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o |. TALENT Network (2018-2026):
o 10INFO Schools
o II. LEADING Network (2018-2025):

o  Trained 89 Fellows

o Relied on 26 Mentors

o llIl. DCIP Certificate Program (2019-2024):

o 60+ Students
o IV. DCIC Center (2015-2020):
o 300 Students

INTERNATIONAL:
o V. Advanced Information Collaboratory
- AIC (2020-present):

o 50+ Partners

o OAIS & Computational Archival Processing
o Computational Archival Science (CAS)
(@) Graph RAG (Retrieval Augmented Generation with Graphs)



I. TALENT Network

Training of Archival & Library Educators w.
iNnovative Technologies

“Modernizing MLIS Teaching”

Spelman College Fall DATATHON (Nov. 1, 2024)

Computational Treatments of the Legacies of Black History

Featuring 3 one-hour sessions on:
* Legacy of Slavery Manumission records W. Interactive dashboards
* Legacy of Slavery Domestic Traffic Ads w. ChatGPT
¢ Urban Renewal w. GenAl

INSTITUTE of

Museum...Librar
SERVICES

Funded by U.S. IMLS Laura Bush
215t Century Librarian
Implementation Grant




1. IMLS 2018-2020: CT-LASER W

Developing a Computational Framework for Library and Archival Education ($100) o Museum..iLibrar

. SERVICES
Planning grant.
https://ai-collaboratory.net/wp-content/uploads/2020/11/Final _Report_r.pdf

2. IMLS 2020-2024: PILOTING Network

Pilot Study with 4 US iSchools & 5 Archives ($300K)

Piloting grant.
https://ai-collaboratory.net/projects/piloting-network/

3. IMLS 2022-2025: TALENT Network

Promoting the Training of Archival & Library Educators w. iNnovative Technologies ($400K)

National implementation grant.
https://ai-collaboratory.net/projects/talent-network/

4. IMLS 2024-2026: GenAl-4-Arch

Harnessing Generative Al to Support Exploration and Discovery in Library and Archival Collections ($194K)
https: //www.imls.gov/grants/awarded/lg-256565-ols-24

HERITAGE-Al initiative:

Harnessing Enhanced Research & Instructional Technologies for Archival Generative Exploration - using Al

httos://heritage-ai.ora)



https://ai-collaboratory.net/wp-content/uploads/2020/11/Final_Report_r.pdf
https://ai-collaboratory.net/projects/piloting-network/
https://ai-collaboratory.net/projects/talent-network/
https://www.imls.gov/grants/awarded/lg-256565-ols-24
https://heritage-ai.org/

II. LEADING: LIS Education And Data Science Integrated Network Group [IMLS Drexel: 2020-2025] ($887K)
LEADS: Library Education And Data Science [IMLS Drexel: 2017-2020] ($313K)

* 14 core team members Drexel iSchool faculty and partners leads UCSD, OCLC, and Univ. of New Mexico
* 26 mentors from leading libraries, archives, data/research centers and agencies across the U.S.

https://mrc.cci.drexel.edu/leading/

“Enhancing Doctoral and Early Career Professional Training

. . ” INSTITUTE of "
in Data Science Museum...Librar
- 89 Fellows SERVICES

Jane Greenberg
Professor @ Drexel U.

Director @ Metadata
Research Center

Co-Chair @ DCMI 2024
Invited Panels & Talks



https://mrc.cci.drexel.edu/leading/




(@)

Over 60 projects
isch

htt

Examples of Student Projects:

o

O

O

(@)

2024: https://qi-collaboratory.net/2024/09/03/2024-dcip-cohort-presents-their-capstone-projects/

2023: https://qi-collaboratory.net/2023/08/14/2023-dcip-cohort-presents-their-capstone-projects/

o  Synthetic data and generative AI: an interactive learning experience

o  Digital preservation of legacy file formats

o Buried While Black — Payne Cemetery: The disinterment of a historically
black cemetery in Washington, DC

o  Exploring Indexing Methods for Handwritten Text

o Columbia MD Archives digital curation manual

2022: https://qi-collaboratory.net/2022/09/07/2022-dcip-cohort-presents-their-capstone-projects/

