Design Activity Framework
for Visualization Design

Sean McKenna, Dominika Mazur, James Agutter, Miriah Meyer
University of Utah



visualization
design




What We Did Who We Are

visualization experts

Network Graph Window Help Workbenches | User
I Dashboard 24 O Alerts
200 E JL _ O Vulnerabilities
Alerts Sort by Prioity v ey @ Previous Attacks
Host Name Time Stamp Future Attacks
H IP Address // Port // Attack Type Aug 26 i . . i Aug 27 _
H : e < 6:00pm 2 7:00 pm 8:00 pm 9:00 pm Pressent 11:00 pm Aug 27 1:00 am £ 500 am Hour
Host Name Time Stamp - = . Attack Graph -l
HIP Address // Port // Attack Type Topology Overview -y Attack Graph - 9 to 11 pm - s
Di is sit amet ante metus.
( eu Attack Layers
\
Host Name Time Stamp t—h Previous Attacks (01 )
H IP Address // Port // Attack Type Router Name .
) IP Address Future Attacks (1)
. Vulnerabilities
Host Name Time Stamp
IP Address // Port // Attack Type \ | \ | \ Allerts
Discription - Mauris sit amet ante metus. =g = Iz
Cras eu vestibulum mi. Router Name Router Router Name )
IP Address IP Address IP Address View Options
Host Name Time Stamp |
H IP Address // Port // Attack Type — @D SystemName ()
Discription - Mz — == System Detalils ‘:]
Name Name Name -
Host Name Time Stamp Ly plcation ation( IP Address ()
HIP Address // Port // Attack Type o _ systemtcons (@)
v v Icon Scale
Name Name
Host Name Time Stamp ication 1 ion 1 Zoom To Fit
MIP Address // Port // Attack Type Application 2 Application 2
D 1 f—— Application 3 Application 3 Zoom To Fill
o IP Address Application 4
IP Address
Host Name Time Stamp D Name Name l
MIP Address // Port // Attack Type - : Name  pfbiecton)  Appications Arpleston Applngioria L1
Discription - M met ante metus. £ Application(s)  application 3 ) . Name
IP Address Application 4 Application(s)
IP Address D. IP Address
Host Name Time Stamp / D =
MIP Address // Port // Attack Type D ame
i p— A — Name
ame i [HELS Topology - Zoomed Location 1 Application(s) Name
IP Address Application(s)
Host Name Time Stamp i 2o
IP Address // Port // Attack Type ’
- *i
=] ==
= &
Host Name Time Stamp E“R;‘E = Efﬁ
1B Addrace /{ Pod [/ Attack Tuna Server Name  Server Name  Server Name
Vulnerabilities s, e e
User Activity G2
Messages
b 4

cybersecurity redesign project

dominika



visualization & creative
re-design




Challenges

. connect actions we take and decisions we make

process models decision models
domain characterization —
data/task abstraction design ‘ D
encoding/interaction technique design ‘ —\
algorithm design ‘
| feam >winow > cast _pdiscover > design _pimplement deploy _o> telest > wite_ >




Challenges

. support a more flexible design process

engineering process creative process
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Task
Analysus (Prototype)
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Tory & Moller, “Human factors in visualization research” 2004 Kumar, 101 Design Methods, 2012




- wheream1?

- what 1s my goal? actionability

+
flexibility

- how do I get there?



Design Activity Framework

design activity

am 1t

motivation

my 802

outcomes

methods

specific purpose behind the methods and actions that
are performed within that activity

specific, unique results of an activity, characterized by
which level or levels of the nested model they address

actions or techniques that a designer employs to either
generate or evaluate outcomes
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Design Activity Framework

four activities

Understand

Make

ideate

design activity

motivation

outcomes

methods




- where am1I?

- what 1s my goal?

- how do I get there?
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Design Activity Framework

motivation:




- where am I?

- what is my goal?

- how do I get there?
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Design Activity Framework

motivation:
outcome:




Design Activity Framework

domain characterization

data / task abstraction

encoding / interaction technique

algorithm design

Understand Ideate

Make deploy



- where am I?

- what 1s my goal?

- how do I get there?
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Design Activity Framework

design activity

divergent: create convergent: filter
e.g. brainstorming  e.g. feedback, user studies

motivation

generative evaluative

outcomes
methods —g

Understand Ideate
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method

A /B testing

activity map

AEIOU framework

affinity diagramming
algorithmic performance
analogical reasoning

appearance modeling
artifact analysis

automated logging

behavioral prototype

definition

“compare two versions of the same de
against a predetermined goal” [18]
“structuring activities of stakeholders a:
a list of activities gathered during rese
relationships” [14]

“organizational framework reminding t]
formation under a guiding taxonomy of
Users” [18]

“process used to externalize and meaning
keeping design teams grounded in data
“quantitatively study the performance
examples include measurements of rend
“cognitive strategy in which previous kn
requirements of a novel situation” [8]
“refined model of a new idea that emph
“systematic examination of the materia
tributes to an understanding of their pk
“captures the users’ patterns of activity
error message, menu-item selection, dialc
or web-page access. ... can also capture
“simulating situations of user activity
cepts. ... through observation and conv
on the concepts” [14]



Methods: Paper Prototyping
m d

Ty

_u

“create a paper-based
simulation of an interface to test
Interaction with a user”

Maguire, “Methods to support human-centred design” 2001

Lloyd & J. Dykes, “Human-centered approaches in geovisualization design” 2011
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Methods: Love/Breakup Letters

Cw i om [ d

“personal letter written to a
product... [to reveal] profound
insights about what people value
and expect”

Martin & Hanington, Universal Methods of Design: 100 Ways to Research, 2012

Deartst Netflix m
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http://editorial.designtaxi.com/news-designerbreakup280114/1.jpg

- wheream1?

- what 1s my goal? actionability

+
flexibility

- how do I get there?
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Capturing Design Flow

. flexible; support messiness

. two basic movement principles
1. forward movementis ordered U ] m d
2. activities can be nested or conducted in parallel

u i m i m

Understand Ideate

Make deploy
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plan literature identify key analysts wireframes interface A/B testing +
review opportunities interview mockups questionnaire

artifact open concept eveloper time series developer
analysis coding sketches interview ideation prototype

Understand




Process Timelines

. colleague's design study

Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov

tool 1st data { 2nd prototype i 3rd data F
analysis prototype + lit review prototype |
! $
interviews participatory | | iterative consolidation |
design interviews
1st release 2nd release 3rd release
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Process Timelines

.+ communicates a messy, creative process

A
. supports flexibility

+ nested

+ parallel

Understand

24



motivation

Understand Ideate

finding the needs of the user generate good ideas to support needs
sets of design requirements sets of ideas

Make deploy

concretize ideas, make them tangible § bring a prototype into effective action
sets of prototypes visualization system

outcomes actionability

+

methods
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Take-Aways

- design activity framework can influence how you:

- design

+ connect
. explore

«  communicate

- embrace the messiness!

Make deploy
26
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