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Why Use Linux to Boot

• Productivity: turn Linux engineer into Firmware engineer

• Manageability: black box → white box

• Update Turn Around Time: Firmware is part of platform 
ownership

• Security: One set of driver to harden between FW and OS
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LinuxBoot Model
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What is LinuxBoot?

• Initial bootloader (UEFI, coreboot):

– Silicon, platform, and board init

– PCIe enumeration and resource assignment

– ACPI/SMBIOS

• Linux (kernel/initramfs) in FLASH:

– Device Drivers (device/networking/file system)

– Shell

– Target OS bootloader

• u-root (a type of initramfs):

– Busybox like

– Go-lang scripting environment
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Why is LinuxBoot Gaining 
Traction?
• Why now?

• Flash size is less of a problem now

• Linux becomes mature for embedded environment

• Reduce FW/OS duplication

• Hyperscaler scalability challenges
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• Open Compute Project (OCP) incubated OSF in 2018; Formalized 
in 2019
– Opencompute.org

• Problem Statements:
– OCP platform hardware design is open

– OCP platform adoption increasingly blocked on ability to 

obtain/customize firmware

– Hyperscaler scalability challenges increase

• Activities:
– OCP OSF requirement for OCP platform submission 

– OCP OSF checklist 

Open System Firmware (OSF)
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OCP Open System Firmware 
Project
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Intel/Facebook Joint POC

• POC on Intel® Xeon® Scalable processor

– Product formerly codenamed Skylake

• POC on first OCP multi-socket server platform

– TiogaPass (80 threads, 384GB DRAM)

– Stepping stone for later generations

• Coreboot support for Xeon-SP was enabled first time

– Code upstreamed

• Coreboot utilizes Intel® Firmware Support Package (FSP)

– Intel FSP 2.1 API mode
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Intel® FSP 2.1 Specification

• Intel® FSP encapsulates basic silicon initialization for use by any 
bootloader

– Contents are Intel edk2 silicon initialization PEIM

• Supports two modes

– API mode for non UEFI bootloaders like coreboot

– Dispatch mode for UEFI bootloaders like edk2

– One Intel FSP binary supports both modes

• API mode is simpler
• Dispatch mode is more capable
• Intel planning MinPlatform reference board open implementation that 

supports both modes
• FB plans to enable coreboot as FSP API mode bootloader
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How Target OS is Booted

• How LinuxBoot boots Linux?
– Kexec

– CSM mode

– Google POC

• How could LinuxBoot boot Microsoft Windows?
– Google POC

– A small set of requirements are imposed by Windows

• What about ACPI and SMBIOS?

• What about UEFI variables?

• What about other firmware run time services?

• What about SMM?  
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Google POC

www.uefi.org 13



Google POC Findings

• Discovered minimum requirements imposed by the Windows boot 

manager

• 8 services

• 6 protocols
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Bootloader and Payload 
Flexibility
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BIOS/Bootloader

DXE IPL API Payload API

OS Loader Loader

UEFI API Boot API

Windows Linux • More choices emerging

• UEFI plays a vital role

• Linux will play a vital role 

in the future



Proposal

• LinuxBoot and UEFI: two communities working together, could and 

should

• ACPI/PI: serve both

• UEFI: reduce minimum requirements (UEFI spec 2.8 section 2.6)

• Linux: Upstream support for such minimum requirements

• End result: LinuxBoot becomes UEFI system
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UEFI Proposal

• Linux OS boot is very flexible

• Linux UEFI needs can be smaller than UEFI 2.6 minimum 

requirements

• Proposal: reduce minimum requirements (UEFI spec 2.8 section 

2.6)

– Considering an embedded OS loader target

– Reduce driver model requirements

• No console or boot devices required

– No User Interface, localization, setup application
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Call for Action

• Compatible solutions with same standard vs. competing 

solutions

• Work together with LinuxBoot community to enable new 

technology

• View open source as an opportunity 
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Questions?
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Thanks for attending the UEFI 2020 Virtual Plugfest

For more information on UEFI Forum and UEFI 
Specifications, visit http://www.uefi.org
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