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• After a full day of insightful 
sessions at PGConf India, you’re 
ready to unwind.

• You and your fellow attendees are 
looking for a coffee spot nearby to 
relax and chat.

• But you’re in the mood for a place 
with cozy vibes, tasty snacks, and 
great ambience.

• And it should be within 5 km of the 
hotel, so its easy to walk back.



• With PostgreSQL’s robust 
geospatial and vector 
capabilities, combined with 
RAG implementation, we can 
find the perfect coffee spot 
near you.

• Let’s walk through the 
journey of turning basic text 
search into a powerful, 
context-aware search 
solution.
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https://www.kaggle.com/datasets/rajeshrampure/zomato-dataset/data



Dataset

Data including 
URL, business 

name, address, 
rating, and 

review
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• Let's start by using Postgres’s 
for pattern matching.

• Search reviews to see if they 
mention words like 

and .

WHERE r.text ILIKE '%restaurant%'  
-- Searching for reviews mentioning 'restaurant'.

AND r.text ILIKE '%cafe%'    
-- And those mentioning 'cafe'.









This approach is simple but has 
limitations when it comes to 
complex phrases or contextual 
search.

WHERE r.text ILIKE '%cafe with 
chill vibes%’; 
-- Search for cafes in review text
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• Next, we use PostgreSQL’s FULL 
TEXT search capabilities.

• Full-text search helps us find 
phrases like ‘restaurant’ or ‘cafe 
in Bangalore’.

WHERE r.text_search @@ 
to_tsquery('english', 'restaurant | 
cafe’)
-- Search for "restaurant" OR "cafe"











WHERE r.text_search @@ 
websearch_to_tsquery('english', 'cafe 
with chill vibes’) 
-- Attempting full-text search with a phrase

This is better for phrase-based 
searches but struggles with 
nuanced queries like ‘cafe with 
chill vibes’.
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• Lists of numbers that represent 
items in a high-dimensional 
space.

• For example, a vector 
representing the string “ " 
might be [0.7, 0.8, 0.5].

• Each number in the vector is a 
dimension of the space.



Use a model to generate vectors for items:

Input → Model → Vector
" " word2vec [0.017198, -0.007493, -0.057982, ..]
" " word2vec [0.004059, 0.06719, -0.093874, ...]

Model Input types Dimensions
Word2Vec Word 50-300
OpenAI text-embedding-ada-002 Text 1536
OpenAI text-embedding-3 Text 256-3072
Azure Computer Vision Multi-modal Text or Image 1024

Popular models (find more on HuggingFace):

https://huggingface.co/spaces/mteb/leaderboard


Generate Vector
https://pamelafox.github.io/vectors-comparison/

Example

https://pamelafox.github.io/vectors-comparison/


Find similar items in a 
large dataset, useful 
for recommendations



Search other items that 
are similar to what 
you’re querying.



Example:
Visualize Vector
https://projector.tensorflow.org/

https://projector.tensorflow.org/
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• Now, let’s dive into semantic 
search using vector data

• With Azure OpenAI 
embeddings and PostgreSQL 
vectors, we can search reviews 
using natural language 
queries like: “cafe with chill 
vibes”

ORDER BY r.description_vector <=> 
azure_openai.create_embeddings('t
ext-embedding-3-small','cafe with 
chill vibes')::vector
-- Perform vector similarity search using Azure 
OpenAI embeddings. 

-- This searches for reviews “similar to” the 
input phrase: 'cafe with chill vibes'.



• But let’s take it a step further 
by adding geospatial data to 
find results near Sheraton 
Grand

• With the power of PostGIS 
extension, we can combine 
the 

with , 
and ask “

”.

WHERE 
ST_DWithin(b.business_location::geography,ST
_GeographyFromText('POINT(77.5556 
13.0110)'), 5000)
-- Spatial filter: only include businesses 
within 5 km of Sheraton Grand Hotel.

ORDER BY  description_vector <=> 
azure_openai.create_embeddings('text-
embedding-3-small', 'coffee near me with 
sandwich')::vector 

-- Rank results by vector similarity to 
the given search query.











