Ansys Cloud

HPC as easy as it should be




Menu

ClickIcons to get re-directed
Challenges
Benefits
Solution

Customer Success

Pricing and
Packaging

Extra Slides

Y \NnSyYS



A

Click to return
Agenda

Challenges

Ansys Cloud

Ansys



How to match capacity and demand ?  server

XD hased
rEJurc ased (S)
_.I_ | It’s very difficult to anticipate
Server staticon prem computing
purchased ($) demand. Matching demand and

capacityis very time and capital
intensive

Server

purchased (S)
XN
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Challenges
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: reported that their most
I frequent simulations
i are overnight runs that
: take 9 hours or more to
: complete.
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2020 HPC Usage Study conducted by Digital Engineering on behalf of Ansys and Intel *2021 Ansys Surveys with 750+ 1T Mangers and Engineers & C-Levels
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https://nam10.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.digitalengineering247.com%2FAnsysHPC&data=04%7C01%7Cthomas.lejeune%40ansys.com%7Cbd39bee516ab4e6e869f08d941343ce7%7C34c6ce6715b84eff80e952da8be89706%7C0%7C0%7C637612514884514460%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=1Rx%2BAb3hwbzu3sF%2FctFXyeyRvcg8CBMjsx2aSLSYUvY%3D&reserved=0

Why Cloud: Costs of being compute bound

How often do you “cut corners” due to your compute limitation?

Almost never, 25%

\

Almost always, 40%

What are “cut corners”

* Simplifications

* Assumptions

* Fewer design points

* Single-physics simulations
* Serial simulations

More than half of
the time, 35%

Survey of Ansys users

HW constraints negatively impacted simulation effectiveness
for almost 75% of users

\nsys

©2021 ANSYS, Inc.



A

Click to return
Agenda

Benefits

Ansys Cloud

Ansys



\nsys CLOUD

Ansys Cloud increases simulation throughput by removing the hardware barrier. Ansys is the
only Simulation Software vendor that has cloud directly integrated into our simulation software.
We have a secure, scalable and cost-effective approach to HPC in the cloud.

Key partnership: Vision:

\ \ 2022 and beyond:
2020 : Ansys Flagships solvers 2021 : Extension with Ansys Cloud as the

others Ansys Products backbone for cloud-based
simulation solutions

HEl Microsoft
Bl Azure




Impacting engineering throughput

Using Local Resources Using Ansys Cloud + Azure Resources

>

Use local machine for model setup

4
v

Use local machine for model setup

Use local machine for solving » Use for solving
8 CPU cores » 132 CPU cores
32 GBRAM > 1,056 GBRAM

Running 1 job at a time
8 hours per design point

4
v

Running 10 jobs at a time (12 cores per design point)
6 hours per design point

4
v

L 2
v

10 design points = 10 design points =

\nsys



10

Ansys Cloud, unleash the power! Tuned to deliver

best performance

' Local Computing

Ansys Hagship
Salvers

.\.
\.

Ansys Cloud : no speed
limit |

©2021 ANSYS, Inc.



The Benefits of Cloud

Increase simulation throughput
Pay for only what you use
Access the latest hardware (at scale!)
Move fixed expenses to variable (CapEx -> OpEXx)

Focus on engineering (not maintaining clusters)

Y \NnSyYS
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Ansys Cloud — - g

Ansys
Discovery

Maxwell,
Slwave, Icepak Q3D (2D & 3D)

\n sys A Microsoft

Azure
CLOUD
BENEFITS : Compute Nodes
» High memory bandwidth
directly from the desktop application > Large capacity RAM
for Ansys solvers > High performance interconnect
» Low latency Message Passing
vendor solution for Software and Hardware Interface (MPI)
data centers worldwide > High Bandwidth

» Faster working directory
v Data and

©2021 ANSYS, Inc.

2021R1
HPC Optimized

e Better Price/Performance

up to 960 cores

* Increased flexibility for flagship
solvers

* New Ansys Electronics Desktop
(AEDT) Configurations and
Optimization performance/cost
ratio

In Browser Interactive
e Supporting Nvidia GPU
* Upto 120 cores

New simplified pricing

* Ansys Elastic Currency

* Ansys Managed Hardware
Solution

New Products
SPEOS inthe Cloud: More
Speed & Flexibility, Up to 60X
faster thanlocal computing

3¢ DISCOVERY inthe Cloud : Bring
more Physics in Browser

\nsys



Ansys Cloud is HPC optimized

orkflow

Cloud access is integrated directly
from your Ansys software. With
only a few mouse clicks, you have
the power of the cloud to use as
you wish.

erformance upport

This complete solution — from solvers Ansys supports the entire

to the cloud — was developed by simulation process from hardware
Ansys for full architectureintegration. to software, from beginning to
Like a Formula 1 race car, Ansys Cloud end.

is tuned for Ansys solvers.

Y \NnSyYS



Ansys Cloud workflow

Submit jobs from desktop

application

Download to
workstation

Newly added!

for interactive
cloud-based workflows

©2021 ANSYS, Inc.



We support you ! \I‘ISYS
Ansys Customer Excellence

“I just spent few hours and walked through the desktop-remote solve and VDI workflows. We took
his solve time on a single modal analysis from 8 hours down to 20 minutes. The solver used

most of the available RAM so that was probably a big factor.”
Ansys ACE Engineer

“Every time you interface with an Ansys AE to get help with a cloud-related inquiry, there is a good
chance you might walk away from the engagement with a quick tip, an update on a new feature
you were not aware of, maybe some guidance on a better method, etc.. You can never get this

level of holistic support froma CHP or DIY approach.”

\nsys




Improved Security thanks to Single Sign On (SSO)

Cloud Portal https://cloud.ansys.com v
Cloud Forum https://cloudforum.ansys.com v .
Discovery Forum https://discoveryforum.ansys.com V Be nEflts
Discovery application N/A (desktop application) V ° Only 1 password / |Ogln
Account Portal https://account.ansys.com v e More secure with Multi-
Account Admin Portal https://accountadmin.ansys.com v Factor Authentication
Store https://catalog.ansys.com v (MFA)
Customer Portal https://support.ansys.com V ® Better prOteCt|On aga|n5t
Help https://ansyshelp.ansys.com V ph|5h| ng/haCkerS
Licensing Portal https://licensing.ansys.com V
Medini Portal https://medini.ansys.com V
Ansys AP N/A v
Customer Center https://customercenter.ansys.com V
Lumerical Portals N/A v

-~
-
)
<
n


https://cloud.ansys.com/
https://cloudforum.ansys.com/
https://discoveryforum.ansys.com/
https://account.ansys.com/
https://accountadmin.ansys.com/
https://catalog.ansys.com/
https://support.ansys.com/
https://ansyshelp.ansys.com/
https://licensing.ansys.com/
https://medini.ansys.com/
https://customercenter.ansys.com/

