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Drivers for New System Architecture
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Vorführender
Präsentationsnotizen
New features and technologies make their way into cars:
eMobility
Automated driving
Services
Connectivity

They require changes in the way how feature are being deployed in cars:
Updatability
Upgradeability
… and all this must be reliable

System orientation enables us to handle the challenges.
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- System Orientation and its Impact
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Vorführender
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This system orientation will happen gradually.
Today: Component approach
Near future, in development: System-domain approach
Far future, concept: System approach 
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(ontinental™ . Architecture Vision
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Vorführender
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Near future vision: System domain approach
Includes:
Intelligent networks
SW-defined products
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Vorführender
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Example of a server-based architecture for an autonomous driving car.
Lowest hierarchical level:
deeply embedded ECUs for engine, braking, steering, battery. Classic platform.
performance ECUs for sensors front and rear

Domain level:
functional area server. Adaptive platform.
driving strategies (with navigation data)
taking the role of a driver for Automated driving
supervising the vehicle in all states for diagnosis and repair
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Advanced Gateways
Increased routing complexity and
communication throughput.
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BOSCH: Domain-Centralized E/E Architecture

g Connected Car
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Source: "E/E Architecture in a Connected World"
Martin Lunt, Robert Bosch GmbH
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Vorführender
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Domain ECUs allow to calculate domain-internal and -external functions and are connected via a high-speed communication bus with each other. A secure "over-the-air" connection allows to move computation-intensive tasks to the cloud and the ability to update the system. Domain ECUs meet highest standards of functional safety and are failsafe to a high degree. 

Core technologies needed for the domain-centralized E/E architecture:
Advanced (connected) Gateway (100% at Bosch)
Gbit Ethernet
Hypervisor
CCU / FOTA / SOTA
Domain ECUs



Cross domain Zone ECUs as
zone specific I/0O masters
which act as an neural
network for central ECUs

Cross Zone Communication
High bandwidth
communication with Ethernet
backbone

Vehicle Computer/Central ECUs as
central calculation units (brains)
and information provider
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Vorführender
Präsentationsnotizen
The vehicle-centralized E/E architecture is characterized by the following components:
Cross domain zone ECUs as zone specific I/O masters
Cross zone communication via high-speed automotive Ethernet 
Vehicle computer / central ECUs
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&) BOSCH: Roadmap E/E Architecture
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Vorführender
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Future trend in vehicle development:
increase of functions
increase of interconnectedness, vehicle-internal and -external

This requires:
scalable E/E architecture
consequent separation of hardware and software
high-performance domain ECUs

Next steps:
high-performance central ECUs
zone-architecture

Result: overall software architecture, which is service-oriented and extensible via plug-and-play

Status of today: "Domain Fusion" & "Vehicle Computer" in one development step to enable autonomous driving vehicles.
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The AUTOSAR standardization organization has responded first on the new E/E architecture in future cars. They formed a task-force about 3 years ago to analyze, what this means for their standards. Their area of standardization is "Basic Software" in an ECU, so all the layers below the application software layer.
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aurToesaRr:. Motivation for a New Platform

GENIVI members build and integrate complant products
and aid thair dfferentiating features. 10018, sarvices
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Source: "AUTOSAR Adaptive Platform Introduction”
Martin Lunt, Robert Bosch GmbH
ASAM General Assembly, Stuttgart, March 08, 2017
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aurtoesanr: Architectural Overview
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Source: "AUTOSAR Adaptive Platform Introduction”
Martin Lunt, Robert Bosch GmbH
ASAM General Assembly, Stuttgart, March 08, 2017
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Vorführender
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Four layers:
Hardware / VM
Adaptive platform foundation
Adaptive platform services
Applications

The adaptive platform foundation and services consist of functional clusters. The major difference to the CP is, that they do not have internal APIs any more, and they directly communicate via an API with the applications. There is no RTE any more in-between. 

The OS is based upon Linux and conforms to the POSIX 51 specification.
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AUTOEOSAR:. Memory Virtualization & Communication

Each application
runs in its own
protected address
space

Access to platform
functionality via
libraries

Communication via
implementation
specific inter process

communication (IPC)
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One major feature of the AP is protected address space for each application. This also means, that the memory is virtualized and dynamic. There are no fixed addresses for memory objects any more.

