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Get to Know Ampere®!

 Ampere is a passionate, experienced team committed to building the next generation

ARMG64 server processors targeted for the cloud and edge. Founded and led by Renee J.
James, previously from Intel.

* Headquartered in Santa Clara with offices around the world: Portland, Raleigh,
Bangalore, Ho Chi Minh City, Taipei and Shanghai

* Key Dates
— October 2017: Ampere founded.
— November 2018: Introduced Ampere® eMAG®: 16nm, Arm v8.0, 32-core 3.3GHz server processor

— March 2020: Introduced Ampere® Altra®: 7nm, Arm v8.2+, 80-core 3.0GHz server processor for 1P
and 2P platforms.

— Feb 2021: Presents Open-Source Firmware Status at FOSDEM 2021.
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Ampere Mt. Jade Platform

* 2P/2U reference platform for Altra

* https://amperecomputing.com/altra/#jade

|
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Ampere’s Support for Open-Source Firmware

 Ampere is committed to supporting open source in the firmware ecosystem.
— Enable open-source FW on Ampere platforms

— Active engagement with the community

* Firmware Projects
— TianoCore/EDK2 & LinuxBoot

— OpenBMC
— OpenOCD
— OCP/OSF Efforts

e Ampere’s GitHub: https://github.com/AmpereComputing
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TianoCore/EDK?2

e Support for Altra on Mt. Jade
— Currently forking TianoCore/EDK2 to

Ampere’s GitHub e o o) e i)
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* Beginning support for Ampere Altra Max
in March 2021
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LinuxBoot

 What is LinuxBoot
— https://www.linuxboot.org/

— LinuxBoot is a firmware for modern servers that replaces specific firmware functionality like the UEFI
DXE phase with a Linux kernel and runtime. Improves boot reliability and boot time.

— Old idea, but somewhat new in servers.

 Ampere’s Support

— Ampere EDK2 GitHub has a build option enabling LinuxBoot, which replaces the BDS shell with
LinuxBoot & u-root Ul.

— Will be working to integrate LinuxBoot into EDK2 upstream.

— LinuxBoot executable built directly from the GitHub repo
(https://github.com/linuxboot/mainboards/tree/master/ampere/jade)
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OpenBMC

* Support for Mt. Jade
— https://github.com/ampere-openbmc

— openbmc/meta-ampere: Ampere’s implementation

for Mt. Jade
. : . : , Mt Jade OpenBMC Roadmap
— linux: Linux kernel changes (including Ampere’s SM | L0IMNova020)  102(Dec2020)  103(an2020)  LOA(Rb202) 105w (Marzozs)

. ) . . AST2500 support *  RAS monitoring & logging + Mt Jade — bug fixes +  Updated Fan Control +  Updated Fan Control
P ro '\/I F D d r‘ | Ve rS a n d A m p e r‘e S b m C_SS |f d r|Ve r) «  BMC FW upgrade via REST = Boot Progress Reporting +  SCPFW UpgradeviaREST |+  Additional SEL loggingfor |+  |PMI SSIF Multi-part Write
and WebUI (1% SPI NOR) *  Chassis UID Button & LED *  Host FW Update (2" SP1 Host events . Initial Altra Max support
*  Host FW upgrade via REST = FRU Multi-record NOR) *  Redfish features «  Additional features TRD
.fb .d A ) S S I F B . d . | t t . (151 SPI NOR) «  Chassis Fan Control *  BMC FW Update (2™ SPI
—_— . *  Serial Over LAN = SCP Boot Failover NOR)
SS' r' ge . m p e re S rl ge | m p e m e n a | O n *  RTCsupport *  Redfish features +  FRU update via IPMI or REST
«  Chassis control & LEDs: +  NCSI support
M t h I | d | t t | . 1 O 3 1 OO *  Power Control *  New Ampere’s Smpro MFD
— *  Power Loss Policy drivers
O n y re ease Ca e nce[ a eS re ease |S V . . +  Power Button, Reset +  New Ampere’s BMC SSIF
Button core and Aspeed SSIF driver
*  Ampere Password Policy *  Misc Ampere features
*  FRU support *  Redfish features