What’s New ? HPC Optimized

e Better

e Increased for flagship solvers

e New AEDT Configurations

Run Ansys Applications Interactively In-Browser
e |Interactive cloud-based workstations:
e

\n sys e New HW configurations supporting Nvidia g P

e New high-core count configurations,

CLOUD e Broader product coverage for interactive applications in Ansys Cloud

Ansys Elastic Pricing

* New “Ansys Elastic Currency” simplified pricing with a

— like AEUs — enables SW usage on Cloud and on prem °
AND enables HW usage on Cloud
— the same as AEC (pricing, rates)
except that it ONLY enables use of cloud hardware
\
v\>§“ :'?Y% @ @ New Products
inthe Cloud : More Speed , More Flexibility, faster than local computing
in the Cloud : Bring (VDI)

e Improvement in : of your simulation * ‘

— \nsys



Geos for Hardware

Europe North

\nsys
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Secured Admin Controls & Account Settings

IT administrators can establish controls on account settings for Ansys Cloud users. In addition,
Organization Administrators can configure permissions and privileges for their organization.

e Ansys Cloud uses Multi-Factor Authentication login to ensure the best security against hacking.

* All users can collaborate by using Manage job sharing.

e Organization Administrators can set other users in their org to Org. Administrators



Best-in-Class Data Encryption

Ansys Cloud uses proprietary methods and industry-standard to ensure that data is encrypted at every
step of the process (both during transit and at rest).

Encryption is used during upload and download over https and encryption-at-rest with AES-256

Simulations always executed in customer-specific private subnets on dynamic, private clusters

Encryption keys are securely stored in separate locations

Ansys Cloud encrypts data before it leaves the desktop, and it is kept encrypted.
Supported standards include custom file encryption @ AES256 and HTTPS TLS1.2



Availability & Data Center Security

The Ansys Cloud Service application is deployed in multiple regions :
e |n case of service interruption, no critical data is lost due to replication.

e Physical security is deployed to secure datacenters with access request and approval, facility’s
perimeter and building entrance with two-factor authentication (with biometrics), professional
security officers, cameras inside the datacenter and patrol but also security scan. Learn more about
it.

e |solated Compute regions. In addition to deploying shared resources in a highly redundant way,
each compute region consists of only enough resources needed to successfully execute a job. It is
deployed into numerous regions and a customer is offered a choice of which region to use for
running simulation jobs. All customer data persist in the customer-specified region and are never
copied outside of the geo.

Y \NnSyYS


https://docs.microsoft.com/en-us/azure/security/fundamentals/physical-security

External Certifications & Compliances

Our cybersecurity management follows industry guidelines, including ISO and NIST frameworks, for
internal assessments. Ansys also work with many third-party assessments and audits throughout the
year to guarantee to our customer the market-leading certifications.

* Ansys has been issued an SOC 2 Type |l certification
* We are working to achieve FedRAMP and ISO27001 certification.

What is SOC2 ? : soc2isan auditing

procedure that ensures your service providers
securely manage yourdatato protect the interests
of your organization and the privacy of its clients.

23 ©2021 ANSYS, Inc.



Learn More about Architecture & Security

\nsys

Ansys Cloud Architecture and Security Overview CI IC k H ere

Introduction

Ansys Cloud is a multi-tenant Paas service in which a single instal

e of a software application

rves multiple custamers. Each

55 with specific privileges to the O r

cus

tomer is called a tenant, each of whom is part of a group of users who share a co

mon acc

storage and software instance. This paper covers the follow

ons and Geographies
- Data Retention and Deletion Policy
- Scalability.

Threat Modeling

. Support.

- Architecture

Azure Regions and Geographies

ul

ganized into regions and geographies (Geos). A

gion is a set of data ¢

nters deployed withi efined perimet

aney.

and connected through a dedicated, regional low-latency network. A gec

grap!

ally containing two or

fore regions, that pr

ves data resider

and compliance boul

faries. Geographies allow custorr

with specific data-residenc

and compliance needs to keep their data and applications clo

ecgraphies are fault-tolerant to with:

and complete region failure

through their eox

ection to

ure's dedicated

-capacity networking infrastruc

ure. Furthermore, each

o is paired

with another region within the same geegraphy, together maki

a regional pair

region pairs Azure will serialize platform

updat

planned maintenance)

> that only one paired region will be updated at a time. In addition, in the event of an outage
affecting i i

iple regions, at le:

one

gion in each pair will be prioritized f

or recovery. Ansys Cloud Service is architected to take full

advantage of

feature by deploying shared resources in fault-telerant, |

gh-availability regi

on pairs,

Data Residency

Ansys Cloud will not store customer data out

side the customer-specified Geo except for le information that

Active Directery B2C, which is based on the geography of the company/tenant location. In this case, the A

vs tenant is in the United

States. Al custos n data is stored in Azure Globally Redundant Storage (GRS) and t

data s copied between two regions

in the same Geo for e

ranced data durability in ca

of a majer data center disaster. All virtual machines used for compute are

started in the customer-specified Geo, so data residency persists based on the selected region.

Ansys



https://www.ansys.com/content/dam/content-creators/creative/source-files/assets-for-mvp/products/platform/cloud-security.pdf
https://www.ansys.com/content/dam/product/platform/hpc-cloud/ansys-cloud-architecture-security-overview.pdf

New HW Configurations coming with HPC and In-Browser Interactive Client

1
1

’- (R B N N 4 N _§ B N N §N |

In
Browser

Frequency RAM per

Memory

Infra Cores per node Peak Node Bandwidth Interconnect
H16r 16 3.3GHz | 112GB 80 GB/s 56 Gb/s
Current
H16mr 16 3.3GHz | 224GB | 80GB/s 56 Gb/s | Configurations
HBv1 60 2.55GHz | 240GB 263 GB/s 100 Gb/s
HBv2 120 3.1GHz | 480GB 350 GB/s 200 Gb/s
HC 44 3.4GHz | 352GB 191 GB/s 100 Gb/s Last released
Nv6 6 cores, M60 GPU NA 56 GB NA In Browser only
Nv12sv3 | 12 cores, M60 GPU NA 112 GB NA In Browser only

v Ansys' in-browser interactive client which avoids the firewall issues of RDP

5 new HW configurations

Interconnect is up to X4

Memory is up to X4

Cores per node is up to X8

GPU Support

v" New options for interactive use with HW configurations with an Nvidia GPU (NV6, NV12s_v3)
v" New high-core count interactive virtual machines (up to 120 cores on a single VM with HBv2)

v’ Broader product testing/support coverage for interactive use in Ansys Cloud

Y \NnSyYS



New In-Browser Interactive Client

From 6-core up to

120 cores cloud-

based workstation
available in minutes

Ansys Solutions
installed and ready
to use

Performance
optimized to ensure
reduced latency

Can be used with
AEC/AHC’s and BYOL

Pre or post process
in the cloud or
complete a full

workstation solve

Seamless remote application
experience. Feels like you
are working on your local

machine.

