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Digital franstormation has fundamentally

changed how 1S
Mmanaged, accessed, and shared.
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Digital franstormation has fundamentally

changed how 1S
managed, accessed, and shared.

The Challenge
Contemporary archival management

faces unprecedented challenges due to
exponential growth of digital records and
complex data formats.
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Financial

Limited budgets for standards and training

Technical

Diverse formats, legacy system integration

Cognitive

Complex terminology across languages

Academic & professional

Restricted access to practices and innovative research

Sociocultural

Varying interpretations of principles

Explore User Needs -
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Project
o o . Develop Advanced Conversational Al
O bJ eCTlveS Multi-agent systems and generative Al for natural

interactions by automated multilingual processing

. Fast and Accurate Search

Within archives and archival resources by
intelligent context-aware search

. Contextual Responses

Relevant answers grounded in archival knowledge

Core Objectives K4 . .
through personalized user experiences
Research Domains > . Open Archival Knowledge

Accessible to wide range of users using
a cross-collection knowledge discovery
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Project
Objectives

Core Objectives K4
Research Domains 2
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Machine
Learning

Visualization

-

+ Generative
Al

-+

Natural Language
Processing

3

Knowledge
Representation &
Engineering
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| Role in Ask ArchilLab

| Role in Ask_ArchiLab Advanced visualization techniques make complex archival

Machine Learning powers the intelligent retrieval and data accessible and understandable,.re\./ea!ring Sl /\
pattern recognition capabilities, enabling the system to and relationships that enhance user insigh

understand context and deliver relevant archival : S

information. Key Technologies

o
J ° ° °
@..,—0 Knowledge Representation & Engineering
l K Tech | . Knowledge Graphs Interactive Dashboards Relationship Ma (o)
ey lechnologies

Network Visualization
Embeddings Vector Search Semantic Similarity BM25 Dense Retrieval

| Role in Ask ArchiLab

Knowledge representation forms the foundation of our
intelligent archival assistant, enabling

structured and semantic understanding of archival data.

( ,'::,]Natural Language Processing

| Key Technologies

RDF Triples SPARQL Ontologies Linked Data TripleStore
¢ | Rolein Ask ArchiLab
C__‘Generat've Al NLP enables the system to understand user queries il
natural language, process multilingual content, and Computational Archival Science
extract meaning from archival texts. Ty

| Role in Ask ArchiLab

‘ . . | Key Technologies
Generative Al enables natural conversational inter

and inte”igent Synthesis Of archival kﬂOWledge, Cr Tokenization POS Tagging Named Entity Recognition Query Reformulation . . .
ey e e pomaes : . CAS automates the collection and processing of archival
Multilingual Processing data. It helps transform raw archival resources into

structured, usable knowledge at scale while maintaining
archival standards.

| Role in Ask ArchiLab

| Key Technologies

RAG GraphRAG LLM Multi-Vector RAG Context Injection
x/ | Key Technologies
C 04 05 Data Mining Knowledge Graphs Metadata Standards LLM Integration
Con Research Goals s5ign Implementation Validat

Web Scraping Embeddings
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System
Architecture

DATA

Data Collection

Restricted access
datasets
(standards,
reports, courses)
and unrestricted
datasets
(dictionaries,
terminology, open
portals) - flows
into
DataWarehouse
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PROCESSING

Data Processing

Sequential
pipeline: ingestion, *
cleaning,
transformation,
standardization,
enrichment,
filtering, quality
assurance, and
labeling
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USERS

LLM

Core System End Users

(AskArchiLab)

Web-based user
interface for query
submission and
response retrieval.
Users (Professors,
archivists, researchers,
and students) can
interact with the
system, ask questions,
and receive
contextualized answers

User query processing
through embedding model
Triplestore for RDF
representation + Vector
database for knowledge
storage

Retrieval system finding
top k similar documents
Dual-path architecture:
direct LLM answering +
context-enhanced
responses
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Data Collection

Restricted access
datasets

* Standards
* Reports
* Courses

%/—/

DataWarehouse

/_H
3

Unrestricted
access datasets

* Dictionnaries

* Terminology
datasets

* Open portal

* Academic
courses

* Professional
training and
courses

Implementation

Data Preparation and Processing

| Data Ingestion
* Loading of data from different sources
* Conversion of data into a standard
format for easier handling

-,
| Data Cleaning

* Removal of duplicates

* Management of missing values

* Correction of inconsistencies

Data Transformation
* Structuring of data to suit storage or
modeling rec ments (e.g.
reorganization of columns...)

