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Digital transformation customer engagements, observations

50+ Engagements

Digital Eng., Digital Thread, ... Ground reality ... customers

v Heterogeneity is the norm not exception — Domain
o : Lockheed Martin Digital e ]
g NN\ e  Rockheee Martin Diial Tapestry specific tools/systems for PDM, Requirements, ERP,

““‘"%“r'j“'z‘_i._z;_a,';;;; — Simulation, ...needed
N “.‘;;.m.m,;ni. I v" Rip and replace - Multi-year, single vendor approach —
‘ - i . Science project(s), expensive, rigid processes failed with
/ ——— no end user adoption
Many initiatives, different maturity levels Simulation is critical component of all

Customer/Industry mindset shift

v Single source of truth to Authoritative source of truth

v Single vendor monolithic to purpose built, open and federated
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Observations from customer engagements/Journey with a few

Issues to address NOW w.r.t simulation, process, data, HPC
and interoperability

People, Process and Technology Challenges

Requirements

Concept
Prelim Design

Detailed Design

mfg.

Commission
& Service

Systems

Requirements |8

ANSYS Simulation Platform Scope

SPDM (Simulation Process & Data Mgmt.) and PIDO (Process Integration & Design Optimization)

Sysiems
Engineering

|

MGAD (FDM1)

Mi

&] Data Model H’E Workflow 0 Dashboard H‘i;‘ Configuration Mgmt.

Design Disciplines

Mechanical

Electrical Optical

ANSYS

cadence

nerva

Engineering Roles

Activities

EMC

Electrical | Mechanical
Engineer Designer
Electrical | Mechanical
Manager Manager
Optical VP
Manager Engineering

Mechanical
Simulation

SYNopsys
oo “YNOPSY,

CODEV

CST  AvkeseT
Zemax

SYSTEMES

— 2_
@ DMJHU
»

MATERIALS DB

5,000 engineers — Europe, China, North America
75 Different CAD and CAE Tools

~

Customer and partner requirements
driving EVOLUTION of our platform

Designer Engineer
Analyst

Methods Developer

Software Developer

i

DevOps

Managers

Custom Apps

‘_ (On-prem, cloud, ...)

Customizable ‘
front-ends

Traditional IT roles are
also important for
Platform

* Data mgmt.

* Authentication
"« Collaboration

* HPC, Cloud

ISV, Ecosystem
Partners

Focus on APl & Deployment
Template Economies
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Voice of the customer(s) — Domain specific targets are critical

Data

A A Management
Digital X' =@ simulation = €
initiative

Process
2 Management
isin the
detdil”
It's not just a traditional data ALE
) ” Maturity Level Management
management conversation Qualtative
:mmm Collaboration
- & Visualization
- Traceability
Definitive:
..

KPIS

CAE models, results, reports, meta-data

* CAE library management, Archival,

reuse, com pI\ance

* Parametrization, search,

* Application, template management

. PIDOFMDO automation, data exchange
= Simulation business process

* Project management for CAE

*  Web apps, ...

= lob submission, monitoring, etc. (on-

prem, cloud)

* Custom templates, Remote desktop,..

+ 2d, 3d, plot visualization
= Collaboration, notifications

* Context, link to PLM, Materials, Inhouse
= Change notifications, versioning, .....

Typically broken down by
customer maturity

Simulation maturity

optimization

" VVendor neutral
parametric

= Coresimulation
applications and

Solver offerings KTIOWS
optimization,..

workflows, DOE,

User Experience

SPDM features Prlorlty/ Wt.

Simulation domain

Automa:tlorr 6 . .
mﬁ'a requirements impact
e a overall deliverables for

requirements

Large file and folder

. digitization

management

Broken down by use case
and simulation practices

>

Materials Intelligence

SPDM

= Materials management

=  Enterprise web deployment, interoperability, traceability
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Customer Example

The journey and break down E:-T°N

Digital transformation domain specific Domain specific capabilities mapping
break down and staging with end user experience

Simulation Data Management Simulation Project management

Simulation Decision support Reports and visualization

.;' | EQ"\I

i)
Vendor neutral Process Integration and

fole based dashboards reporte Automated extraction of relevant information
Design optimization

. e — Contiguration mgnt;
Multiple threads =
will exist : :

CAE and Materials traceability

USE GASE DELIVERABLES I e e e
Minerva Sim Projects

Simulation is
critical component ax——m

@ ==
Granta MI
matenal

Source: Arjun Tekalur, R&D Innovation Manager, Eaton presentation at Ansys Simulation World, April 2021 \n sys

©2020 ANSYS, Inc. / Confidential



Ansys Holistic simulation portfolio

SYSTEM OF SYSTEMS

SIMULATION DIGITAL MISSION
ENGINEERING

SOFTWARE SYSTEMS | R
SIMULATION |

PHYSICS BASED
SIMULATION

MATERIALS INTELLIGENCE

VAN

SIMULATION PROCESS INTEGRATION : N CUSTOMIZED & SIMULATION PROCESS
PLATFORM CEOUD & HiRC / & DESIGN OPTIMiZATION |~ MY @;lcs WORKFLOWS |  DATA MANAGEMENT

\n sys Single Multiple Multi- Digital Digital

Physics Physics Physics Prototype Twin

SIMULATION =t
JOURNEY & & o) Al ndin.

