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" Independent engineering consultant

® Based in Cambridge UK

" Founded Starware Design in 2014

® 20+ years of experience in FPGA/ASIC design, board level
electronics, and embedded software
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" Set of practices, tools, and cultural philosophies that
bridge the gap between software development and
operations

" Shorten development cycles and deliver high-quality
software continuously

® Continuous integration, automated testing, infrastructure-
as-code
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" The released bitstream was built using a different source code
tree from the one tagged for release

" |t works/builds on my PC

" The only engineer that can do a release is on holiday/business
trip/left the company

" |t is not possible to replicate the environment or get the source
code that was used to build a particular version that has a bug
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" Add your project directory to version control and job done?
" Hardcoded paths
" | ots of code is generated. Use .gitignore or similar

" Create TCL script to recreate the project (i.e. based on
write_project_bd for Vivado)

" Or use tools like Hog (see presentations from previous FDFs)
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® Builds, tests, and runs any tools when a new version is pushed
into the repository

" Improves the quality of the code base
® Various tools available: GitHub Cl, GitLab Cl, Jenkins
" GitHub and GitLab are tool suites: Cl, repos, issue tracking

® Distributed architecture with runners/agents

© Starware Design Limited



" Docker image with all the tools needed. Controlled and
repeatable

" Lightweight virtualisation environment

" Docker image described by a Dockerfile

" Some vendors provide Docker images (Altera) or make
your own
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@ Passed Created Apr 27, 2025 by Matteo Vit, finished Apr 27, 2025

For commit 8a7775ec [ Update IP repo.
In ‘main

latest branch €O 3 jobs (U 25 minutes 19 seconds, queued for 1 seconds

Pipeline  Jobs 3 Tests 1

setup test_ip

@ setup_submodules @ test_ip_systemversion

trigger job
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" Problem: find the source code tree used to build a
particular version

" FPGA: store git hash in a register and/or JTAG user code
" |P cores: use FPGA version + git submodules or repo

" Yocto: store git hash as kernel extraversion and OS
version
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" Board tracking: SoC serial
number or silicon ID

® Use a few inputs with OR to
specify board type and revision

ANALOG
DEVICES

Benefits and Features
« Guaranteed Unique 64-Bit ROM ID Chip for
Absolute Traceability
o Unique, 64-Bit Registration Number (8-Bit
Family Code + 48-Bit Serial Number +
8-Bit CRC Tester)
o 8-Bit Family Code Specifies DS2401
Communications Requirements to Reader
Minimalist 1-Wire® Interface Lowers Cost and
Interface Complexity
o Multiple DS2401 Devices Can Reside on
a Common 1-Wire Net
Built-In Multidrop Controller Ensures
Compatibility with Other 1-Wire Net
Products
Reduces Control, Address, Data, and
Power to a Single Pin and Communicates
at up to 16.3kbps
Presence Pulse Acknowledges When the
Reader First Applies Voltage
Low-Cost TO-92, SOT-223, and TSOC
Surface-Mount Packages
TO-92 Tape-and-Reel Version with Leads
Bent to 100-mil Spacing (Default) or with
Straight Leads (DS2401-SL)
Wide Voltage and Temperature Operating
Ranges Enables Robust System Performance
o Extended 2.8V to 6.0V Range (DS2401)
o Zero Standby Power Required
-40°C to +85°C Industrial Temperature
Range
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® Basic static code analysis tool that checks for compliance
against a set of rules

® Style or good practice rules
® Use existing rules or create new ones = =

" Tools: Verilable, Verilator, Svlint
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" Can be integrated with GitLab/GitHub

& github-actions bot r

rtl/ibex_multdiv_slow.sv

17 17 input rst_ni,

18 input gi mult_en_i,
input v div_en_1i,
input
input
input ibex_pkg::md_op_e operator_i,

22+ input ibex_pkg::md_op_e operator_i,

github-actions ho

1. [verible-verilog-lint] epored by re
Use spaces, not tabs. [Style tab

https://github.com/chipsalliance/verible/blob/master/img/example-github-integration.png
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" Use your favourite framework: UVM, UVVM, or Cocotb
® Cocotb: use runner and get output in JUnit/XUnit format
= UVM: write custom uvm_report_server

" UVVM: write custom parser
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#1788779337

Q Passed Created Apr 27, 2025 by Matteo Vit, finished Apr 27, 2025
For commit 8a7775ec [fy Update IP repo.
In main

latest branch GO 3 jobs (¥ 25 minutes 19 seconds, queued for 1seconds

Pipeline  Jobs 3 Tests 1

Summary

1tests 0 failures 0 errors 100% success rate

Jobs

Job Execution time Failed Errors Skipped

10.55ms
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" Update bitstream/firmware, run tests with external stimulus

" | abgrid is a Python library maintained by Pengutronix that
abstracts the hardware control layer for interacting with
embedded systems

" Write tests with Pytest

" Easy integration with Cl (parsing test reports, etc.)
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" | ibraries to interact with
hardware like SD mux, relay
board, etc.

,,,,,,

® DUTs can be used in Cl or
interactively directly from

Labgrid
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@ Jenkins

[ | TraCk metrics Over . | | IoFPGA resource utilisation
different builds (i.e. FPGA [Hes
FFs/LUTs)

Resource utilisation

" Plot plugin for Jenkins or
influxDB + Grafana

o 486 27-Ma
o #88
o #84

@

Build History

@478 -+ utilization.clb.lut.pct -+ utilization.clb.ff.pct -+ utilization.dsp.pct -#= utilization.ram.tile.pct

© Starware Design Limited




® Audio Al ASIC

" ASIC prototype board: Y <
AMD Artix-7 FPGA, uP (©p

STM32MP1, SD card, analog sono _i
audio I/F, digital mic ® “
Noise (( @ ,) <

" Test setup like the one for
Amazon Alexa qualification
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® Multiple repos: FPGA, Yocto Linux image, Python
software running on the test board, the Al model, Python
software that runs on the test PC

" Cl pipeline with multiple jobs

" Multiple runners: one to build FPGA, Yocto image, etc.,
one to run tests on the board
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Thanks for your attention!

Starware
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