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Laddered Processes Towards Building
Library Al Awareness & Competencies

Awareness, Building Skills, Knowledge, Mastery

MASTERY

SKILL

CONTROL
ACCEPTANCE

AWARENESS

Multi-Year Process 2014-2022



Texas State University Libraries

Large Academic Library system,
ARL Library
Main campus Library and other
offsite libraries (Health
Professions, Austin/Roundrock)

A\

Texas State University,
Undergraduate, Graduate
and Doctoral Institution
40,000 Students

Texas State Libraries,
Academic Research Library
ARL Library



Steps and Scaffolding Towards Building
Library Al Infrastructures
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Last Ten Years Has Shown
Incredible Progress of Al

Al (Machine Learning (Deep Learning)) =
Better Algorithms + Greater Computing Power + Large Data Sets

e Natural Language Processing
(Speech to Text, Translation)

* Fraud Detection
& Cybersecurity

e Coversational Chatbots
& Robotic Agents

e Strategic Reasoning (AlphaGo)

* Computer Vision
(Facial + Object Recognition
Cancer Cell Detection) )



Al Has Many Paradigms and Origins

Algorithms, Suitable Problem and Solution Methods,
Dr. Pedro Domingos, University of Washington

Deep Learning Neuroscience Back Propagation = Complex Tasks, Back propagation

Machine Learning  (Neural Nets) Neural Nets Hidden Patterns

Symbolic Al Logic, Philosophy Inverse Deduction Knowledge Inverse Deduction

Composition

Bayesian Inference Statistics, Probabilistic Uncertainty Probabilistic
Probability Theory Inference Inference

Evolutionary Evolutionary Genetic Algorithms  Structure Discovery Genetic

Computation Biology Programming
(Complexity Theory

Reasoning by Psychology Kernel Machines Similarity Kernel Machines

Analogy (Support Vector

Machines)



Recommendation #1: Begin with an
Academic Data Research Repository

http://data.tdl.org



http://data.tdl.org/

Clear Trajectory
in Libraries from
Data Collection

To Data Science ->

Data Repositories ->

Data Analytics ->
Data Visualization >

Al




What is an Online Data Research Repository?

A Platform to
Manage a Permalinking
Researcher’s and Strategy for Data
Institutions Citation
Data/Metadata

Way to Manage
Large Grant
Compliance

Data Archiving
and Sharing
Strategy




Texas Digital Library Consortium of 22 universities across Texas
leveraging technological cooperation among academic libraries



Data Repositories Allow Building Skills For Al

Data Organization, Data Cleaning, Structured Data Citation, Sensitive Data and Metadata Schemas

D

OpenRefineis a
powerful tool for
working with data:
(cleaning it)



he Research Data Repository Lifecycle

Setting Better Foundations & Organization for Al Infrastructures

Data Repository
provides

Basic Al, Machine
Learning, Open Science
and Research Needs.



Recommendation #2: Digital Scholarship Ecosystems,

Foundations for Al
Six Open Source Software Components

TWO PRIMARY

COMPONENTS
(Content)

e RESEARCH DATA REPOSITORY
* DIGITAL COLLECTIONS REPOSITORY

FOUR TERTIARY

COMPONENTS

(Communication)

e Electronic Thesis and Dissertation Management System
e |dentity Management System

® Open Academic Journal Software

e User Interface/Content Management Software




Dermatologist-level Classification of Skin Cancer with Deep Neural Networks,

Nature 2017,Andre Esteva, Brett Kupress, Sebastian Thrun et al.
Al Models, Deep Learning, Convolutional Neural Nets, Labeled Medical Data from Image Data Archives

Video

Stanford
Overview

Open Science, Data Research Repositories, Discovery and Al


https://www.youtube.com/watch?v=IvmLEq9piJ4
https://cs.stanford.edu/people/esteva/nature/

Dataverse
Data Research
Repository

Dermatology Image Dataset,
Dr. Philip Tschandl|, Viennesse
Dermatologist

 Great Example of Open
Science
 https://dataverse.harvard.edu

/dataset.xhtml?persistentld=d
0i:10.7910/DVN/DBWS86T



https://dataverse.harvard.edu/dataset.xhtml?persistentId=doi:10.7910/DVN/DBW86T

Metadata and Image
Data for Download
From Data Repository



BRAC University
Dhaka, Bangladesh
Institutional Repository

Digital Collections
Repository

Dspace
http://dspace.bracu.ac.bd/



e

e

The Progress of
Knowledge

2017 Stanford
Nature Deep Learning
Cancer ID Article

2018 Harvard Dataverse
Datarepository Upload
Open Source Viennesse
Dermatalogical Image
Library

November 2021
Dspace Repository
Undergraduate Thesis
BRAC University, Dhaka
Bangladesh, Dept. of
Computer Science and
Engineering
Downloaded July 2022



