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Today…
• A very short introduction to LLMs
• Some basics
• HCL Domino IQ
• The Bigger Picture
• The Knowledge Gap: What LLMs don’t know
• Retrieval-augmented generation
• Langchain4j Domino Project
• Emerging concepts in the LLM World
• Conclusion and Q&A



Serdar Basegmez
• Developer/Half-blooded Admin
• New(ish) Londoner - Ex-Istanbulite
• Freelancer at Developi UK
• Member Director at OpenNTF Board

• Notes/Domino since 1999
• IBM Champion Alumni (2011-2018)
• HCL Ambassador (2020-2025)

• Blog: LotusNotus.com / Bluesky: @serdar.uk
• Also tweets/writes/speaks/podcasts on scientific skepticism



Everything Open Source!
Demos, source codes, libraries, integrations, datasets…

https://github.com/sbasegmez



A very short introduction…

Large Language Models





Language Representation
• Vector representation for words in multi-dimensional space

https://www.cs.cmu.edu/~dst/WordEmbeddingDemo/tutorial.html https://projector.tensorflow.org/



LLM Under the Hood

https://moebio.com/mind/



https://xkcd.com/1838



Large Language Models

https://blogs.nvidia.com/blog/what-are-foundation-models/





LLMs Make Text Tasks Easier
• Summarisation / Simplification
• Sentiment analysis
• Chatbots / Conversational AI
• Classification / Categorisation
• Semantic Search
• Speech recognition
• Recommendation

• Content Generation
• Text-to-speech synthesis
• Spell/Grammar correction
• Translation
• Fraud detection
• Code generation
• AI Agents



Picking the Right Model
Right tool for the right job…



Model Options

Local LLM (Model Runners) 
(e.g. Domino IQ, Ollama…)

Cloud LLM (API-based) 
(e.g. OpenAI, Vertex AI…)

✓ Data won’t leave the server 
✓ Most are free with permissive licenses 
✓ No vendor lock-in 
✓ No cost per operation 
✓ Model Runners can be flexible

! Model files are huge. 
! LLM tasks are resource-intensive 
! Maintenance can be a hassle 
! Less capable models

✓ Managed services 
✓ Pay-per-use model 
✓ Scalable / Available 
✓ High performance / High quality 
✓ Much better in complicated tasks

! Privacy and security concerns 
! Network latency 
! High costs for very busy systems 
! Vendor lock-in



Decide and Test the Model

Vivien Tran-Thien, https://blog.dataiku.com/practical-llm-selection-a-recipe-for-success



HCL Domino IQ
Domino Server meets Large Language Models



HCL Domino IQ: GA at Domino 14.5

https://help.hcl-software.com/domino/14.5.0/admin/domino_iq_server.html



HCL Domino IQ: Native Access

https://help.hcl-software.com/domino/14.5.0/admin/domino_iq_server.html

New LS/Java Bindings 
NotesLLMRequest / NotesLLMResponse

External inference engine 
via native DB Threads



HCL Domino IQ: Inference Engines

https://help.hcl-software.com/domino/14.5.0/admin/domino_iq_server.html

Domino IQ Inference Engine 
Separate Install

External inference engine 
via native DB Threads

New LS/Java Bindings 
NotesLLMRequest / NotesLLMResponse



Domino IQ Inference Engine

Domino Server

DB Server Thread

Nomad App

Domino IQ Inference Engineinstall

http(s)



Domino IQ Inference Engine

Domino Server (Local Mode)

Domino IQ Inference Engine

GGUF Model File

DB Server Thread

Nomad App

install

download Requires GPU!

http(s)



Domino IQ Inference Engine

Domino Server (Local Mode)

Domino IQ Inference Engine

GGUF Model File

DB Server Thread

Nomad App

install

download

Notes Client

NSF App

NRPC

http(s)



Notes Client

Domino IQ Whole Picture

Domino Server (Local Mode)

Domino IQ Inference Engine

GGUF Model File

Domino Server (Remote Mode)

DB Server Thread

DB Server Thread

HTTP(s)

NSF App
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HCL Domino IQ: Third Party LLM

https://help.hcl-software.com/domino/14.5.0/admin/domino_iq_server.html

Domino IQ Inference Engine 
Local Mode

OpenAI-Compatible API 
OpenAI, Ollama server, etc.

