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Infrastructure Performance & Solutions Engineering

- Reference integration for key segments/use-cases
Showcase functionality and capability
Shows end user value-proposition
Demonstrates ecosystem readiness

Applications

Drive Arm-based HW deployment

Drive System (SW and HW) Optimizations

Core Components
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Workloads & System Analysis

Common set of workloads “curated” from customer feedback.
Each phase adds additional effort — further filtering.
This focuses on bring-up/deep-dive workloads (on silicon).

>Back|og> Bring-up > Deep-dive > Pre-Si > Arch >

Tuning/

benchmarks Analysis (HW)

N+2,N+3 ...
(EBM, Arch models)

Workload N
N, N-1
(RTL Emulation, RD)

Optimization
(SW)

Identification

L 3
/Prioritization | [REEE

Optimization New feature/
(SW) ISA (HW)
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X’ Robbie Williamson

m Code Bugs Blueprints Translations  Answers

Twitter: @Hulk Sm444sh
Reddit: ubuhulk
@ Related packages @ Related projects @ Authorized applications @ OCI registry credentials

User information

Launchpad Id:
robbiew

Email:
a : ubuntu® wiki
robbie.v.williamson@gmail.com

robbie.williamson@arm.com
robbie.williamson@ubuntu.com

robbie@ubuntu.com

] Ubuntuwici  Legin

# Change email settings
#) Manage mailing list subscriptions

Jabber: (£

robbiew@jabber.org

OpenlD login:
https://launchpad.net/~robbiew @

e Member since:
2008-10-02

Signed Ubuntu Code of Conduct:
Yes
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The Journey of Ubuntu and Arm

/
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Ubuntu Mobile and Embedded Edition

Matt Zimmerman mdz at ubuntu.com
Sat May 5 11:10:26 BST 2007

Ubu ntU@ wiki Search o

Immutable Page  Info  Attachments Mol v| Ubuntu Wiki  Login  Help

= Previous message: Simplified procedure for Stable Release Updates
» Next message: Ubuntu Developer Summit Participation
» Messages sorted by: [ date | [ thread ] [ subject | [ author ]

Mobile

At the heart of the Ubuntu project lies a belief that open source software
and technology can play a key role in enpabling individuals te achieve their
potential. A central goal has been the creation of a world-class, free and
open source operating system that we have worked to make accessible across
notebooks, desktops, thin clients and servers.

Mobile Team Mobile Project Mobile Project Mobile Project Background and T Mobile Project Mobile Team
Home Home FAQ History Tasks Meeting Info

Ubuntu Mobile

Please note, Ubuntu MID is no longer a supported platform. These pages are For historical purposes and For anyone that is currently using the old
images

Three years on, it is clear that new types of device - small, handheld,
graphical tablets which are Internet-enabled are going to change the way we
communicate and collaborate. These devices place new demands on open source
software and require innovative graphical interfaces, improved power

- The Ubuntu Mobile project ai ) derive an operating system for mabile internet devices using Ubuntu as a base. Sponsored by Ca
management and better responsiveness.

project has been launched at following a pr: ) ent to the Ubuntu community.
Intel, specifically, have announced a new low-power processor and chipset

architecture which will be designed to allow full internet use on these
mobile Internet devices.

We will extend Ubuntu by providing infrastructure for mobile development, with all of the necessary components integrated inte the Ubuntu package
archive, ready to install and run, or ko tailor for custom mobile applications.

To fulfil the aims of our mission and in response to the technical
challenges that these devices pose, we are announcing the Ubuntu Mobile and
Embedded project.

First MID Release

We will start more detailed planning at the Ubuntu Developer Summit next (note: the default password for the kvm image user "ume” is "ubuntu’)
week in Seville and the first release of this edition will be in October
with Ubuntu 7.1@8. If you are interested in the project, ple get involved.
We will be working through our normal development processes on Launchpad,

the developer mailing lists and IRC.

