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Introduction
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Infrastructure Performance & Solutions Engineering

OS, Distros, Firmware

Middleware, Tools, Libraries

Protocol stacks, Frameworks, Mgmt, 
Orchestration

Arm
3rd Party, 

ISVs
Customer-

specific

Applications

Core Components

Arm Based Reference HW

OSS

Partner SoC, 
ODM board

Cloud Instance
Arm Ref-HW 

board

Work-
load  

(Use-case 
specific)

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

• Drive Arm-based HW deployment
• Drive System (SW and HW) Optimizations

Cloud compute

• Video
• AI/ML inference

• Web
• Data analytics

Edge compute

• Smart City
• Smart Retail, Industry 4.0

5G RAN

• L2/Transport
• L1/DU

• White-box/ORAN

Storage

• Storage Appliance
• Storage SmartNIC

• Comp Storage

• SW-Defined Storage

Enterprise NW

• UTM Appliance
• ToR Switch

• SDWAN/vCPE

• SmartNIC
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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).

Backlog Bring-up Deep-dive Pre-Si Arch

Workload 
Identification
/Prioritization

Optimization 
(SW)

Showcase 
(blog, demo)

N, N-1 

(Silicon)

N+1

(RTL Emulation, RD)
N+2, N+3 ….

(EBM, Arch models)

Pre-Si 
benchmarks

Optimization 
(SW)

Tuning/ 
Analysis (HW)

New feature/ 
ISA (HW)

Reduction

Bring-up, 
analysis

Regression 
(New Silicon)

Deep-dive
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Ubuntu and Me
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The Journey of Ubuntu and Arm
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It All Started with Mobile...on Intel
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Then there was a Pivot...
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Canonical Had a Vision...Ubuntu Led the Way
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A Wild Ride from 12.04 to Now
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Arm Thanks You!!!
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Key Compute Libraries Optimized Using Ubuntu
Workload Use-cases Arm Value-add Read more …

OpenJDK (SpecJBB) Run-time Major improvements in throughput, SLA Blog, OCI Blog

.Net Run-time Major improvements in .Net 7 * Azure Blog, Dash

PHP Run-time/web Upto 2x improvements, 17% better website perf AWS Blog

H.264 encoding Video-streaming 10% better performance, 36% cost savings Blog, Altra OCI blog

H.265 encoding Video-streaming 25% better socket performance, efficiency * Blog, Ampere Blog

VP9, AV1 Video-streaming Ongoing optimization work Coming soon

Zstandard Data Compression 15-20% better performance, 50% lower cost Blog

Snappy Data compression 40% higher performance, 75% lower cost Blog

OpenSSL AES-GCM Crypto processing 2x higher performance** Blog

MLPerf AI/ML inferencing 30-80% higher performance ** Blog

Apache Arrow Data/File-format 60% better performance, 80% lower cost Internal report (NDA)

Synchronization All workloads +15% mySQL, +20% DPDK using right primitives White-paper

Comparison between Graviton2 vs. Cascade-Lake and Rome instances on AWS

* Comparison between Ampere Altra Max and AMD Milan, Ice-Lake

** Comparison between Graviton3 vs Ice-Lake and Milan instances on AWS

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
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Key Compute Workloads Optimized Using Ubuntu
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

Comparison between Graviton2 vs. Cascade-Lake and Rome instances on AWS

* Tau T2A (Ampere Altra) instances on GCP

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
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Key Compute Workloads Optimized on Ubuntu (contd..)
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

Comparison between Graviton2 vs. Cascade-Lake and Rome instances on AWS

* Comparison between Ampere Altra Max and AMD Milan, Ice-Lake

** Comparison between Graviton3 vs. Ice-Lake and Milan instances on AWS

Workload Use-cases Scope of work

PostgreSQL SQL Database Sysbench OLTP and TPC-C 

Hadoop SQL Big-data analytics Hive Query

Up Next

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
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Key Web Services Optimized on Ubuntu
Workload Use-cases Arm Value-add Read more …