Ansys Cloud Portal x  +
< C {t @ cloudansys.com/sessions/5fcal

i Apps Y Bookmarks ANSYS

New HW configurations with an Nvidia GPU + In-browser client

78ea0ffct3Tfcdca617 0o %« @ :

Other bookmarks

I\nsys / cLoup
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[0l output.cas Parallel Fluent@a51340708000000 [3d, dp, pbns, sstiow]

i Applications

Domain Physics User-Defined Solution Results Parallel Design

[ palyucs % Solver Models Materials Zones Model specific
o 3 . -
& Company Admin > 5 [ operating Conditons. . Radiation... B muttiphaze... A Structare... _; el zores | 2 Discrete Phase .
F w
= nie Ij ¥ Energy {2 Heat Exchanger... fJ;Spe:\esm Wl Acoustics... [ oundaries i= DTRM Rays...
Reference Values.. —
2 General.. Wiscous. . - Discrete Phase... More .| Create/Edit BB Profiles... # <hell Conduction. .
g =
8 Outline View < o B Mesh X
n
= Setup a
@ General
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The Nodes, Clusters and Supported Products

Mechanical Fluent HFSS, Maxwell, l Discovery optiSLang CFX
Slwave, Q3D (2D & 3D)
Icepak

Batch Solve, Interactive Sessions, Command Line

FULL —

Hi6r  FULL  FULL  FULL FULL FULL | VvDi+CL  vDl+CU =
Hiémr = FULL | FULL  FULL FULL FULL | VDCLl  vDl+CL
HC FULL  FULL  FULL FULL FULL FULL | VDHCLI  VDHCLl VDI peracrive
HB FULL  FULL  FULL FULL FULL  VDI+CL  VDlCLI  >*%°™
HBv2 ~ FULL  FULL  FULL FULL FULL FULL  VDICL  VDI+CL VDLl =
NV6 VDI VDI VDI VDI VDI VDI VDI VDI VDI command Line &

interactive
sessions

NV12sv3 VDI VDI VDI VDI VDI VDI VDI VDI VDI

\nsys



New 2021 R1 Features : Improved Submission in HFSS

< C O & cloud.ansys.com/sessions/60023e01dabd852008206aad

Ansys /

= Text monitor 1 Graph monitor l# Tabular monitor E Files

Optimize your cloud
hardware usage

Up to 38% saving on HW
with multi-step submission

Sweeps

*  MonitorlJob

When the status of the job is completed, the user can proceed with the download results process in AEDT.
Note the 3 status of the 3 stages during the solution process, since we selected multi-step submission with 3 steps.

Y \NnSyYS



Optimize your simulation !

¢ Simulation specifications
e Medium sized problem
e Number of excitations: 8
e Interpolating Frequency Sweep 401 points.
e Solution Frequency 77 GHz (Save fields).
e Total tetrahedra: 238k
e Matrix size: 15.6M

*Smallest Virtual Machine :
Hi6mr - Intel Xeon E5 v3
“Haswell”. With 8 cores from the
16 available and 30% of the total
ram used (64GB)

#0 : Solved in 12hrs 7min using small 8 cores

RAM (TB) Total Time AECs Usage AECs Saving [%)]

Settings

Single 0.064 12:07:22 VM*
Single L 128 1.7 2:47:59 295.6 :
#1 : Solved in 2hrs 25min with Ansys Cloud :
H16mr 2 Step M/L 32/128 0.448 /1.7 ‘
5X faster.
3 Step S/M/L  16/32/128  .224/.448 /1.7 3:37:02 238 19.52 |
Single : 176 14 292 - #2 : Optimized : solved in 3hrs 38 min
HC 2 Step M/L 88/ 176 704 /1.4 2:51:56 247 15 and 38% AECs saving compared to #1
3 Step S/M/L 44/88/176  .352/.704/1.4 3:07:26 247 16 thanks to Ansys ClOUd + mU|t| StepS.

Y \NnSyYS



Ansys Discovery : Choose RDP or In Browser

e More immersive user experience e Easier access to the cloud portal
e Feels like a native desktop app e Restricted access to some keyboard shortcuts
e Can have firewall restrictions e No firewall restrictions

Y \NnSyYS
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SPEOS Benchmark : Choose either HBv2 or HC ?

11:00:00
10:00:00
9:00:00
8:00:00
7:00:00
6:00:00
5:00:00
4:00:00
3:00:00
2:00:00
1:00:00
0:00:00

Direct Simulation

Number of bodies :4
Number of faces: 1296

Number of rays :1E+09

Benchmark on Lightguide

2:00:00
1:30:00
1:00:00
0:30:00

0:00:00

Inverse Simulation
Number of bodies :64
Number of faces : 7440
Number of triangles : 19728 Number of triangles:658211
Number of Passes:500

HBv2  HC

S 1 1

M 2 2

L 4 4

Benchmark on rearlamp rendering XL 6 8
XXL 16

HBv2

S

M

L

XL

XXL

*Virtual Machine H16
: Intel Xeon E5 v3
“Haswell” — 16 cores

HC

Use Case #1 takes 12h 34 min to solveon small 16 cores VM* where it only takes
12minwith HC XXL : Speed up to 60X while optimizing your cost/performance

H1émr HBv2 HC

S EM "L mXL mXXL

ratio*

*on this example we divided by 8 total cost by running the most powerful VMs versus the smallest one (16cores) .

\nsys



Benchmark Ansys Fluent wit
Ansys Cloud

Smallest VM- 16 cores* *Virtual Machine H16

: Intel Xeon E5 v3
“Haswell” — 16 cores

\nsys
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Benchmark - Ansys Mechanical with Ansys Cloud

- t 3
Smallest VM - 16 cores *V/irtual Machine H16

: Intel Xeon E5 v3

“Haswell” — 16 cores
Elapsed Mechanical Solver Time (sec) vs Core Count:

14000
12000

\nsys 10000

CLOUD

8000

6000

Time(sec)

4000

2000

16 Cores HC 704 Cores HC

** Benchmarking done for certain number of iterations

Y \NnSyYS



Benchmark - LS-Dyna with Ansys Cloud

/ Ansys LS-Dyna Use Case : 3cars
Pl ) RN ] 0.83 Million nodes

0.79 Million Shell Elements

Multiphysics Solver

44 cores (Small HC) : 352 cores (Xlarge HC) : 4 times faster than 44
29.3 minutes 7.2 minutes cores Virtual Machine.