Resources

+ Mailing list: h
Finally, we are delighted to be working with Intel on this version of
Ubuntu. Intel are making significant contributions of technology, people and
expertise to the project. We hope that others who are interested in
producing an easy-to-use and open source environment for this class of
device will join us in making this a success.

« IRC:#ubuntu-mobile on Fre

Technical specifications: http

Testing Resources/Cases: https

- mdz Bug Tracking: h
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Blueprint Ideas for the upcoming P UDS

Thi vhere we will gather blueprint ideas for both ARM in general and ARM Server projects. Not everything will become a blueprint, some will be
combined, some tossed out, but all ideas are welcome.

Convert
to
Blueprint

UbuntU@ wiki (V/N/C)

Implement an ARM Server Kernel for Server

Link to blueprint or Status

Will provide an ARM server tuned kernel with

Hardware
arrival of real ARM server hardware

nel
Arm Server kernel build configuration and tuning start with the same settings and tunings
Server kernel uses, tune from there

Immutable Page  Info  Attachments | More Actions ~| Ubuntuwiki  Login  Help

ARM ubunt

Server Performance Testing including
* Storage robbiew
* Main workloads

MobileTeam

Server &
Cloud

ARM Hard float adconrad . N e
Archive will open with P, will review at feature

freeze status for LTS

. . . robbiew serverf
Cloud
This Page is obsolete. The Ubuntu Mobile Team was renamed/retasked R e
juju on ARM robbiew Cloud
as the Ubuntu ARM Team
Openstack on ARM robbiew Cloud " | Maybe(?) | Meeds reconfirmation, but | don't think we need
KVM on ARM Davidm ARM Al1S Fea;d:’.iv;ltpml in work’rror;\runaro and
. ARM until chips arrive
U b U n tu M O b I le Te a m Server System management on ARM - IPMI Robbiew zt;::r &
The Ubuntu Mobile Team is responsible for delivering the Ubun ile This is built from many compenent projects, most of which are built by Server Documentation updates For ARM Robbiew STWZ
Clou

free software developers around the world. We select the best available packages For the job, and mold them into a clean, free, well-integrated system,
making changes where required to meet our high standards of quality and ease of use. We work with developers in the free software community to kvm support (i.e. on raw hardware).

QA Develop automation tests that can run without _
GrueMaster Other

support their interests as well as Ubuntu's. Revisit Server QA tests from Oneiric, enhance and

update as needed, mahmeh Other

Testing/Hardening of viable ARM server storage N Server &
. cmagina
options Cloud

Marvell Kernel optimizations Marvell -

Support 64K kernel pages in the kernel and in

al stone
utables
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ubuntu® wiki °

Immutable Page  Info Atk

ARM

@ Home @ Get Involved @ Testing

ARM Info

12.04 Release

OMAP:

Hyperscale

Q: Why does Canonical think Ubuntu on ARM Servers will be important?

A: The key Factors are cost and resource consumption. While in many ways the two are tied together, ARM servers present all of us with the opportunity FAILTO BUILD LISTIFTEFS)
to "go green” effectively. We will be able to get the server densities we would like to see, and need to continue to grow our businesses, but do so while

= Fail list

BUILD FARM STATUS

ackually reducing our energy, cooling and space reguirements - at worse, we flatten the demand over time instead of having it continue to grow at the
pace it has. The key ko this, though, is that less energy, less c

g and less space translates directly to lower operating costs in the data center. Couple
that with servers that cost less to purchase, and ARM servers become an increasingly obvious choice. IF we now Factor in the Ubuntu cost model across
tens of thousands — or more - of these servers, Customers can afford to buy and maintain the kind of computing power they could only dream of before.
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ubuntu® wiki °

ubuntu® wiki °

Mamfcine, )| St ubuntu®  Enterprise v Developer ~  Community v Download v Search Q  Signin

WMore Actions 5

M

I Downloads Desktop r loT  Cloud

ArmadaXxP

Ubuntu 14.04 installation instructions fo
Installing Precise (12.04.2) using netboot onto a Marvell ArmadaXP gene Mustang reference board (ARM64)

Development Board

Before You Begin
Before You Begin 0

Ubuntu Server for ARM

Ubunku 22.04.1 LTS includes support for the very latest ARM-based server systems

powered by certified 64-bit processors. a r m

Develop and test using over 50,000 software packages and runtimes — including Go, Java,
Javascript, PHP, Python and Ruby — and deploy at scale using our complete scale-out
management suite including MAAS and Juju. Ubuntu delivers server-grade performance
on ARM, while fully retaining the reliable and familiar Ubuntu experience.

