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Significant Trends for Research Services
Five Year Timeline

& Evolution of Technology Enhanced Learning Commons
t“l Towards Research, From Digital Infrastructures and Multimedia Labs,
S Makerspaces & Al Labs)

Evolution of Data Research Services and Current Steps Towards Al
Data Research, Visualization, Literacy, Analytics, Visualization Walls, Data
Repositories and Next Steps with Al Infrastructures

Evolution and Synthesis of Digital Scholarship Possibilities,
e Enabling Research Academics and Graduate Students (Digital Research
Ecosystems, Multimedia Digital Libraries, Data and Future Digital Library Projects



Trend 1: Evolution of Technology Enhanced
Learning Commons

The Physical Library continues to Experiencing a Paradigm Shift from
Book Warehouse to Research Service Oriented Technology Enhanced
Learning Commons Focused Upon Digital and Al Literacy

———

80-85 % of Materials Budgets are currently Digital
Resources, e-journals and e-books. Only 15% of
purchases are print materials (12% print books, 3%
print serials).

Collection Management, Budget Models and Digital
Services are Shifting Even more towards Digital and
now Al Literacy Needs.

Learning Commons, Multimedia, Digital Literacy and
Tutorials Centers are integrating with the physical
Library.



Spectrum of New Technologies, Spaces and Services
Possible For Student and Faculty Research and Teaching Success

Data Visualization Walls, Student and Research Faculty Multimedia Centers, Instant Theatres for Interdisciplinary Presentation,
3D Printing Labs and Makerspaces
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The Library Has Become a
Technology Rich Learning Commons,
Focused Upon:

e Student and Faculty

Research, Development and Teaching
Success

 Research Interdisciplinarity, Digital & Al
Literacy

« Thelibrary is also a significant place for
socialization, study, third space for
research collaboration, seen as a third
safe space




Renaissance Period for Research Libraries

Interdisciplinarity, Redefining What Research Services Means,

Information and Digital Literacy, Technology Enhanced Spaces,
What Learning and Research means in the 215t C.

Library .
Convergence of Library as

Safe Great
Space, Technology, Third Space for
Learning Higher

Learning and
Research both
Physically and
Online

Cross-fertilization of
Projects, Smart, Educated People, Skillsets




nnovative Interdisciplinary Research Grant
Partnerships Are Possible with the Libraries

Among Faculty Divisions, the Library, Schools and Community

Welcome to OERTX Repository

coslann' resounces Creove

Sxovore codaziogs o open i sove OFF Cotnbams wim eowonder:
TSI P T TR

Open
Educational
Resources

Teatured Collections

by .
P W A L LS T

M A S T D 0B A Y T W e

T )
Design Cerriculem (ppt.)

Digital & Information Literacy, Diversity

& Interdisciplinarity, 2003 U Miami Texas State University, Faculty Training Canvas, 2022

Research Partnerships with Library
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0ansion & Evolution
of Research Data Services




Universities, Research Libraries, Data and Al
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Data Research Repositories & Data Literacy

*’ Te Xas D ata R e p 0SsS ito ry About Documentation FAQs Logln Help .
Texas State University Dataverse

» A platform for publishing and archiving
Texas State University's research data.

Search the Texas Data Repository

o
Dataverse 33
. °
5 =0 2
5 S N EY
(o) °
O |
Add a Dataset Create a Dataverse Explore Data Learn More Get Help ° : o
Repository
Publish and Track Your Data, Discover and Reuse Others' Datal
TEXASsSTATE
Dataverse UNIVERSITY LIBRARIES

The Texas Online Data Research Repository.



Data Research Repositories Allow Building Skills For Al

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

Refine

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

Data Management
Plan Help Needed

Harvard Dataverse Network Q H [0 CreateAc
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Version 2 - Released Thu Oct 03 16546 32 EDT 2013

CATALOGING INFORMATION  Data & Analysis  Comments (0)  Versions

€ 1f you use these data, please add the following citation to your scholarly references. Why cite?

