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Why CI Matters for Your FPGA Projects
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Wait, what is CI again?

CI involves regularly integrating code changes from multiple contributors into a shared 
codebase, followed by automatic testing and building of the result. This practice is a cornerstone 
of modern development, particularly for automated repository-level checks.

Key Benefits for FPGA Development

🛠 Consistent Automated Systems

Robust framework for various tests 
(unit, system-level, linting, code 
coverage) and builds (bitstream, 
drivers, utilities)

Triggered at key points in the 
workflow

⏱ Efficient Job Handling

Easy launching of job sets, despite 

long build times

⇨ frequent usage ⇨ less breakage, 

quicker regression bug-hunting

🗫 Enhanced Collaboration

Facilitates common development 

practices and seamless code 

sharing

Ideal for IP core libraries and team 

projects. 



Scaling for a broad audience on k8s 
clusters… not that easy

- Huge toolchains, O(100GB)
- Can’t use publicly available flavors, 

lack of RAM
- Many releases ⇨OS compatibility
- Tricks needed to use on containers
- Maintaining and monitoring 

clusters not FPGA work

Single lab machine: not that hard

🖒Get a beefy machine, install tools, 
gitlab-runner, it works

🖓 Each team has to roll their own
⚫ Machines often left 

unmaintained
⚫ Still significant barrier to entry
⚫ Fragmented efforts
⚫ Unusable at scale

Beyond the Lab Machine: Scaling Challenges
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Project Purpose and Objectives
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🖧 Scalable VM-based k8s clusters

Develop scalable, maintained VM-
based clusters for CI jobs, adapted 
to EDA tool resource requirements

🛠 Easy-to-Use Docker Images

Provide user-friendly Docker images 
for EDA tools, including simulators, 
toolchains and utilities

 Comprehensive 
Documentation

Create clear and thorough docs to 
support the 100+ (then projected) 
users of the system

Purpose:

Accessible CI for all FPGA 
designers at CERN
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Scalable VM-based k8s clusters
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 Robust Foundation

−Kubernetes OpenStack VM runners

−Located at the PDC (Prevessin Data Centre)

Core platform & capabilities

🖧Dual Cluster Design
Two distinct clusters ensure optimal cloud 
resource utilization:
−fpga-mid: 10 nodes, each with 25GB RAM
−fpga-large: 6 nodes, each with 55GB RAM

⏱ High Performance & Availability

−CI jobs are typically picked up within seconds

−Job wait times rarely exceed 5 minutes, ensuring 
rapid feedback

 Advanced Features
−Lazy pulling for efficient container image handling

−Seamless EOS (CERN's distributed storage) access

Optimized Resource Allocation



Easy-to-Use Docker Images
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🛠Pre-configured Docker images

⦁ Extensive library: images for all needed tools, multiple 
versions per tool (85 images and counting)

⦁ Simple to use: no need for any setup instructions in job 
scripts (license, paths)

⦁ Careful: measures to prevent depriving real users from 
licenses

 Comprehensive User Documentation

⦁ Automatically generated from image sources, ensuring 
consistency

⦁ User-focused: Extensive FAQ



Easy-to-Use Docker Images
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🛠Multiple releases

⦁ Supported OS used for each release

⦁ OS for each release clearly documented

🛠Base OS images rich in utilities

⦁ Base images feature commonly used 
tools, like
− hdlmake
− Cheby
− Vunit
− Cocotb
− Embedded toolchains

⦁ Versions clearly documented



Easy-to-Use Docker Images
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🛠Pre-compiled simulation libraries

⦁ Simulator images come with pre-compiled 
simulator libraries for most toolchains

⦁ Greatly simplifies simulation tasks

⦁ Simulation logs parsed and presented in the 
documentation



Defining / Moving CI Jobs
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 Simple to begin with CI

⦁ Assuming you have a command / script you can 
run, something like that is all it takes

⦁ If you already have a CI implementation, only 
things need to be changed are the tag and the 
image

− Feedback on the migration has been great; in 
some cases, it just took 5 minutes

⦁ No need to register anywhere, just go to the
documentation, everything should be there –
please open a ticket if it isn’t

build-job:

tags:

- fpga-mid

image: registry.cern.ch/ci4fpga/vivado:2022.2

script:

- vivado -mode batch -source build.tcl

artifacts:

paths:

- "*.rpt"

- "*.bit"

https://engineering-software.docs.cern.ch/eda/ci4fpga/
https://cern.service-now.com/service-portal?id=sc_cat_item&name=request&se=engineering-software-service


Existing Users
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 119 users are already using CI4FPGA with 130 projects; more than 20k jobs completed so far



Future Plans
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 Governance

⦁ Strategy for which images should be actively maintained, 
which should be frozen and when, missing

⦁ If we only continue to add images without putting some 
aside as “legacy”, documentation will become unusable 
after some years

⦁ Somebody needs to decide (how to decide)

 Other ideas

⦁ Identify shareable CI job “recipes”, share centrally?
⦁ Add clusters w/more RAM? (needs official request for 

resources)
⦁ ???



Any questions?

Many thanks!


