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Digital Engineering | Ansys Investment Priorities
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* Solver methods e Shared-memory * Solver acceleration * Cloud Enabled * Model Based System Eng.
e Geometry and meshing * Message-passing * Solver settings * Cloud Native * Requirements & architecture
* Shape and topology * Fine-grained GPUs * Top-down methods * Platform, Collaboration Connections

optimization * New architectures: FPGAs | * Bottom-up methods « Open APIisand developer | ° Safety, security, & software
* Advanced analysis & Al hardware « Reduced order models ecosystem * Digital twins
 Multi-physics * Quantum computing « Generative Al e Common user experience | * Simulation process & data
 Multi-scale management

* Mission engineering

Five Ansys engineering Pillars — compressing timelines and enabling digitally paced global collaboration ...
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Shift from Traditional Engineering to Digital Engineering
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Shift from Traditional to Digital Engineering

Workstream 2:
Electronic Hardware
Development

Workstream 1 &l ;%C Workstream 4:
: ' % ‘Compliance & Safet
Physical Product i P \'

Development

Workstream 3:
Software
Development

CURRENT STATE:
Each individual engineering workstream is complex and
Workstream 5: working independently of one another. Manual, inefficiency

QU a|ity integration activities MUST happen frequently & repeatedly
during the product lifecycle.

The more complex the project, the more scope for error.
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Shift from Traditional to Digital Engineering

AELETET e L Detailed Design Prototype, Testing Production and Sl .
H 1] i . .
Concept Requirements and Optimization and Evaluation Manufacturing Maintenance, R P rOd uct I IfeCyC|e
Development and Design and Training

System architecture + Requirements definition \ @ Ansys Systems Architecture Modeller

<  Fluids |g| Materials

Physical Product Development

Electronic H/Ware \ €2 Electronics Semiconductors

Workstreams

Software Development . \ Embedded Software

ANSYS OFFERS

World-class products for each of the individual workstreams.

These products are open, allowing them to be integrated into
any legacy or future state engineering tool set-up.
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Shift from Traditional to Digital Engineering

AELETET e L Detailed Design Prototype, Testing Production and Sl .
H 1] i . .
Concept Requirements and Optimization and Evaluation Manufacturing Maintenance, R prOd uct IIfeCyC|e
Development and Design and Training

System architecture + Requirements definition Ansys System's Architecture Modeller (SAM)
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Electronic H/Ware €2 Electronics | Semiconductors

Embedded Software

Workstreams

= Safety Analysis

DESIRED STATE:

Connect workstreams to the System Architectural Model
through automated, integrated workflows.

These models become the Authoritative Source of Truth +
ensure integration tasks are automated, efficient & consistent.
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, Morgan Brennan
“What's pretty incredible about this highly complicated, highly complex
' program, but we typically see, unfortunately, is that when programs of
this size are go through development, they tend to come over budget.
NOR- They tend to be delayed. That has not been the case with B21 so far.
You're on schedule. How have you been able to pull that off?”

Kathy Warden, Northrop Grumman Chair & CEO

“We've been using digital engineering from the beginning of this

program to help us iterate on thousands of designs and then translate
those into the platform that the world will see tonight. "
And we are so proud of what our team working alongside in a very .
transparent way with the Air Force has been able to do differently in the
acquisition program for the B21 Raider.” .

souawwo | NORTHROP GRUMMAN UNVEILS B-21 BOMBER
4 CEO KATHY WARDEN ON DEFENSE OUTLOOK




Digital Engineering | Strategic ROl Methodologies - MDAO, MBSE to Digital Twins
OEMis realize larger ROI throughout the product life-cycle | Extended to ROMs for Digital Twins
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Ansys’ Digital Engineering Vision

Support our customers’ digital
engineering transition for cyber-physical
systems with an integrated suite of tools

that connect the parallel engineering
workstreams for systems architecture &
requirements; safety & cyber-security;
physical engineering, software &
controls, across the product lifecycle.
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DIGITAL
CHASSIS

HARDWARE
PLATFORM

Renault Group & Software Defined Vehicle technology
https://youtu.be/cWnsCMtX9f8?si=2eqhuiCOd6rMbISK
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