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Electrification Shared Services
electric / hybrid models annual sales of .
: _ forecasted ride share
+Emerging Start-ups autonomous vehicles

passenger miles

Source: IHS

Companies need to innovate more then ever creating new business models and services throughout the eco system
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Number of Software Lines Of Code Number of Network Signals

300+

2012

2014 Deutsche Bank Global Auto Industry Conference (January 14, 2014)




Explosion of Hardware
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>30 new sensors

40% more hardware

No extra space
GM Bolt EV LV wiring

Safety & Security

Mega to Gigabits Model based system engineering
required to understand and address system

Power demands relationships and to optimize packaging
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Model Based Engineering
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Disconnected domains, interfaces as text,
picture and table based file exchange.

Off-Board On-Board Hardware

Components Components Layout Analysis

PIN-Out Logical Mechanic Manufacturing PC B

Schematic Design Planning

EYIR

Model Based Diagnostic & Basic SW
Design Calibration Configuration

AUTOSAR SW Coding & Code Profilin
Architecture Generation 9 Software

Testing

Individual contributors
loosely coupled by
“standard interfaces”.
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Integrated functional and architectural design

Implementation Proposal to feed all connected and targeted domains.

Functional Design Solution ((a

Off-Board On-Board Hardware

Components Components Layout Analysis

Logical Mechanic Manufacturing

Hardware PIN-Out Schematic Design Planning PCB

Model Based Diagnostic & Basic SW
Design Calibration Configuration

Software AUTOSAR SW  Coding & Code -
Architecture Architecture Generation Profiling SOftwa re

Testing

Network Frame

Architecture Signal Timing Packing Testing

Network Network Network

Architecture Signals Variant Design Analysis

Network

Electrical Mechanical . E DS
Signals Topology Design Service

Electrical Variants Electrical Harness Manufacturing
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Functions are the drivers - not the
Capital Systems - Implementation Proposal implementers - of the downstream flows

Off-Board On-Board Hardware

Capital Systems Capture Components  Components Havout Analysts

Logical Mechanic Manufacturing

Hardware PIN-Out Schematic Design Planning PCB

Model Based Diagnostic & Basic SW
Design Calibration Configuration

Software AUTOSAR SW  Coding & Code Profilin
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Capital Flow
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Content and
Requirements I |
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Architectural Proposals for Logical, SW, HW & NWs
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EE Content Consolidated

Functions & Signals allocated across vehicle

Outcomes Optimized
Performance balanced against multiple costs

Platform Assessment Enabled
Platform level KPI’s to support trade studies

Implementations Verified
Correctly & optimally sized components

EE Integrations Validated

Proof integrated systems meet requirements
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Requirements & Features

Model based transformations deterministic outcomes

absorb, synthesize, optimize

Functional Models Platform Level Design extract Logical System Designs

Downstream Engineering




Capital Systems - Implementation Proposals Network & Software Implementation

Volcano VSB, VSTAR & VSI
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Capital Flow

Capital /i fs
A closer look
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Multi-Domain System Model E/E Function Architecture

E/E Platform Architecture
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Multi-Domain System Model E/E Function Architecture

E/E Platform Architecture
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Multi-Domain System Model E/E Function Architecture

E/E Platform Architecture
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Logical

Architecture
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Multi-Domain System Model E/E Function Architecture

E/E Platform Architecture
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Capital Flow
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200+ by 2022 $21m by 2035 $6b by 2030

Source: IHS Source: ReThin




Electrification Shared Services

annual sales of
autonomous vehicles

electric / hybrid models

! forecasted ride share
+Emerging Start-ups

passenger miles

1} LK McKmsey Source: IHS




Industry disruption is not benign — There will be
winners and losers

E/E Architecture sets the foundation for your products

Electrification hared Services

MBSE principles, widely
applied, are a must

= Slemens Capital is your
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