Note: There is a known issue with Mustang networking after install correlated with link speeds less than 1000MBIL. See LP: 1433290,

Downloading the Installer

Downioad the Marvell ArmadaXp

Download netboot images

Booting the Installer

vell Arm erial co  example with "scroes

ubuntu® wiki

imim o More Acbors. v ogin

« (Optional): Enabi
Installing Ubuntu Precise (12.04.2), Saucy (13.10) and Trusty (14.04) T . oo | Hele
using netboot for Calxeda ECX-1000 (Highbank) and ECX-2000 e .

(Midway) CaviumThunderXCRB

PXE Boot

Ubuntu Server

This is the iso image of the Ubuntu Server installer.

Download Ubuntu 22.04.1 LTS

Download Ubuntu 22.10 ‘

Before You Begin

Ubuntu 16.04 installation instructions for Cavium
ThunderX CRB

Before You Begin

Ubuntu 16.04 Installation Instructions
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Workload
OpenJDK (Spec)BB)
.Net

PHP

H.264 encoding
H.265 encoding
VP9, AV1
Zstandard

Snappy

OpenSSL AES-GCM
MLPerf

Apache Arrow

Synchronization
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Use-cases
Run-time
Run-time
Run-time/web
Video-streaming
Video-streaming
Video-streaming
Data Compression
Data compression
Crypto processing
Al/ML inferencing
Data/File-format

All workloads

Arm Value-add

Major improvements in throughput, SLA

Major improvements in.Net 7 *

Upto 2x improvements, 17% better website perf

10% better performance, 36% cost savings
25% better socket performance, efficiency *
Ongoing optimization work

15-20% better performance, 50% lower cost
40% higher performance, 75% lower cost
2x higher performance**

30-80% higher performance **

60% better performance, 80% lower cost

+15% mySQL, +20% DPDK using right primitives

Read more...

Blog, OCI Blog
Azure Blog, Dash
AWS Blog

Blog, Altra OCl blog
Blog, Ampere Blog

Coming soon
Blo

Blog

Blog
Blog
Internal report (NDA)
White-paper

on arm


https://community.arm.com/developer/ip-products/processors/b/processors-ip-blog/posts/java-performance-on-neoverse-n1
https://community.arm.com/arm-community-blogs/b/tools-software-ides-blog/posts/performance-of-specjbb2015-on-oci-ampere-a1-compute-instances
https://devblogs.microsoft.com/dotnet/arm64-performance-improvements-in-dotnet-7/
https://msit.powerbi.com/view?r=eyJrIjoiYTZjMTk3YjEtMzQ3Yi00NTI5LTg5ZDItNmUyMGRlOTkwMGRlIiwidCI6IjcyZjk4OGJmLTg2ZjEtNDFhZi05MWFiLTJkN2NkMDExZGI0NyIsImMiOjV9
https://aws.amazon.com/blogs/compute/improving-performance-of-php-for-arm64-and-impact-on-amazon-ec2-m6g-instances/
https://community.arm.com/developer/tools-software/tools/b/tools-software-ides-blog/posts/thirty-six-percent-better-video-encoding-with-aws-graviton2_2d00_based-c6g
https://community.arm.com/arm-community-blogs/b/operating-systems-blog/posts/oracle-cloud-infrastructure-arm-based-a1
https://community.arm.com/arm-community-blogs/b/infrastructure-solutions-blog/posts/reduce-h-265-high-res-encoding-costs-by-over-80-with-aws-graviton2-1207706725
https://community.arm.com/arm-community-blogs/b/infrastructure-solutions-blog/posts/ampere-altra-max-delivers-sustainable-high-resolution-h-265-video-encoding-without-compromise
https://community.arm.com/arm-community-blogs/b/infrastructure-solutions-blog/posts/comparing-data-compression-algorithm-performance-on-aws-graviton2-342166113
https://community.arm.com/arm-community-blogs/b/infrastructure-solutions-blog/posts/comparing-data-compression-algorithm-performance-on-aws-graviton2-342166113
https://community.arm.com/arm-community-blogs/b/infrastructure-solutions-blog/posts/aes-gcm-optimizations-for-armv8-4-on-neoverse-v1-graviton3
https://community.arm.com/arm-community-blogs/b/infrastructure-solutions-blog/posts/machine-learning-inference-on-aws-graviton3
https://armh.sharepoint.com/:w:/r/sites/infrastructure/_layouts/15/guestaccess.aspx?e=VQIwLa&share=EZG1wdrdnf9Ag0QCpffRc1sBRtFMeXcr8oxdR69gsJKVOw
https://developer.arm.com/documentation/107630/1-0