Wordpress Content-delivery, hosting 17% better performance, 34% cost savings AWS Blog

Magento E-commerce 60% better performance Magento Blog

VoD Edge cloud Media-streaming Up to 70% better perf/Watt, linear scaling* Ampere Blog

Deathstarbench Various synthetic services 23% better perf, 34% lower latency* Ampere Blog

Comparison between Graviton2 vs. Cascade-Lake and Rome instances on AWS

* Comparison between Ampere Altra Max and AMD Milan, Ice-Lake

Workload Use-cases Scope of work

AcmeAir Airline-reservation Benchmark request/sec processed with synthetic microservice.

NDbench Media-storage Benchmark noSQL data-stores (Cassandra) with Netflix NDbench tool

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

Up Next

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
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Key I/O Workloads Optimized on Ubuntu
Workload Use-cases Arm Value-add Read more …

NVMEoF/NVMEoTCP Storage appliances, 
SmartNICs

75% smaller footprint,
60% lower CPU utilization

(NDA) Perf report
Blog , Ampere FIO

Snort + Vectorscan Deep-packet-inspection, NLP 70% headroom
150% better socket performance

Blog

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

Blog

Comparison between Ampere Altra vs. Cascade-Lake physical servers

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

Up Next

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
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Key Solution PoCs Created and Shown on Ubuntu
Workload Use-cases Arm/Partner Value-add Read more …

Android-in-Cloud Cloud-Gaming, App-
development

Native development, 0% 
translation/porting overhead

Anbox demo
Ampere/Anbox WP, Anbox Blog

Virtual RAN+MEC 5G Cloud-RAN ORAN-compliant/Virtualized L1-Upper, 
L2/L3/Transport stack

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

Virtual RAN – GPUs 5G Cloud-RAN Arm servers + Nvidia GPU for L1, AI 
processing.

Blog
GTC 2021 session

5G Small-cell in-a-box Private 5G OSS/Community stack, small footprint 
Edge gateways.

Demo video

Secure containers 5G vRAN Securely hosted 5G functions using Kata CNCF Webinar

SMARTER stack Smart Cities Cloud-native orchestration, cluster 
inferencing, data-collection.

APM Demo video (int)
Solution-Brief

Edge-analytics Smart Cities Edge data management, analytics 
federated ML

Edge-Delta Blog, Splunk Blog

Twitter + Spark-
stream

Real-time data-analytics Streaming analytics with real-time big-
data ML algorithms

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
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Going Forward
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Looking 
Ahead

Firmware 
updates

Linaro 
Collaboration 
Development 

Pipeline
• Conducive Form factor (16 

GB RAM |512 GB Storage), 
apt for native Arm 
development

• Firmware redistribution 
upstreamed in Linux 
Firmware repo

• GPU firmware => Work In 
Progress 

Lenovo 
Collaboration

on X13s

• Custom Debian Installer | 6.0 
Custom Kernel 

• Foundational Kernel support for 
native Linux OS deployment 

• Ubuntu up and running | 
kernel fork 6.0

• GPU support | Performance 
enhancements

GPU driver support | Soundwire support| 
Bluetooth| 

Touchscreen | Backlight Control | 
External Display support | Audio 

Enhancement

USB Type C  Basic Support | 
Touchpad | Integrated Display | 

Backlight Control

Arm on Arm Initiatives | Linux Laptop space 
Work In Progress Patches on-list Gearing for Merge

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
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Keep Up The Great Work!
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Multiarch Support is the Future...Again



© 2022 Arm

• Get fresh insights directly from Arm experts

• Connect with like-minded developers

• Build on your expertise and become an Arm 
Ambassador

• There is something for everyone in our 
global community

arm.com/developerprogram

A community to 
build your future on Arm
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Member vs Ambassador
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Arm experts 



Thank You
Danke

Gracias
Grazie
谢谢

ありがとう
Asante
Merci

감사합니다
धन्यवाद

Kiitos
شكرًا

ধন্যবাদ

תודה
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