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What is PTXdist?

 Build system with focus on building 
Embedded Linux images from source

 Building blocks:
– GNU Make
– Kconfig
– Bash
– AWK

 Monthly releases
– First version from before August 2003

 GPL-2.0 licensed
 https://www.ptxdist.org

https://www.ptxdist.org/
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A Typical BSP

Philosophy
 BSP structure == PTXdist structure
 Overwrite and extend upstream 

files locally
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A First Look
$ ptxdist menuconfig $ ptxdist platformconfig
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Applying Patches

 Automatically applied during the extract stage
 Edit patch queue with git or quilt
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Package Types

Target packages
 Built on the build host for the target architecture

– e.g: systemd, busybox, coreutils, kernel, bootloader

Host packages
 Built on the host, executed on the host
 Compatible build environment on different host systems

– e.g.: host-dosfstools, host-python3, host-cmake

Image packages
 Determine the image format and the list of installed packages

– e.g.: hdimage, root.tgz, RAUC bundles
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Creating New Package Rules
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Package Definition: rules/mypackage.in
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Package Definition: rules/mypackage.make
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Package Definition: rules/mypackage.make
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Layer Mechanisms

 Alternative config files
– Customising config files

 Platforms
– Different hardware

 Collections
– Different sets of software packages

 Kconfig diffs
– Similar kernel/bootloader packages

 Base layers
– Free-style layering
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Alternative Config Files

Search order (roughly):

1. my-bsp/projectroot/etc/printcap

2. my-bsp/configs/platform-v7a/projectroot/etc/printcap

3. ptxdist/projectroot/etc/printcap

4. /etc/printcap from cups install dir

5. /etc/printcap from cups build dir
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Platforms vs. Userland
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Platforms vs. Userland
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Collections
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Collections: Scenarios

1) Collection used by image

2) Collection selected by user
– All images will use this collection (unless scenario 1.)
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Kconfig Diffs

MD5 sum of ref config
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Base Layers

Kconfig diff

Base layer reference
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Base Layers: Caveats

 Layer dependencies are static
– Kconfig diffs are pinned down via MD5
– ptxdist oldconfig synchronises diffs
– Solve update conflicts early

 PTXdist is always implicitly the lowest layer
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Code Signing Infrastructure

Use Cases
 Verified Boot / High Assurance Boot 

 Signed update bundles

Different signature providers
 Development phase (e.g. SoftHSM)
 Release phase (e.g. NitroKey HSM, Cloud service)
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Code Signing Infrastructure

Providers
 Handles communication with HSM
 Selected in platformconfig menu

– e.g. host-devel-code-signing, host-release-code-signing

 ptxdist newpackage code-signing-provider

Consumers
 Package recipes

– e.g. barebox, kernel-fit, image-rauc
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BSP Info
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Package Info
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License Report
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License Report

$ ptxdist make license-report
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Reproducible Builds

 Ideally: same source input == same binary output
 Set SOURCE_DATE_EPOCH variable during build

– Packages’s build systems need to support it
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BSP Documentation

 reStructuredText + sphinx
 HTML and PDF output
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Development Helpers

NFS Root
 Export the BSPs sysroot on the devel host via NFS

– Set correct access rights etc.

 Use vim on the devel host instead of the target :-)
 No rebuilding, reflashing, and rebooting needed
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Development Helpers

GDB Wrapper
 Use with gdbserver or coredumps
 Debug on the host, not on the target
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Summary

 Menu interface
 Stable and known technology under the hood
 Focus on reproducibility

– Pin down variable space as much as possible
– Solve conflicts early

 Code Signing Infrastructure
 Development helpers (NFS root, GDB)
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Trying It Out

DistroKit
 preconfigured BSP for a variety of dev boards (and qemu)
 https://git.pengutronix.de/cgit/DistroKit

https://git.pengutronix.de/cgit/DistroKit
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 Attribution: Larry Ewing <lewing@isc.tamu.edu> and The GIMP 
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https://www.pengutronix.de

Thanks for listening!

Questions?
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