Y \NnSyYS



Ansys LS-Dyna on Ansys Cloud — Scalability Benchmark

- 314k elements - 1.3 M elements

Solution Time (min) vs. nb of cores

Solution Time (min) vs. nb of cores

350 300 1600 1392
300 1400
250 1200
200 1000
150 800
100 600
50 20 17 14 400
. 200 122 67 40
44 cores HC 88 cores HC 176 cores HC 4 cores local 0
server 44 cores HC 88 cores HC 176 cores HC 16 cores local
Local Workstation 4 cores : Local Workstation 16 cores :
Ansys Cloud HC 176 cores : Ansys Cloud HC 176 cores:

— \nsys
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Ansys optiSLang and Ansys Cloud

'3

Weekend /Night

Classical

Cost: N*engineer+N* solve + postprocess

With Cloud reduced the

time you need to design
optiSLang + 4 parallel solve runs (local workstation)
Cost: T*engineer+N*solve a bEtter prOdUCt‘

Reduced your simulation

queue and run in parallel
optiSLang + unlimited computation in Cloud . .
Cost: T*engineer+N*solve m U Itl J O bS

"'

Postprocess

Postprocess / Results

Y \NnSyYS
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HFSS and Ansys Cloud \nsys Here

CLOUD

It was , until t’s -a Chip Solved in HFSS and Cloud!

v Compute cores used: 704 cores (Intel Xeon
Platinum 8168, Azure “HC” machines)

v' RAM: 2.6TB

v Mesh size at adaptive pass 15:23.5M
Tetrahedronand 93M unknowns

v’ Initial Mesh Time: 1h55m

Ansys HFSS has solved an entlre RFIC v’ Adaptive Mesh Time: 29h47m

(5.5x 5.5mm) at 5GHz

o v 16-node HC VM in Ansys Cloud gives massive
RAM to solve a huge problem in HFSS for
companies designing RFIC's.

o]
ol
o
ot
o
|_d
|
=)
Ei
!
=
|3
3
.3
| 3
=
=
=€

HFSS Layout automated IC- Ansvs Cloud on "It is so rewarding to see a problem of this size and
specific meshing in Ansys HFSS Microsoft Azure complexity solved on Azure, putting this level of HPC
power in the hands of engineers when they need it the
most.", says Merrie Williamson, Microsoft VP Azure
Apps and Infrastructure.

— \nsys
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https://techcommunity.microsoft.com/t5/azure-compute/it-was-impossible-until-now-computational-electromagnetic/ba-p/1878848
https://www.ansys.com/products/electronics/ansys-hfss
https://azuremarketplace.microsoft.com/en-us/marketplace/apps/ansys.ansys_cloud

Van Oord — Success Story with Ansys Cloud

Van Oord Z

Marine ingenuity

“Van Oord engineers employ Ansys Cloud to spur new product innovation and solve the ever-
growing number of Mechanical models, which may feature over 5.5 million degrees of
freedom, 1.8 million nodes and 550,000 elements.”

“Historically, these massive models each required 150 hours to run, however, with Ansys
Cloud, our team has reduced run times to less than 24 hours per simulation. This has
substantially sped up product development, enabled us to expediate our negotiations with
foundation steel suppliers and expedited delivery to our global customers.”

Ralph Luiken, Van Oord Engineering Manager

Van Oord and Ansys Accelerate the Design of Highly Sustainable Offshore Wind Turbines

Save Time : From 7
daysto 1 (Speed up
7X)

Y \NnSyYS

Mitigate Risk and
avoid costly penalties

Capability to change
the fabrication process
during the project
phases

Reduce HW cost

Run 5x more design
iterations on Cloud


https://www.ansys.com/news-center/press-releases/van-oord-ansys-accelerate-design-highly-sustainable-offshore-wind-turbines

Hargrove Engineers + Constructors

“The ability to scale is incredible. As a kid | grew up and never thought | would have this
power one day. Now with Ansys Cloud | can have thousand of cores supercomputer at my
fingertips and at a reasonable cost. That is very exciting. For example, I’'m using it on my TV
at home thanks to the remote desktop session. | can check my phone to see what is the
status of my simulation, I can do that anywhere.”

“Ansys Cloud open the door for very complex simulation that include Multiphysics such as
heat transfer and complex chemical reaction with 3D visualization.”

Pressurized Equipment
Specialist

K: Half Pipe Thermal Stress.
ku‘ml:.tehus

harg

O
[Ove

engineers+constructors




What Customer’s are Saying

« Our collaboration brings together Azure’s compute and IloT capabilities with Ansys’ simulation
m . excellence to help businesses across industries transform at scale. During a time when autonomous
Ol M |CrOSOft systems are on the rise, Ansys will enable cloud engineers to increase productivity and accelerate the
delivery of innovative solutions.”

Scott Guthrie, Executive Vice President, Cloud + Al at Microsoft

“Ansys Cloud has been a game-changer from a productivity standpoint. ... Ansys Cloud has reduced the

krDow,"",g time of each job from 20-25 hours to only 2-4 hours.”
Q‘bﬂh&ad Equipment
Tim Marvel, P.E.

Vice President, Business Development & Technology

Rockwell
Automation

— \nsys
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What Customer’s are Saying

“Marmon Holdings, a global industrial organization comprising 10 diverse business sectors and more
than 100 autonomous manufacturing and service businesses, is adopting Ansys Cloud to make Ansys

M.AQ.MD.N simulation technology readily available to its engineering community. On-demand access to HPC via
l l ‘ Ansys Cloud will provide Marmon's engineering teams with simulation capacity exactly when and where
it is needed.” Jeff Garascia, Chief Innovation Officer

“Ansys Cloud allowed us to tackle CFD simulations which were not practical for us to tackle
before. Thanks to the flexibility and ease to access additional computational resources, we were

GOOdman able to solve more complicated simulations right from the Ansys GUI itself."

Air Conditioning & Heating -Khaled Saleh, Ph.D., PE| Engineering Manager- Simulation Group
Goodman Manufacturing, a member of Daikin group

"The Ansys Cloud service built into Ansys Mechanical provides intuitive, easy-to-access to HPC directly
from the application. For large, high-fidelity models, Ansys Cloud reduced our solve times by 5-6X and

LEAR.

CORPORATION

Y \NnSyYS

cut the entire simulation workflow by half."
Marcos Blancho, Mechanical Simulation Engineer



What Customer’s are Saying

“Ansys Cloud Compute is intuitive to use and integrates seamlessly into our Fluent workflow. Using an
internet browser to check job status, view convergence plots, and pause or stop jobs we had more
control of our simulations than with other cloud services, and this made our computational work much

more efficient.”
Adam Kline-Schoder, Flight Data Analyst

“High-efficiency equipment is critical for improving plant performance in the oil and gas industry. Ansys
Cloud enables Hytech Ingenieria to calculate large and complicated geometries within hours, instead of
days or weeks -- resulting in significant time savings.”

