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CHECKING IN



TASK ABSTRACTION



GOALS FOR TODAY

® | earn what task abstraction is

® Practice performing task abstraction



Analysis

- What data is shown?

DATA ABSTRACTION

Why is the user analyzing / viewing it?
TASK ABSTRACTION

How is the data presented?

VISUAL ENCODING




Task Abstraction

What:
The process of taking specific domain tasks and thinking
about them as abstract (modular!) pieces

| need to perform cellular analysis.

#

| need to compare measure A to B over time.




Task Abstraction

Why:
To translate domain specific terms into well-known and
transferable visualization tasks.

| need a visualization for performing cellular
' analysis!

@




Task Abstraction

Why:
To translate domain specific terms into well-known and
transferable visualization tasks.

% | need a visualization for performing cellular

analysis! l
@ | need to compare
gan mesreats )

over time.




Visualization Tools

Specific General



http://jmol.sourceforge.net/

TASK ABSTRACTION
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(®) Analyze

= Consume

) High-level 2 Consume - Discover = =T

= Produce
= Annotate 2 Record = Derive
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Fig. 3. Average accuracy for the low and high spatial ability groups for
each design. Overall, we found that high spatial users were much more
likely to correctly answer the question prompts.

Figure 4: The interface used in our experiment. Participants used
their mouse to pan and zoom the map. A tooltip displayed informa-
tion about the crimes on click.

Ottley et al. 2016,
Ottley et al. 2019 12



https://doi.org/10.1109/TVCG.2015.2467758
https://doi.org/10.1111/cgf.13670

@ Analyze

= Consume

High-level - Consume —> Present TR

= Produce

= Annotate 2 Record = Derive

e [ EEEE L

How big of a threat is my prostate cancer? How effective are different treatments for my prostate cancer?
Before thinking about the benefits of specific treatments, it's helpful to first think about how big The expected benefits from surgery and conservative management are listed below.
of threat your prostate cancer is to your future survival. The pie chart below shows the These results show your estimated chances of either surviving or dying from your prostate
following: cancer at 1, 5, and 10 years, depending on whether you choose either surgery (DARK

* Your chances of being alive (in GREEN) PURPLE BAR) or conservative treatment (LICHT PURPLE BAR) .

* Your chances of dying from your prostate cancer (in PURPLE) You can view these risks in terms of either survival or mortality.

* Your chances of dying from other causes (in ORANGE)

1 Year (70 years old) 5 years (74 years old) 10 Years (79 years old)
Surviving your Prostate Cancer Surviving your Prostate Cancer Surviving your Prostate Cancer
after 1 year (70 years old) after 5 year (74 years old) after 10 year (79 years old)
100% 96% 100% 100%

0
Mortality-Prostate 80%

Mortality-Other 66%

Mortality-Prostate

<

fortality-Other —

Alive
ality-Prostate 4

Alive

38%

. Alive \ Mortality-Other surgery conservative surgery conservative surgery conservative

Hakone et al. 2017 3



https://doi.org/10.1109/TVCG.2016.2598588

High-level = Consume = Enjoy

@ Analyze

= Consume

> Discover > Present > Enjoy
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Baby Name Voyager (interactive Way Back Machine) 14



https://web.archive.org/web/20211127091427/https:/www.babynamewizard.com/voyager#prefix=stephanie&sw=both&exact=false

High-level = Produce - Annotate
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https://help.tableau.com/current/pro/desktop/en-us/annotations_annotations_add.htm
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SR Chart <Tag DowdOvn  +Deesd D ~Mass Chnt

—

Group nodes by Im" ‘:J.' Edge type:
Size nodes by | 00 count

18

® Ch
]]j Papers
Expand Papar to [ =) [Pna-

ot yp Bar Gt

ANy %
S

Urigae waible Papers 4073 Papers nichaet: 8073 Paper groups: 19719
Duplcate vsiblo Papers: SS14  Papers ngraph. 4073 710 |

* Swe adges by |vdge count

3
Ce—yeyqibuey T
A T

0 %.lf: !
: 3 ;f~§?