RAM

Compressed vectors

Optimized storage

SSD

Full vectors + graph

Large Vectors
{ D1, D2, D3, D4, D5, …, D99, D100 }

Vector compression

Quantization

Compressed Vectors
{ D1, D2 .., D100 }

 Highly performant, 
scalable, and accurate 
index for vectors

 Superior to IVFLAT and 
HNSW 

 Reduced memory 
footprint by storing 
vectors on SSD

 Compression and 
quantization improve 
speed and accuracy of 
vector search

 Accuracy retained as 
data changed
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RAG is the process of 
retrieving relevant 

contextual information 
from out vectorized 

dataset and passes this 
information to a large 
language model (LLM) 
to generate answers.



Instead of directly asking 
LLM a question and hoping 
the answer lies somewhere 

in its training-data, we 
provide the context sourced 

from our “vectorized” 
dataset. LLM then references 

this context and generate 
more precise answers.

Azure OpenAI 
Embedding 

Model

Relevant 
Coffee Shop 

Reviews

User's Coffee 
Search Query

OpenAI LLM 
(GPT-4o)

Final Coffee 
Recommendation



• Walk through the Coffee Finder 
(Python) app demo.

• Show how RAG combines all the 
elements: pattern matching, full-
text search, vector search, and 
geospatial data.





RAG (Retrieval Augmented Generation)
Context aware semantic search for precise results

Semantic Search
Discover results based on context and meaning

Full-Text Search
Search phrases and rank results by relevance

Pattern Matching
Basic keyword matching for quick, direct results

• We started with basic pattern 
matching and worked our way up 
to powerful RAG search using 
structured data.

• Each step built on the limitations 
of the previous one, resulting in a 
more refined and context-aware 
solution.

• This demonstrates the flexibility 
and power of PostgreSQL when 
paired with advanced extensions.



Management 
Automation

Extension 
support 

Global 
reach 

Security

Scale up 
& out

High
Availability

Compliance 

Intelligent 
performance

Ecosystem 
integration

AI



1, 3, 5, 4, ..

2, 8, 1, 0, ..

9, 2, 5, 6, ..

High-dimensional VectorsRaw Data

Question Answering

Vector Similarity Search

Recommendation RAG apps

Deep Learning Model



• Legal Research Copilot app
• U.S. Case Law dataset (0.5 million cases)

• Blog: aka.ms/pg-graphrag 
• Repo: aka.ms/pg-graphrag-repo

Data

“Water leaking 
from the floor 

above…”

User query

embeddings

Chat

Apache AGE
extension

Prompt + context

Graph + vector 
database

GraphRAG

Graph

Summarization

Vector search 
+ graph query

Azure Database 
for PostgreSQL

Preview

OpenAI

This Lab: aka.ms/pg-ai-demo



“AI isn't the future,
It’s already here.”



Microsoft team

Wed 5 Mar | 9:00

Hacking 
Postgres 
Executor For 
Performance 

Thu 6 Mar | 11:30

Graph 
databases, 
PostgreSQL 
and SQL/PGQ 

Thu 6 Mar | 14:00

Unleashing the 
Power of 
Azure 
Database for 
PostgreSQL 
Flexible Server 

Thu 6 Mar | 14:00

All the Postgres 
Things at 
Microsoft

Thu 6 Mar | 16:45

Using 
Postgres to 
locate the 
best coffee 
near you 

Fri 7 Mar | 10:45

Postgres: 
ServerLESS is 
more? 

Fri 7 Mar | 11:30

Beginner's 
Guide to 
Partitioning 
vs. Sharding in 
Postgres 

Fri 7 Mar | 14:45



Free 
Socks
@ Booth



Thank you

ల��� నధ
நன்றி
നന്ദി

ಧನಯ್�ಾದಗಳ�

धन्यवाद
આભાર
ਤੁਹਾਡਾ ਧੰਨਵਾਦ
धन्यवाद
ଧନ�ବାଦ

Varun Dhawan
Principal Product Manager @Azure Postgres

linkedin.com/in/varundhawan/



Thank you for being part of this session! It means a lot. 
I’d love to hear your thoughts - what you found helpful, 

what could be better, or anything that stood out.

LinkedIn Post

Really appreciate your time and insights. Looking 
forward to learning from you! 

https://www.linkedin.com/feed/update/urn:li:activity:7303655096561635328/
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