John Y. Campbell; Yeung L. Chan; and Luis Viceira, 2007, “"Replication data for: A A
Data Citation Multivariate Model of Strategic hsset Allocation", http://hdl.handle.net/1802.1/0QBXRSFLBQJ
URF:3:ZnYhHkZe2veTJANAaBDpPKA== The Harvard Dataverse Network [Distributor] V2 [Version] v
Citation Format
€ Results found in this publication can be replicated using these data
Original Publication Campbell, John Y., Chan, Yeung Lewis. and Viceira, Luis M, 2003, "A multivariate model of strategic asset allocation,” Journal of Finar

Economics, Elsevier, vol 67(1), pages 41-80 article available here

John Y Campbell &Yeung Lewis Chan &Luis M Viceira, 2001 "A Multivariate Model of Strategic Asset Allocation,” NBER Working Pag
National Bureau of Economic Research, Inc. article available here

Publications
o Campbell, John Y & Chan, Yeung Lewis & Viceira, Luis M, 2001 "A Multivariate Model of Strategic Asset Allocation,” CEPR Discussior

3070, CE P R. Discussion Papers. article available here
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A(Al) Literacies

Needs Arising

Data Visualization, Analytics, Al
Empowering Faculty/Student
Training for Teaching, Learning
and Research

New Classes of Al Research
Competencies Needed

Al Librarian, Prompt
Engineering, GPT4+, Dalle-3,
Midjourney, Runway, SORA

Autonomous Agents,CrewAl,
Autogen, Multimodal
Possibilities, Software
Engineering (Devin)
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US Senate Al Roadmap for Artificial Intelligence, May 2024

https://www.schumer.senate.gov/imo/media/doc/Roadmap_Electronicl.32pm.pdf

Implications for Educational Institutions and Research Libraries

Key Roles For Research
Libraries

1)Training and Upskilling

2) Lifelong Learning

3) Community Engagement
4) Access to Resources

Implications

1) Resource Allocation
2) Staff Training

3) Digital Inclusion

4) Community
Partnershps




R&D, Academic Technology Conferences and

Learning, 2018-2022

TEXAS
CONFERENCE
ON DIGITAL

TCDL2019 LIBRARIES
COMMUNIT HINDSIGHT

G N

NTAS

f ASTIE
AALLEY

ter Libraries, Archives, and Museums
December 4-6, 2019

@ Stanford! LiprariLs

Coalition for Networked
Information (D.C.),
Yale Art History Project ,Pixplot (Image

Categorization), 2018, Peter Leonard
(Neural Nets)

Artificial Intelligence for Data Discovery
& ReUse & Open Science

Symposium (2020), Carnegie Mellon,
Pittsburgh

Fantastic Futures
2nd International Conference on Al

for Libraries, Archives and Museums
Stanford Libaries (2019)

Texas Conference on Digital
Libraries,

Patrice Andre Prud’homme (TCDL)
Oklahoma State (2019),

AIDR
2019

ISCOVERY & R

An NSF - Supported Conference
May 13 - 15, 2019

CARNEGIE MELLON UNIVERSITY



ARL Research &Development & Learning,
Area 1: Digital and Web Services

Deep Learning Models and Convolutional Neural Nets
(2019 Begun, Early 2022 Presented, TCDL, Galway, National University of Ireland, IFLA Dublin, IR)

* University Archives

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

* Processing Power
(Compute)

* Python

* Video Cards
(NVIDIA GPU’s)

* Pretrained Models
* ResNet, YOLO, COCO

(200k labeled images, 80 categories)

Machine Learning

& & -1 -l

Feature extraction Classification

Deep Learning

» Anthropic (2024) Library of Congress
Digital Preservation Example



LARGE LANGUAGE MODEL HIGHLIGHTS (APR/2024)
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GPT-4’s Mixture of Experts Model (MoE model) is believed to house 16 expert models, each with around 111 billion parameters each. The Mixture of
Experts (MoE) is offering a unique approach to efficiently scaling models while maintaining, or even improving, their performance. Traditionally, the trade-off
in model training has been between size and computational resources



ChatGPT 3.5
and ChatGPT 4.0
Artificial Intelligence

on well recognized North American High
School, University Undergraduate

and Graduate School Entrance and
Professional Accreditation Tests

(Human intelligence tests)
Visualcapitalist.com

Exam Results
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GPT 4.0 has made impressive strides over GPT 3.5
but continues to struggle in certain subjects.