Workload Use-cases Arm Value-add Read more ...
Nginx Web-server, gateways 20% cost savings, 54% better performance Blog, White-paper
Mongo-DB Data-analytics 117% better performance, 30% cost savings Blog

Cassandra Data-analytics 45% cost savings Blog

Kafka Data-analytics 30% cost savings Blog, Whitepaper
ElasticSearch Search engine 15-25% better performance, 50% cost savings Blog

Memcached Key-value store 50% better performance, 80% cost savings Blog

Etcd Key-value store 20% better performance, 40% cost savings Blog

Redis Key-value store 35% better performance, 20% cost savings Blog, Oracle, Ampere

KeyDB Key-value store 45-65% better performance KeyDB Blog

Pelikan Key-value store 3x higher performance with tuning * Pelikan Blog
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https://www.nginx.com/blog/optimize-nginx-plus-deployment-arm-based-amazon-ec2-m6g-instances/
https://armkeil.blob.core.windows.net/developer/Files/pdf/white-paper/guidelines-for-deploying-nginx-plus-on-aws.pdf
https://community.arm.com/developer/tools-software/oss-platforms/b/android-blog/posts/mongodb-performance-on-aws-with-the-arm-graviton2
https://community.arm.com/developer/ip-products/processors/b/processors-ip-blog/posts/increase-price_2d00_performance-by-deploying-cassandra-on-aws-grviton2
https://community.arm.com/developer/tools-software/tools/b/tools-software-ides-blog/posts/apache-kafka-benchmarks-on-aws-graviton2
https://armkeil.blob.core.windows.net/developer/Files/pdf/white-paper/benchmarking-apache-kafka.pdf
https://community.arm.com/developer/tools-software/tools/b/tools-software-ides-blog/posts/optimize-elasticsearch-deployment-arm-amazon-ec2-m6g
https://community.arm.com/developer/tools-software/tools/b/tools-software-ides-blog/posts/memcached-benchmarking-aws-graviton2-50-p-p-gains
https://community.arm.com/developer/tools-software/tools/b/tools-software-ides-blog/posts/improve-etcd-performance-by-18-percent-by-deploying-on-aws-graviton2
https://community.arm.com/developer/tools-software/tools/b/tools-software-ides-blog/posts/redis-on-aws-graviton2
https://blogs.oracle.com/linux/post/redis-a1-oracle-linux-oci
https://solutions.amperecomputing.com/briefs/redis_workload_brief
https://docs.keydb.dev/blog/2020/03/02/blog-post/
https://www.gomomento.com/blog/making-pelikan-fly-on-arm-diving-deeper-into-adventures-with-tau-t2a-vms

Workload Use-cases Arm Value-add Read more...

