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« AWS does not offer binding price quotes. AWS pricing is publicly available and is
subject to change in accordance with the AWS Customer Agreement available at
http://aws.amazon.com/agreement/. Any pricing information included in this
document is provided only as an estimate of usage charges for AWS services based on
certain information that you have provided. Monthly charges will be based on your
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Powered by Arm-based AWS Graviton2 processors

esigned 7 nm siicon
Up to 64 vcpys
25 Gbps enhanced networking
18 Gbps EBS bandwidth
4x more compute cores, 5x faster memory, and 7xther, - )
initial Graviton offering &
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40% price/performance advantage over x86 generation 5
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Arm Neoverse
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*armNEoVERSE

— 16/14nm — — 7nm  — —  7/5nm+ — —  5nm —
Cosmos N1 Zeus Poseidon
Platform Platform Platform Platform

A72
Previous Today Future

)))) 30% Higher System Performance per Generatio

https://www.hotchips.org/hc31/HC31 1.2 20190816 Arm_Neoverse N1 CPU.pdf
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AWS Graviton getting-started

Graviton/Graviton2F BB (C & (C CHEERLN
7‘_:72%7‘_:(/\ H:F—l)( \/ I\ aws / aws-graviton-gettting-started OWatch | 11| | AUnstar | 22| | Yrork | 5

<> Code Issues 0 Pull requests 1 Actions Projects 0 Wiki Security 0 Insights

This document is meant to help new users start using the Arm-based AWS Graviton and Graviton2 processors which power the 6th
generation of Amazon EC2 instances (e.g. C6g/M6g/R6g) https:// azon.con graviton/

¢ }E ﬁ j \// \04) bj j :/ E \/ ©20 (Z.’;m!l k p1 bh;lu:'. | | T | » < 3 e ; 42 5 contribu
. S S E ﬁ = 0) N E O N ﬁ /\ 0) /7:R j:ﬁ Branch: mmii New pull request | Create new file | Upload files | Find N‘e

pull #11 from upd

¢ FTULT—232TONTA—TORIEH |-
. FNw - FOTFAI i e

ARY Initial commit 4 months

E) README.md rewrite the LSE

» Java Support

README.md

° etC. . Getting started with AWS Graviton

This document is meant to help new users start using the Arm-based AWS Graviton and Graviton2 processors which power the
6th generation of Amazon EC2 instances (e.g. C6g/M6g/R6g). While it calls out specific features of the Graviton processors this
guide is also generically useful for anyone running code on Arm.

https://github.com/aws/aws-graviton-gettting-started
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GCCDI\—>3>

« GCC lA[F=HELEE

GCC [cBF D Graviton2 EFIHRI > IINMILADT S 3 >
« -march=armv8.2-a+fpl6+rcpc+dotprod+crypto
Large-System Extensions Dj&EH:

« Graviton2 Tld. LSE (Large-System Extensions) ZH/R— UL THD.
POSIX thread (CHITDERIEX AL v REIEHAR E Z g

« IRTE(Z Ubuntu 20.04 (CHULVT LSE (CHISUTZ libeb-Ise 51T 5 UM R
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Arm Performance Libraries ®OFIH

Arm Neoverse N1 Al F [CRBULSNTEERS 1T S 2 BE TR
« BLAS, LAPACK, FFT, Sparse Linear Algebra, libmath

« RHEL, SUSE Linux Enterprise Server, Ubuntu ZH7Rh— ~

« GCC 7.1/8.2/9.3 (CXJ it

= arm Developer Q

| | | | Arm Performance Libraries

Arm Performance Libraries

Learn about, download, install, and use the free version of Arm Performance Libraries for compiling and running your
applications on Neoverse N1-based Linux servers.

Jump to section:

Free Arm Performance Libraries | Download | Install | Documentation

https://developer.arm.com/tools-and-software/server-and-hpc/downloads/arm-performance-
libraries
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&2 . Arm Treasure Data £k(C LD A1 TD Presto N>FI—72
https://prestosgl.io/blog/2019/12/23 /Presto-Experiment-with-Graivton-Processor.html
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https://hub.docker.com/u/aarch64/
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N IVF 7 —F57D F v Mt Docker Image YERL 75 %
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« Docker® Experimental #48E Cd53 buildx 57X > RICEKD. QEMU %
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https://docs.aws.amazon.com/eks/latest/userguide/arm-support.html
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TVM Primitives

(" More hardware |

. backends |

https://tvm.apache.org/2017/10/06/nnvm-compiler-announcement
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SPECcpu2017

« EREBEDCPURFT—Y SPECcpu2017 Rate*

160%
144%
- 140%
> — — /=
+ ¥RTOVCPULTREEFIZES T 2 124%
Y 120%
S~
= 100% 100%
! £ 100%
« M5&MBgTVCPUSBHT-Y D% :
2N A O % —
HE % LLER B
60% ——
40%
SPECint2017 Rate SPECfp2017 rate
M5 m M6G

* All SPEC scores estimates, compiled with GCC9 -0O3 -march=native,
run on largest single socket size for each instance type tested.
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Nginx I2&BA— KNSV L VT

160%

140%

124%
120%

100%

80%

60%

Performance (Requests/s)