2021: https://qi-collaboratory.net/2021/08/23/dcip-cohort-2021-presents-capstone-projects/



https://ischool.umd.edu/academics/certificates-non-degree-study/digital-curation-for-information-professionals-certificate/
https://ai-collaboratory.net/2024/09/03/2024-dcip-cohort-presents-their-capstone-projects/
https://ai-collaboratory.net/2023/08/14/2023-dcip-cohort-presents-their-capstone-projects/
https://ai-collaboratory.net/2022/09/07/2022-dcip-cohort-presents-their-capstone-projects/
https://ai-collaboratory.net/2021/08/23/dcip-cohort-2021-presents-capstone-projects/
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https://ai-collaboratory.net/wp-content/uploads/2020/02/16_OpenMic_Bill-Underwood.pdf
https://ai-collaboratory.net/wp-content/uploads/2020/02/16_OpenMic_Bill-Underwood.pdf
https://ai-collaboratory.net/wp-content/uploads/2020/02/16_OpenMic_Bill-Underwood.pdf
https://ai-collaboratory.net/wp-content/uploads/2020/04/Underwood_CompThinkInArchResearch.pdf
https://ai-collaboratory.net/wp-content/uploads/2020/04/Underwood_CompThinkInArchResearch.pdf
https://ai-collaboratory.net/wp-content/uploads/2020/04/Underwood_CompThinkInArchResearch.pdf
https://ai-collaboratory.net/wp-content/uploads/2020/04/Underwood_CompThinkInArchResearch.pdf

Example 1:Fall 2019
Experiential, Interdisciplinary & Team-based Learning:

Computational Thinking in Archives

“Reframing Digital Curation Practices through a Computational
Thinking Framework”

Richard Marciano, et al., 2019 IEEE International Conference on Big Data, 4th CAS Workshop, Dec. 11,
2019, Los Angeles, CA.



https://ai-collaboratory.net/wp-content/uploads/2020/04/ReframingDC-UsingCT_final.pdf

[Runaway Slave Ads]

[Certificates of Freedom]

[Manumissions]

[Cemetery Records]

[LEADS Fellows]

October 28-29, 2019: “Datathon” at the Maryland State Archives

https://ai-collaboratory.net/projects/legacy-of-slavery/stud ent-led-datathon-at-the-marvland-state-archives/

Paper: Gnanasekaran, R.K. and Marciano, R., (2021). Piloting Data Science Learning
Platforms through the Development of Cloud-based interactive Digital Computational
Notebooks. https://ai-collaboratory.net/wp-
content/uploads/2021/10/ISGC2021_Gnanasekaran_Marciano.pdf.

Video: https://www.youtube.com/watch?v=cNBcOAY-r-k

Jupyter Notebook: https://cases.umd.edu/github/cases-umd/L egacy-of-
Slavery/blob/master/index.ipynb



https://ai-collaboratory.net/projects/legacy-of-slavery/student-led-datathon-at-the-maryland-state-archives/
https://ai-collaboratory.net/wp-content/uploads/2021/10/ISGC2021_Gnanasekaran_Marciano.pdf
https://ai-collaboratory.net/wp-content/uploads/2021/10/ISGC2021_Gnanasekaran_Marciano.pdf
https://www.youtube.com/watch?v=cNBc0AY-r-k
https://cases.umd.edu/github/cases-umd/Legacy-of-Slavery/blob/master/index.ipynb
https://cases.umd.edu/github/cases-umd/Legacy-of-Slavery/blob/master/index.ipynb

(Jupyter) Digital Notebooks Teaching and Leaming with Jupyter

https://jupyter4edu.qgithub.io/jupyter-edu-book/

Educators are rapidly adopting
Jupyter Notebooks for:

* teaching

* use in the classroom

* developing teaching materials
* creating computational stories

See: https://cases.umd.edu



https://cases.umd.edu/
https://jupyter4edu.github.io/jupyter-edu-book/

Historical Lab Notebooks

Paper-based Lab Notebooks:
Used in science research
Represent a record of:

- observations
- experiments
- ideas

- notes

- formulas

- data

Electronic Lab Notebooks:
patient medical records




1. Developing Name Registries

2. Integrating Vital Records

3. Designing Controlled Vocabularies
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5. Connecting Events and People




EVENT: Resistance at Tule Lake: A
Conversation with the
Filmmaker and iSchool
Digital Curators (and Film
Viewing)

|

Thinking to Unlock the Japanese American
Camp Experience (w. Densho.org)

llaboratory.net/projects/ct-ja ww2 camps/



https://ai-collaboratory.net/projects/ct-ja_ww2_camps/

Example 2: Spring 2023 Graduate Course in the MLIS Program — Implementing Digital Curation

