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The views, opinions, and 
conclusions presented in these 
slides are solely my own and do 
not reflect the official stance, 
policies, or perspectives of my 
employer or any affiliated 
organization. Any statements 
made are based on my personal 
experiences and research and 
should not be interpreted as 
official guidance or endorsement.
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Disclaimer
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You?



Mehboob Alam - POSTGRESNX INC

Don’t Fear the Database

Postgres for Developers
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50x
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ORIGINAL IDEA



PLATFORM 
POSTGRES IS NOT A DATABASE
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E. NO ORMS 
F. FUTURE ARCHITECTURES 
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NETWORK LATENCY
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CONNECT TO POSTGRES

TRADITIONAL PYTHON

https://neon.tech/postgresql/postgresql-python
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SEND QUERY

TRADITIONAL PYTHON

import psycopg2 

# establishing the connection 

conn = psycopg2.connect( 

database="test", 

	 user='postgres', 

	 password='password', 

	 host='localhost', 

	 port= '5432' 
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SEND QUERY

TRADITIONAL PYTHON

sql = '''CREATE TABLE WORKER( 

ID BIGSERIAL NOT NULL PRIMARY KEY, 

NAME VARCHAR(100) NOT NULL, 

COUNTRY VARCHAR(50) NOT NULL, 

AGE INT, 

SALARY FLOAT  

)''' 

cursor.execute(sql) 

conn.close() 
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NETWORK LATENCY
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CONNECT TO POSTGRES

TRADITIONAL PYTHON
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CONNECT TO POSTGRES

TRADITIONAL PYTHON
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EMBED IN POSTGRES

MODERN PYTHON
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PLATFORM
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E. NO ORMS 
F. FUTURE ARCHITECTURES 
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15



POSTGRES EXTENSIONS

WHAT IS AN EXTENSION 

LANGUAGES/PACKAGES 

COMPILE/BUILD 

SYNTAX REQUIREMENTS
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CREATE EXTENSION



MY 
JOURNEY

Anup Sharma 
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PL/PYTHON
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Safety and 
Efficiency 
Matter
DYNAMIC vs COMPILED 
LANGUAGES
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Why Rust?

A brief overview of Rust as a programming language 

Showcasing its feature in comparison with C 

Modern Compiled Language 

Safety by Construction 

Low Level Control 

Compatibility with C 

Tooling (pkgs, build, testing)
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PL/RUST
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Extensions framework for PostgreSQL

INTRO TO PGRX

● PGRX exposes the PostgreSQL C API via safe Rust code, removing many opportunities for 
crash or corruption 

● PGRX Rust code is compiled and runs close to the speed of C, and many times faster than 
code in a PL/ dynamic language 

● PGRX helps out with your development process; from auto-creating SQL objects, to testing 
and packaging your extension 

● PGRX makes high performance PostgreSQL Extensions more accessible
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HOW TO USE IT

A fully managed development environment … 

● cargo pgrx new: Create new extensions quickly 

● cargo pgrx init: Install new (or register existing) PostgreSQL installs 

● cargo pgrx run: Run your extension and interactively test it in psql (or pgcli) 

● cargo pgrx test: Unit-test your extension across multiple PostgreSQL versions 

● cargo pgrx package: Create installation packages for your extension
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BENEFITS

Target Multiple Postgres Versions 

● Support from Postgres 12 to Postgres 17 from the same codebase 

● Use Rust feature gating to use version-specific APIs 

● Seamlessly test against all versions
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PL/Rust

SAFETY FEATURES

● Translates Rust panic! into Postgres ERROR that abort the transaction, not the 

process 

● Memory Management follows Rust's drop semantics, even in the face of panic! 

and elog(ERROR) 

● #[pg_guard] procedural macro to ensure the above 

● Postgres Datums are Option<T> where T: FromDatum 

● NULL Datums are safely represented as Option::<T>::None
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BENCHMARK 
RESULTS
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FAKER-JS ~ 1M RECORDS

FAKE DATA SIMULATION
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This is how the data looks like
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MOVING AVERAGE
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OVER THE NETWORK
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GSOC PROJECT
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GSOC PROJECT
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CALCULATING MOVING AVERAGE

PL/PYTHON FUNCTION
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CALCULATING MOVING AVERAGE

PL/RUST FUNCTION
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COMPARISION

For a simple moving average 
computation on just 1 million records, 
PL/Rust already outperforms PL/
Python, taking ~961 ms vs. ~1005 ms. 
Now, imagine this pattern repeating 
across millions or billions of records, 
with even more complex algorithms 
and larger datasets. The performance 
gap doesn’t just add up—it multiplies.
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COMPARISION

Choosing the right language at 
the database level can make your 
queries X times faster, leading to 
huge efficiency gains at scale.
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Performance is a FEATURE

CONCLUSION

Treat Performance as any Black-Box Feature. 

Develop metrics for continuously measuring Performance, and report these frequently across the org 

Utilize profilers from the beginning of development. 

Develop performance targets early, and if performance ever drops below key levels, then 
performance work becomes all-hands-on-deck. 

Continuously allocate time alongside all feature development to work on performance improvement/
tuning. 

Never accept “we’ll fix performance at the end of the project”, as it never works out.
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John Doerr

“Measure What Really 
Matters”
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REFERENCES

Fearless Extension Development with Rust and PGRX - PGCONFEU 2024 

https://www.postgresql.eu/events/pgconfeu2024/sessions/session/5540/slides/584/
PGRX%20PGConf.eu%20Athens%202024%20.pdf
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GITHUB
https://github.com/postgresnx/fastrx/
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DATABASE AS OS

MODERN PLATFORM
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IBIZA.SYSTEMS
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PGIBIZA.COM



QUESTIONS

MODERN PLATFORM
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