Spark Big-data analytics 55% better performance, 60% cost savings Blog

Hadoop Big-data analytics Up to 40% better performance Report (NDA)

Spark SQL Big-data analytics Up to 49% better performance Blog, AWS Blog

mySQL SQL Database 30-40% better * Report (NDA), Amp Blog
Clickhouse SQL Database 32% better performance ** Blog

XGBoost, LightGBM Big-data analytics ML Up to 50% higher performance ** Blog

Up Next

Workload Use-cases Scope of work
PostgreSQL SQL Database Sysbench OLTP and TPC-C

Hadoop SQL Big-data analytics Hive Query
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https://community.arm.com/arm-community-blogs/b/infrastructure-solutions-blog/posts/apache-spark-performs-better-on-aws-graviton
https://armh.sharepoint.com/:b:/s/infrastructure/EdRYb5V59TFFhyFXffv92zwBYcE_nN2lJAgxpn_oZFMhrw?e=n9An78
https://community.arm.com/arm-community-blogs/b/infrastructure-solutions-blog/posts/spark-sql-on-aws-graviton2-demonstrates-up-to-49-performance-benefits-over-x86-697155095
https://aws.amazon.com/blogs/big-data/amazon-emr-now-provides-up-to-30-lower-cost-and-up-to-15-improved-performance-for-spark-workloads-on-graviton2-based-instances/
https://armh.sharepoint.com/:b:/s/infrastructure/EW1Jd0uB_0FDsR582qBwDeMBnfm44P8Up9XrQnFOEHx5hA?e=bpRaPX
https://solutions.amperecomputing.com/briefs/mysqlserver_workload_brief
https://community.arm.com/arm-community-blogs/b/infrastructure-solutions-blog/posts/improve-clickhouse-performance-up-to-26-by-using-aws-graviton3
https://community.arm.com/arm-community-blogs/b/infrastructure-solutions-blog/posts/performance-improvement-of-xgboost-and-lightgbm-when-deploying-on-aws-graviton3-1110606499

Workload
Wordpress

Magento
VoD Edge cloud
Deathstarbench

Up Next
Workload
AcmeAir
NDbench
LiveKit

16 © 2022 Arm

Use-cases
Content-delivery, hosting
E-commerce
Media-streaming

Various synthetic services

Use-cases
Airline-reservation

Media-storage

Media-streaming

Arm Value-add Read more ...
17% better performance, 34% cost savings AWS Blog

60% better performance Magento Blog
Up to 70% better perf/Watt, linear scaling* Ampere Blog
23% better perf, 34% lower latency* Ampere Blog

Scope of work
Benchmark request/sec processed with synthetic microservice.
Benchmark noSQL data-stores (Cassandra) with Netflix NDbench tool

WebRTC based framework — measure jitter, latency, bandwidth in
different use-case scenarios (e.g. webinar, video-conf)

on arm


https://aws.amazon.com/blogs/compute/improving-performance-of-php-for-arm64-and-impact-on-amazon-ec2-m6g-instances/
https://yegorshytikov.medium.com/aws-graviton-2-arm-c6g-magento-cloud-killer-instances-magento-2-php-fpm-performance-2aba9ab9b4f1
https://solutions.amperecomputing.com/solutions/video-services
https://solutions.amperecomputing.com/solutions/web-services

Workload Use-cases Arm Value-add Read more...

NVMEoF/NVMEoTCP Storage appliances, 75% smaller footprint, (NDA) Perf report
SmartNICs 60% lower CPU utilization Blog , Ampere FIO

Snort + Vectorscan Deep-packet-inspection, NLP  70% headroom Blog

150% better socket performance

5G RAL L1-U/DU processing Up to 8x performance with Blog
vector-engines

Up Next
Workload Use-cases Scope of work

Rook/Ceph + ISA-L Storage clusters Ceph with ISA-L compression, encryption, hash, de-dup