LLMS: SMARTER THAN WE THINK (JAN/2024)

MMLU score

100

75

a0

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

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

Skin Cancer Diagnosis:

Trained on 1.4 M standard photographs
Retrained on 129,450 skin images

Deep net Inception v3 architecture
Outperforms doctors

Skin Lesion Image

Deep Convolutional Neural

Training Classes
Network (Inception-v3)

(757)
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Open Science, Data Research Repositories, Discovery, Reuse and Al
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[Esteva et al., Nature 2017]

Video
Stanford

Overview


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

INIVERSITY

Institutional Repository

(25) Evolution and S

ynthesis of Digital Scholarship

A BracU IR School of Data and Sciences (SDS)  Department of Computer Sclence and Engineenng (CSE)  Thesis & Repon, BSc (Computer Science and Engineenng)
View ltem

An efficient deep learning approach to detect skin Cancer
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Abstract
Each year, millions of pecple around the world are affected by cancer. Research shows
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mproving mortality rates from cancer As human Giagnosis IS prone to emor, a desp-
kEaming based computerized giagnostic system shoulkd De considersd. In our research,
we 1ackied the issues caused by difficulties In diagnosing skin cancer and distinguishing
between different types of skin growths. especially without the use of advanced medical
equipment and a high level of medical expertise of the diagnosticians. To do so, we have
mplemented a system that will use a deep-leaming approach to be able o detect skin
cancer from digital images. This paper discusses the identification of cancer from 7
dgifrerent types of skin kesions from Images using CNN weh Keras Sequential AR RIS
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Digital Scholarly Research Ecosystem

Supporting Research Faculty and Student Success through Research Collaboration,
Sharing and Online Open Access Needs

|dentity Management System PRIMARY TERTIARY
Dataver SB VIREO . ,

. ) ) e Research Data Rep03|tory * Electronic Thesis and Dissertation

Electronic Theses and Dissertation (ETD (Dataverse) Management System (VIREO)

Management System e ¢ |dentity Management System

Online Research Data Repository 6 Y * Digital Research (RGN
COl Iections Reposito ry e Academic Journal Software (OJS3)
e User Interface/Content
D (DSIOaCe, 2021 ) Management Software (OMEKA)

Online Institutional /9
Digital Collections Repository .'

omeka.net



https://www.researchgate.net/publication/336923249_Developing_an_Open_Source_Digital_Scholarship_Ecosystem

Digital Scholarship Research Ecosystems,

Foundations for Academic Research and Al
Six Open Source Software Components
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 Electronic Theses and Dissertation (ETD
Management System

Online Research Data Repository M [

D

Online Institutional
Digital Collections Repository
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Tight Research Online Library Integration
Possible with Online Classroom

Learning Management System
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Library Partnerships with Research & Teaching
Faculty

Online Course Guides

| America iblic University Syste
Online American Public University System
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i you need help with your research projects, or with leaming how to use lidrary
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% New Service Trends
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New Genres of Al Digital Library Services
For Digital Scholarly Research Content and Access
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Comments or Questions

Thank youl!

Ray Uzwyshyn Ph.D. MBA MLIS
https://rayuzwyshyn.net
ruzwyshyn@gmail.com






Autonomous Agents 2024
Linked Al’s working together

Autonomous agents are Al systems or entities that
operate independently to perform tasks or make
decisions

* Autonomy: Operates independently without human
intervention.

 Adaptability: Learns and adapts to new environments and
experiences.

. Sensinﬁ and Perception: Gathers data and research
through sensors or API’s for decision-making.

. GoaI-Oriented: Designed to achieve specific objectives or
tasks.

* Interactive: Engages with the environment and other
agents dynamically.

* Examples Autogen, Agent GPT, CrewAl, OpenAl GPT Store
List: https://toplist-central.com/list/best-autonomous-ai-

agents = . b Buviness Plauning
* Tasks: Research and Produce a Paper or Business Report, e . i ‘ e

Produce a Website and Marketing Plan, Research and
Trade Stocks/Options



https://toplist-central.com/list/best-autonomous-ai-agents
https://toplist-central.com/list/best-autonomous-ai-agents

University Libraries of Tomorrow are Still Places for
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Maintaining Historical Continuity
while balancing changing new possibilities and necessities



Dataverse
Data Research i

Dataverse

Repository il
Metadata

The HAM10000 dataset, a large collection of multi-source
dermatoscopic images of common pigmented skin lesions

Tschandl, Phikpp, 2018, *The HANM10000 dataset, a large collechion of multi-source dermatoscopec images of Access Dataset »

common {‘.(g]f"l('"ﬂ?"‘.’? skin i=sions”, hitps act org/10 7910/ DVN/DBWEL T, Harvara Dataverse, V3 Contact Owner Snare
UNF 6/APKSSDGVDWPBW25StUSA== [flEUNF]

Dermatology Image Dataset,
Dr. Philip Tschandl, Viennese
Dermatologist

Dataset Metncs

Ci Jlasel « eam ab ia Cilation Standards

58,354 Downioads

Description

Training of neural networks

for automated dlagnosis of pigmenied skin lesions s hampered by the

of dermatoscopic imags ackle this problem

 Great Example of Open
Science & Metadata
coltecied dematoscopic images from different populat S, acquired and stored oy different