. *  Persistent logging

* Upstreaming status L S
= SEL/SDR support
¢ Multi SSH-SOL

* In-band IPMI

— Base meta-ampere and ssifbridge upstreamed -

— Additional code under meta-ampere continues to be
upstreamed over time

— SM Pro MFD drivers to be upstreamed for review Feb
2021

— ssif-bmc driver to be upstreamed for review Feb 2021
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OpenOCD

* OpenOCD is a free software on-chip debugging, in-system programming and boundary-
scan test tool for various ARM, MIPS and RISC-V systems. http://openocd.org/

Ampere Contributions for ARM 64-Bit Ampere Contributions for Altra & Mt. Jade
*  ARMVS8 system register access *  OpenBMC/OpenOCD BMC Remote Debug of target server
* Improved instruction step support (OpenOCD ‘aarch64 system

steponly on” option) *  SMpro (AArch32), PMpro (AArch32) & ARMv8 (AArch64)
* ADIv6 DAP including Class 9 ROM Table large physical DAPs

addressing 64-bit AXI access *  Ampere eMAG, Altra and Altra Max OpenOCD board and
* Watchpoints (Co-developed with Mellanox) target configuration files

* Ampere Altra Life-Cycle-State (LCS) support

* Code is slowly merging upstream, but otherwise available on Ampere’s GitHub
— http://openocd.zylin.com/
— https://github.com/AmpereComputing/ampere-openocd
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OCP/OSF Efforts

 The OCP Open System Firmware project’s purpose is to allow platform owners to “own
their firmware”. One of the central compliance requirements is that firmware be open-
source (code) or freely redistributable (binaries).

* Ampere will be working towards certifying our Mt. Jade firmware to be OCP/OSF
compliant in the next few months. Much of the stack is already open-source and
Ampere is working to make the relevant binaries publicly redistributable.

* At the end of this process, the firmware components for Mt. Jade will be available from
OCP’s website.

e Link: https://www.opencompute.org/projects/open-system-firmware
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Ampere Open-Source Firmware Links

EDK2

OpenBMC
OpenOCD

LinuxBoot

https://github.com/AmpereComputing/edk2

https://github.com/AmpereComputing/edk2-platforms

https://github.com/AmpereComputing/edk2-ampere-tools

https://github.com/AmpereComputing/edk2-non-osi

https://github.com/ampere-openbmc
https://github.com/AmpereComputing/ampere-openocd

https://github.com/linuxboot/mainboards/tree/master/ampere/jade
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All data and information contained in or disclosed by this document are for informational purposes only and are subject to change. This
document may contain technical inaccuracies, omissions and typographical errors, and Ampere Computing LLC, and its affiliates (“Ampere”), is
under no obligation to update or otherwise correct this information. Ampere makes no representations or warranties of any kind, including
express or implied guarantees of noninfringement, merchantability or fitness for a particular purpose, regarding the information contained in
this document and assumes no liability of any kind. Ampere is not responsible for any errors or omissions in this information or for the results
obtained from the use of this information. All information in this presentation is provided “as is”, with no guarantee of completeness,
accuracy, or timeliness.

This document is not an offer or a binding commitment by Ampere. Use of the products and services contemplated herein requires the
subsequent negotiation and execution of a definitive agreement or is subject to Ampere’s Terms and Conditions for the Sale of Goods.

This document is not to be used, copied, or reproduced in its entirety, or presented to others without the express written permission of
Ampere.

The technical data contained herein may be subject to U.S. and international export, re-export, or transfer laws,
including “deemed export” laws. Use of these materials contrary to U.S. and international law is strictly prohibited.

© 2021 Ampere Computing LLC. All rights reserved. Ampere, Ampere Computing, Altra and the Ampere logo are all trademarks of Ampere
Computing LLC or its affiliates. Other product names used in this publication are for identification purposes only and may be trademarks of
their respective companies.
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