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Map by Herb Roe via Wikipedia https://en.wikipedia.org/wiki/Monongahela_culture

Land of Monongahela, Adena
and Hopewell Nations;

Seneca, Lenape
and Shawnee lands;

Osage, Delaware
and Iroquois lands.

Now known
as Pittsburgh, PA, USA.
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CMU Software Engineering Institute
DoD Federally Funded Research and Development Center

Established in 1984

Charged to improve the state
of the practice of software
engineering, cybersecurity
and Al Engineering

Collaborate with CMU professors
and students and broadly across
academia, government, and industry

Primary offices in Pittsburgh and DC
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Human-Centered Al: Design to work with, and for, people

Effective implementations

National

Minimize unintended consequences Al Engineering Initiative
Human-
Centered Al

Carnegie Mellon University
Software Engineering Institute

Understand complexity of context

2. Design for
human-machine teaming

3. Engagein critical oversight

(2 ™ &

Human-Centered Al, White Paper. June 20248 CMU’s Software Engineering Institute.
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https://resources.sei.cmu.edu/library/asset-view.cfm?assetid=735362

ARTIFICIAL INTELLIGENCE PORTFOLIO

Responsible Al
Guidelines

Operationalizing DoD's Ethical Principles for Al

Download DIU's Responsible Al Guidelines
report and learn how to implement ethical Responsible Al Guidelines
Al principles.
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Causes of mortality in the Army - Florence Nightingale
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Data Portraits - W.E.B. Du Bois (~1900)

PEIPIRTEN OF FREEMEN AND SLAES AMONG AMERCAN NECRIES
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Losses of French Army in 1812 Russia Campaign
- Charles Joseph Minard (1869)
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COMPUTERS

COMO000000 COMPUTERS / General

COMO004000 COMPUTERS / Artificial Intelligence / General

COMO016000 COMPUTERS / Artificial Intelligence / Computer Vision &
Pattern Recognition

COMO025000 COMPUTERS / Artificial Intelligence / Expert Systems

COMO042000 COMPUTERS / Artificial Intelligence / Natural Language
Processing

COM093000 COMPUTERS / Blockchain
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Information Architecture

HOW
TO

Respansible Detign

MAKE for Digital Placas

Information SENSE
INcenicenttts] | OF ANY

Jor the World Wide Web M E S S

O'REILLY" Iter Moreille & bowls Resofeled by Abby Covert

1996 1998 2014 2018
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Understand Information - Deeply

Particularly larger data sets

« Provenance and creator’s motivation
» Collection process?

 What data included? Why?

 What not included? Why?

« Recommended uses, etc.?

1. T. Gebru, J. Morgenstern, B. Vecchione, J. W. Vaughan, H. Wallach, H. Daumé Ill, and K. Crawford. Datasheets for Datasets. The latest version of this

paper can be found online at https://arxiv.org/abs/1803.09010
2. M. Mitchell et al., “Model Cards for Model Reporting,” Proc. Conf. Fairness Account. Transpar., pp. 220-229, Jan. 2019, doi: 10.1145/3287560.3287596
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https://arxiv.org/abs/1803.09010

|dentify the Mess

Identify edges and depths - complexity of information and people

« Who are users? Stakeholders?
* Information - too much, not enough?

Architect the information to serve different needs

e users
+ stakeholders

Carnegie Mellon University How to Make Sense of Any Mess by Abby Covert
Software Engineering Institute http://www.howtomakesenseofanymess.com/
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Complexity

Desired outcome
Human needs and context
Environmental context

Information
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Pace-layer model by Jorge Arango

HCI affects
fastest moving

_______ T pieces directly
... STRUCTURE

FORM

T GOVERNANCE

/—\ Awareness and

JERCTEREEED STRATEGY potentially

influence on
’ A PURPOSE the rest

Carnegie Mellon University
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Architecture before Design

What is your goal
— what are you making? i :
y g: This This [—{ That
Moving from why to what?
Choose a direction
This is part of that. This leads to that.
How are we shifting power?*
Time, scope, and scale ==
This That
I— This
This is a type of that. This relates to that.
*”Don’t askif artificial intelligence is good or fair, ask how it shifts power.” Pratyusha Kalluri. Abby Covert
https://www.nature.com/articles/d41586-020-02003-2 -
Carnegie Mellon University Sensemakin [DISTRIBUTION STATEMENT A] This materidl has been approved for
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Diagram for Clarity - Design with, not for.

Common Styles for Diagrammatic Relationships
That designer This
Dress Table
Non-Directional Lines for Associations
with One-way lines for Sequences
i Two-way lines for Reciprocation
Chaire Brackets for Hierarchy
Quadrants for Comparison
Abby Covert
Carnegie Mellon University Sensemaking [DISTRIBUTION STATEMENT A This material has been approved for
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Control Vocabulary - Language matters

What words are in vocabulary, and which are not?
Ontologies — specific meaning in specific context
History of word usage?

) Zoie N Iniversity [DISTRIBUTION STATEMENT A] This material has been approved for
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Bias in Information (data)

Unintended and purposeful bias
Misuse and abuse of the system

Understand inherent bias and amount of variance:

* Motivation

« Composition

» Collection process

« Recommended uses, etc.

Goal: Transparency and accountability.

Carnegie Mellon University Sensemaking
- . S e © 2021 Camegie Mellon University
Software Engineering Institute
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Joy Buolamwini, Algorithmic Justice League

“Data is a function of our history...

