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Smart Manufacturing: Life Sciences Example

— KEY DRIVERS — — STRATEGIC IMPERATIVES —
= Faster agency approvals and time to = |mproved operational efficiencies with 1. Flexible solutions in primary manufacturing
market sc?lible information and analytics 2 Faster time to market
. ise-wide ri solutions
Entlerpnse W'.de .nsk management and , . 3. End-end optimization: digital transformation
business continuity = Personalized medicine
= Aging and lack of access to skilled 4. Intelligent systems (robotics, ICT, AGV, etc.)
workforce 5. Sustainable production
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Smart Manufacturing Imperatives

Discover Create Make Sell
Market, customer, o X Marketing &
consumer insights Ideation Justification Manufac.turlng prospecting
- - Product design Commercialization & operations
[hree strategic business
Research logistics  process planning Sales order & Service &

Product Outbound ~ Channel
Product Concept development

I Compliance . logistics management
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Future Manufacturing: Agility

The “What” The “How”
= Integration of design-operate-maintain = Digital twins, digital threads
= Demand prediction = Simulation
= Flexible production = Software-defined, robots, mobility
=  Optimized production = AI/ML, models
= \Workforce safety, availability, training = Mixed reality

Business model implications: Software-defined / SaaS, greater remote workforce
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Future Manufacturing: Resilience

The “What” The “How”
= Supply chain resilience = Cross enterprise data access and visibility
= Cyberthreats = Defense-in-depth, new approaches
= Qperational downtime = Autonomous systems
= Logistical disruptions = Models (physics) + Al

Business model implications: localization of supply chains, services for integration and secure operations,
cross-enterprise collaboration
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Future Manufacturing: Sustainability

The “What” The “How”
= \Waste to wealth = Recycling, sustainable materials
= Carbon neutrality = Less reliance on fossil fuels,

= Energy monitoring/control of emissions

= Energy optimization, alternate energy

Business model implications: alternate materials (e.g., packaging), energy, regulatory compliance, reporting,
collaboration
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Agile, Resilient, Sustainable Manufacturing
Transformative, Resilient, Adaptive, Nimble, Sustainable, Smart, Flexible, Optimal, Robust, and Model-Based
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A COLLABORATIVE DESIGN & ENGINEERING ENVIRONMENT IS A FOUNDATIONAL TECHNOLOGY
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Six R&D Imperatives

Transformative, Resilient, Adaptive, Nimble, Sustainable, Smart, Flexible, Optimal, Robust, and Model-Based
Agility Resilience Sustainability

Software-defined, secure manufacturing
Pervasive Al and simulation

Enterprise data models and connectivity
Highly flexible machines

Workforce development
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Framework and solutions for sustainable
manufacturing by industry
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