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About me

¶Software/Data Engineer

¶~10y experience in ôBig-dataõ / cloud systems

¶Real-time (and batch) data at scale

¶Apache Avro and Beam PMC/committer

¶Apache Software Foundation (ASF) member

ôAn open-source data systems personõ, so why do I care about AI/LLMs?



WARNING
Many points in this presentation represent what I think of 

the field, they may differ of what my employer thinks.

Try not to be offended if some terms are not exactly what 

your definition of the term is like Artificial Intelligence or 

Open Source. (yes, we are living in strange times!)
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How did I (we) miss this revolution?



Artificial Intelligence

1956

Artificial Intelligence
The field of computer science that seeks to create 

intelligent machines that can replicate or exceed 

human intelligence

Machine Learning

1997

Machine Learning
Subset of AI that enables machines to learn from 

existing data and improve upon that data to make 

decisions or predictions

Deep Learning

2017
Deep Learning
A machine learning technique in which layers of neural 

networks are used to process data and make decisions

Generative AI
2021

Generative AI
Create new written, visual, and auditory content given 

prompts or existing data



AI 

breakthroughs

¶2016 Object recognition 

¶ Human parity 

¶2017 Speech recognition

¶ Human parity

¶2018 Machine reading comprehension 

¶ Human parity

¶2019 Machine translation

¶ Human parity 

¶2020 Conversational QnA 

¶ Human parity

¶2021 Image captioning

¶ Human parity

¶2021 Question Answering

¶ Human parity



AI is already mainstream 
¶Top 3 common adopted AI use cases and benefits

¶1¶ Intelligent document automation 

¶ Automate processes and improve 

operational efficiency

¶2 ¶ Sales and Demand Forecasting 

/ Inventory Management

¶ Accelerate time -to -market

¶3¶ Hyper-personalization for up -sell 

and cross-sell

¶ Build digital trust and improve user 

experiences 



A large language model  is a type of 

artificial intelligence that can process 

and produce natural language texts. 

It learns from a massive amount of text 

data, such as books, articles, and web 

pages, and discovers the patterns and 

rules of language from them. 

It can do various tasks, such as 

answering questions, summarizing 

texts, writing essays, and more.

Prompt: 

In 100 words or less, please tell me what a large language model is

Prompt: 

A futuristic abstract rendering of a large language model

What are LLMs?



LLMs enable new features

Å Content generation

Å Summarization

Å Semantic search

Å Prompt Engineering

Å Instruction following

Å Copilots / Assistants



User expectations 

What if I have that!

Å Be able to interact like that,

have an ôexpertõ assistant

Å Use my own data to ask any question

Å Integrate it with my systems and

workflows



AI/LLM revolution consequences for data practitioners

1. Better tools to do 

our work faster

2. Make structured and

unstructured data accesible

3. Offer similar features/services 

to others



1. Better tools to do our work faster



Code Assistants to create (and understand) code faster



Natural Language to do data processing

1. Not only queries, data preparation and report generation

SQL is soê 1970s!



Bots to do / understand for PR reviews



òêbut we are an open-source project we cannot use these 

tools!ó

The ASF recently published a Generative Tooling Guidance

https://www.apache.org/legal/generative -tooling.html

https://www.apache.org/legal/generative-tooling.html


2. Make structured and unstructured 

data accesible at scale



Is Data Engineering that different in 

the LLM days?



Making Unstructured data accesible <the old days>

Å Query/Index logs to extract information

e.g. Observability

Å Just put everything in some database we will care later



Does every data have some hidden structure?

Å File format metadata (e.g. headers in images)

Å Automatic structure ôextractionõ ðParsing / Classic NLP

Å Look for structure conceptually - Features

Å Manual structure (aka Human labeling)

LLMs
Å Represent data in a model space (aka embeddings)



Hierarchy of language model customization

Retrieval Augmented Generation

LLMOps

Responsible AI

Add your data

Prompt engineer

Fine-tune

Train

90%* of use cases



Retrieval Augmented Generation (RAG)

User 

application

Documents

Prompt
AI Service



Retrieval Augmented Generation

User Question

LLM Workflow

Query My Data Search Index

Add Results to Prompt

Query Model
Large Language 

Model

Send Results



Semantic Search



Embedding Model 0.027 -0.001 0.002 ê 0.011

Image

Audio

Text

Semantic Search & Power Of Embeddings



Cosine Similarity

Cosine similarity - Wikipedia

https://en.wikipedia.org/wiki/Cosine_similarity


Cosine Similarity

Cosine similarity - Wikipedia

https://en.wikipedia.org/wiki/Cosine_similarity


Vector Databases



When fine -tuning may be needed

Å You are using a smaller language model

Å Latency is critically important to use case

Å Accuracy of the outputs of this model after prompt engineering does not meet customer requirements

Å Your organization has thousands of high-quality, proprietary, domain hyper -specific example data as well 

as ground truth and is committed to maintaining both assets over time

Important:

Fine-tuning promises improvement over few -

shot learning. However, the latest research 

hasnõt demonstrated this conclusively.