@ Analyze

= Consume

> Discover

“ ol
J

= Produce

= Annotate

)qm

> Present

2 Record

> Enjoy

©

= Derive

Dunne et al. 2012 16



https://doi.org/10.1145/2207676.2208293

(® Analy
High-level = Produce > Derive o oo
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e o [t TR
exports
imports
trade
balance

trade balance = exports —imports

Original Data Derived Data
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(®) Analyze

= Consume

> Discover
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High-level = How is the vis being used to analyze?
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Mid-level - What type of search is required for the high-level action?

(®) Analyze @ Search
= Consume
> Discover > Present > Enjoy Target known Target unknown
~allh. il @ Location
4 ™ * «*, Lookup * @ Browse
1. known o °
= Produce
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Locate (:)' Explore
—— » unknown Q') < . ~°) p

=52 ° I

@ Qe



Mid-level/Search
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Mid-level/Search = Lookup
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Mid-level - What type of search is required for the high-level action?

(®) Analyze @ Search
= Consume
> Discover > Present > Enjoy Target known Target unknown
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Low-level/Query—>What is the query the vis. needs to support?

(® Analyze
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Loty Do © (® Query
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Low-level- Identify
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(2 Query

Low-level->Compare L
=

-

v 4

_/

multiple targets

= Summarize

How effective are different treatments for my prostate cancer?

The expected benefits from surgery and conservative management are listed below.

These results show your estimated chances of either surviving or dying from your prostate
cancer at 1, 5, and 10 years, depending on whether you choose either surgery (DARK
PURPLE BAR) or conservative treatment

You can view these risks in terms of either survival or mortality.

Surviving your Prostate Cancer Surviving your Prostate Cancer Surviving your Prostate Cancer
after 1 year (70 years old) after 5 year (74 years old) after 10 year (79 years old)
100% 96% 100% 100%

80%
66%

surgery conservative surgery conservative surgery conservative

Hakone et al. 2017 %2



https://doi.org/10.1109/TVCG.2016.2598588

all targets

- Low-level>Summarize L

(® Query

- |dentify

= Compare => Summarize

\

L

Figure 4: The interface used in our experiment. Participants used

their mouse to pan and zoom the map. A tooltip displayed informa-
tion about the crimes on click.

Ottley et al. 2016 29



https://doi.org/10.1109/TVCG.2015.2467758

TASK ABSTRACTION ¢ Actions

@ Analyze
2 Consume = Trends = Qutliers = Features
= Discover = Present - Enjoy ‘ ‘ . v "\,
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_l, A,
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Targets

@ All Data @ Network Data
> Trends 2 Outliers = Features > Topology
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TASK ABSTRACTION

Lots of other task
taxonomies, esp. low-
level...!

& Actions (@ Targets
@ Analyze @ All Data
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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 What 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 33



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

An example task analysis

. | need a visualization for performing cellular High-level -
A analysis! Derive

Medium-level/Search =
Lookup or Locate

{‘} | need to compare measure A to B over time. Low-level/Query -

- Compare

Target(s) - All data = trends; Attributes = similarity

34



IN-CLASS EXERCISE:
IMOCK INTERVIEW, TASK ANALYSIS



Task Analysis

Visualization for Public Transit

Development

INSTRUCTIONS: 20m

® Separate into groups of ~3.

® Ppretend you are transportation engineers, e.g., for
the MBTA, City of Boston.

® Discuss the user tasks and goals and abstract them
using the taxonomy from VAD (right, Fig. 3.2).

® Save your notes & group members for a later
exercisel!!l

(®) Analyze

> Consume

> Discover
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= Produce
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@ Search

Location
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Location
unknown
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> Enjoy
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= Derive

4
e

Mid-level

Target unknown

Browse

) Q e~ Explore

Low-level

= Summarize

36



ARRANGE [ABLES



Analysis

What data is shown?