Luis Baikauskas, Process Engineer

“Cloud computing is the new standard for engineering analysis. Ansys Cloud provides an easy-to-use
option for quick access to cloud HPC directly from within Ansys applications. This is especially useful for
businesses with variable simulation workloads.”

Bert Blocken, Professor

\nsys
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Ansys Cloud Essentials Subscription

Your Named ticket to use Ansys Cloud.

r: LIGHT DESTINATION ASSENGE " 1
Ansys Airline Ansys Cloud M. Customer Ansys Airline
ANSS _ANSS
PASSENGER \aSS PASSENGER
M. Customer B“S"“QS M. Customer
EPARTURE BOARDING ZONE SEAT
AZ22 3:15 ou 15 oEc 2010 D3 24C 3:15
v amssamo oo o [N s (AR

¢ 3 months
¢ 12 months

e Support

e Geo replication

e 1TB of Free Cloud Storage
e Data Transfert

Y \NnSyYS
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Ansys Cloud Extra Storage

Extend your Ansys Cloud Storage on demand when you need it.

Subscription *3 Months
available for : * 12 months

Increment of 1 TB (1000 GB) of Cloud Extra Storage E




Ansys Elastic Currency/ Ansys Managed Hardware Solution

Ansys Elastic Currency (AEC) Ansys Managed Hardware Solution(AHC)
AEC can license SW, HPC and HW AHC can license Ansys Cloud Hardware
e SW+ HPC + HW workflow on Ansys Cloud * BYOL* + HW workflow on Ansys Cloud
e SW + HPC workflow on your existing hardware
Ansys Ansys
Cloud Cloud
F======" I
_— LN, : I
gd |+ = |+ (Bi= CBD| =
ag |*| " |+ CE in ===
e

SOFTWARE HPC HARDWARE HARDWARE *BYOL = Bring Your Own License

v’ Successor to Ansys Elastic Unit (AEU): Similar cost, simplified pricing, and no WAN uplift

v AEC: Ansys Elastic Currency: Enables SW usage anywhere AND enables HW usage on Ansys Cloud
v" AHC: Ansys Managed Hardware Solution: Same rates as AEC but focus HW usage on Ansys Cloud
v All new sales will be AEC/AHC. AEUs remain supported through end of term.

Y \NnSyYS



How Ansys Cloud is priced ?

Purchaseyour Ansys Cloud Starter
Pack : 5000 currencies + Cloud

Essentials Subscription G
-
A
\

\

:’ d ... IFYou already have licensesand HPC

! Select your Hardware ," licensing, use your currencies to pay

: : - with Ansys managed hardware (AHC)

Use your currencies :
to pay with Ansys / eSeIect the number of nodes/cores: -\,
Elastic Currency Y HPC Licensing :
(AEC) i I\, Bring your own License (BYOL) and
1 currency = 1AEC I ." HPC Licensing

E e Select the solver : Software i
\\_ _J

Step 2, 3, 4 are hourly rates see full list

\nsys


https://www.ansys.com/footer/terms-and-conditions/elastic-licensing-terms

How to track AEC usage ?

Customer Number (Customer Name)

\NSys Licensing Portal 629735 (S, nc) v ev ev

Entitlements > Elastic Licensing

B Entitlements & . .
v Active Entitlements
Leases/Perpetuals
Elastic Licensing Entitlement Count Start Date Expiration Date 4 Remalning Days Total Remaining Currency Used Percentage Rate Table
ANSYS Elastic Units - PreP: 500,000 2021-01-04 20220104 500,000 1487,827.5 AEU [ 2w | 317
M@ Elastic Reporting - RN ] 231 2%

Act-629795-20210104_161953-ELASTIC-20210104_161954

Usage Transactions
Summary Statements

< Elastic Preferences ~ v Inactive Entitlements
Access Credentials
IP Settings Entitlement Count Start Date Expiration Date 4 Remaining Days Total Remaining Currency Used Percentage Rate Table
ANSYS Elastic Units - LARGE pack 4 2019-12-04 2020-11-26 EXPIRED 128,000 11,303.7 AEU 91% 347
Messages -~ 75ke-Bed4-c8a6-4f80-8158-b950-5234-603e
Emails ANSYS Elastic Units - LARGE pack 4 2019-11.27 20201231 EXPIRED 128,000 61,935.5 AEU 52% 317

9ddf-ccca-8be0-4349-bed1-9e30-84ce-55a

ANSYS Elastic Units - LARGE pack 4 2019-11-27 2020-12:31 EXPIRED 128,000 128,000 AEU 0% 3.17
289d-7932-8e89-4946-b144-{8fa-64a2-305d

Customer Number (Customer Name)

\nsys Licensil‘lg Portal 629795 (ANSYS, Inc.) v o e

ions > Usage T
i PN
B Entitlements Last received transaction: 2021-02-08 11:21:14 (refresh) 4 Transactions may be delayed by up to 30 minutes
Leases/Perpetuals
© 2020 ANSYS, Inc. All rights reserved. 20210115, Elastic Licensing (™) From: 2021-02-08 To: 2021-02-09 Add filter [ Active sessions Expart as csv file
[ Elastic Reporting -

Usage Transactions

Summary Statements Srart
Time End Time Product Count Hours Cost Currency username Hostname Project Session 1D
< Elastic Preferences ~ 2021-02-08 2021-02-08 ANSYS 7 0.03 02 AEU _azbatch f9fBI80I348486ab80bAdEb29470cba000D00 baédbaca-2i6a-4216-8199-401c801
07:13:41 07:15:29 Cloud ‘omaeewzkOccezmébempekkbuOb. b internal.
Access Credentials Hardware cloudapp.net
1P Settings
20210208 20210208 ANSYS 1 0.02 03 AEU azbatch af9fBIBdi34B4B62bB0bAI6E29470chaD0O0DD 4083 afOfBiB4i3484B6abE0BAGER294
07:14:06 07:15:22 Mechanical omaeewzkOccezmbempe 3kkbuOb. bx.internal. 00000.omaeewzkDecezmbempe3kkbul
E5 Messages -~ Enterprise cloudapp.net ternal.cloudapp.net
Solver
Emails
20210208 20210208 AWSYS HPC 12 0.02 02 AEU _azbatch af9BIBdi348486ab80bAI6L29470chaD0O0DD 4083 afofBBdi348486abB0bAIER24
07:14:10 07:15:19 omaeewzk(ccezmébempe 3kkbuOb. ba.internal. 00000.omaeewzkDccezmiempe3kkbul
cloudapp.net ternal.cloudapp.net
20210208 ANSYS 8 24 AEU PoolAdmin 1994172764 daf71933000000 bidfd7a3f-6a59-4413-ba22-467a148
08:23:07 Cloud
Hardware
20210208 2021-02-08 ANSYS 1 0.13 05 AEU grivsogl daf71933000000 9615dda7-Icfe-40d5-bd6b-Sad6del?
08:28:26 08:36:28 SpaceClaim
20210208 20210208 ANSYS CFD 1 0.05 01 AEU griuxogt 2daf71933000000 9615dda7-fcfe-40d5-bd6b-Dadbder?
0B:37:06 08:40:13 PrepPost

