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Mark Grover | mgrover@lyft.com
Tao Feng | tfeng@lyft.com
(Representing Amundsen team at Lyft)

Amundsen @ LF AI
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Why donate Amundsen?
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Neutral holding ground
● Vendor-neutral, Not for profit

Growing community
● Increase contributors by converting new & existing users
● Opportunities to collaborate with other hosted projects
● Increase users by broader outreach through the foundation

Open Governance model
● open governance + open source license
● Distills trust in the running & management of the project
● Neutral management of projects' assets by the foundation



Problem
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Lots of wasted tech & biz users time
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Analyst/DS workflow and time spent on each step



- No way to know & 
understand trusted data

- Created channels & 
oncalls for data questions

Lots of queries like:
SELECT

*

FROM

default.my_table

WHERE ds=’2018-01-01’

LIMIT 100;

Lack of productivity had many side effects
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- Does data exist?
- Prior work?
- Source of truth?
- Who owns it?
- Who uses it?

Lots of unknowns Increased database 
load

Interrupt heavy data culture



Evaluating solutions
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Holy grail of solving for productivity
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metadata
noun  /ˈmedəˌdādə,ˈmedəˌdadə/

1. What kind of 
information?

2. About what 
data?

https://www.merriam-webster.com/dictionary/noun


1. What kind of information? (aka ABC of metadata)
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Application Context
Metadata needed by humans or applications to operate

● Where is the data?
● What are the semantics of the data?

Behavior
How is data created and used over time?

● Who’s using the data?
● Who created the data?

Change
Change in data over time

● How is the data evolving over time?
● Evolution of code that generates the data Terminology borrowed from Ground paper

http://cidrdb.org/cidr2017/papers/p111-hellerstein-cidr17.pdf


Short answer: Any data within your organization

Long answer:

2. About what data?
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Data stores Dashboard / 
Reports

Schema registry

Events / 
Schemas

StreamsPeople

Employees

TODAY

Notebooks



Search based Lineage based Network based Programmatic

Where is the 
table/dashboard for X?
What does it contain?

I am changing a data model, 
who are the owner and most 
common users?

I want to follow a 
power user in my 
team.

Access metadata 
programmatically

Does this analysis 
already exist?

This table’s delivery was 
delayed today, I want to 
notify everyone downstream.

I want to bookmark 
tables of interest and 
get a feed of data 
delay, schema change, 
incidents.

Put (pull / push) 
metadata 
programmatically

Other requirements
● Leverage as much data automatically as possible
● Preferably, open source and healthy community
● Easy to set up

Goal: Reduce time to find trusted data w/ versatile graph



• Vendors - Alation, Collibra

• Existing open source projects (e.g. Apache Atlas, Marquez)

• LinkedIn’s data portal - Wherehows & DataHub (blog, code)

• Twitter’s data discovery (blog)

• Netflix’s metacat (code, blog)

• Airbnb’s data portal (blog, video)

• Big Query SQL Web UI & catalog (blog)

• Goods: Organizing Google’s Datasets (paper)

• Data Warehousing and Analytics Infrastructure at Facebook (paper)

• Ground (RISE Lab): https://rise.cs.berkeley.edu/projects/ground/

Solution space
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http://atlas.apache.org
https://github.com/MarquezProject/marquez
https://engineering.linkedin.com/blog/2016/03/open-sourcing-wherehows--a-data-discovery-and-lineage-portal
https://github.com/linkedin/wherehows
https://blog.twitter.com/engineering/en_us/topics/insights/2016/discovery-and-consumption-of-analytics-data-at-twitter.html
https://github.com/Netflix/metacat
https://medium.com/netflix-techblog/metacat-making-big-data-discoverable-and-meaningful-at-netflix-56fb36a53520
https://medium.com/airbnb-engineering/democratizing-data-at-airbnb-852d76c51770
https://www.youtube.com/watch?v=gayXC2FDSiA&t=1s
https://cloud.google.com/bigquery/bigquery-web-ui
https://static.googleusercontent.com/media/research.google.com/en//pubs/archive/45390.pdf
https://research.fb.com/wp-content/uploads/2010/06/data-warehousing-and-analytics-infrastructure-at-facebook.pdf?
https://rise.cs.berkeley.edu/projects/ground/


Compared various existing solutions/open source projects
Criteria / Products Alation Where

Hows
Airbnb 
Data 
Portal

Cloudera 
Navigator

Apache 
Atlas

Search based

Lineage based

Network based

Hive/Presto support

Redshift support

Open source (pref.)