P. Piety, M. Conrad, R. Marciano, I. Cornfield, E. Dallimore, R. Fettig, E. Hansen, H. Kemp, T. Turabi (2023).
Chapter Submission for the 2023 Archives and Primary Source Handbook, peer-reviewed open-access NewPrairiePress textbook.
Link: https://ai-collaboratory.net/wp-content/uploads/2023/10/Piety Conrad Marciano et al-FINAL.pdf



https://ai-collaboratory.net/wp-content/uploads/2023/10/Piety_Conrad_Marciano_et_al-FINAL.pdf

See: videos and notebooks at: https://qi-collaboratory.net/2023/05/11/may-11-2023-computational-storytelling-datathon/



https://ai-collaboratory.net/2023/05/11/may-11-2023-computational-storytelling-datathon/

HERE:
O US: OMB M-23-07 Update to Transition to Electronic Records

o By June 30, 2024, Federal agencies must manage all permanent records in an electronic format for eventual
transfer and accessioning by NARA.

o  After June 30, 2024, Federal agencies must tfransfer all permanent records in an electronic format and with
appropriate metadata.

O NARA Budget Estimates 622 Years to Process Backlogged FOIA Requests at Just Two Presidential Libraries

o A "“FOIA backlog of an estimated 183 million pages at the George W. Bush Library and [a] 128-million-page
backlog at the Barack Obama Library” alone. At current rates, it would take NARA 622 years to declassify the
pending declassification requests just these two presidential libraries.

o NARA presently holds 13.5 billion pages, only about 2% of which is in digitized form. This is just one among
many thousands of archival repositories; with more than 25,000 such repositories in just the United States.

NOW:

O “An IMPERATIVE for educating the archivists and records managers of the future for the digital world” [Mark Conrad]



https://ai-collaboratory.net




AIC Founding Partners:




North America:

- MEDIiIAL Lab @U. Maryland: Dr. Phil Piety

- NARA (former): Bruce Ambacher

- UCLA: Dr. Anne Gilliland

- Kent State U.: Dr. Karen Gracy

- U. Missouri: Dr. Sarah Buchanan

- Clayton State U.: Dr. Joshua Kitchens

- The Smithsonian Institutions (NMAH): Bob Horton
- Harvard Library: Ceilyn Boyd

- UC Santa Barbara: Marisol Ramos

- UC San Diego: Dr. Andrea Chiba

- US Holocaust Memorial Museum: Michael Levy

- Densho.org: Geoff Froh

- Maryland State Archives: Chris Haley & Maya Davis
- Spelman College: Holly Smith

- Puerto Rican Spring Project: Marison Ramos, Irmarie -

Fraticelli, Joel Blanco

South America:
- U. de Brasilia: Dr. Claudio Gottschalg-Duque

UK:

- Loughborough U.: Lise Jaillant

- The Alan Turing Institute: David Beavan

- UK TNA: Pip Wilcox, Mark Bell, Paul Young, Jenny Bunn & Sonia Ranade

- Oxford U.: Dr. David De Roure

- European Holocaust Research Infrastructure: Dr. Reto Speck

Europe:

- Hamburg U. Archives: Francesco Gelati
- University of Amsterdam: Dr. Tobias Blanke
- INESC-ID Portugal: Dr. Diogo Proenca

Africa:
- U. South Africa: Dr. Shadrack Katuu

Asia:

Central U. of Gujarat (India): Dr. Bhakti Gala

- Centre for Dev. of Advanced Computation (India): Dr. D. Katre
- Indian Inst. of Management: Dr. H. Anil Kumar

- Kyushu U. (Japan): Dr. Yoichi Tomiura & Dr. Emi Ishita

Australia:
- U. Canberra: Dr. Tim Sherratt



Example:

- SUMMER 2024: MLIS Students Engage w. Innovative Technologies to Explore
the Future Processing of Archival Collections through spatial, graph &
genAl Techniques: https:/ai-collaboratory.net/2024/07/09/summer2024/

* Victoria Lemieux @ UBC: “Archival Competencies Framework for Training in AI/ML”
(using concepts of trustworthiness and authenticity of records)



How Do Computational Processes Touch Upon
Archival Work??