Digital Scholarship Ecosystem Centered on Research Data
Repository and Collections Repository

TWO PRIMARY FOUR TERTIARY
e RESEARCH DATA e Electronic Thesis and
Di tation M t
REPOSITORY S;i::n aaaaaaa gemen
¢ DIGITAL ¢ |dentity Management System
COLLECTIONS . ?O;thta;’allxrceademi ccccccc |

REPOSITORY ¢ User Interface/Content

Many Useful Data Science Skills
for Al Will Be Useful Here
Metadata Schemas

Data Organization

Data Cleaning

Data Classification

Creating Dataset Benchmarks
Standardization of Data



Part II: Human Resource Infrastructures
(Working Teams)

Future Hires

Machine Learning/Deep Learning/Al Specialist/ Data
Scientist and/or Al Librarian (working with the data)

Data Visualization and Analytics Specialist
(Tableau, Bayesia, Power BI)

Committee for Data Repository Workflows & Policies

Onsite Staff Skills

Metadata Specialist/Cataloger

Data Repository Faculty/Student Liaison
Subject Liaisons (Outreach)

Current Staff
Digital Collections Librarian

(Texas State Data Repository Librarian
Dataverse/Publications Repository: D-Space)



DATAVISUALIZATION &
ANALYTICS SPECIALIST

Texas State University Libraries is seeking Data Visualization &
Analytics Specialist to provide library-wide support for data
visualization and data analytics projects to support data-driven
decision making and finding insights. This position requires a
higher level of technology expertise and specialized knowledge to
gather, manage, and analyze data and report complex data in easy-
to-understand information visualizations.

RESPONSIBILITIES: Develop and maintain a data visualization
and analytics strategy. Develop strategies to clean and normalize
data for use in further analysis. Utilize data visualization strategies
to report and present analytics and answer questions related to data
analytics and data visualization. Pursue professional development
activities to improve knowledge, skills, and abilities and perform
special projects and other duties as needed.

QUALIFICATIONS:

* Required: Ability to read, analyze, and understand data in a
variety of formats; strong written, oral, and interpersonal skills,
including ability to work effectively in a team; knowledge of data
visualization applications such as PowerBI, Tableau or others;
analytical skills; proficiency with Microsoft Excel; ability to utilize
analytics/visualization tools in new, creative, and effective ways.

» Preferred: Degree in information science, applied statistics,
business analytics, computer science or another quantitative or data
visualization field; experience with SQL or other query language;
experience with R, Python, statistical analysis languages, predictive
analytics, and/or Al software.



Further Learning Paths: Data to Carpentries

Foundational Coding and Data Science Skills for researchers Worldwide

Software Carpentry Data Carpentry
Audience: researchers who Research- Audienge: regearghgr§ who are
need to program more focused dealing with significant data
effectively computational . .

skills Domain specific (ecology,
Domain independent genomics, GIS, others...)
Novice-level training .

Modular curriculum; three Full, two day curriculum
distinct sections, one Two day workshops* centered around a single
optional dataset

Volunteer instructors
applying Carpentries
teaching practices

Modular Address gaps in Domain
curriculum computational targeted
skills

Library Carpentry

Audience: people in library and information related

roles
H H Domain focus: collections & information support (e.g.:
LI b raries Ca n museums & archives), LIS
H OSt Ca rpe ntry Modular curriculum centered around
core objectives and
WO r kS h (0] pS lessons *flexible scheduling

https://carpentries.org/



Conferences and Learning
Library IT and Digital Services May Be Getting Interested in Al

Fantastic Futures
2nd International Conference on Al

for Libraries, Archives and Museums
Stanford Libaries (2019)

Artificial Intelligence

for Data Discovery
& ReUse & Open Science
Symposium (2020), Carnegie Mellon

Texas Conference on Digital
Libraries,

Patrice Andre Prud’homme (TCDL)
Oklahoma State,

Computers in Libraries, Yale Art
History,Pixplot (Image Categorization, CNI, C



R&D & Learning, Area 1: Digital and Web Services

Deep Learning Models and Convolutional Neural Nets

e University Archives

San Marcos Public
Newspaper Image Negatives
90 years of digitization 800, 000 images

* Processing Power
(Compute)

e Python

* VVideo Cards
(NVIDIA GPU’s)

e Pretrained Models
* ResNet, YOLO, COCO

(200k labeled images, 80 categories)