Y '\nsYs
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Ansys Enterprise Offerings evolution for Engineering Workflows

\Nsys optiSLang

E= Sensitivity

g —mm T

NX CAD ANSYS Workbench ~ AEDT ey
2’

I‘;IA,TLAB

=  Ansysand 39 party

=  Tool chaining / automation

= Design of experiments

= Optimization

= Sensitivity, robust design, surrogate
models..

Y '\nsYs

\nsys Minerva

SPDM, Democratization, Al, Insights

Data and configuration mgmt. = A\nsys / i
prOJeCt/process mgmt > Administration v moae Data » Sample Data
o o » -AmmveﬂDala

HPC job mgmt.

+New v A Upload v  (Refresh  Q Seach & CopyURL . Down

v I customer Name 4 Rev State Date Modified

Collaboration, Traceability e T
Dashboards, Al, insights . G o el
. o » . Configurations H 001 In Work 2020-04-03 08:28:47
Ehterprlse Web deployment, > I Propas [+] 001 InWork  2019-08-02 15:16:45
interoperability L o gews  ameuee
> Mo g o o e e
» mpemo
\Nnsys Granta Mi
Materials Intelligence rrereee—— |
=N aj - e
Manage and apply proprietary material = e s
information - NN
Comprehensive library of reference data ' \
Integrations with CAD, PLM tools
Materials traceability | =1
- I i f—
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Ansys Minerva update

Minerva Commercial release in Sep 2019 Roadmap driven/prioritized by lighthouse customers

v' Rich set of capabilities, guided by customers across industries v Traceability v ECAD simulati t (road )
simulation management (roadmap

Simulation Decision support Reports and visualization - 2 .

\\\\\

e — I . .
Role based dashboards, reports Automated extraction of relevant information

Data Management

Conflgurationmgme.
= o B Manage versions, references

S

Turbines

s < s s R(;v State Modified on Modified By
: % v' Democratization (simulation web apps) v Dashboards
: What Version Where When Who

Check in, check out, version and change history
Data organization, libraries, security, search

Simulation Project Management for teams HPc(on'prem/CIOUd)

- : e
- e
Settings
]
s dware Settings F
=

Templates, roles, deliverables and audit configurability [ o |

Execute and Manage interactive and batch jobs

v’ Process integration and Design and Materials integration

CHEMERS | Nastran % ABAQUS H H An n N n-An r
. e (B Differentiators sys and Non-Ansys support
sl bl S Open, and Configurable

Y '\nsYs
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Custom

4

er perspectives

Automotive Customer

Faster Throughput On Simulation Workflows, leverage optimization
early and increase decision making through simulation

1000 + 600 + 1000s +

CAE users Systems Group Non-CAE

25-50% 30-50%

} Faster Throughput On Simulation Designers Decision Making Assisted with

engineering Workflows Automated Simulations and optimization

Digital Simulation Formalization of

} Twins Analytics & Al New Methods

10

(Part, Product, and Post processing, Physics 3D Printing,
System Level) and Data Driven Models Electrification, MBSE

NA Customer
implementation scope

Test

Inhouse
Granta M
-~ applications IBM
e ClearCase

©2020ANSYS, Inc.

F.T-N

Powering Business Worldwide

“Ansys Minerva is important to Eaton and plays a
key part in our larger, enterprise-wide digital
prototyping and additive manufacturing (AM)
initiatives... Ansys Minerva will help make our user
experience more streamlined than it is today.”

Todd Earls, Vice President of

Information Technology at Eaton.
Ansys-CIMdata ebook ) L »

v
r

» é . .
oy y' ., Py
. Yo R N » o~
| " - o
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Customer examples(1)

Material Tracing Material Discovery

. E.T-N = Base Matrix Database Fillers Database
}a = — — PEEK g Carbon
— 1 — W Nylon W Glass
- T — B2 - A
= = -rir _____ Boron T
Polymer Buid inforeation g :o:;?l;
w0 Data Frps o Data : 5
m ol o = » Reducing the dependence on analysis experts
Test Data [ S — + Merative selection of base matrix and fillers 1’4 gt » Quick turn-around on designs (TAT reduced by 90%)
Metal e » Quick prediction of material specs 4

(mechanical, electrical, thermal)