Preparing Archivists in Computational Thinking & Innovative Technologies
https://www.youtube.com/watch?v=ZdL JHQLDbR4K

Anne Gilliland (UCLA) & Richard Marciano (UMD),

International Conference of “Technology, Society, Humanities:
Digital Intelligence Empowers the Modernization of Archival Work”

Shandong U., China. Oct. 26, 2023.



https://www.youtube.com/watch?v=ZdLJHQLbR4k

Open Archival Information System (OAIS)

Mathieualexhache (original work); Mess (SVG conversion & English translation)
CC BY-SA 4.0 <https://creativecommons.org/licenses/by-sa/4.0>, via Wikimedia Commons




On the producer or creator side:

Computational processing is used by bureaucracies
and research:

o to create/gather and analyze data

o in ways that should but may not always
generate records for evidentiary,
accountability and transparency purposes

to manage active data and records

Archivists and records managers may be responsible
for ensuring that:

o accountable and transparent records are
created and are archivable or disposable

the algorithms used to produce, process
and dispose of the records are also
accountable, transparent, accurate and
ethical




On the consumer or user side:

Computational processing is being used in
the digital humanities and STEM fields to
collate, cross-compile and analyze
digitized and born-digital archival materials
in new ways in order to gain new insights

Archivists have to prepare digital archival
content for end-user computational
processing e.g.,

o by ensuring archival content can be

compiled, manipulated and curated at a
very granular level

by adding descriptive metadata that
supports new kinds of disciplinary research
questions




During archival appraisal and ingest:

0]

Human appraisal of digitally-born
records is becoming increasingly
impossible due to massive volume,
complexity and contingency, e.g.,
digital communications such as
email and social media; networked
and Cloud-based recordkeeping

Archivists will need to employ
computational analysis to identify,
ingest, and secure relationships
between records and their
components




During archival preservation:

o

Manual preservation of
increasing volumes of digital
archival content does not scale

Archivists will need to employ
computational approaches in
activities such as integrity
checking, regular migration
processes and allocating and
tracking storage




During archival processing:

Archivists will use computational
processes to:

®)

automate aspects of description,
maintain administrative
metadata, surface previously
hidden aspects of collections,
identify and explain anomalies,
and curate collections to support
specific researcher/consumer
needs




At the access interface:

o Archivists will use computational
processes to:

o

establish consumer identity and
privileges regarding collection
access

search for, retrieve and package
content that matches consumer
queries and specifications

ensure privacy and security
conditions governing
dissemination and access of
collections are met




Foundational Paper on Computational Archival Science (CAS): Apr. 2018, Marciano et al.

“Archival records and training in the Age of Big Data”
In Re-Envisioning the MLS: Perspectives on the Future of Library and Information Science Education.

Eight Case Studies w. examples of interdisciplinary efforts to address the changing context of
recordkeeping and character of records:

Evolutionary prototyping and computational linguistics,

Graph analytics, digital humanities and archival representation,

Computational finding aids,

Digital curation,

Public engagement with (archival) content,

Authenticity,

Confluences between archival theory and computational methods: cyberinfrastructure and the
Records Continuum,

8. Spatial and temporal analytics.

e

Each of the case studies concludes with a “Takeaways for CAS/MLS Education” statement.


https://ai-collaboratory.net/wp-content/uploads/2020/10/Marciano-et-al-Archival-Records-and-Training-in-the-Age-of-Big-Data-final.pdf




What is CAS?

GOAL: Explore computational treatments of archival and cultural content

GOOGLE GROUP:

Working Definition of Computational Archival Science:
(R. Marciano et al. 2016, amended by N. Payne in 2018)

o A fransdisciplinary field grounded in archival, information, and computational science that is
concerned with the application of computational methods & resources, design patterns,
sociotechnical constructs, and human-technology interaction, to large-scale (big data):

o records/archives processing, analysis, storage, long-term preservation, and access problems,

o with the aim of improving and optimizing efficiency, authenticity, fruthfulness, provenance,
productivity, computation, information structure & design, precision & human technology interaction
in support of:

o acquisition, appraisal, arrangement & description, preservation, communication, fransmission,
analysis &access decisions.