° htt ps ://d atave rse ] h a rva rd . ed u nodalities. The final dataset consists of 10015 dermatoscopic images which can serve as a lraining

Set for academic machine learing purposes 5 include a represeniative collection of all important

H — gizgnestic categories in the realm of pigmented lesions: Actinic kerateses and intraep
/dataset-XhtmI?pe rSIStentId_d carcinoma / Bowen's disease ( akiac ), basal cell carcinoma { bec ), benign keratoses-
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https://dataverse.harvard.edu/dataset.xhtml?persistentId=doi:10.7910/DVN/DBW86T
https://dataverse.harvard.edu/dataset.xhtml?persistentId=doi:10.7910/DVN/DBW86T
https://dataverse.harvard.edu/dataset.xhtml?persistentId=doi:10.7910/DVN/DBW86T

he Research Data Lifecycle and Libraries

Setting Better Foundations & Organization for Al Infrastructures

CAPTURE

Project Data from
Experiments, Surveys
Researchers and Scientists

CATALOG

Assign Metadata Schema,
Specialized and Disciplinary
Taxonomies, DOI, UNF
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| / | Retrieve, Download
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Relevant Data Sets

Instantaneously
Rr-a - h - Basic Al, Machine
_hesearc Learning, Open Science
Merification, Insight, Discovery \
ion, Harvesting and Linked D4ta and Research Needs.

MANAGE

Administrative
Online Research
Data Archives

Data Repository
provides




Core Academic Library
Systems Services Changing

(Shift to Al) D Clarlvate Prog:ggt_ .

exLibris aima # NPIIMO

Interlibrary Loan Service
Taking Larger Research cick here for
Role

(Article Galaxy Scholar) I LLiad

interlibrary loan borrowing system

Larger Discovery & @EBSCO

Research Services Niecovery Sery
Possible >COVETY SCTVICE

Modern Integrated Library System (ILS) The Future of Libraries is Open
New & Different Research and
New Service Possibilities




Collection Development Services Transto
Through New Digital Resource Possibilit
Media, Interactivity, Courseware, Persona
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Priorities Shifting From Purchasing Physical
Materials
To eResource Access, Open Access Models and
OER (Open Educational Resources)

Changing Models From
Ownership of Books to Access to Information
and Vetted Direct Response from Data/Research (Al)
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New Online Possibilities for Teaching,
Research and Curricular Resources

250M+items from scholarly

@) CloudSource

* CloudSource OA (Open Access)

* Article Galaxy Scholar

o
X0 S * >50% of all refereed scholarly

research articles are published
42>\ | ARTICLE GALAXY
<> ‘ SCHOLAR

]‘.' 123M fields of study

N L
~
22M MeSH headings %




Research Academics Require Research Data Repositories

Al Requires: Processing Power (Microprocessor) + Data + Storage (Memory) + Global Networks

Texas State University Dataverse

*’ Te xas D at a R e p O S lto ry About Documentation FAQs Login Help

A platform for publishing and archiving
Texas State University's research data.

Dataverse C%

Search the Texas Data Repository

A

TEXASYe STATE

UNIVERSITY LIBRARIES

Dataverse &
2014-2017, Texas Data Research Repository, Data Sharing, Collaboration, Data
Visualization, Tableau, Discovery and Insights, Artificial Intelligence
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Core Academic Library Systems
Paradigm Shift to Al

Larger Discovery & Research Services
Possible

Modern Integrated Library System (ILS)
New & Different Research and
New Service Possibilities

Term: Fine Tuning of Large Language Models

(i.e. GPT4 or 5, Gemini Core Model, Proquest or
Exlibris Trained on Top of This Model with Specific
Datsets (Corpus) or Indexes/Metadata

12 Clarivate’

ProQQuest

EXLibaS Almad \




Al, Large Language Models (LLM’s) and GPT’s

Generative Pretrained Transformers, Trends and Issues In Library Technology, June 2022
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Introduction: Artificial Intelligence in Libraries
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Corpora [ ]

Corpora  Number of documents mber of tokens  Size (GB)

35,733,450 668 S70GB

ROBERTa-large BNE: htt;
o GPT2-base BNE: hty
5PT2-large BNE: htt
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Al in Librories and Education, Tierney, Courtesy Adobe Stock I R U d o dl (B 82 0 R
troduction Digital Transformation, Data Reuse and Heritage Collections
The world is changing, and technological paradigms of Al are Conversion to BIBFRAME triples is also contextualized and N atlo na | Li b ra ry Of S pa i nl Pa rt ners h i p Wit h S u pe rcom p Uti n g

cuickly being adopted in the world of libraries and detailed. National library perspectives can act as a gateway

information management. With a newly approved 2022 towards helping semantic web-linking and future Al Ce nte r ( M are N OSt rum ), .J danua ry 202 2

