kind of a crisis in 2009, because their prices drop

rapidly, but then rebounded.

[LZOZ S|/ 07 Uoissiugns Ul ‘ueleseuefies puiny R piespun ue|y]



Captions and Alt-Text

LEVEL KEYWORDS  SEMANTIC CONTENT

COMPUTATIONAL CONSIDERATIONS

contextual and causal inferences and explanations, cultural
domain-specific and political relationships, current events

perceptual and complex trends and patterns, “natural”

cognitive articulation, commonplace concepts

5 statistical and descriptive statistics, extrema, outliers,
comparative correlations, point-wise comparisons

1 elemental and chart type, encoding channels, title, axis
encoded ranges, labels, colors

reader-dependent: contextual knowledge and
domain-specific insights

reader-agnostic. rteference to the rendered
visualization and “common knowledge”

reader-independent: access to the visualization
specification and backing dataset

reader-independent: access to the visualization
specification or rasterized image

BLIND READERS

SIGHTED READERS

200
level 4 level 4
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level 3 35 150 level 3
A 125
level 2 42 107 . -100 level 2
| -75
level 1 46 101 5 level 1

92 86

43

200
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S E S E .-

150

125

92 - 100
75
42 87
- 50
1 2 3 4

(least useful) (most useful) (least useful) (most useful)
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O ® ([ chartability.fizz.studio

M ¥ L3 Chartability

skip to main content

AP AR ®
HEF=aVYA muP

What is Chartability? Get the Workbook Get Help Learn More Support Us Credits

What is Chartability?

Chartability is a methodology for ensuring that data visualizations, systems, and interfaces are accessible.

Chartability is organized into principles with testable criteria and focused on creating an outcome that is an
inclusive data experience for people with disabilities.

What is Accessibility? What is Data Visualization?

Accessibility (also sometimes abbreviated as Data Visualization (also sometimes

ally) is the practice of ensuring that as many abbreviated as dataviz or datavis) is

people as possible can use, understand, and presenting data in a structured, symbolic way.

have access to a technology, infrastructure, The structure and semantics go beyond the

tool, product, or service. visual, however, so we prefer to call these
data experiences.

With the massive rise in data-driven journalism, the ease and availability of charting and analytical solutions,

and data’s near-ubiquitous appearance in public life, more thorough and robust accessibility considerations
are overdue.

Chartability's Principles Why use Chartability?

Display a menu



https://chartability.fizz.studio

Alternate Modalities
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http://vis.csail.mit.edu/pubs/sociotechnical-vis-access.pdf
http://vis.csail.mit.edu/pubs/sociotechnical-vis-access.pdf
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. Complex knotted ropes used in South America as data
storage devices.

Played an important role in Inca administration.

N ‘-":\., A MY From the Gallery of Physical Visualization and Related Artifacts by

MV  Pierre Dragicevic and Yvonne Jansen.

58


http://dataphys.org/list/gallery/

Mational Library of Australia

hla.map-rm433838-v

Marshall Islands
Stick Charts (c.1862)

Physical visualization show
ocean swell patterns.

Built by native Micronesians
from the Marshall Islands to
facilitate canoe navigation.

From the Gallery of Physical Visualization and
Related Artifacts by Pierre Dragicevic and
Yvonne Jansen.

59


http://dataphys.org/list/gallery/

Polynesian
Genealogical
# .~ _ Instrument

Served as a memory aid for
reciting genealogies during
ceremonies.

Made of woven coconut fiber.

- Eachthread is a genealogical
line, each knot is a generation.

© Goes back to mythical origins of
Earth (materialized by oblong
ball on top made of wood).

From the Gallery of Physical Visualization and
Related Artifacts by Pierre Dragicevic and Yvonne
Jansen. 00



http://dataphys.org/list/gallery/

Yakama Time Ball

Women from the Yakama Native America tribe
used strings of hemp as personal diaries.

Each major event in their life was
represented by a knot, bead, or shell.
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Deconstructed Food Miles Smoothie
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Boon and Caro Sheridan
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Lynn Cherny and Alex Dorsk

Sea Change

>

DATA
CUISINE

The eftects of
climate change on
fish and shellfish
populations

Lobster


http://data-cuisine.net/data-dishes/sea-change

