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Agenda

• AI @ BnL

• Mini Demo

• From Idea to Prototype

• Implementation

• Production and Communication

• Demo



AI @BnL



Introduction

STRATEGIC PRIORITIES 

WE DIGITISE HERITAGE COLLECTIONS

Planed end:  2030

WE ENSURE EASY ACCESS TO THE COLLECTIONS AND 

SERVICES AND ADAPT THEM TO NEW NEEDS

AI Projects

WE PURSUE STRATEGIC NATIONAL AND INTERNATIONAL 

PARTNERSHIPS

Regular exchange with other national libraires



Discussion around AI is multifaceted

• Advancements and Benefits
AI has made significant technological advancements, enabling automation, personalization, and efficiency in various 
domains

• Challenges and Concerns:
The rapid development of AI has raised ethical, societal, and legal concerns

• Ethics and Bias
Ethical considerations in AI are paramount. Biases in AI systems can lead to discrimination, reinforcing existing 
inequalities.

• Regulation and Governance
Governments and institutions are developing regulations to address AI's challenges, including data protection, 
transparency, and accountability. 

• AI and Creativity
AI systems can generate creative content, such as art, music, and literature. The debate centers on whether AI can truly 
be creative and how it impacts human creativity.

-> Potential and concerns  .  BnL wants to take part in the discussion





Mini Demo



Idea to Prototype



General AI Project Approach

Prototype

Key User 
Feedback

Adjust
Approach?

Select AI 
Method

Identify 
Objective

Integration in 
Existing
Systems

Communication 
& Promotion 

Ongoing Assessment



Chat: Idea to Prototype



Chat Prototype

• March 2023: Is a document chatbot feasible? Yes
Chat with Document(s) using OpenAI ChatGPT API and Text Embedding (Kim Sung)

• First Prototype uses langchain
• Few lines of code

• Preprogrammed interactions (document queries, chatbot, agents…)

Black Box, In Memory DB, Only English, Cannot Tune, No Document Filtering



Implementation









Corpus: eluxemburgensia.lu

Digitisation since 2003

- Preserve

- Disseminate

- Support research



Corpus : Article Segmentation

METS / ALTO

- Public tenders

- Manually tagged

- Table of contents



eluxemburgensia Statistics







Preprocessing

Final Dataset

• Discarding articles with less than 100 characters

• Newspaper, date, URL, … associated with every chunk

• 9.5m chunks derived from 8m articles









Embedding (June 2023)

OpenAI Ada

$1 / 10m tokens

Unknown LB (multilingual)

1536 dimensions

Cohere

$4 / 10m tokens

Supports LB (multilingual)

768 dimensions

Paraphrase

Free & open source

No LB (multilingual)

384 dimensions

Symanto

Free & open source

No LB (multilingual)

768 dimensions



Embedding

Manual Evaluation

• Test set with 5k DE and 5k FR chunks (same topic)

• Compute top-5 similar chunks for every model

• Manual evaluation of similarity and overlap

• Analysis of language distribution



Embedding

Experiment

• OpenAI Ada embeddings for test set

• Reduced to 3D using PCA

• Languages divided in space

Solution

• Translation





Vector Database

• 9.5M vectors, 1536 dim, text, metadata

• Need for a fast vector database with
• Cosine & dot-product distance

• Filtering

• Metadata

• ChromaDB did not work for our scale (in-memory)

• Switch to qdrant (memory & memory-mapped)

• Tests with 2 node cluster

• Tests with elasticsearch



Vector Database

Server Type milliseconds

1 Server (24GB RAM, 8 CPU) 12000

Cluster of 2 Servers (2x24 GB, 8 CPU) 4200

1 Server  (24 GB RAM, 8 CPU) 75000

1 Physical Server (120 GB RAM, 96 CPU) 20





Translation

M2M-100 Meta

• Local and open source

• Requires known source language (langid)

• Can translate between any pair of 100 languages

• Accelerated using GPU

• Target languages: DE and FR





Prompt Engineering

Benutze nur die Informationen der folgenden Zeitungsartikel:

Artikel 1 vom 20.06.1963:

Arbeiten zur Konstruktion des „Pont Grande-Duchesse Charlotte” ...

Artikel 2 vom 24.10.1966:

Le Pont Grande-Duchesse Charlotte ...

...

Um diese Frage zu beantworten (auf Deutsch):

Wann wurde die Brücke Grand-Duchesse Charlotte gebaut?

Template

Metadata

Chunks

Question



Large Language Models (october 2023)

GPT-3.5 OpenAI

4k / 16k tokens

Some LB (multilingual)

$15 / $30 / 10m Tokens

Llama 2 Meta

4k tokens

No LB (multilingual)

Free & open source

Flan-T5 Google

2k tokens

No LB (multilingual)

Free & open source



Production and 
Communication



Costs (october 2023)

One time

• Embeddings for 9.5m chunks: €450 

Running

• Per user question: €0.02

• Language model: 99,9%

• Embedding model: 0,1%

• Daily question limit per account: 30



Acceptable Use

• Usage of OpenAI models ➔ Usage policies from OpenAI
• Building products for political campaigning or lobbying purposes

• Automated determinations of eligibility for credit, employment, educational 
institutions, or public assistance services

• High risk government decision-making

• …

• Queries can be monitored by OpenAI

• Systems must provide a disclaimer to users informing them that 
AI is being used and of its potential limitations



Communication

Important Messages

• New and unconventional type of service

• Different use case than traditional search bar

• Understanding of the chat engine process

• Usage limitations (e.g. exhaustive search)

• Not perfect, there can be mistakes



Future Updates

Feedback

• Listen to and evaluate user feedback

• Thumbs up/down reactions (96% none / 2% up / 2% down)

Ideas

• Variable amount of reference articles

• Date range to constrain references articles in time

• Improved translation model for lb

• Maybe only propose semantic search

• GPT4 Turbo, function calling etc.



Demo



Thank you
https://chat.eluxemburgensia.lu

Yves Maurer

National Library of Luxembourg
yves.maurer@bnl.etat.lu

@yvesmaurer

@ymaurer@mastodon.top

https://chat.eluxemburgensia.lu/
mailto:yves.maurer@bnl.etat.lu

	Slide 1: chat.eluxemburgensia.lu - AI chatbot
	Slide 2: Agenda
	Slide 3: AI @BnL
	Slide 4: Introduction
	Slide 5: Discussion around AI is multifaceted
	Slide 6
	Slide 7: Mini Demo
	Slide 8: Idea to Prototype
	Slide 9: General AI Project Approach
	Slide 10: Chat: Idea to Prototype
	Slide 11: Chat Prototype
	Slide 12: Implementation
	Slide 13
	Slide 14
	Slide 15
	Slide 16: Corpus: eluxemburgensia.lu
	Slide 17: Corpus : Article Segmentation
	Slide 18: eluxemburgensia Statistics
	Slide 19
	Slide 20
	Slide 21: Preprocessing
	Slide 22
	Slide 23
	Slide 24
	Slide 25: Embedding (June 2023)
	Slide 26: Embedding
	Slide 27: Embedding
	Slide 28
	Slide 29: Vector Database
	Slide 30: Vector Database
	Slide 31
	Slide 32: Translation
	Slide 33
	Slide 34: Prompt Engineering
	Slide 35: Large Language Models (october 2023)
	Slide 36: Production and Communication
	Slide 37: Costs (october 2023)
	Slide 38: Acceptable Use
	Slide 39: Communication
	Slide 40: Future Updates
	Slide 41: Demo
	Slide 42: Thank you

