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$> whoami
Name: QP Hou (about.houqp.me)

Background:

● Software engineering at Neuralink
● Full stack from kernel to CSS 
● Open-source hacker (github.com/houqp):

○ delta-rs author
○ roapi author
○ Apache Arrow and Datafusion PMC
○ Apache Airflow committer
○ KOReader maintainer
○ …

https://about.houqp.me/
https://github.com/houqp
https://github.com/delta-io/delta-rs
https://github.com/roapi/roapi
https://github.com/apache/arrow-datafusion
https://github.com/apache/airflow
https://github.com/koreader/koreader
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https://docs.google.com/file/d/1qxKAf-XU0qX65s3zuxZljhnTTMOM-_6E/preview


Implant data pipeline

Raw data

Neuron spikes

Implant telemetry

Optimized 
partitions

Online 
optimizer

S3 S3

API



A bridge for:

● Pluggable query interface
● Pluggable storage
● Pluggable serialization format

ROAPI
github.com/roapi/roapi

https://github.com/roapi/roapi
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ROAPI
curl -X POST -d "SELECT city, lat, lng FROM uk_cities LIMIT 2" 
localhost:8080/api/sql

curl -X POST -d "query { uk_cities(limit: 2) {city, lat, lng} }" 
localhost:8080/api/graphql

curl "localhost:8080/api/tables/uk_cities?columns=city,lat,lng&limit=2"



Self-serviced dashboarding

+

Grafana FlightSQL datasource plugin (github.com/influxdata/grafana-flightsql-datasource)

https://github.com/influxdata/grafana-flightsql-datasource
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Optimize with datafusion table provider



Optimize with datafusion table provider

Query execution time reduced from 
minutes to <100ms with a custom provider 
that can leverage the internal index



Data @ Neuralink

Brain neuron spikes

Implant & Charger telemetry

Time series Multi-media
image/video/volumetric/etc.
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Brain neuron spikes Robot & Surgery

Manufacturing lines

Histopathology

Implant & Charger telemetry

Time series Multi-media
image/video/volumetric/etc.

Medical imaging



Future work
● Multi-media data type support
● More query interfaces

○ Starlark, LLM, better drag and drop UI, etc.

● Storage layer query push-down
○ Custom S3 API extension powered by datafusion

● Custom table providers
● UDFs in WASM
● Data catalog platform



What makes a better datafusion DX
● Stable API

○ Aligning API versions across dependencies can be time consuming
■ delta-rs
■ convergence
■ connectorx

● Documentation
○ I almost always end up reading the source code

https://github.com/delta-io/delta-rs
https://github.com/returnString/convergence
https://github.com/sfu-db/connector-x


EOF
neuralink.com/careers

https://neuralink.com/careers/