DATA ABSTRACTION

Why is the user analyzing / viewing it?
TASK ABSTRACTION

How? How is the data presented?
VISUAL ENCODING

38



GOALS FOR TODAY

® | earn about many visual encoding options available

® Practice performing task abstraction

39



IN-CLASS EXERCISE:
ENCODINGS WORKSHEET



Encoding Match-up

Bubble Chart Are Chart SectGraph Waterfl Chart

Grouped Bar
Chart

41



Encoding Match-up
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Venn Diaam Heat Map  Star Plot Box & Whisker Plot Parallel
Coordinates

42



How?

Enbde | | | .- Manipulate Facet Reduce
{ @ Arrange t {® Change (® Juxtapose (® Filter
' > Express = Separate ‘ . @ Vit ‘ | ) E==== |, ===
gl = | " = T
l.- -
> Align | {3 Select (® Partition (® Aggregate
$ ! " : =====> EEEEE
‘ ‘@ .o, ELI PN ot SSe== 4 Sm===
. oo | o’ ——+—+—> [ || ]|
.(® Navigate (® Superimpose ® Embed
No W. o0 ’

from categorical and ordered

attributes

> Color B R —
2 Hue = Saturation = Luminance % Later th IS Semester. 3
FEEE NSNNE ZEE

2 Size, Angle, Curvature, ...

'l- /e 1)) D

2 Shape
+ O H A

= Motion
Direction, Rate, Frequency, ...

& e

el




Arrange Tables

(® Separate, Order, Align Regions

2> Separate > Order > Align
N
;.rl .uu"E
. mifll
2 1 Key 2> 2 Keys 2> 3 Keys 2> Many Keys
List Matrix Volume Recursive Subdivision
ENEEE ; 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

44



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 g;igt)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

l = y y

BAR CHART LINE GRAPH



o Arrange Tables — Two Keys
Ed eys

Matrix

i

Y

__j'

STACKED BAR CHART HEATMAP




A;f{ra nge Tables — Two Keys (Network)
Ed eys
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https://bost.ocks.org/mike/miserables/

2> 2 Keys

Matrix

Arrange Tables — Two Keys

Shrek
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http://leebyron.com/streamgraph/

Arrange Tables — Two Keys
> 2 Keys A Visual History of Which Countries

Matrix Have Dominated the Summer Olympics

By GREGOR AISCH and LARRY BUCHANAN UPDATED August 22, 2016
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http://www.nytimes.com/interactive/2016/08/08/sports/olympics/history-olympic-dominance-charts.html

2 lﬁrrange Tables — Fweo Three Keys
2> 2 Keys

Matrix

STREAMGRAPH

Bostock, 2018



https://bl.ocks.org/mbostock/4060954
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Arrange Tables — Axes
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Arrange Tables — Axes

(@ Axis Orientation
2> Rectilinear 2> Parallel 2> Radial
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, DIAGRAM er rne CAUSES of WREZ>/TY

APRIL 1855 ro MARCH 1856.

I
IN THE ARMY 7 {PRIL 1854 ro MARCH 1855.

BULGARIA

The Areas of the blue; red, & black wedges are tack measured. from

the cenlre as the common vertea.

Thhe blue wedges: measured from the cenire of the cirele represent area
for area the deailis from- FPreveniible oy Mitigable Zymotice diseases; the
red wedges measured om the cenire the deatls from wournds, &the
black wedges measured. from the cenire the deatths from all other causes.

T?he black line across the ved triangle in Nov. 1854 marks the boundary
of the deaths Trom all other cawses during the monity

I Oclober 1854, & April 1855, the black area coirvides with the red,
wJanuary & Febricary 7858 the blie cotncdes wiith the black:.

ik 3 % _4%,;

y R SOT,

The entire areas may be compared by following the blue. #he ved & the VNNy,
black lines enclosing them .