©2020 ANSYS, Inc. All rights reserved. 20210115,
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Packaging and Hourly Rates

Ansys Elastic Currency(5000)=5000AECs Ansys IMlanaged Hardware Solution(5000)= 5000 AK

—— Ansys Elastic Currency (AEC
— y y (AEC)

Ansys Managed Hardware Solution (AHC)

Consumption Rates for HW Consumption Rates for SW and HPC
Cores per RAM per Node . Node
Node Type . (GB) GPU TargetPhysics  Hourly Workload Currency Product Category Hourly Rates Currency
Rate*
Hardware Licensing Software Licensing
H16r 16 112 - Fluids 1.83 Batch AHC|AEC Geometry Interfaces 2.5 AEC
H16mr 16 224 - Mech, Elect 2.00 Batch|interactive AHC|AEC Optimization 5 AEC
HC 44 352 - Al 4.94  Batch|interactive AHC|AEC Pre/Post & 3D Design 10 AEC
HB 60 240 - Mech, Fluids 3.56 Batch AHC|AEC Solvers 20 AEC
HBv2 120 480 - Mech, Fluids 7.38  Batch|Interactive AHC|AEC HPC Licensing
NVé 6 56 M60 All 1.78  Batch|Interactive AHC|AEC HPC (n cores) int(5*n"0.57) AEC
NV12sv3 12 112 M60 All 2.34  Batch|Interactive AHC|AEC

*Example for US East.

*The Node Hourly Rates values vary by region (see full list). \n sys


https://www.ansys.com/footer/terms-and-conditions/elastic-licensing-terms

Ansys Cloud FREE Trial

CAREERS ~ ACADEMIC ~ CUSTOMERPORTAL ~ RESOURCELIBRARY BLOG

PRODUCTS SOLUTIONS SERVICES SUPPORT ABOUT ANSYS FREE TRIALS d) Q

What is included?

v’ Access to all machine configurations Try Ansys Cloud with a Free Trial!

v'In Browser Interactive Session (start Ansys Cloud in
browser) or directly in your Ansys application
desktop (GUI).

v'1 TB Storage
HOME / PRODUCTS | PLATFORM / ANSYSCLOUD / TRYANSYSCLOUDWITHA FREE TRIAL!
‘/ ACCGSS t h e C I ou d po rta I to mon |to r yO ur J 0] b san d Ansys Cloud provides current Ansys Mechanical, Ansys Fluent and Ansys Electronics
. Desktop users with easy access to on-demand high-performance computing (HPC) in the
CO n S u m pt I O n. cloud from within Ansys desktop applications. Without involvement from your information
. technology team, Ansys Cloud helps you solve with maximum computing power, slashing

v'Get supporton Cloud Forum and with our support skl

team. With an Ansys Cloud trial, you can experience running Ansys simulations in the cloud at no

cost. Your trial includes a free 30-day subscription to Ansys Cloud service and 1,000
for leveraging Ansys solvers and cloud hardware.

Request your free Ansys Cloud

trial today!
y = www.ansys.com/cloud-trial

Y \NnSyYS




Bring your own Benchmark !!

Run your own

benchmark to Measure your
Define your use Request a Cloud compare local saving and send us
case free trial computing the result to get
performancevs some advice
Cloud.

: HFSS Frequency Sweep Extraction Scaling Benchmark

Hardware Server

Cores 16 16 32 128 256 |
RAM (GB) 256 224 448 1800 3600
Totaltime 3:42:13 2:15:59 1:58:28 1:15:00 1:10:23

Y \NnSyYS



Ansys Cloud forum

v" NEW Ul with possibility to change number of nodes, total number of
Ansys / ciovo _ cores

judd.kaiser@ansys.com

v Access the recommandation for your solver on Ansys Cloud Forum

Job Name MyJob
Region EactUS . Choosing performance-optimized hardware configurations for Fluids jobs
Machine type HC44rs (recommended) v o

Standard_HC44rs: Memory: 362GB, Storage: 700GB i ; : ; . g 5 2
= - ¥ d You now have multiple options for the virtual machine types to be used for Fluids HPC jobs. In this article, we'll

Number of nodes 16 share a sampling of benchmarking that Ansys has done with the Fluent application in order to help guide you in
making these choices.

Total number of cores 704

[] bownload results after completion

Choosing performance-optimized hardware configurations for Mechanical
jobs

Ansys / covo G B O & X

judd_kaiser@ansys_com

You now have multiple options for the virtual machine types to be used for Mechanical HPC jobs. In this article,
we'll share a sampling of benchmarking that Ansys has done with the Mechanical application in order to help

Job Mame My Job

_ guide you in making these choices. The data shown in this article corresponds to analyses using the MAPDL
Analysis Static Structural (B5) M solver. For results relevant to Ansys LS-DYNA, refer to
Region EastUS v
Machine type HC44rs (recommended) v °

Standard HO44rs: Memory: 35265, Storage: 70068 Choosing performance-optimized hardware configurations for Ansys LS-

Mumber of nodes a DYNA JObS
Total number of cores 132
[ Download results after completion You now have multiple options for the virtual machine types to be used for ANSYS LS-DYNA jobs. In this article,

Show advanced options we'll share a sampling of benchmarking that Ansys has done with in order to help guide you in making these

choices.

Y ANnSyYS


https://ansys.seismic.com/Link/Content/DCw29DNCKD5kq9QgT6nk3ybQ

Engage with us !

v

Follow us on

LinkedIn

Or Scan

Search “Ansys Platform”

m Q  Ansys platform

2

@:‘4"‘_*%,"?%@

g §osl’see, St

Jingsd

Hit “Follow”

SR

©2021 ANSYS, Inc.

Ansys
Platform

Ansys / pLatrorM
\

Ansys Platform

Ansys solutions enable next-generation digital product development

L ‘l‘*’ 190 followers in your network

| v Following .:_] Visit website ¢ NEUGIEN]

Home About Posts Events Videos

E o Images Documents Videos Ads Sort by:Top v
- Ansys Platform i
‘.‘"’. 765 followers
Ansys Platform 7he

Ansys #5peos at the speed of light with Ansys #cloud ! Up to 60X Faster !!

s,

#cloudcomputing #HPC

Ansys Optical

nkd.in/ejV7sDc
Platform

Run Ansys SPEOS on
Ansys Cloud

How to Accelerate Ansys SPEOS Simulation up to 60x faster with Ansys C...

