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The origins of Jumpstarter

● Challenges in testing embedded devices
○ Automated testing
○ Lack of standardization
○ Rare or expensive CI enrollment

● Testing Goals
○ Every new pull request/merge should be tested in real 

hardware
○ Every release tested in different versions of the 

platform
● Hands-free Development

○ Eliminate manual tasks for integration. 

https://jumpstarter.dev
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Jumpstarter: The software

● Project written in Golang
● Concept of devices and drivers
● Script language (yaml)
● Power management
● Control signal management
● Storage management
● Console management

https://jumpstarter.dev
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GitHub Actions

● A self-hosted runner service per available piece of hardware, use runner tags 
to identify the hardware.   GitHub Project>Actions>Runners>New self-hosted runner

● If using a DUTLink, make sure it’s connected to the runner via USB
● Add a workflow configuration to your repository (next slide)

https://jumpstarter.dev
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      GitHub Action: workflow example

https://github.com/jumpstarter-dev/fosdem2024-demo/blob/main/.github/workflows/jumpstarter-pr-push-and-scheduled.yaml#L30
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⚠ A word of caution

GitHub Project > Actions > General

https://jumpstarter.dev
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Jumpstarter Script Language
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The hardware: driver based model, add your own!

● Driver based architecture
● Responsible for providing functionalities
● Each driver will talk to a specific HW

○ DUTlink
○ SD card mux + smart plug + serial
○ BYOD

● i.e.: sd-wire+smartplug driver: 
https://github.com/jumpstarter-dev/jumpstarter/pull/8

https://jumpstarter.dev
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We created an 
       Open Source
              Test Harness

DUTLink-board
https://github.com/jumpstarter-dev/dutlink-board

https://jumpstarter.dev
https://github.com/jumpstarter-dev/dutlink-board)
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test-harness

DUTLink board: How does it work (step 1)

writes to storage

jumpstarter
software
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test-harness

DUTLink board: How does it work (step 2)

jumpstarter
software
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The hardware: (DUTLink board) what does it offer?

● Mini ITX form factor.
● Power control 5-25V (barrel jack or USB C PD)
● Power metering: 0-5 Amp
● I2C Connector
● SPI Connector (in the form of letstrust TPM)
● UART console
● CTL A … D TTL signals
● RESET signal for target
● USB storage multiplexing 

○ (USB3 Gen1 5Gbps) ~400MBi/s
○ Do not use Gen2 yet

https://jumpstarter.dev
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The DUTLink hardware

● KiCad design (https://github.com/jumpstarter-dev/dutlink-board)

         Manufacturing files/releases:

○ v1.0.0: initial prototype, just small issues (USBC twist connector..)             $80/device

https://github.com/jumpstarter-dev/dutlink-board/releases/tag/1.0.0 

○ v1.1.0: EMC filtering, USB storage moved inside, SPI/I2C connectors.      $90/device

https://github.com/jumpstarter-dev/dutlink-board/releases/tag/1.1.0 

○ v2.0.0: major improvements: USB3 Hub, FT2232, doubled cost :(.          $180/device

https://github.com/jumpstarter-dev/dutlink-board/releases/tag/2.0.0 (untested) 

https://jumpstarter.dev
https://github.com/jumpstarter-dev/dutlink-board)
https://github.com/jumpstarter-dev/dutlink-board/releases/tag/1.0.0
https://github.com/jumpstarter-dev/dutlink-board/releases/tag/1.0.0
https://github.com/jumpstarter-dev/dutlink-board/releases/tag/1.1.0
https://github.com/jumpstarter-dev/dutlink-board/releases/tag/1.1.0
https://github.com/jumpstarter-dev/dutlink-board/releases/tag/2.0.0
https://github.com/jumpstarter-dev/dutlink-board/releases/tag/2.0.0


https://jumpstarter.dev

DUTLink 2.0.0

● Single USB connection to host
● Integrated USB hub with 3 ports 

○ Video capture
○ JTAG programmers
○ CAN Bus interfaces, etc…
○ Devices discoverable via USB topology

● Integrated FT2232 chip
● ATX Power input connector
● Still not prototyped... 

https://jumpstarter.dev
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The DUTLink hardware

● Firmware
○ written in Rust 🦀 https://github.com/jumpstarter-dev/dutlink-firmware

■ Uses the RTIC v1 framework
■ can be updated via fwupd

● bootloader based on usbd-dfu (from vitalyvb)
● application, uses usb-dfu-rt (from jedrzejboczar)

○ It has a shell! 

https://jumpstarter.dev
https://github.com/jumpstarter-dev/dutlink-firmware
https://rtic.rs/1/book/en/
https://fwupd.org/
https://github.com/vitalyvb/usbd-dfu
https://github.com/jedrzejboczar/usbd-dfu-rt
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fwupd: Makes it easy to manage your firmware in the field 
via LVFS

https://fwupd.org

https://fwupd.org/lvfs/docs/vendors

https://jumpstarter.dev
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fwupd: And very easy to update

https://jumpstarter.dev
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Open Hardware Approach

● Every hardware release is published with manufacturing files (Pre-release)

● We test and prototype.
● Once the new release is tested/validated we mark Pre-release -> Latest

https://jumpstarter.dev
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Seeed Studio Co-Create program

In the meanwhile:

● 1.0.0 https://www.seeedstudio.com/Jumpstarter-DUTLink-board-g-1395074
● 1.1.0 https://www.seeedstudio.com/Jumpstarter-DUTLink-board-1-1-0-g-1405971

We have been talking to Seeed Studio 
to include the DUTLink board in the 
Co-Create program and it’s being 
evaluated.

As a software company we are not 
interested in selling the hardware, but 
we are happy to make it available for 
others to make.

https://jumpstarter.dev
https://www.seeedstudio.com/Jumpstarter-DUTLink-board-g-1395074
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Demo time
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Demo time

● The local workflow
● The GitHub/CI workflow

○ https://github.com/jumpstarter-dev/fosdem2024-demo

https://jumpstarter.dev
https://github.com/jumpstarter-dev/fosdem2024-demo
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Last thoughts

● Other projects that are doing similar things
○ Let us know!
○ Let’s work together.

https://jumpstarter.dev


https://jumpstarter.dev

Q&A                                               jumpstarter.dev

Miguel Angel Ajo
<majopela@redhat.com>
twitter.com/mangelajo

Ricardo Noriega de Soto
<rnoriega@redhat.com>
twitter.com/rickynds
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Demo backup slides
Just in case :-)
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Local workflow example

● show jumpstarter
● make prepare-image
● make test-in-hardware
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