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Agenda

• Foundation models (FMs)

• Approaches and where to start

• Customise a foundation model 

• KX (AWS Partner track)

• Survey
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Pretrained on vast amounts of 

unstructured data

Contain large number of parameters that make 

them capable of learning complex concepts

Can be applied in a wide

range of contexts

Customise FMs using your data for domain-
specific tasks

Generative AI is powered
by FMs
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How FMs differ from other machine learning (ML) models



THE ARCHITECTURAL PATTERNS OF GENERATIVE AI AND YOUR DATA

© 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved. 

Text-to-text

Generate text from natural

language prompts

Text-to-embeddings

Generate numerical 

representation of text

“summarise the

articles on impact of

walking on heart health”

“a photo of an astronaut

riding a horse on mars”

Multimodal

Create and edit images using 

natural language prompts

“hand soap”

Numerical representation of

“Hand soap refills

Hand soap dispenser

Hand soap antibacterial”

“Ten thousand steps per day

is optimum for maintaining

a healthy heart”

Input Output FM

Types of FMs
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F O U N D A T I O N
M O D E L

Question in 

natural language 

(prompt)

answer

Prompt and answer
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Prompt and answer, but …

Prompt Answer

Who is the best men's soccer player of all time?

There are many great soccer players in the 

world, and it is difficult to say who is the best of 

all time. Some people might say that Lionel 

Messi or Cristiano Ronaldo are the best, while 

others might argue that players like Diego 

Maradona or Pele were better. Ultimately, it is 

up to personal opinion to decide who is the best 

soccer player of all time.

Where is Lionel Messi playing today?

Lionel Messi is currently playing for Paris Saint-

Germain (PSG). He signed with the club in 

August 2021 after leaving FC Barcelona.

Where is Lionel Messi playing as of September 

2023?

As of September 2023, Lionel Messi is playing 

for Paris Saint-Germain Football Club (PSG). He 

signed with PSG in August 2021 and his current 

contract with the club runs until June 2023.
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Prompt and answer, but …

Examples of special challenges 

posed by generative AI

Toxicity

Hallucinations

Intellectual property

Traceability

Recency of information

Question in 

natural language 

(prompt)

answer

F O U N D A T I O N
M O D E L



THE ARCHITECTURAL PATTERNS OF GENERATIVE AI AND YOUR DATA

© 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved. 

Approaches and where to start

• Create your own foundation model (FM)

• Use an existing foundation model
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Approaches and where to start

• Create your own foundation model (FM)

Key considerations

Do you have the necessary resources (e.g., data and 

compute)?

How are you going to train your model in light of 

the special challenges mentioned before (e.g., 

toxicity)?

Does an existing model fit your needs?

Do you have ML expertise?

How are you going to evaluate if your model is 

better than the existing models?

Challenges

Complex

Time-consuming process

Potentially (probably) expensive

• Then… self-manage!
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Approaches and where to start

• Use an existing foundation model

▪ Self-managed

▪ Fully-managed
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Data stays in your 

account including model, 

instances, logs, model 

inputs, model outputs

Fully integrated

with Amazon

features

1 2 3

Choose from 

more FMs offered 

by model 

providers

Try out model

or deploy

Fine-tune model and

automate ML 

workflow

Try out models 

through the AWS 

Management 

Console

Deploy the 

model for 

inference using 

SageMaker 

hosting options 

includes single 

node

Only selected 

models

can be fine-tuned

Automate ML

workflow

Self-managed: Amazon SageMaker JumpStart 
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Fully-managed: Amazon Bedrock

Easily build with FMs
Securely build generative AI 

apps with your data

Deliver customised

experiences using your data

Choose from a wide range of FMs

Access FMs through a single API

Fully managed experience

Enable generative AI apps to 

complete tasks with agents

Comprehensive data protection and 

privacy

Secure your generative AI applications

Support for governance and 

auditability

Fine-tune FMs privately 

Supplement organisation-specific 

information to the FM 

Deliver customised search 

capabilities for your organisation
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Customise a foundation model 

▪ Prompt Engineering

▪ Fine-tune a Model

▪ Retrieval Augmented Generation (RAG)
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Customise a foundation model 

▪ Prompt Engineering

Techniques Example

Zero-shot learning
"Classify the following text as either sports, 

politics, or entertainment: [input text]."

Few-shot learning
"[image 1], [image 2], and [image 3] are 

examples of [target class]. Classify the following 

image as [target class]"

Key considerations

Cost effective in comparison with other options

0 to low ML expertise is needed

Fast time to market
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Customise a foundation model 

▪ Fine-tune

Might be useful if you need:

To customise your model to specific business needs

Your model to successfully work with domain-specific language, such as industry jargon, technical 

terms, or other specialised vocabulary

Enhanced performance for specific tasks

Accurate, relative, and context-aware responses in applications

Responses that are more factual, less toxic, and better-aligned to specific requirements
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Customise a foundation model 

▪ Fine-tune

Approach Purpose

Domain adaptation fine-tuning

Adapt FMs to specific tasks using limited 

domain-specific data. You can use domain 

adaption fine-tuning to get your model working 

with domain-specific language, such as industry 

jargon, technical terms, or other specialised 

data.