\nsys

CLOUD

\nsys


https://www.linkedin.com/showcase/ansys-platform/?viewAsMember=true

\nsys




A

Click to return
Agenda

Extra Slides

Ansys Cloud benchmarks & Security slides
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How often do you limit the size in your simulation ?

How Often do you limit the size and amount of detail in your simulation models due to turnaround time
limitations ?

How Often does this need to limit your simulation details lead to low fidelity results that are less useful to your
design experiments ?

*2021 Ansys Surveys with 750+ 1T
Mangers and Engineers & C-Levels

This has a direct impact on the quality of results, with 20% of the respondents reporting that
limiting the simulation details always leads to less useful DOEs, and 52% indicating less useful
results more than half of the time.

Y \NnSyYS



What’s Matter ?

Collaborate with other team members (56%);

4 )

Ability to burst out to the cloud when additional compute capacity is needed, 560/
. equally ranked (53%) with the ability to integrate and sync simulation results o
Yy with other enterprise applications (CAD/PDM, PLM, MBSE);
responded that

collaborating with
other team members
- Ability to perform simulations from multiple I1SVs (51%) via cloud-enabled
< capabilities was very
important

o y,

5 VDI support (49%)

Y \NnSyYS



Ansys Cloud —

 HFSS, Maxwell*, Ansys Ansys
Slwave, Q3D (2D & 3D)* LS-DYNA*** Discovery *kokk
Icepak** ok

Ansys Speos Ansys

OPTISLANG

Supported Versions

Ansys 2019 R2
*Ansys 2019 R3
**Ansys 2020 R1
***Ansys 2020 R2
***¥*Ansys 2021 R1

\n Sys /A Microsoft

Azure

AN NI N NN

CLOUD

BENEFITS : Compute Nodes

» High memory bandwidth
» Large capacity RAM
for Ansys solvers » High performance interconnect
» Low latency Message Passing
Interface (MPI)
data centers worldwide > High Bandwidth
» Faster working directory
v’ Data and

\nsys

directly from the desktop application

vendor solution for Software and Hardware




Cloud Interface — Fluent/Mechanical

¢ Job management

. ST
¢ Analyticsanddashboards, S
. ® Postprocessing
Filetransfer Agentstatus . « Aob download
} Green—running ready Cloud Connectionstatus _ pp
d— d - Green-Connected Forum  Signout
- Red — Steppe Exi
- Yellow-busy - Red-not connected xitapp < Resource Usage
Account Storage Concurrent
Balance Used Jobs & Jobs
ACCOunt Estimatea Name State Start Time Finish
. Available AEUs
cloud user@ansysiesti.com IOgged n 118 GB of o/ BoltedBracketFEA Running N/A
AEU Source: 1.00TB
~ N Tjunction_CFD Running N/A
Company
BoltedBracket2019R1 Completed 117/2019 N:35:01 AM  1/17/2¢
Job Name Mnnltnrlng tjur:c r:1a71‘9. 3
: @A 5 Current Month
;eﬁ'ne/ mesh/ solve/ Jobs Jobs / Solvers Jobs / Queue
display/ parallel/ surface/
exit plot/ <witch—+n-m
File/ report/ VMumturmg tjunc_mar19 \
> (launch "tjunc,cas.gz” “tjunc.dat.gz") E % 9 = = 2 -

/file/read-case "tjunc.cas.gz"

Multicore processors detected. Processor aff X  feration v | ¥ [epsion e
Reading "\"| gunzip -c \\\"tjunc.cas.gz\\\"\ @epsilon
. . 9.38e-1
Buffering for File scan... 90064
8.00e-1

40127 mixed cells, zone 144, binary.
92893 mixed cells, zone 145, binary.
Warning: reading 4 partition grid onto 12 ca700ed|| e Honl GED fiBost
will auto partition. | - dER N
40127 cell partition ids, zone 144, 4 par
Warning: reading 4 partition grid onte 12 co600e-1
will auto partition.
92893 cell partition ids, zone 145, 4 par
204330 mixed interior faces, zone 147 bin
89064 mixed interior faces, zone 146, bin
9407 triangular wall faces, zone 27, bin
176 mixed pressure-outlet faces, zone 3
180 mixed velocity-inlet faces, zone 31
180 mixed velocity-inlet Faces, zone 3030001
4494 triangular wall faces, zone 23, hin
180 mwxed interior faces, zone 28, bina
33 nodes, binary- 20081
145233 nade Flags, binary.

- 1.00e-1 .\

2.76e-3
1

5.00e-1

4.00e-1

Iteration

Y ANnSYS



Other Features

Command Line Interface (CLI)

ANSYS Cloud CLI

Command line interface to submit jobs

Installation

Commands =

RunAedt 8
JoblInfo

GetQutpul] 1 J/rc tjuncl9l oct2.cas.gz
JobState [
deleteJob

Monitor

2  fsolve/i

[set-input-parameter-value
4 (set-input-parameter—-value
[set-input-parameter-value
fsolvefiterate 50
Juecd tjuncl®l %i.cas.gz
([set-input-parameter—-value
fsolve/iterate 50
10 Jwed tiuncl®l %i.cas.gz
11 [set-input-parameter-value
12 /fesolwve/iterate S50
13 Juwecd tjuncl8l %i.cas.gz
14 exit
1l yves

itialize/hyb-initi

alization yes
"temp hot" 320)
"temp cold" 280)
"vel hot" 0.2)

"temp hot" 340)

"temp hot" 360)

Customers can collaborate or seek help

Cloud Desktop

Share BoltedBracket2019R1 session

Y ANnSyYS



Faster Simulation
SPEQOS on Ansys Cloud ANSYS | cLovs

 Easily submit a simulation job on Ansys Cloud to Job e [SimdaonJob Larg=
speed up your simulation Salctegion Westrope s
- Select the closest data center ST s
Configuration: Large i
- Select the Queue from Small to XLarge U X60 Fast
* Access Ansys SPEOS from the Cloud
Desktop (interactive cloud-based workflow) Applications 0
« Combine SPEOS with other Ansys Products: """ et
Cloud Desktop
* Mechanical () oomioadouputries

*  Fluent
* optiSLang

Compatible with Elastic Currency or BYOL

Y \NnSyYS



Ansys SPEOS HPC & Ansys Cloud

Quickly evaluate systems at extremely high resolution faster than ever before

Huge HPC Cluster
720 Cores

@ Fast | Accelerate your simulation

HPC Cluster
240 Cores

® Easy | Single-click access to the Ansys Cloud

Small Cluster
120 Cores

b@

Flexible | Pay only for what you use

Small VM
16 Cores

*Than a classic 16 cores VM with Intel Xeon E5 v3 “Haswell”

Y \NnSyYS



The Value of Ansys Discovery on the Cloud

Solution

[ Benefits

Discovery on the Cloud

Y \NnSyYS
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Cloud Launcher

> Discovery Cloud Launcher

Account Balance: 959.1 AEUs I\ns s / DISCOVERY
cLouD

H REMOTE SESSION

E=

Your cloud VDI session is ready to launch!