Inter process communication is done via libraries and APIs, available through the functional clusters of the AP.
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aurToeosaRr. Service-Oriented Communication

SW components executed on the adaptive
platform will use service-oriented
communication.

Communication paths can be established at
design- and at run-time.

The AUTOSAR Adaptive platform will therefore
provide middleware functionality.
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The IPC is service-oriented (not signal-oriented). 

One major feature of service-oriented communication is service discovery:
register service
find services
call a service from a client application
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aAautToesanr:. Service-Oriented Communication
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Martin Lunt, Robert Bosch GmbH
ASAM General Assembly, Stuttgart, March 08, 2017
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Vorführender
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Service-oriented communication in the AP is made available via SOME/IP (Scalable service-Oriented MiddlewarE over IP).
Feature:
data serialization
end-to-end protection
service discovery
service interface definition with: interfaces, events, methods and fields
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AUTOEOSAR. Dynamically Established Communication

ECU I ECU I ECU n
Application 1 Application 2 Application 3 Application n
ServiceFind()
Communication Communication
Communication Management Management Management
Middleware Middleware Middleware
Ethernet

Dynamically established communication path(s)

Service discovery finds all local and remote service instances in the system.
Available service instances are represented by Proxies (P1 ... P3) to the application.

Application can choose which service instance(s) to use.
Source: "AUTOSAR Adaptive Platform Introduction”
Martin Lunt, Robert Bosch GmbH
ASAM General Assembly, Stuttgart, March 08, 2017
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Vorführender
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Services, which are discoverable within an application, are represented via "Skeletons". The Skeletons can be discovered. Within an application, callable services are represented via "Proxies". The application can select a Proxy to call a service in another application. This is called to "establish a dynamic communication path".
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In the last two presentations, we have seen, how the E/E architecture of ECUs and their way how they work will change in modern ADAS and autonomous driving systems.

We have also seen, how our partner organization, AUTOSAR, has already taken the initiative and created within a few years a complete new set of standards for basic software to meet these new technical challenges.

It is now also upon us, the ASAM community, to figure out, what this means to us.

In my presentation, I will draw some conclusions from what we heart today, which mean nothing else than a paradigm shift in the way how E/E systems are developed in the future.

How does this impact our standards?

I will end my presentation with a summary. 
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Paradigm Shift in E/E Development

= )
c
O . .. o2
) < SOP = ECU is feature-complete * SOP = ECU has minimum feature set |2 §
© .. 2
§ E » Applications are added after SOP o3
5
-
&+ In-vehicle networks * In-vehicle networks g
B - Ports to connect with workshop » Telematics unit to connect with §
§ testers external servers =5
O <
c . . . . . . . . 0O
=4 + Signal-oriented communication e Service-oriented communication S s
o 28
gt 28
cE = C
O S
— = Static memory allocation « Dynamic memory allocation m_
5 : : : ) : =
F ° Variables, recorded as time-series  Objects, recorded as event-series =&
— >S5
=9 » Frame-based data, recorded as 2
streams

www.asam.net 19


Vorführender
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I'm using on this slide the expression "Classic" for our traditional, deeply embedded systems, that we all know, e.g. the engine controller, the transmission controller, ABS/TSC/ESP-systems and so on.

"Adaptive" denotes the new breed of controllers and networks in the ADAS and autonomous driving domain.

What are the major development assumptions for them? 

For example, development duration: In the "Classic" domain, ECU development is in principal finished with SOP.�…�
Applications are added after SOP: … Safety and security updates may include complete new features. Another concept is to make this a business, e.g. make new features available for the customer after SOP and let customers pay for it.�
…�
Signal-oriented communication: means, that signals are serialized, packed into a message and sent on the bus to other participants. This also includes RPC, i.e. the invocation of functions on remote ECUs.�
Service-oriented communication: AUTOSAR has picked the SOME/IP, which is Scalable service-Oriented MiddlewarE over IP. This adds significantly more functionality to bus communication, e.g.�- service discovery (dynamically find new functionality on the bus)�- publish and subscribe (dynamically configure the data to be sent on the bus)�- and more�
Static variables, recorded as time-series: you typically store them as arrays, with one column including the time stamps, and the other columns including the data to be measured. It is that simple.�
The adaptive systems do not just have simple scalar or array data in memory, they have complex data "objects" in memory, and they are dynamically allocated during run-time. �…�
Frame-based data, recorded as streams: This is typically video, RADAR, LIDAR. The problem with this kind of sensor data is, that they consume a lot of bandwidth and memory storage, particular LIDAR.