10+ years of material development (Eaton IP) and

Testing data consolidated curated in one database 7 S=TIUED FERETET [0 e B GTs!
= and 50% faster

Simulation Process Management Authoritative source of simulation data 2 Coupling size

= [m—— -
™ m .- (m- -] =T Run Modified Project
Project Manager - Tt B —
* Heterogeneous tools & data . re==m m-— - 3
-“ . H : - Traceability, Integration to Materials and PLM
Designer * Design Change Collaboration secure Storage/ = i 2 Mkl End PL
= ERESRES T *Static loads, Dynamics
* HPC Integration __ a
Stuctural Ansyst [E—— * Capture and Automate
. v : @
i | A ‘ o B * Connect and Integrate
Mg, Analyst E=d N A
-~ - Deploy and Analyze

ization Sim Apps ]

Simulation data (Eaton IP) and best practices
consolidated, curated in one database

Visibility and streamlined workflow for integrated

activities for simulation, data and information flow

- Integrated workflows for Engineered to Order products E .T.N
= Reducing overall product development and qualification time :Ma Worichide

Source: Arjun Tekalur, R&D Innovation Manager, Eaton presentation at Ansys Simulation World, April 2021 \n sys
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Goal

Pain
Points|

Decision

Customer examples(2)

PLM system(s)  Other

. Siemens, Dassault
Japan — Automotive Multiple, Granta Ml

NA — Automotive

IBM clear case, Inhouse, Granta

Multiple

India - Pharma S
Various inhouse tools

Streamlining iterative engineering workflows

e Repetitive tasks/ hand offs on projects not managed
¢ Requirements, Data, reports, communications manual
¢ With simulation demand increasing, governance an issue

Send back for redesign Reject

EE sends design Selects final desit
: ts final ign
report for SE's / candidate and sends for

SE sends request

to EE for concept f
verification

design approvals
- SignnﬁsE
SE Requirements Data, reports CAE Teams, process o0
| “systems Engineer | | Electrical Engineer | | CAEEngineer | |_Project Manager |
g > Y5 [ > B/

RMER Sehe Maton simulation Struchral fesuency s Acoustic anslysis
Inout

e Minerva for CAE department unique process needs

e Federated system allowed for faster deployment and
ramp up across groups across regions (ramp up 70—>1000)

Designer-Analyst collaboration, simulation driven design

e Adhoc sim process between designers and analysts with
no visibility, manual communication and unmanaged data

e Distributed global teams with no reuse or management

Role Based Dashboards & Collaboration

1 process flow

. Component Development = e _—
. Analysis Method — q\ 2B 0 5
. 11 People Involved

Enhanced cellaboration between Desginers & Analysts

. Takes 6 months — 1 year

<

50-60 such workflows

e Minerva for designer-CAE analyst collaboration, model

libraries and Simulation and optimization activities mgmt.

e Group based ramp up (5000 users)

Simulation driven validation and verification and traceability

e FDA CFR 21 Compliance, extensive approval process, time & cost
e “In-Silico” approach to reduce time-to-market through SDPD
e Virtual Verification and Validation (V&V) for FDA compliance

Device
Development

Regulation and
Simulation

Manufacturing
and Scale-up

* NPI * Secure faster * Faster tech
Acceleration approval transfer

* Product through * Trouble shooting
Differentiation simulation

* Savings through

« High quality & e Simulation in optimization

affordable Clinical trial » Technology and
medicine and * Reduce Time to Innovation
support Market

e Minerva user experience, configurability and deployment
¢ Openness allowed for 3" party, inhouse tools integration
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Ansys Cloud as part of our platform strategy : Ansys Saa$S offering

Ansys
LS-DYNA

Ansys
Discovery

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

Mechanical

Ansys Speos

US North Europe North

Central

»,
a

2019 3
Feb US West

\nsys

CLOUD

US South
Central*

Microsoft
Azure

\nsys

cLoup

Monitoring: tjunc_mar19

B

ACT 2

Ansys / covo 3 B A @ B X

MenRSring: Junc marts
E =Baoc

x| nerawon v Y s

@epsion < = = =
adge
200e1 : = 2

sncu{

Current Month

cloud user@ansystest1.com

Job Name Alrliner
70081
& Jobs |
60081

Name State Start Time Finish
50061

Storage Coneurrent

a000| | f

From 6-core up to 120
cores cloud-based
workstation available

Ansys Solutions
installed and ready to

7 in minutes use
Ansys CFX
optiSLang 2021 R2
Can be used with VPe_r BITETES
AHC’s and BYOL optimized to ensure
reduced latency
202 1 Pre or post process in
the cloud or complete
a full workstation
solve
s 8 x
oev @
Airliner / Desktop pc ess .
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Thank you |

e Please reach out to us to learn more
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