OpenEBS Storage clusters Benchmark OpenEBS, compare with Ceph

17 © 2022 Arm on arm


https://armh.sharepoint.com/:p:/s/infrastructure/EVdQvkjwkQZAgWY5Hd8GMnABA-jbNMjlgTl8A5H6qSbPiQ?e=U4INl6
https://community.arm.com/developer/tools-software/tools/b/tools-software-ides-blog/posts/nvme-over-fabrics-performance-for-storage-appliances-with-arm-servers
https://www.micron.com/about/blog/2021/april/stunning-io-performance-from-ampere-altra-and-micron-ssds
https://community.arm.com/developer/tools-software/tools/b/tools-software-ides-blog/posts/accelerating-deep-packet-inspection-with-neon-on-arm-neoverse
https://community.arm.com/developer/tools-software/tools/b/tools-software-ides-blog/posts/introducing-arm-ran-acceleration-library

Workload
Android-in-Cloud

Virtual RAN+MEC

Virtual RAN — GPUs

5G Small-cell in-a-box

Secure containers

SMARTER stack
Edge-analytics
Twitter + Spark-

stream

18 © 2022 Arm

Use-cases

Cloud-Gaming, App-
development

5G Cloud-RAN

5G Cloud-RAN

Private 5G

5G vRAN

Smart Cities

Smart Cities

Real-time data-analytics

Arm/Partner Value-add

Native development, 0%
translation/porting overhead

ORAN-compliant/Virtualized L1-Upper,
L2/L3/Transport stack

Arm servers + Nvidia GPU for L1, Al
processing.

0SS/Community stack, small footprint
Edge gateways.

Securely hosted 5G functions using Kata

Cloud-native orchestration, cluster
inferencing, data-collection.

Edge data management, analytics
federated ML

Streaming analytics with real-time big-
data ML algorithms

Read more...

Anbox demo
Ampere/Anbox WP, Anbox Blog

MWC 2021 (Altra), (NXP), Blog
MWC 2022 Demo

Blog
GTC 2021 session

Demo video

CNCF Webinar

APM Demo video (int)
Solution-Brief

Edge-Delta Blog, Splunk Blog

Blog, ML Blog



https://youtu.be/yQokr2dDFrg
https://pages.ubuntu.com/rs/066-EOV-335/images/Android_cloud_Arm_native_servers.pdf
https://community.arm.com/developer/tools-software/tools/b/tools-software-ides-blog/posts/canonical-android-anbox-cloud-on-arm
https://www.virtualexhibition.o-ran.org/classic/generation/2021/category/open-ran-demonstrations/sub/open-interface/116
https://www.virtualexhibition.o-ran.org/classic/generation/2021/category/open-ran-demonstrations/sub/open-interface/86
https://benetel.com/guest-post-deploying-power-performance-efficient-5g-solutions-with-openran-innovation/?mkt_tok=NDc5LVpZVy05MDcAAAGCT5MziA4Ak44455wrtSQ20avwjtIy3EtUdMdbZMgZ4d7uEDJXVszaIO2cDQMMAqjxrTyua2pCxePB8-WqAdasZDrLbrwHYeB9vtY724YlJA
https://www.youtube.com/watch?v=uIAft829z_g&list=PLgyFKd2HIZlZaIzAJBFnyTbCDsT7IoR1P&index=3
https://community.arm.com/developer/tools-software/tools/b/tools-software-ides-blog/posts/nvidia-leveraging-arm-infrastructure-for-ai-on-5g-platform
https://www.nvidia.com/en-us/on-demand/session/gtcspring21-s32222/
https://www.youtube.com/watch?v=-vYtwDDFpdo
https://www.cncf.io/online-programs/cncf-live-webinar-kata-and-arm-a-secure-alternative-in-the-5g-space/
https://armh.sharepoint.com/:v:/s/infrastructure/EVsCWp984n5HpSrheu9Z02kBRHumD1SBom6xwWVT_IGCRQ?e=stlp6b
https://armh.sharepoint.com/:w:/s/infrastructure/EbYFvRYTS-BFtVrf0fqNtBYBCM-kjpJ7mYK_Iql-shODAg?e=IhnGzu
https://community.arm.com/arm-community-blogs/b/infrastructure-solutions-blog/posts/edge-delta-on-arm
https://community.arm.com/arm-community-blogs/b/infrastructure-solutions-blog/posts/using-splunk-for-cloud-to-edge-data-processing
https://community.arm.com/arm-community-blogs/b/infrastructure-solutions-blog/posts/spark-on-aws-graviton2-real-time-analysis-using-spark-streaming
https://community.arm.com/arm-community-blogs/b/infrastructure-solutions-blog/posts/spark-with-machine-learning-on-aws-graviton2