External inference engine 
via native DB Threads

New LS/Java Bindings 
NotesLLMRequest / NotesLLMResponse



Notes Client

HCL Domino IQ: Third Party LLM

Domino Server (Remote Mode)

DB Server Thread
HTTPS

NSF App

Nomad App

N
RP

C

Third Party LLM Provider

OpenAI Compatible 
Endpoint

Local Cloud

Ollama OpenAI

Docker (Beta) Gemini

Llamafile Anthropic

etc…



Demo
Domino IQ on Notes Client



Domino IQ Demo



Domino IQ: What’s the Catch?
• Only for Chat Completion for now… (Watch this space!)
• Number of Models to use
• Local Mode can use a single model only
• Remote Mode can use multiple models (only a single Remote)
• Dev/Testing platform issues
• Local Mode requires a GPU
• TLS is mandatory on remote mode
• Use Remote mode with Ollama + Nginx (See EA3 Forum)



HCL Domino IQ: GA at Domino 14.5

https://help.hcl-software.com/domino/14.5.0/admin/domino_iq_server.html

Domino IQ Inference Engine 
Separate Install

OpenAI-Compatible API 
OpenAI, Ollama server, etc.

External inference engine 
via native DB Threads

New LS/Java Bindings 
NotesLLMRequest / NotesLLMResponse



The Knowledge Gap of LLMs
“You know nothing, Jon Snow”



The Knowledge Gap of LLMs
• LLMs lack access to up-to-date or private data
• Even with what they know, it can get lost in the noise
• e.g. Make up the name and, make mistakes
• So LLMs confidently generate incorrect or missing details
• It’s not lying, just guessing

Suggest an OpenNTF app for logging

XPages Log File Reader

What ???



Increase Knowledge: Fine Tune (Transfer Learning)

https://www.upstage.ai/blog/tech/understanding-finetuning



Add Context with RAG
• Retrieval-augmented generation

• The common use case:
• Domain Knowledge in documents, databases, etc.
• Ingest all the knowledge to a memory
• We receive a question for LLM
• Retrieve and build a context from the relevant knowledge
• Send question + the relevant context to the LLM…



RAG Step 1: Ingestion

Vector Database

Preprocessing 
Chunking 

Indexing/Inges3ng

Documents

Chunk

Chunk

Chunk

Chunk

Chunk

LLM 
Embedding 

Model

Embedding Upser7ng



RAG Step 1: Ingestion
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RAG Step 1: Vector Databases

https://www.graft.com/blog/top-vector-databases-for-ai-projects



RAG Step 2: Retrieval

Vector Database
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RAG Step 2: Retrieval
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Mind the Instruction Gap: Prompt Engineering

Katsiaryna Ruksha, https://www.godeltech.com/blog/prompt-engineering-classification-of-techniques-and-prompt-tuning/





LLM with Java and Domino
Programmability beyond Domino IQ…



For Java Developers

• LangChain4j is very promising

Java meets AI

How to Build LLM-Powered Applications with LangChain4j



A New Project: Domino-LangChain4j
• Import langchain4j library into Domino
• Utilise ChatModel w/ Local or Cloud LLM
• OpenAI and Ollama
• Vector Databases
• Milvus and Chroma
• Quick and easy RAG
• RAG document loaders for Domino 

documents

Java meets AI

How to Build LLM-Powered Applications with LangChain4j



Domino-LangChain4j

Ingest Documents into 
Vector Database



Domino-LangChain4j

Load by Field

Load Attachments

DominoDocumentLoader



Domino-LangChain4j

Customize Metadata

DominoDocumentLoader



Demo
RAG chatbot with XPages in action





Domino-LangChain4j
Quick RAG



Domino-LangChain4j

"How do I create a local replica for a database?"