Meet Amundsen
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First person to discover the South Pole -
Norwegian explorer, Roald Amundsen



Not all Data Scientists are created equal

Power user

● All info in their head
● Get interrupted a lot 

due to questions

● Lost
● Ask “power users” a 

lot of questions

● Dependencies 
landing on time

● Communicating with 
stakeholders

Noob user Manager



Search for data, or browse



Search for datasets



See details of the data set



See detailed descriptions and profile of the column



Preview existing data, if perms allow



See dashboards built on this data set



Search for existing dashboards/reports
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Dashboard detail page

32



Search for co-workers!



Search for data owned and used by your peers!



Amundsen Architecture

35



1. Metadata Service
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Amundsen table detail page
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Postgres Hive Redshift ... Presto
Github
Source

File

Databuilder Crawler

Neo4j Elastic
Search

Metadata Service Search Service

Frontend ServiceML 
Feature
Service

Security
Service

Other Microservices

Metadata Sources
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Metadata Service

• A thin proxy layer to interact with graph database
‒ Currently Neo4j is the default option for graph backend engine
‒ Work with the community to support Apache Atlas

• Support Rest API  for other services pushing / pulling metadata directly



Challenge #1
Choosing the right 
metadata model
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Logical map of the world
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Current graph model



Graph makes it easy to extend to more data resources



2. Databuilder
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Postgres Hive Redshift ... Presto
Github
Source

File

Databuilder Crawler

Neo4j Elastic
Search

Metadata Service Search Service

Frontend ServiceML 
Feature
Service

Other
Services

Other Microservices

Metadata Sources



Challenge #2
Various forms of metadata
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Metadata Sources @ Lyft



Databuilder
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Databuilder in action

49



How is the databuilder orchestrated?
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Amundsen uses Apache Airflow to orchestrate Databuilder jobs



3. Search service

51



52

Postgres Hive Redshift ... Presto
Github
Source

File

Databuilder Crawler

Neo4j Elastic
Search

Metadata Service Search Service

Frontend ServiceML 
Feature
Service

Security
Service

Other Microservices

Metadata Sources



3. Search Service

• A thin proxy layer to interact with the search backend
‒ Currently it supports Elasticsearch as the search backend.

• Support different search patterns
‒ Normal Search: match records based on relevancy
‒ Category Search: match records first based on data type, then 

relevancy
‒ Wildcard Search
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Challenge #3
How to make the search 
result more relevant?
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How to make the search result more relevant?
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• Define a search quality metric
‒ Click-Through-Rate (CTR) over top 5 results

• Search behaviour instrumentation is 

important

• Couple of improvements:
‒ Boost the exact table ranking
‒ Support wildcard search (e.g. event_*)
‒ Support category search (e.g. column: is_line_ride)



4. Frontend service

56



Frontend Stacks
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Core Infra high level architecture

Custom 
apps



See details of the data set



Impact
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“This is God’s 
work” - George 
X, ex-head of 
Analytics, Lyft

“I was on call and 
I’m confident 50% 
of the questions 
could have been 
answered by a 
simple search in 
Amundsen” - 
Bomee P, DS, 
Lyft

A6n @ Lyft: 750+ WAUs, 150k+ tables, 4k+ employee pages 



Roles of Amundsen users at Lyft
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Penetration rate:
DS (aka analyst): 81%
RS (aka DS): 71%
PM: 22%
SWE: 17%
Cust Serv: 7% (12/390)
Sp. Ops: 67% (10/15)
Sp. Op Leads: 53% (9/17)
Economist: 100% (7/7)
Cust. Quality: 78% (7/9)
Growth Mktg: 25% (6/24)



