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Create a generalized brain interface to restore autonomy to those with unmet 
medical needs today and unlock human potential tomorrow.

NEURALINK’S MISSION
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Invisible device with all power and 
compute on head

Surgical robot to implant threads with 
micron precision

Neural decoding software to 
translate brain signals into useful 
outputs

THE NEURALINK STACK
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Telepathy Blindsight

RESTORE 
AUTONOMY
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Data @ Neuralink
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…AND MORE

COMPLEX DATA 
SOURCES

HISTOPATHOLOGY MANUFACTURING BCI SESSIONS SURGERIES
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We need:

1. Low-latency streaming ingestion pipelines.
2. Elegant schema versioning and backfilling of large data.
3. Easy programmatic access via a Python client.
4. Low-code data visualization.
5. Seamless access to multiple data stores (e.g. blob stores, relational databases, and google 

spreadsheets).

We want to avoid:

1. Java Virtual Machine (JVM) overhead –  must scale down to a single developer machine!
2. The overhead of large, stateful distributed clusters (e.g. Apache Hbase or Cassandra).

SIMPLE SYSTEMS
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1. Ingestion
2. Discovery
3. Access
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Data Sources

Offline Batch 
Writers

Low-Latency 
Writers

Delta Lake, 
Relational 
Stores, etc.

Data Catalog

Visualization 
Tools

Neuralake 
Python Client

The Neuralake Data Platform

Data Ingestion Data Discovery & Data Access



Neuralink | Confidential | Do Not Distribute

Data Sources

Offline Batch 
Writers

Low-Latency 
Writers

Delta Lake, 
Relational 
Stores, etc.

Data Catalog

Visualization 
Tools

Neuralake 
Python Client

Data Ingestion Data Discovery & Data Access

The Neuralake Data Platform



Neuralink | Confidential | Do Not Distribute

Delta Lake

Parquet files

Transaction log

Delta Rust API (delta-rs)

Rust implementation

Python 
bindings

Real-time Data Ingestion in Neuralake

Delta Lake protocol 
implemented by delta-rs
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Delta Lake is an open source project that enables a Lakehouse architecture on 
top of data lakes.

Delta Lake provides ACID transactions, scalable metadata handling, and 
unifies streaming and batch data processing on top of existing blob stores.

Whitepaper

Delta Lake

Parquet files

Transaction log

Rust implementation

Python 
bindings

Delta Lake protocol 
implemented by delta-rs

Delta Rust API (delta-rs)

https://www.vldb.org/pvldb/vol13/p3411-armbrust.pdf
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delta-rs implements the Delta Lake protocol in Rust

Github

Delta Lake

Parquet files

Transaction log

Rust implementation

Python 
bindings

Delta Lake protocol 
implemented by delta-rs

Delta Rust API (delta-rs)

https://github.com/delta-io/delta-rs/tree/main
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Message 
QueueBlob Storage Delta LakeWriter

Real-time Data Ingestion in Neuralake

Rust-based 
Query 

Engines
Ingestion API

Labeled data available for model training in < 30 seconds
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Delta Table

Neuralake Writer Instance (delta-rs)

Writer Process

Compaction Process

Message Queue

Vacuum Process

Real-time Data Ingestion in Neuralake
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Delta Table

Neuralake Writer Instance (delta-rs)

Writer Process

Compaction Process

Message Queue

Vacuum Process

Writer and compaction write async, and only acquire an 
interprocess lock to commit
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Backfilling & Schema Migrations (TODO)



Neuralink | Confidential | Do Not Distribute

Data Sources

Offline Batch 
Writers

Low-Latency 
Writers

Delta Lake, 
Relational 
Stores, etc.

Data Ingestion

The Neuralake Data Platform

Data Catalog

Visualization 
Tools

Neuralake 
Python Client

Data Discovery & Data Access



Uniform API to retrieve data as 
dataframes

Flexible syntax for defining tables

Auto-generated catalog

Auto-generated API for visualization 
tools

The Neuralake Python Client consists of catalogs, databases, and tables for easy discovery 
and querying

Neuralake Python Client

Catalog, DB, and table structure
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Uniform API to retrieve data as 
dataframes

Flexible syntax for defining tables

Auto-generated catalog

Auto-generated API for visualization 
tools

Auto-generated catalog allows for easy browsing. Code can be copied into JupyterHub with a 
single click.

Neuralake Python Client

Catalog, DB, and table structure
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Neuralake Python Client

Catalog, DB, and table structure

Uniform API to retrieve data as 
dataframes

Flexible syntax for defining tables

Auto-generated catalog

Auto-generated API for visualization 
tools

An API is auto-generated using ROApi, allowing for SQL queries and visualization via 
tools such as Grafana

ROAPI converts incoming SQL queries into logical plans, which are executed by Apache Datafusion on data 
stored in blob stores. See it on GitHub.
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https://github.com/roapi/roapi
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