Area Il: Metadata, Wikidata,

Semantic Web, Al

 Metadata Services Cataloger
e Crosswalking between Systems

e Successful Linked Data Project
Wikidata Semantic Web Project: Faculty, Oral
History Collections, Wittliff Archives, OJS
Journals
(Data that is Machine Readable, ie. Google etc)
Moving from MARC Silos to Online (Wikidata)

e Learning Many Data Science Skills, Data
Models, Data Batch & Cleaning Tools:
OpenRefine, Quickstatements,

Python (7 staff)



Workshops and Training IDEA Institute on Artificial Intelligence
(Recommendation Letter, July, 2022)

 Week Long Fellows
P rog ra m at U n ive rS ity Of m Al challenges and opportunities, Ethical considerations and guidelines

. m UX-Human/Al Interaction Lifecycle
Texa S AU Stl n (20 Fe | IOWS) m Existing library, archive, and museum projects
m Al project planning
] . O Project Design
¢ O n bO a rd I n g, I n St It Ute, O Data collection, classification, and transformation
O Roles and implementation

Li b ra ry Ce nte rEd A I ) Fi n a I m Python Basics, Python for Machine Learning

m APIs and bibliometrics

P rOJ eCt m Al in search and discovery

m Machine learning and coding
m Harvesting, evaluating, and training data sets for use in Al

o N etWO rki ng Wit h n gonversa?ona: 2: —Thelc?re't[?cal foundations
m Conversational Al — applications
N atio n a | Li b ra ry AI m Linked open data Machine learning for text with topic modeling and clustering
Experts and Other

Fellows



Steps Towards Al: Learning Python, Spring 2022

Hi Ray,

| wanted to let you know that we’ve

started a Teams Group for myself,

Carol, Alex and Amanda named

“Python learners” so we could share

tips and help each other on our

various learning paths in an Mary,

encouraging, safe space. @ ---Mary Metadata
Al Extraction

Courses: Getting up to Speed with Python, Python and Machine Learning
Why Python for AI? — Artificial Intelligence with Python

Carol, Library Management
System (LMS) Usage Data Insights

Alexandria
Collections Analytics, Data
Visualization

Amanda,
Collections
Budget,
Insight and
Analytics

Todd/Jason
Image
Recognition
Neural Nets
Part II?



Area Ill: Ocelot Chatbot Administrator

Transformation of Research and
Information Outreach Services
(Reference & Subiject Librarians)

University IT Adopts New Ocelot
Chatbot Infrastructure

Digital and Collection Services
receives New Libraries
Chatbot Administrator

Future Natural Language
Processing R&D
(GPT3-4, DeepMind Gopher)




Libraries are Complex Adaptive Non-Linear Dynamic Systems
Emergence, Chaos Theory Complexity, Genetic Algorithms



TEXAS STATE Al WORKING GROUP

(AIWG)

Purpose: An Al Working Group, information sharing,
direction, responsibility and accountability for:
1) Artificial Intelligence Projects, Policy
Ethics related discussions

Membership: Metadata, Acquisitions, Digital Services,
Special Collections, New Technologies, and Research
Services. (9-10 Staff).

1l



Next Steps: A Graduate
Student or Two

e Any University Engineering School or Computer Science
Department Will Have Graduate Students and Courses Like
This:

« E5331-
(2019-2021) [Listed Fall - 2022]

« EE4331 -
(2020-2021) [Listed Fall - 2022]

Form a Relationship with the Electrical Engineering Professor
and Hire His Graduate Student to Help with your team as part
of their final project, graduate theses or part time Research
Assistant to provide computational assistance and resources.
These can be Masters Candidates or good advanced
undergraduate students.



https://damian.wp.txstate.edu/ee5331-projects/
https://damian.wp.txstate.edu/classes/ee4331-projects/

Postdoctoral Fellowship Program offers
recent Al/Machine Learning related Ph.D.
graduates the chance to develop research
tools, resources, and services while
exploring new career opportunities and
opening Library possibilities.

Postdoctoral Al Fellows work with library
staff, faculty and graduate students on
library related projects that forge and
strengthen connections among library
collections, archives, special collections
digital technologies, and their current Al
research and skills.

https://www.clir.org/

T4*® CLIR
‘A ‘ POSTDOCTORAL
FELLOWSHIP

PROGRAM

https://postdoc.clir.org/

-uture Steps: Al Postdoctoral Fellows and
Permanent Library Al Positions

https://www.clir.org/global/

https://haira.clir.org/blog/



https://postdoc.clir.org/
https://haira.clir.org/blog/
https://www.clir.org/
https://www.clir.org/global/

Steps and Ideas For Scaffolding Towards Library
Al Projects and Foundational Infrastructure Success



Questions/Comments

Ray Uzwyshyn, Ph.D. MBA MLIS

Director, Collections and Digital Services

Texas State University Libraries, USA
ruzwyshyn@txstate.edu , http://rayuzwyshyn.net
July 2022
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