40%

mM5 mM6G

NGINX v1.15.9, 512 clients, 128 GET/POST payloads, all HTTPS connections, AES128-GCM-SHA256,
OpenSSL 1.1.1, 4 target machines, all tests run on 4xl size; load generator c5.9xl; web servers c5.4xls;
All servers run in a cluster placement group

CAA)

© 2020, Amazon Web Services, Inc. or its Affiliates.
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Memcached
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Memcached v1.5.16, 16B keys, 128B values, 7.8M KV-pairs, 576 connections for load generation from 2x c5.9xlarge
instances, 16 additional connections used to measure latency from 1 additional c5.9xlarge,;each connection
maintains 4096 outstanding requests; All servers in a cluster placement group

© 2020, Amazon Web Services, Inc. or its Affiliates. a S,



Memcached
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Memcached v1.5.16, 16B keys, 128B values, 7.8M KV-pairs, 576 connections for load generation from 2x c5.9xlarge
instances, 16 additional connections used to measure latency from 1 additional ¢5.9xlarge, each connection
maintains 4 outstanding requests; all servers in a cluster placement group

CAA)

© 2020, Amazon Web Services, Inc. or its Affiliates.
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Media Encoding with x264

160%
« libx264T>a—4FZ%FIAL. 1080p % 105
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g 005 100%
- M5, Megl g ¥ 4xlarge %5 ;% o —
L TREZ L& o p—
40%
« M6g A #3926 % =L VEEE e mmec

X264 (videolan.org version 3759fcb7), 4xl instance size, medium preset, input
uncompressed 1080p50, output encoded h264 1080p50
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BERT classification using TVM and 64 length sequence on CPUs
Batch size of one; dedicated instances on xlarge size
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EDA Performance - Arm and Cadence Xcellium a rm
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C6g [Cd&D OpenFOAM Benchmarks
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OpenFOAM v1912 - MotorBike (222M cells) OpenFOAM v1912 - MotorBike (222M cells)
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https://aws.amazon.com/blogs/compute/c6g-openfoam-better-price-performance/
https://qgitlab.com/arm-hpc/packaqges/-/wikis/packages/openfoam
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© 2020, Amazon Web Services, Inc. or its Affiliates. All rights reserved.

Evaluation of the NEMO Ocean Model on Arm Neoverse-based AWS
Graviton2

» https://community.arm.com/developer/tools-software/hpc/b/hpc-
blog/posts/evaluation-of-the-nemo-ocean-model-on-aws-graviton?2

Demonstration of low mach-number CFD modeling with Nalu on AWS
Graviton2 M6g instances

» https://community.arm.com/developer/tools-software/hpc/b/hpc-
blog/posts/low-mach-number-cfd-modeling-with-nalu-on-graviton2-
aws-mo6g

Seismic Modeling with Arm Neoverse N1 and AWS Graviton2

» https://community.arm.com/developer/tools-software/hpc/b/hpc-
blog/posts/seismic-modeling-with-arm-neoverse-n1-and-aws-
graviton?2
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Arm Treasure Data: BigData YL
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mb.4xlarge instance type. o e

Considering m6g.4xlarge is also

20

Figure 1
20 pe rce nt Iower COSt tha n Figure 1 shows the notable results for még instances, because the benchmark we use is a CPU-intensive workload. The

performance difference is significant in the larger data set (sf1), where we observe még.4xlarge is up to 30 percent faster

m5 .4X|a rge, We can aCh Ieve u p than mb5.4xlarge, with the same vCPU and memory configurations.

to 50 percent better ROl in

to_tal. https://blog.treasuredata.com/blog/2020/03/27/high-performance-sql-aws-graviton2-
benchmarks-with-presto-and-arm-treasure-data-cdp/
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EC2 A1 vs EC2 Mé6g, both 16 cores, read throughput
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KeyDB — M6g up to 65% faster than M5

@ Key Hourly Cost Relative to Performance
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https://docs.keydb.dev/blog/2020/03/02/blog-post/
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M69 customer feedback
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AWS Graviton2 Roadmap
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Amazon EC2 M6g: sizes and specifications

m6g.medium
mé6g.large
mé6g.xlarge
m6g.2xlarge
m6g.4xlarge
m6g.8xlarge
m6g.12xlarge
m6g.16xlarge

me6g.metal

AWS Regions — US East (N.Virginia and Ohio), US West (Oregon), Europe (lreland & Frankfurt), and Asia Pacific (Tokyo)



Amazon EC2 C6g: sizes and specifications

c¢6g.medium
c6g.large
c6g.xlarge
c6g.2xlarge
c6g.4xlarge
c6g.8xlarge
c6g.12xlarge
c6g.16xlarge

c6g.metal

AWS Regions — US East (N.Virginia and Ohio), US West (Oregon), Europe (lreland & Frankfurt), and Asia Pacific (Tokyo)



Amazon EC2 R6g: sizes and specifications

r6g.medium
rég.large
ré6g.xlarge
r6g.2xlarge
r6g.4xlarge
r6g.8xlarge
rég.12xlarge
r6g.16xlarge

rég.metal

AWS Regions — US East (N.Virginia and Ohio), US West (Oregon), Europe (lreland & Frankfurt), and Asia Pacific (Tokyo)
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