"The database is huge. I don't want all of it.”
+

↓
“User wants to create a smaller local replica for a very large database.”

Query Transformation



Domino-LangChain4j - Tools

Tool Prompt

Tool declaration



Domino-LangChain4j: More…
• Server and Designer plugins
• Requires 14+ (Java 17)
• Based on Domino JNX
• Additional plugins for additional LLMs*

• Domino-specific utilities*
• Java Agent and DOTS support
• Domino IQ Support (?)
• Observability / Logging
• XPages Beans
• Configuration

• LC4J GA released just last week!
• Feedbacks are welcome! 

Java meets AI

How to Build LLM-Powered Applications with LangChain4j

* In progress



Domino isn’t Built for This—Yet
• Domino has the capabilities
• Missing Pieces in the Domino + LLM Pipeline
• NSF does not store/index vectors
• Options for background tasks are limited
• Programmability is highly restricted
• Outdated parts limit integration

• Alternatives?
• Run your LLM outside of Domino
• Hybrid Pipelines



Critical Considerations for LLM Projects
• Cybersecurity in LLMs
• OWASP Top 10 for LLM Applications
• Responsible and predictable AI
• Guardrails, moderation, explainability
• AI Compliance



Emerging Concepts
Keep an eye on these…



CAG: Cache-Augmented Generation
• An alternative model for RAG

Retrieval Inefficiencies

Seven Failure Points When Engineering a Retrieval Augmented Generation System https://arxiv.org/pdf/2401.05856



CAG: Cache-Augmented Generation
Indexing/Inges3ng

Documents

Chat History

Large 
Language 

Model

Prompt

Ques3onQues3on

Large 
Language 

Model

Knowledge 
Cache

✓ No Retrieval Overhead 
✓ Simplicity 
✓ Consistency in Behaviour 
✓ Efficient and Accurate Response

! Large Context-size Needed 
! Limited Knowledge-base 
! Better for Stable Knowledge 
! Not Suitable for Multiple Sources



MCP: Model Context Protocol

Tool Prompt

Tool declaration



MCP: Model Context Protocol

Tool declaration

https://modelcontextprotocol.io/introduction

• Universal tool/capability discovery
• Agentic AI



Agentic AI

https://medium.datadriveninvestor.com/ai-agent-platform-reference-architecture-0be5b19d0eba



Feedbacks and Discussions
• Q&A now, or…
• OpenNTF Discord Server
• Specific Projects —> Using LLM/AI in Domino Applications 

OpenNTF Discord



Resources
➡ All the demo materials: 

• https://github.com/sbasegmez/LLM-Demos

➡ OpenNTF Projects Metadata: 
• https://www.openntf.org/main.nsf/project.xsp?r=project/OpenNTF Projects 

Dataset

➡ Domino-Langchain4j experimental version: 
• https://github.com/sbasegmez/domino-langchain4j

https://github.com/sbasegmez/LLM-Demos
https://www.openntf.org/main.nsf/project.xsp?r=project/OpenNTF%20Projects%20Dataset
https://www.openntf.org/main.nsf/project.xsp?r=project/OpenNTF%20Projects%20Dataset
https://github.com/sbasegmez/domino-langchain4j


More Good Stuff: Odds and Ends
• Further reading…
• Huggingface blogs
• RAG - Retrieval Augmented Generation
• Multimodal approaches
• Prompt Engineering
• Courses, guides
• Quick Start Guide to Large Language Models (LLMs) 

Course by Sinan Ozdemir
• Large Language Models: Application through Production 

Databricks
• Large Language Model Ebooks 

NVidia 

https://www.oreilly.com/library/view/quick-start-guide/9780135384800/
https://www.youtube.com/playlist?list=PLTPXxbhUt-YWSR8wtILixhZLF9qB_1yZm
https://resources.nvidia.com/en-us-large-language-model-ebooks