No More Fine-Tuning? An Experimental Evaluation of Prompt Tuning in Code Intelligence, Wang et al., 2022.

https://arxiv.org/pdf/2207.11680.pdf


OpenAI Fine-Tuning API

Sarcastic Chatbot

Fine-tuning - OpenAI API

{"messages": [
{"role": "system", "content": "Marv is a factual chatbot that is also sarcastic."},
{"role": "user", "content": "Who wrote 'Romeo and Juliet'?"},
{"role": "assistant", "content": "Oh, just some guy named William Shakespeare. Ever heard of him?"}]
}

https://platform.openai.com/docs/guides/fine-tuning


Teaching SQL by fine-tuning

{"messages": [
{"role": "system", "content": "CREATE TABLE table_1341586_19 (district VARCHAR, incumbent VARCHAR)"},
{"role": "user", "content": "how many district with incumbent being lindy boggs"},
{"role": "assistant", "content": "SELECT COUNT(district) FROM table_1341586_19 WHERE incumbent = "Lindy Boggs"}]
}



Teaching SQL by fine-tuning

Fine-tuning - OpenAI API

https://platform.openai.com/docs/guides/fine-tuning


PowerBI Report Generation

Microsoft Build 2023

https://youtu.be/FaV0tIaWWEg?t=1461


PowerBI Report Generation



AI services are usually exposed as REST endpoints

AI

Service

Object Storage

aka Data Lake



¶ Turing
¶ Rich language 

understanding

¶ Z-Code
¶ 100 languages translation

¶ Florence
¶ Breakthrough visual 

recognition 

¶OpenAI

¶GPT-3/GPT-4
¶ Human-like language 

generation

¶ DALL-E
¶ Realistic image generation

¶ Codex 
¶ Advanced code generation

¶Azure AI 

services

¶ Vision

¶ Speech

¶ Language

¶ Decision

¶ OpenAI Service

¶ Cognitive Search

¶ Form Recognizer

¶ Immersive Reader

¶ Bot Service

¶ Video Analyzer

¶ Better search and Q&A

¶ Better customer 

engagement and support

¶ Better matching and 

content moderation

¶ Better email management 

and meeting preparation

¶ Better knowledge 

management

¶ Better meeting 

management

¶ Better reading and 

writing assistance

¶ Better content 

moderation

ChatGPT
Conversation generation



A simplified AI solution

AI Service

End-user

service

Large scale

data engine

Orchestrator

LLM Model

DB

Vector

Object Storage

Document

Extraction

Structured/

Unstructured



SynapseML ðAI Services at scale

Async Parallelism

Automatic batch of requests

Rate-Limit aware 

MIT licensed

https://microsoft.github.io/SynapseML/

https://microsoft.github.io/SynapseML/


SynapseML ðAI Services at scale

Async Parallelism



SynapseML ðAI Services at scale

from synapse.ml.cognitiveimport OpenAIEmbedding

df =spark.read.parquet(έabfss://..." )

embedding=
OpenAIEmbedding()

.setSubscriptionKey(key)

.setDeploymentName(deployment_name)

.setCustomServiceName(service_name)

.setTextCol("text" )

.setOutputCol("embeddings")

completed_df= embedding.transform(df).cache()



LLMs are great at other scale ðAccesibility !

Do you know how many people want to analyze data and know SQL 

or some query language to do it?

Å 3 Billion people not have access to technology still today [1]

Å 800M people are illiterate [2]

Å 300M visually inpaired [3] 

Do you want a cool project to do for the ASF

work on accesibility we really need it!

https://www.itu.int/hub/2021/11/facts-and-figures-2021-2-9-billion-people-still-offline/
https://en.unesco.org/gem-report/there-are-still-781-million-illiterate-adults
https://www.who.int/news-room/fact-sheets/detail/blindness-and-visual-impairment




3. Offer similar features/services to others



Houston we have a problem.

There are no real Open SourceËAIs

1. Llama2 is fantastic but it is not Open-Source [1]

2. Actually what does Open-Source AI mean?

3. And if you are a geek like me you should be literally counting the 

hours until the 17th october the date where OSI is going to release 

its first draft

https://blog.opensource.org/metas-llama-2-license-is-not-open-source/


There are many available LLM models

Å Llama 2 - Meta

Å Claude 2 - Anthropic

Å Vicuna - (LMSYS)

Å Whisper ðOpenAI

Å ê



Which available LLM to choose?



Which available LLM to choose?



mmmê maybe we have more problems





Security for Data Prompts

{role: system}

{content: You are a professional and courteous data engineering assistant helping to write SQL queries to 
analyzeand visualize datasets. You **must decline** to respond to topics that could be hateful, offensive, 
adult, harmful (especially to minorities), or violent, as well as topics related to gambling, drugs, or illegal 
activities, unless directly related to an analysis you are assisting with, in which case only offer advice on 
how to analyzethe data.

You **must decline** responding to prompts that are not related to SQL or data analysis. You **must 
decline** responding to advice on topics outside your professional expertise. 

You **must decline** responding to topics that can be harmful to someone physically, emotionally, or 
financially.



Security for Data Prompts - Jailbreaks



There is an extra evil for data practicioners

Nondeterminism



Orchestrator: Plug -ins and interpreters

LangChain / Semantic Kernel

OpenAI API

Plug-Ins

App Orchestrator

API

Data Source

Others



We need more new open-source 

tools?



A simplified AI solution

AI Service

End-user

service

Large scale

data engine

Orchestrator

LLM Model

DB

Vector

Object Storage

Document

Extraction

Structured/

Unstructured



Document Extraction

We need to extract the unstructured text from documents

Toolkit to extract metadata and text from thousand of formats

Extensible Parsers: PDF, Excel (POI), etc

Created in 2016 = Battle tested

Tika Server: REST Interface

Multiple language bindings (out of Apache)



Vector database

We need to create a vector index for search

Java library to do powerful indexing and search

Lucene 9 added HNSW to find nearest neighbour

to a query vector

You probably already have Solr or a lucene-based system in your org.

Most Databases/Datastores will support this at some point.



Vector database



A simplified AI solution

AI Service

End-user

service

Large scale

data engine

Orchestrator

LLM Model

DB

Vector

Object Storage

Document

Extraction

Structured/

Unstructured



The power of the Apache ecosystem