IFLA Speclal Interest Group In Al, this issue introduces harnessing possibilities. Complex Al -related projects



Prompt Engineering and GPT4 Model Personas For
Nigeria and Africa, Dr. Amina Okoye

Prompt to Set Up the GPT 4Language Model as Dr. Amina Okoye:

You are now embodying Dr. Amina Okoye, a distinguished expert in
humanitarian aid, with a focus on health care and sustainable development
information resources in Nigeria and wider Sub-Saharan Africa. With over 20
years of experience working in the field, you have a deep understanding of
medical, agricultural and humanitarian library resources and are an expert in
providing medical aid je;[, education, and empowerment suggestions for
rural and underserved communities. Your expertise includes crisis response,
maternal health, and leveraging technology for health solutions. You are
fluent in English, Hausa, and Yoruba, allowing you to communicate effectively
wilth adbroa spectrum of the population. You are here to answer questions
related to:

* Best practices in delivering health care in remote areas.
* Strategies for empowering women and girls in rural communities.
* Implementing sustainable development projects.

* Navigating the complexities of humanitarian aid in diverse cultural
contexts.

* The role of technology in enhancing health care delivery and education.

* Your responses should draw upon your extensive field experience,
research, and the innovative projects you've led and various leading edge
African related resources. You aim to provide actionable advice, share
insights on the importance of community engagement, and highlight the
significance of culturally sensitive approaches in humanitarian work."

This prompt sets the stage for the language
model GPT4 to provide detailed, informed
responses to a wide array of questions within
Dr. Okoye's expertise, offering valuable
perspectives on improving health outcomes
and promoting sustainable development in
Nigeria and similar African contexts.




E-Resources & Core Academic Library Systems Transforming
Throueh Al

Paradigm Shift to Al I; Cla'--i",a'teTM Fine Tuning Large Language Models

Base Foundation model

* Larger Discovery & Research Services Possible
*  More Helpful Modern Integrated Library System [
(ILS) (iGPT4/5, Gemini Ultra)
* New Research Help Possibilities ExLibﬁs Alma & N\
Fine Tuned Model

* Changing Models From Access to Information to
Immediate Al Natural Language Answers
ProQuest or Exlibris Trained on Top

* Better Insight and Discovery for Vendor and Open
Access Models, OER (Open Educational Resources . . -
(Op Heat! urces) of This Model with Specific

Datasets (Corpus) or

E__[_Q_ _ l_.l@_gt Indexes/Metadata
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Last Five Years Has Shown Incredible Progress of,
Analytical Computational Tools, Particularly, Al

Machine Learning, Deep Learning, Computer Vision, Object Recognition, Cancer Detection

dentity Management System

VIREO /-

- ~ Electronic Theses and Dissertation (ETD)
Management System

Dataverse'

Project

Online Institutional
Digital Collections Repository

omeka.net

CFEN JOURKAL SYSTIMA



Many Opportunities to Reimagine Digital and
Library Research Services for 215t Century
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Literacy & DEIAJ Focus
Diversity, Equity, Inclusion,
Accessibility & Social Justice

» Digital Collections and Digital Library Projects: Diversity Focus
* Online Refereed Scholarly Journals (DEIAJ Focus)

* ALA Banned Book Week, Freedom of Information

* DEIAJ Movie/Lecture/Book Series,

* Exhibition Possibilities: Mexican Female Photographers,
Online & Physical

* LBGTQ/Diversity Books/Zines/Graphic Novel
* Diversity Poetry and DEIAJ Reading Series




New Varieties of Literacy Services Possible

Era of Fake News,
Misinformation,
Disinformation &
Unreliable Information
Sources. These are
widespread.

Librarians Need to
Educate Students on
Information Seeking
Beyond Refereed
Scholarly Journals,
Reliable Sources
towards Larger Societal
Implications & Valences
(Democracy) etc.

(Period of High Relevancy for Information Literacy)

Authority is
constructed
and
contextual
o Information
Searching is Literacy
strategic Framework

Scholarshipis a
conversation

Information
creationas a

process

Information
has value

Research as
inquiry

The ACRL Framework for
Information Literacy and
the Six Major Frames.

Information Literacy
Digital Literacy
Al Literacy
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