CAS PORTAL: https://ai-collaboratory.net/cas/

* Workshops:

- 50+ workshops since 2016
-9 CAS @ IEEE Big Data Conf.
w. 150+ papers

https://ai-collaboratory.net/cas/cas-workshops/2024-9th-cas-workshop/

Lessons learned from:

- CAS#1: 2016 in Washington, DC
- CAS#2: 2017 in Boston

- CAS#3: 2018 in Seattle

- CAS#4:2019 in LA

-CAS#5: 2020 in Aflanta

-CAS#6: 2021 in Orlando
-CAS#7: 2022 in Osaka, Japan
-CAS#8: 2023 in Sorrento, Italy
-CAS#9: 2024 in Washington, DC

* Presentations
* Publications

* Infrastructure |[EEE Big Data 2024: CAS #9


https://ai-collaboratory.net/cas/

Application of analytics to archival material, including AI, ML, text- & data-mining, sentiment analysis, network
analysis.

Analytics in support of archival processing, including e-discovery, identification of personal information,
appraisal, arrangement and description.

Scalable services for archives, including identification, preservation, metadata generation, integrity checking,
normalization, reconciliation, linked data, entity extraction, anonymization and reduction.

New forms of archives, including Web, social media, audiovisual archives, and blockchain.
Cyber-infrastructures for archive-based research and for development and hosting of collections

Big data and archival theory and practice

Digital curation and preservation

Crowd-sourcing and archives

Big data and the construction of memory and identity

Specific big data technologies (e.g. NoSQL databases) and their applications

Corpora and reference collections of big archival data

Linked data and archives

Big data and provenance

Constructing big data research objects from archives

Legal and ethical issues in big data archives


https://ai-collaboratory.net/cas/cas-workshops/2024-9th-cas-workshop/

Disruptive technologies for archives & records
management and records professionals

Editors:

Julie McLeod, Northumbrid University, UK
Richard Marciano, University of Maryland, USA

Summer 2020: Volume 30, Issue 2 & Issue 3

https://www.emerald.com/insight/content/doi/10.1108/RMJ-07-2020-057/full/htm]|
https://www.emerald.com/insight/publication/issn/0956-56 98/vol/30/iss/3

Algorithm produced records

Explainable Artificial Intelligence

Natural Language Processing

Automated Appraisal

Internet-of-Things in the Archives

Managing loT-data for Gov. Agencies
Collaboration between Al and Archival Science
Preserving Virtual Reality

Record Linking

Mapping Archival Catalogs from Trees to Networks
Blockchain and Records Management

A Code of Ethics for the Digital Age

Computational Archival Science (CAS

Guest Editors:
Mark Hedges, King’s College London, UK

Eirini Goudarouli, The National Archives, UK
Richard Marciano, University of Maryland, US/

Vol. 13, Issue 1 (Feb. 2022) — Issue 3 (Sep. 2022)

https://ai-collaboratory.net/2020/05/2 1/jocch-cas call for papers/
https://dl.acm.org/toc/jocch/2022/15/1
https://dl.acm.org/toc/jocch/2022/15/3



https://www.emerald.com/insight/content/doi/10.1108/RMJ-07-2020-057/full/html
https://www.emerald.com/insight/publication/issn/0956-5698/vol/30/iss/3
https://ai-collaboratory.net/2020/05/21/jocch-cas_call_for_papers/
https://dl.acm.org/toc/jocch/2022/15/1
https://dl.acm.org/toc/jocch/2022/15/3



https://docs.google.com/spreadsheets/d/1oCVCWpik_zjdilih9iXh2KITZ7LIOVIt/edit?usp=sharing&ouid=105652788602997060030&rtpof=true&sd=true




Jennifer Proctor

DublinCore Webinar: Oct. 19, 2023

A\ & NLP for Open Source Archival L|nked Data Workflows



https://www.dublincore.org/webinars/2023/ai-nlp-archival-linked-data/

Neo4j LLM Knowledge Graph Builder
Allison Cossette

GraphRAG (Retrieval Augmented Generation with Graphs):

Merges Knowledge Graphs "with context, structure & trust”.

Instead of relying only on text chunk searches (using Vector DBs), it uses graph queries to pull relevant,
connected data. The claim is that it helps with “Explainable Al”: every result comes with an audit trail,

helping with trust and transparency.


https://www.youtube.com/watch?v=UYJbG3p68NM













GraphRAG using ChatGPT4.0 prompts:







Richard Marciano
College of INFORMATION
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