 


ASAM Association for standardisation of
automation and measuring systems

The Classic Paradigm - Well Covered by ASAM

 SOP = ECU is feature-complete

Development
Duration

In-vehicle networks . | . o
Ports to connect with workshop Well covered by ASAM standards

testers » Mature

—— » Proven in practice for 10 - 20 years
Signal-oriented communication > Written by best industry experts
» Wide range of COTS tools available

Inter-ECU
Communication f Connectivity

Static memory allocation
Variables, recorded as time-series

_ ®
T ©
SN
25
c0
T

www.asam.net 20


Vorführender
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How we are positioned in the "classic" domain?

This is where we come from and this is where we are well covered.

…
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The Adaptive Paradigm?
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How does the situation look for the adaptive area?

All the assumptions that are underlined and highlighted in red here on the right side, are quite new in ECU development. They have not been considered, when our experts developed the ASAM standards, mostly.

There is one exception, which I will cover a bit later.

Let me give you a brief and first analysis of what these new assumptions mean to our standards. 
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Impact on ASAM Standards
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"Applications are added after SOP": This poses a couple of problems for standards and development tool, but it poses the biggest problems for the one  standard in our portfolio, which is used after SOP. And that is ODX.
… 
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Impact on ASAM Standards
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Vorführender
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"Service-oriented communication": Here we are actually quite well positioned. The standard, which describes bus communication, ASAM MCD-2 NET (FIBEX), does already cover SOME/IP, which has been selected by AUTOSAR.

Just recently SOME/IP-definition in FIBEX-files is more heavily used and our members detected some issues, which are currently being fixed in a project group. Thanks to Audi, who initiated this project, and BMW and Vector Informatik, who participate.
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Impact on ASAM Standards

All ASAM MCD Standards
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Let's come to the last items in this list: dynamic memory objects and frame-based data. This is giving me personally the most headaches right now, because basically all of our standards in the MCD-area are affected by this. 
…

So, if you have multiple instances of the same object in memory, how do you access the object that you want to measure? We do not have addresses any more, and also the concept of "labels" (as known in A2L) does not work any longer with multiple instances of the same object.

Almost all assumption, on which our MCD-standards are based on, are not valid any longer. This is like the new adaptive systems pull the rug out from under our feet.
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Impact on ASAM Standards

ASAM ODS
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The last slide mostly represented the left side of the V-cycle. We also have a very successful standard on the right side, which is ASAM ODS. 

Here, the same assumptions exists, but have a different effect on the standard.

Object-oriented ODS base model: The base model elements AoSubmatrix and AoLocalColumn are not suitable to store objects. Data of this type is simply not organized in rows and columns any longer. The base model must become capable of storing object-oriented data.

Same is true for the data base definitions in ODS, which is based upon the assumption, that it must be a relational data base.
…

Making ODS ready for Big Data: Fortunately, we are a bit better positioned. We have the concept project "Big-Data Technologies for ODS", which is led by Mr. Pinnow from the company ETAS.
… 
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Let's come to the conclusion of this presentation. 
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If ASAM wants to cover also the new and future market of the adaptive platform, we have a lot of work to do, as the "old" standards will not work with the new adaptive platform. 

That is a decision that we have to make as a community. If we as a standardization community want to venture into this new area, then the new development paradigms for the standards are very different from what we have assumed in the past. My summary of that is: 
Applications are added after SOP
…

This is just my first and intermediate analysis of what is known to us, the ASAM Office, today. There might be more paradigm shifts and there might be even more standards affected than presented here to you.
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Thomas Thomsen
Global Technology Manager, ASAM e.V.
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