The past dwells within our algorithms...
Showing us the inequalities that have
always been there.”

Coded Gaze

THE
Photo:JoyBuolamwinion The Open Mind: Algorithmic Justice. 0 p E N 9 M l N
Jan 12,2019. https://www.youtube.com/watch?v=hwHnXdoSSFY -
Carnegie Mellon University Sensemaking
© 2021 Camegie Mellon University 24

Software Engineering Institute



A .

What Is a tomato?
Fruit? . -

-
Vegetable? ‘ -
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Arrange information

Taxonomy

Combine taxonomies to create unique forms
Hierarchical or heterarchical
Can be sequential

Most things need a mix of taxonomic approaches

COMPUTERS

COMO000000 COMPUTERS / General

COMO004000 COMPUTERS / Artificial
Intelligence / General

COMO016000 COMPUTERS / Artificial
Intelligence / Computer Vision &
Pattern Recognition

COMO025000 COMPUTERS / Artificial
Intelligence / BExpert Systems

COMO042000 COMPUTERS / Artificial
Intelligence / Natural Language
Processing

COMO093000 COMPUTERS / Blockchain

BISG

BOOK INDUSTRY STUDY GROUP
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Sorting

Sorting is easier than deciding how to
sort. CLOTHING ACCESSORIES

Classification can be exact

or ambiguous SNEAKERS JACKET

Ambiguity costs clarity;
exactitude costs flexibility.

SANDALS

Ambiguity hides in simplicity.

Result is not always aligned with
organization’s hierarchy or internal
information structure

arnegie Mellon University [DISTRIBUTION STATEMENT A] This material has been approved for
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Card Sorting - Design with, not for.

Carnegie Mellon University Gaffney, Gerry. (2000) What s Card Sorting? Usability Techniques Series, Information & Design. [DISTRIBUTION STATEMENT A] This material has been approved for
. . N . . . . . . public release and unlimited distribution. Please see Copyright natice for 28
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Card Sorting Overview

Technique to explore how primary users group items.

Many variations — basics:

« Names of items printed on individual cards (digital or physical cards)

» Participants asked to group items in the way that makes sense to them

« Naming resulting groups
« Open card sort - participants name them
« Closed card sort — participants sort into pre-existing groups

« Participants can be given blanks to make own categories

Carnegie Mellon University i ili : https //www.usability ggzzlhgm- [DISTRIBUTION STATEMENT A] This material has been approved for
. - L - More details on Usabi ||ty.gOV. public release and unlimited distribution. Please see Copyright natice for 29
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Card Sorting Participants

Representative of users of site
More participants = more data to analyze
~30 minutes to sort 50 items (no more than 100)

Confirm correct audience
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Analysis

Corrl Catagory 1 c-.m) Cwmgory 3

W {Category t Category 2 Ca'-w'v’ fﬁ!ﬂ"

Patterns across participants oy
Qualitative information (comments)
Quantitative information: S .
« Cards together most often m

(agreement) s
« Cards appeared in specific categories W:':'"Q; : .,., i ,., w\ .
Considerations for items without ‘.‘:::".......,.,.m__ |
Final category names (harmonize E— |
across participants)
Carnegie Mellon University sl s Wi MY
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Lenses for Information Architecture

How to... INFORMATION —=55ee o & N 3 £ 4

| levets= — = A Lens ADay #9®93606&
* CIaSSIfy : ' _ :_... = - Jmlnformatlon Architecture (g‘ (9 ' I@ '94 E ‘53 é' 9
« Flex LT = e . 10ODORO® D

PHOCROGTD

« Engage == ==
. ﬂ‘f—"(v)»"fﬂ oL
el ) (@) . A3
° GUlde ..-:. __l === ?} ;Ie?qn p(c_)fc'ssiona!s @ ‘ ‘ ‘ 9 v Q L"
= = — ;I Ipqet:s’;;:;es on information architecture m . ﬁ v_\i“ Hosted by Dan Brown @

e Include = =

« Explain I

* Present
« Manage
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lteration - Expect Dynamic Change

« Time cycles

* Length varies How IAs can shape
the future of

. o
« Very short and hectic ' human/el
* Longer and iterative : collaboration
« Affects interactions

Carmegie Vielon Universaty Design for Context

Clear communication, negaotiation,
and coordination required
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Sensemaking
IS Meaning Making
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Create Generative Environments

» Help people make decisions @ Karen VanHouten
—further our best interests
as individuals, organizations move thoughtfully and heal things
and as societies. 11:44 AM - Nov 22, 2021 - Twitter for Android

* Respect and value people’s attention 40 Retweets 4 Quote Tweets 116 Likes

» Create more value than is captured
» Create resilient environments

* Don’t compromise the viability of
society as a whole

Via intentional design, architecture, and stewardship

8 oie o Iniversity i i i ivi i i [DISTRIBUTION STATEMENT A] This materia has been approved for
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Complex, deep work

Framing information gives it meaning.
Changes the context.
Words are powerful, wield them carefully.

tent=creditCo pyTeXxt,@h LUnsplash e
bntent=creditCopylext
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Carol J. Smith

Twitter: @carologic
LinkedIn: https://www.linkedin.com/in/caroljsmith/

CMU’s Software Engineering Institute,
Emerging Technology Center

Twitter: @sei_etc
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When you have privilege

A Fhi kT AN

Take Bring othersin Lengthen Enlarge
responsibility the table the tent
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