Going Forward

19 © 2022 Arm on arm



Arm on Arm Initiatives | Linux Laptop space

Work In Progress Patches on-list [ Gearing for Merge

Touchscreen | Backlight Control |
External Display support | Audio
Enhancement

GPU driver support | Soundwire support|
Bluetooth|

Lenovo .
Collaboration Looking
on X13s Ahead
Linaro
Collaboration Firmware
« Conducive Form factor (16 Development updates e Ubuntu up and running |

GB RAM |512 GB Storage), Pipeline kernel fork 6.0
apt for native Arm  GPU support | Performance

development enhancements

e Custom Debian Installer | 6.0 * Firmware redistribution
Custom Kernel upstreamed in Linux
Firmware repo

* Foundational Kernel support for
native Linux OS deployment « GPU firmware => Work In

Progress

20 © 2022 Arm on arm


https://git.kernel.org/pub/scm/linux/kernel/git/firmware/linux-firmware.git/tree/qcom/sc8280xp/LENOVO/21BX
https://docs.google.com/document/d/1WuxE-42ZeOkKAft5FuUk6C2fonkQ8sqNZ56ZmZ49hGI/edit

Keep Up The Great Work!

[}
Wl

Wl

CAN@NICAL - ubuntu®

[ —ms
55,
An Introduction to

real-time Linux

May, 23 2022 at 8:00 PM CET, 30 mins @
o ®®
— Real-tlm:t:;::):r:x:tﬂlwamger
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ubuntu® wiki

obbiew

MultiarchSpec

Launchpad Entry.
Created

Contributors: Steve

ErE— O

Logout  He

Table of Contents

Contents

anager.

ackages (particularly

support for installing p:

s makes a wider array of 32-bit app! vailable to users ¢

Rationale

The current handling o t architecture is unwieldy

iarch” packages, building

64

riants

it are only available if t uded in

be kept in sync with

braries th:

RM platform, cross-c

y on her deskto

5 running it under qemu via

« Shawn installed his system using the 32-bit itu, but his hardware is 64-bit and he wants to swity

amdi kg and apt, replacing the i386 versions and changing which architecture is used as the default; then

amd64 ubuntu-desktop package. Over t 1386 packages ai

on upgrade.
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@ aArm Developer Program

A community to
build your future on Arm

* Get fresh insights directly from Arm experts
* Connectwith like-minded developers

* Build on your expertise and become an Arm
Ambassador

* Thereis something for everyone in our
global community

arm.com/developerprogram

© 2022 Arm
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Developer Resources

Community Interaction

Community Access

Exclusive Insights

Early Access Events Pass (Live or Virtual)

Expert Interaction / Advice

Arm Personality Office Hours

Credits for Training, Hardware, Tools & Software

Expert Talks

Recognition

Arm Developer Digital Toolkit

Developer Project Spotlight

Speaking Invites & Co-Marketing

Arm Welcome SWAG

Limited Access

Limited Access

Limited Access

Yes

Limited Access

Limited Access

Arm Ambassador

Yes + Special Access

Personalized Content

Yes

arm Developer Program

BUILDING A DEVELOPER COMMUNITY TO CHANGE THE WORLD ON ARM
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Arm experts
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Jason Andrews Christopher
Solutions Director Seidl
and Distinguished )

. Director Product
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The Arm trademarks featured in this presentation are registered
trademarks or trademarks of Arm Limited (or its subsidiaries) in
the US and/or elsewhere. All rights reserved. All other marks
featured may be trademarks of their respective owners.

www.arm.com/company/policies/trademarks