FLORENCE NIGHTINGALE (C. 1858)
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Arrange Tables — Many Keys (Tree)
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How to handle multiple keys...?
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Divergent

I US gross public debt as % of GDP

Percentage-point change over post-war presidential terms starting January™

10 = 0

Harry Truman {1945-49)
Bill Lllintnn (1993-97)
Gerald F::-ru:ll (Aug 1974-1977)
EEF!].Fbﬁfﬂﬂ average
George Bulsh Jnr (2001-05)
Ronald Fl.eagan (1985-89)
Ronald I;Ieagan (1951-85)
George El.]ﬂh Snr (1989-93)

I
George Bush Jnr (2005-09)

I
Barack Obama [2009-0ct 2012)

- 10
I
Harry Truman (1949-53)

I
Dwight Eisenhower (1953.57)

| Bill Clinton (1997-2001)

|
Lyndeon Johnson {1965-69)

|
John Kennedy (1961-Nov 1963)
Dwight Eisenhower (1957-61)

I
Richard Nixon {1969-73)

Democratic nm}nge
|

Jimmy Carter (1977-1981)
I

Lyndon Johnson {Nov 1963-1965)
I

Richard Nixon {197 3-Aug 1974)

Sources: Bureau of Economic Analysis; Thomson Reuters; White House; The Economist

Debt as % of GOP, end of term
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The Economist, 2012

68


https://www.economist.com/graphic-detail/2012/11/01/vote-truman

Time Series

t Year

(Quantitative data over time)
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Time Series
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(Quantitative data over time)

Cody Dunne, Nightscout Foundation, 2020 70
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Time Series Distributions

M Median
W 25%/75% percentile

(Quantitative data over time)

Cody Dunne, Nightscout Foundation, 2020 71
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Distributions & Correlations

Distribution Curve Fhsiﬂgrun Box-And-Whisker Plot
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Distributions & Correlations
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Lower Quarltile Upper Quartile

(Q2) (Q2) Ouliers

. 1
Ouliers (a1) | | |
Minimum-—-——ey e Maximum -ﬂ.’i'.h-

1.5 IQR QR 1.5 IQR
' Upper Limit
Lower Limit
- -
Data Range

Box AND WHISKER PLOT

WhatlsSixSigma >



https://www.whatissixsigma.net/box-plot-diagram-to-identify-outliers/

Distributions & Correlations
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Distributions & Correlations
Violin Plot + Box Plot v3
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Show: Box Plot  Notched Box Plot | Violin Plot Unbound  Violin Plot Clamp to Data | Bean Plot| Beeswarm Plot  Scatter Plot | Trend Lines

Interactive, : Sielen, 2018


https://blocks.roadtolarissa.com/asielen/92929960988a8935d907e39e60ea8417

Raw Data Box-plot of the Data Violin-plot of the Data
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) Matejka &Fitzmaurice, 2017
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For Next Time

neu-ds-4200-f23.github.io/schedule/

Look at the upcoming assignments and deadlines

® Textbook, Readings, & Reading Quizzes—Variable days

® In-Class Activities—If due, they are due 11:59pm the
same day as class Week 3: Tableau, Data, Tasks, Tables, and Gestalt
Tue, Sep 19 Fri, Sep 22
Everyday Required Supplies: S

® 5+ colors of pen or marker
®  White paper

1 tableau VAD Chapter 7—Arrange Tables

Required Readings: ?  Gestalt Principles (Part 1) by Bang Wong (2010)

° L
aptop and charger | | |
p p g VAD Chapter 2—What: Data Abstraction ) Gestalt Principles (Part 2) by Bang Wong (2010)
2 VAD Chapter 3—Why: Task Abstraction
Use Slack for general questions, email codydunne-and- A2—Encodings & xenographics due at 11:39m
taS @ ccs.neu. ed u fo r q u eSt|OnS SpeCIfIC tO yo u. Week 4: Color, Pop-out, lllusions, Interaction, and Animation
Tue, Sep 26 Fri, Sep 29
Color, Pop-out, illusions Interaction and Animation
Required Readings: Required Readings:
1 VAD Chapter 10—Map Color and Other Channels 1 VAD Chapter 11—Manipulate View

?  VAD Chapter 12—Facet into Multiple Views



https://neu-ds-4200-f23.github.io/schedule/
mailto:codydunne-and-tas@ccs.neu.edu
mailto:codydunne-and-tas@ccs.neu.edu
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