Instruction-based fine-tuning

Uses labelled examples to improve the 

performance of FM on a specific task. The 

labelled examples are formatted as prompt, 

response pairs and phrased as instructions.
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Customise a foundation model 

▪ Retrieval Augmented Generation (RAG)

– Retrieve data from outside a foundation model 
and augment your prompts by adding the 
relevant retrieved data in context

Examples of special challenges 

posed by generative AI

Toxicity

Hallucinations

Intellectual property

Traceability

Recency of information
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Customise a foundation model 

▪ Retrieval Augmented Generation (RAG)

– Retrieve data from outside a foundation model 
and augment your prompts by adding the 
relevant retrieved data in context

Semantic Search

Technique Components

Deep learning Amazon Kendra

Embeddings

Embedding 

model +

Vector 

datastores
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Customise a foundation model 

▪ Embeddings
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Customise a foundation model 

▪ Using vector datastores for RAG
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Introduction

22

Each week state-of-the-art LLMs become available, yet keeping LLMs up-to-
date is hard. 

“I'm unable to provide real-time information or access the internet as I was 
only trained up to September 2021.”

Frequently retraining or fine-tuning models with new data is slow, expensive 
and resource intensive.

How can we bring down costs, add real-time context, introduce guard rails 
for LLMs, while also improving explainability?  

… Vector Databases!



THE ARCHITECTURAL PATTERNS OF GENERATIVE AI AND YOUR DATA

© 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved. 

▪ Proven in capital markets since 1993 

– our client list includes the Top 40 

Tier 1 Banks

▪ Headquarters in Newry (County 

Down) with 650 employees globally 

across 16 Locations

▪ Real-time Streaming and Historical 

Analysis

▪ World’s Fastest Vector and Time-

series Engine

▪ Powering Wall Street Trading for 30 

Years

What are KX known for? AWS PartnershipWho Are KX?

▪ kdb Insights on Amazon FinSpace

▪ Time-series Managed Service (PaaS)

▪ Launched June 2023

▪ KDB.AI Cloud on AWS

▪ Vector DB offering by KX (SaaS)

▪ Launched Sept 2023

KX powers actionable decision-making for insights-driven businesses by 

uniquely enriching real-time data analytics with historical insight.
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By leveraging a process called Retrieval Augmented Generation (RAG), vector databases can 
help keep LLMs accurate while allowing all reasoning to happen in the model.

This has the following benefits:

- We can ground LLM responses in truth and facts

- We can supplement LLMs with real-time, contextual information 

- Facilitate long-term memory and statefulness with LLMs through a native knowledge base

- Improve time-to-market by reducing upfront costs for building responsible AI Apps.

So why the big fuss about Vector Databases?
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Golden AI Fits Between 

Discriminative & Generative AI

Algorithmic 

Trading

Trading Strategy 

Optimisation

Forecasting

Pricing Engines

Content/Report  

Creation

Text Analysis, 

SEC/Regulatory 

reports/Filings

Sentiment 

Analysis

Synthetic Data 

Creation

Similarity

Search

Anomaly

Detection

Discriminative AI Generative AI

Golden
AIEnglish is the hottest

new programming language
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Pre-Trade

• Accelerate research on industry trends.

• Market predictions on news and social 

based on sentiment

• Prompt recommendations and support 

for traders and investors

Trading

• Market-making and matching are heavily 

mathematical scenarios that many not have 

affinity for LLMs

• Back-testing and automation of event-

driven trading strategies using SEC filings 

and market data

Clearing and Settlement

• Settlement is a complex multi-party 

process that is heavily dependent on 

mathematical scenarios that many not 

have affinity for LLMs

Custody and Funds

• Monitor transactions to ensure compliance 

with regulatory requirements.

• Analyse and monitor risk 
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Technical Use Cases
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Example RFP Q&A Bank
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[-0.02708149 -0.00428466  0.00261636 ... -
0.00149997  0.01736646 -0.01189924]

[-0.00624097 -0.01354691  0.00236972 ...  
0.00461045 -0.00412757 -0.02891948]

RFP Question 1:
Does your technology integrate with AWS IAM for AuthN/`Z?
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LangChain, KDB.AI and Amazon Bedrock

LLM ResponseRAG Prompt
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Using LLMs for RFP Q&A with RAG

RFP Q&A Bank
Previous Submissions

RFP Requirements

RFP Context RFP Response

RFP Draft Returned

Titan LLMSimilarity Search

-0.02708149 -0.00428466  0.00261636 …

-0.00157594  -0.00036373  0.00200396 …

-0.01149151 -0.01847309 -0.00061241 ...

Vector Embeddings
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The Next Wave

KX have had 150 Customer Conversations over 3 months

Climb the AI value ladder by combining real-time datasets

Customer Support and Document Q&A chatbots were just 
the beginning

Customers will build their own intellectual property around 
stateless LLMs. (golden vs non-core use-cases)

Customers will now build AI enabled apps with Contextual 
Reasoning

• Tap into all their existing multi-modal datastores on AWS

• Agents for Bedrock (automation / long running tasks).

Why did my portfolio decline in value?
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Call to action

You have the data, now decide are you a taker, shaper or a maker? 

Check out our Free Developer Sandbox on AWS https://kdb.ai/

The #1 Vector Database for 30 Years:

- As independently STAC benchmarked for Tick Analytics in FSI

- As ranked by DB-Engines in the Vector DBMS category

https://kdb.ai/
https://www.stacresearch.com/m3
https://db-engines.com/en/ranking/vector+dbms

