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Step 1 Step 2

31,8 MSEK

2015-2017 2016-2018

26,2 MSEK 58 MSEK (FFI 50%)

Project manager
Anders Lindeborg, Volvo Cars,
anders.lindeborg@volvocars.com

Total

2015-2018

In a nutshell
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System of Cars
Architectural Aspects

Continuous Integration & Deployment

Evaluation and Trade-Off

Focus areas
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Product evolution after original sale Decreasing time to market Increasing OEM control
over OEM concerns

Multiple brands
multiple segments

System of systems Crowd sourced data
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Autonomy Electrification Connectivity
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Existing functions grow

New functions are added

Interactions are increasing

Functional growth

Perception Decision Action

Functional evolution

What does my 
reality look like?

What should I do 
to get my reality
as I want it to be?

Let’s do it!

The evolutionary pace differs for 
the various phases.
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Scalability & variabilty

The architecture needs to scale across different 
segments and across different functional content, 
and enable inclusion of different solutions of the 
same/similar function.

Evolvability & adaptability

The architecture needs to be able to cope with 
changing demands and expectations over time.

Managability & controllability

The architecture needs to provide the means to 
manage and control the growing functional 
content and complexity.

Updatability & upgradability

The architecture needs to enable existing 
vehicles to be updated or upgraded ”in the field”.
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Over the past 20 years, 
the number of ECUs 
has grown from around 
20 to more than 100.
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4.9 10.9 18.6 20.6

117.5 97.0

917.0

S80/1998 XC90/2002 S80/2006 V70/2007 XC60/2008 V60/2011 V40/2012 SPA/2014

74MB in ICM+IAM
Maps not included

Compared to V60: 
Reduced ICM, 
RSE not included

750 MB in IHU 
Speech and Maps 
not included Over the past 20 years, 

software size has grown 
by a factor of 10 every 
5-7 years.
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Logical Domains Physical Domains

11
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Hey! No peeking!SPA topology redacted



• The different logical domains are asymmetric
• Size of functional content varies

• Tight coupling between logical domains and physical domains leads to an 
asymmetric physical structure

• Geo-constraints lead to distribution of hardware components across the vehicle

• Connecting distributed components based on functionality tends to lead to long 
bus lengths

• Tight coupling of Perception � Decision � Action slows evolutionary pace
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• In accordance with Perception � Decision � Action

• Core Computation System
• Decision

• High-level, Volvo-specific vehicle functionality

• General purpose CPUs, special purpose GPUs

• High-speed networking (e.g. Ethernet)

• Mechatronic Nodes
• Perception & Action
• Mechatronic (sensors, actuators), supplier specific functionality
• Automotive microcontrollers, ASICs
• Low- to mid-speed networking (e.g. LIN and CAN)

• Integration Interface
• Translation between local mechatronics and core computation system
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Core
Computation

System

Integration 
Interface

Mechatronic
Nodes



• In the core computational system and (likely) the 
integration nodes, resources will be strictly 
partitioned

• Processing
• Memory
• I/O

• A software module only has access to the 
resources of ”its” partition

• Benefits
• Enables mixed ASIL SW on the same HW
• Facilitates efficient integration
• Increases robustness & security
• Allows for managed and controlled resource distribution 

across SW modules (partitions)
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• Decoupled life cycles � increased overall evolution speed and control

• System structure based on geometry instead of functionality � less wiring, better
controlled placement of networks and electronics � improved EMC

• Separation of software and hardware � functional content (largely) independent from 
hardware content � improved scalability

• Separation of functionality and system capability � better utilisation of system 
performance, improved control of performance evolution

• Decreased system complexity (w.r.t. hardware) � improved maintainability & evolvability

• Increased commonality in hardware components � lower component cost due to higher
series
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