> Discovery Cloud Launcher

Account Balance:

959.1 AEUs I\ns s / (D::-%CUODVERV

MyProfile
Discovery - 2020 R2
B C:\Users\rwalsh\OneDrive - ANSYS, € MyCloudStorage

® us: East “ N\ Remote Desktop v 3 NV- 6 cores

Your cloud VDI session is ready to launch!




Launching Discovery

After launching
Discovery, local files PE——
will be securely
transferred to the
specified cloud location

BUILDING REMOTE SESSION
After files are

uploaded, the VDI
session will be
launched

I\nsys EILSOCUODVE RY

Uploading local files to the cloud folder...
3 files, 380.5 MB

Total time for the will

depend on the size of
files being uploaded

Y \NnSyYS




\nsys CLOUD

The power of Cloud to increase the usage of

Academic

Ansys technologies A I
“ g Se“ Co//<9
Unlock simulation needs currently limited by lack Q 0?° A, o)
of resources or access "~ o§> C’Q ’% et
~ < '

* Deliver a consistent and feature rich HPC C Ansys core ®
experience across the full suite of Ansys ‘, technology ‘.
applications supporting both on prem and cloud ' \

() S

* Enable complete in cloud workflows = ~N_ (g‘i’

/ C

* Provide foundational elements enabling Ansys to /47( Néofb

deliver targeted solutions outside of the
conventional simulation ecosystem

Y \NnSyYS



"We are and always will be partner led”

Microsoft and Ansys Partnership satya Nadella, CEO Microsoft

\nsys

CLOUD 5G Planning
N
KQQ:'.:\\’.V -2 5“'/ '»Vqtl /
STEM & e-learning Al/ML Digital Twins

* Microsoft partnershipis key to Ansys’ digital transformation strategy
* Microsoft Azure selected for the Ansys Cloud platform
* Ansys Cloud services are foundational for all cloud-based applications

Y \NnSyYS



Ansys Cloud and Electronics

e Complexity: Smaller form factors plus higher dates rates
and frequency content demand more complex, and Drone with Package, PCB, cables and antennas
comprehensive, productsto be designed and simulated

* System: Electronics contentis growing and will continue to
do so. Large system level simulations needed to
understandinteraction, intended or otherwise

* Scale up and optimize: Cloud capacity provides ability to
rapidly simulate design points to optimize designs and
understandyields

* Risk mitigation: Cloud capacityturns simulation weeks to =
days and days to hours allowing rapid design iteration
which will minimize the chance of design failure

* Ansys electronics workflow: Tight integration of HFSS to Cloud with easy access to HPC resources or ability to
run HFSS from your browser
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Cluster Specs

H16r 4 64 448
H16mr 4 64 896
HC 16 704 5,632
HB 16 960 3,840
HBv2 8 960 3,840
NV6 1 6 56
NV12sv 1 12 112
3
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Azure H-Series V-Series and Ansys Cloud B Microsoft Azure

Azure H-Series VM Specifications

() (o) o) [

Workload

Optimized Memory Bandwidth | Memory Bandwidth Dense Compute Large-Memory HPC
CPU AMD EPYC 2™ Gen AMD EPYC 1% Gen Intel Xeon Platinum 1% Gen Intel Xeon ES v3
“Rome” “Naples” “Skylake” “Haswell”
R f- d H P C Cores/VM 120 60 44 16
eCO g u e TE'E'(FL'EEP‘IS)NM aTE 09TF 26TF 0.7 TF
L]
clusters adding HC e Updated benchmark data and New Memory
’ . Bandwidth 353 GB/s 263 GB/sec 191 GB/sec 82 GB/s
HW recommendations
H B a n d H BVZ Memory 4 GBfcore, 480 total 4 GBfcore, 240 total 8 GBfcore, 352 GB 14 GB/core, 224 GB

: } . * Increased flexibility for Solvers _
instances deliverin g (choose yourregion, VM type, Lobny | R 700 GB Nie 278 5A7A

Ia rge r CO nfigu rati O n S number Of nOdeS, number OfcoreS) InfiniBand 200 Gb HDR 100 Gb EDR 56 Gb FDR

e AEDT adopting new configurations s 32 6he 32 6t 16 GbE
and better based on HC

[, IRATRBANGI e seessresss . GPUs for visualization,

priCE/pe rforma nce ﬁ ‘ rendering, and remote desktops:
o>
Azure H-Series Azure N-Series
CPU-based VMs GPU & FPGA VMs Cores 6,12, 24
H—High memory NV—Graphics applications GPU Me0
M 56/112/224 GB
HB—Memory bandwidth SISy 2
Local Disk | ~380/~680/~1.5TB SSD
HC—Compute-bound — .
Network Azure Matwork + |nfiriBand (la

Y \NnSyYS

©2021 ANSYS, Inc.



SPEQOS Packaging and Hourly Rates

Ansys Elastic Currency (5000)='5000 AECs Ansys Hardware Currency (5000) = 5000 AHC
Ansys Elastic Currency (AEC) —
l Ansys Hardware Currency (AHC)
Coresper RAM per Node Node Hourly
Product Catego Hourly Rates Currenc
gory y y Node Type Node (GB) GPU Rate Tasks Currency
Software Consumption Rates Ansys Cloud Hardware Consumption Rates
SPEOS Enterprise (incl. Solver) 20 AEC HC 44 352 - 7.14 HPC Solve AHC|AEC
SPEOS Solver 20 AEC HBv2 120 480 - 8.12 HPC Solve AHC|AEC
Optimization 5 AEC NV6 6 56 M60 2.36 Cloud Desktop AHC|AEC
SPEOS Addon (HDA, FIE, OPD, OST) 2.5 AEC NV12sv3 12 112 M60 2.80 Cloud Desktop AHC|AEC
HPC ConsumptionRates
HPC (n cores) int(5*n"0.57) AEC Ansys Cloud Essentials Subscription required to access Ansys Cloud
Example Configuration HPC increments available Software Costs + HPC Costs + Hardware Costs =  Total Costs
. 20 AECs/hr 40 AECs/hr
Enterprise Solver on HC (44 cores) None ey (44-4 = 40 cores) 7.14 AEC/hr 67.14 AEC/hr
. 1 x HPC Workgroup 32 (BYOL) Enterprise Solver (BYOL) 16 AECs/hr
Enterprise Solver on HC (44 cores) L e e (44-32-4 = 8 cores) 7.14 AEC/hr 23.14 AEC/hr

*The Node Hourly Rates values vary by region (see full list). \n sys
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