Amundsen Open Source
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700

Community 
members

150+

Companies in 
the community

20+

Companies using 
in production



Amundsen Open Source Community
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Community overview
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Recent Contributions from the community

• BigQuery integration (Coolblue)

• PostgreSQL and Redshift integration (Everfi)

• Security improvements and Apache Atlas integration (ING)

• Snowflake integration (LMC)

• Toolbar on landing page (In progress, Workday)

• Integrating with Delta analytics platform (In progress, Databricks)

• Talks by ING & Coolblue at conferences in Barcelona, Vilnius & 

Moscow
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Ongoing trade-offs
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Discovery vs. Curation
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Discovery Curation

Guidelines on:
- Where to store 
data
- How to name 
tables, dashes, 
columns, etc. 

Challenges
- How much do we push 
for guidelines vs. just 
make it discoverable?



Discovery vs. Security
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Discovery Security

- Provide data & 
metadata only on 
a per need basis

Challenges
- Do we hide the existence 
of a data set?
- Do expose metadata 
regardless of whether the 
data scientist has access 
to the data?



Future
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Develop breadth of applications
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Metadata

Data 
Discovery 

& Trust

Compliance 
(GDPR / 
CCPA / 

Financial)

Security / 
ACL

Data 
Monitorin
g / Ops

Data 
Quality

Cost 
Mgmt

Data 
Maintena

nce



2. Develop depth of metadata



Roadmap (subject to change, not ordered)

• Tighter Lineage integration / visualization

• Better view integration

• ACL integration, allow only specific roles to edit descriptions

• Show search context for what matched

• Index more resources (notebooks, Kafka topics, etc.)
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Summary
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Summary

• Data Discovery is a huge pain

• Amundsen helps solve for data discovery

• HUGE opportunity for metadata driven applications
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Thanks!
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        Mark Grover | @mark_grover
Icons under Creative Commons License from https://thenounproject.com/



Amundsen’s Architecture

Apps

Sources

Core Map

We are building a rich, comprehensive and 
actionable map of Lyft’s data universe

Apps are built on top, fuelled by the map. They are 
easy to build in partnership with product teams, 
with less and less support from the Data Map team. 
It can be an UX, like for discovery or an integration 
with our APIs

Data sources cover all Lyft’s data (data storage, 
processes, users, jobs/tasks...), including payed 
vendor data. New data sources can be easily 
pushed to the Map by product teams, with minimal 
support from the Data Map team
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https://github.com/lfai/trusted-ai
https://wiki.lfai.foundation/display/DL/Trusted+AI+Committee
https://wiki.lfai.foundation/display/DL/Trusted+AI+Committee
https://lists.lfai.foundation/g/trustedai-committee/
https://wiki.lfai.foundation/pages/viewpage.action?pageId=12091895
https://wiki.lfai.foundation/pages/viewpage.action?pageId=12091895
https://wiki.lfai.foundation/display/DL/ML+Workflow+Committee
https://wiki.lfai.foundation/display/DL/ML+Workflow+Committee
https://lists.lfai.foundation/g/mlworkflow-committee
https://wiki.lfai.foundation/pages/viewpage.action?pageId=18481242
https://wiki.lfai.foundation/pages/viewpage.action?pageId=18481242


›

›
›

›

›

https://www.edx.org/course/ethics-in-ai-and-big-data
https://www.edx.org/course/ethics-in-ai-and-big-data
https://lists.lfai.foundation/g/aiethics-training
https://lists.lfai.foundation/g/aiethics-training




›

›

›

›

https://github.com/open-power
https://github.com/VertaAI/modeldb
https://lists.deeplearningfoundation.org/g/tac


›
›

›
›

›
›
›

›

›

https://wiki.lfai.foundation/x/XQB2
https://zoom.us/j/430697670
https://zoom.us/u/achYtcw7uN




›

›

›

›

›

›

›

›

›

›

https://www.linuxfoundation.org/trademark-usage
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https://www.linuxfoundation.org/antitrust-policy
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