Data Standardization
* Standardize formats and harmonize
structures
* Apply standards and verify
consistency

[ Data Enrichment
* Add additional metadata, such as
labels or categories, to facilitate
analysis

;I Data Filtering .
* Application of rules to exclude noisy or :
incomplete data |

Quality Assurance
* Creation of quality reports to identify
any errors or inconsistencies

' Data Labeling
* Application of labels and categories to
structure data, particularly for training
Al models
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AskArchilab

/| LLM Answer ‘

Aslk ArchilLab

Final users

Archivists

User Query
Researchers

Embed user query Students

]

1. Retreiver

Embedding
Model

.r_’ Similarity

Search

=

Knowledge baseas a
VECTOR DATABASE

S

Top k similar
documents

Context
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Practical
Workflow

Six-layer modular
architecture for seamless
query processing
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User Interaction

Manages Ul, captures
gueries, validates inputs

Response Delivery

Output formatting, logging,
feedback collection

03 04
Technical Design Implementation

=[]

Query Preprocessing

Tokenization, POS tagging,
semantic embeddings

Post-Processing

Citations, verification, archival
standards compliance
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Hybrid Retrieval

Dense vector + RDF triples

L1

LLM Processing

Context fusion with retrieved
data, grounded generation
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Preliminary
Results

Rﬁpﬂﬂlﬂ .
L'acronyme ICA fait référence a I'International Council on Archives (Conseil international
e ™\ des archives). C'est une organisation mondiale qui rassemble les professionnels des
C 1 ICA archives du monde entier. Le but de I'lCA est d'améliorer la conservation et la gestion des
15 A 2 [l . . . documents archivistiques dans le monde, en fournissant des lignes directrices, des
International Council on Archives formations et en encourageant la coopération internationale entre les institutions
. chivistiques.
Tested on ICA Online Resource Centre s 5
content including toolkits, guides,
rr?anuals., standarc.zls,. glossarles, RS
directories, and bibliographies. _ h
System successfully retrieved .
relevant documents (ISAD(G) .
guidelines) and grounded responses ' .
in verified sources. '
Type your message here...
v/ Coherent responses v Source verification ) .
v/ High relevance Auitt with - Chainlit
\_ J
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Complétude des données par type d'information

p 1= ] Complétude totale
i 100.0% 100.0%

. | =~ D, ! ':‘_-"'I;,-- e : _ ‘__ 4 - 4% 94.4% 94.4%

Case 2: PIAF
e Portail International Archivistique
Francophone

laF

Multimédia Plan Auteurs Description Rubriques pédagogiques

Complete transformation of PIAF's
educational content covering the entire g |
archival management cycle. Rigorous e
preprocessing pipeline applied to i i e e e ;
multilingual training modules from T —
International experts. - |
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Ongoing Evaluation Process

End User Testing ' /
Query syntax validation and accuracy testing

Generated queries verification

9 Faithfulness Overall system performance assessment

Automated tests on retrievers and generators (upcoming)

RAGAS Framework © Answer Relevancy
Distributed vs monolithic agent comparison (upcoming)
@ Accuracy
Other LLM & RAG frameworks for assessment
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Roadmap &
Next Steps

Multi-Agent System

| Our Multi-Agent approach will

« Augment prompting capabilities:
An intelligent agent will be responsible for reformulating, enriching,
contextualizing, and optimizing user prompts.

« Augment retrieval capabilities:
An intelligent agent—or a coordinated set of agents—will handle this
complex task by leveraging multilingual processing and
complementary retrieval strategies.

« Augment reliability, traceability, explainability, and guidance:
An intelligent agent will gather user feedback and maintain a
structured prompt library to support consistent, transparent, and well-
guided interactions.
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Phase 1
Initial Agent

Video Demo here

= lJ

I 74 \ PORT NATIONAL
arc stique
F R/ PHONE

. Conversational agent setup with
ICA dataset. Single-agent system
with basic RAG implementation

Expand capabilities with
heterogeneous data sources with
RDF knowledge representation

2 Phase 2

Heterogeneous Data

®
PORTAIL IONAL Iso
archi que N
FRANCDO ONE

Phase 3
Multi-Agent System

3 Implementation of distributed
intelligent agents with parallel

Exploration and validation of diverse
archival scenarios, international
collaboration expansion, and real-
world deployment.

04 05
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processing and collaborative
problem-solving

Phase 4
Extended Use Cases
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https://youtu.be/NNoAd_HMDRM
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Latest advances in Generative Al combined with Knowledge
Engineering have made innovation possible fo face unprecedented
challenges in contemporary archival practices.
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