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AUTOSAR .

landscape of intelligent ECUs

Highly automat@wnl be on the road.
HAD

= == L’ (AM/FM, DAB, DVB-T)
: £ B

Beacon RFID Car Access Systems Broadcaster Variable
CALM-M5 Tire Pressure Monitoring Message
AN Long Range Monitoring e
Support dependable systems including fail-operational systems R (0 o=
Support of cross domain computing platforms
Use cases Support of high-performance micro-controllers and computing ’ [ g*—'f; ?_ ; [\
. . . . Bl A A I - |
Distributed and remote diagnostics | e ,_ ‘?6 {
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AUTOSAR .

Technology Drivers for AUTOSAR Adaptive Platform
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« AIZIRD ETDERABRFTUVVUIR(C(F,. ZLDF—HEZLLDEELZ SR
(CAIETE BRI E LIRS

o BRMICIFEFH Y N J—2T(ECANH SEthernet/\. STE(IYA/I>HN5
JOotvvbYickBdaAYEaI—F1 >N

o CNUTHIAHCHITFBHPC (High Performance Computing) EEX D
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AUTOSAR 7

AUTOSAR Classic Platform®D/\— RO T 77EF)L

AtpPrototype
SwComponentPrototype

ARElement
HwbDescriptionEntity

HwElement

ARElement
AtpStructureElement

System

+ 4+ 4+ 4+ 4+

containerlPduHeaderByteOrder: ByteOrderEnum [0..1]

ecuExtractVersion: RevisionLabelString [0..1]
pncVectorlength: Positivelnteger [0..1]
pncVectorOffset: Positivelnteger [0..1]
systemVersion: RevisionLabelString

+component

1.* «instanceRef»

+processingUnit

«atpVariation,atpSplitable»
+mapping |O..'

Identifiable
SystemMapping

'

«atpVariation»

+swMapping |'

Identifiable
SwcToEcuMapping

0.1

+controlledHwElement

Essol

0.1

+eculnstance

1

+partition

FibexElement
Eculnstance

+partitionT0..'

Identifiable
EcuPartition

0.1

+ execlnUserMode: Boolean
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AMALTHEA

[0.7]

™

j H HwModel -
3 -
T [0.%] accessPaths | ﬁ_| AccessPath
i |
0.*] systemTy [0..1] system
(0.1 systemypes [ | | HwComponent w
SystemT = Hw5yst
[ |—| LR [0..1] systemType |—| e W L -
L J [0..*] nestedComponents
[0.%] ecuTypes I [1.%] ecus [0.."] memaryTypes
r || Memory .|| MemoryType =
= ECUT = ECU ;
£ PE [0.1] ecuType 2 ] ] [0.1] type i
[0.*] networkTypes
mCT}"FIES [1..*] microcontrollers |_| Metwaork . |_| NE‘tWDrkT}I'pE =
. [0.1] type
| | MicrocontrollerType - | | Microcontraller W ’ il
[ ] [0.1] microcontrollerType I ] | Prescaler |
| Bus [ ] Bridge
* | | | |
[0.*] coreTypes [1.."] cores [1.1] quartz
[ i ) Crossbarswitch
coretpe_ - : i |
| | CoreType [0.1] coreType | | Core | ] Quartz : |

https://www.eclipse.org/app4mc/help/app4mc-0.7.2/index.html#section3.7

ssol

THE_____ g

Multicore

ASS50OCIATION



AMALTHEAD/\— R

CoreType

ssol

Microcontroller

The Microcontroller is a specialization of the ComplexNode and represents
processors with one or more special or generic purpose cores.

Attribute Type Mul. Valid Values
. . Refers to
microcontrollerType | Reference 1 MicrocontrollerType | .
microcont
cores Containment | + Core Cc.)ntalnm
microcont

:J/_

=5 )LE

301

AMALTHEA

The CoreType is a specialization of the AbstractionTypeDescription and used to define a type of a Core, i.e. its bit width and ticks per cycle.

Attribute Type |Mul. | Valid Values Description
bitWidth Integer | 1 0-255 The cores architectures bit width (e.g. 32 or 64 bit)
instructionsPerCycle | Integer | 1 0-255 Number of processed (computed) instructions per cycle.

MemoryType

Core The MemoryType is a specialization of the Hardware TypeDescription and used to define a type of a memory, i.e. its size, access pattern and
type.

The Core is a specialization of the ComplexNode and represents the respe
processor. Attribute Type Mul. Valid Values Description

: . . Timing Architects specific value. Will be used in the future

. Valid
Attribute Type |Mul.| (o) es xAccessPattern | String 1 String to determine the access pattern of a memory element.
coreType Reference | 1 CoreType | Refers to a CoreType conte | type MemoryType | 1 RAM/CACHE/FLASH_INT/FLASH_EXT | Specifies the type of this Memory.
lockstepGroup |Integer |2 |0—255 | T set this value defines the | Long 1 >0 Size of this memory.
group are operating in locks

Memory NetworkType

The Memory is a specialization of the ComplexNode and represents memo

RAM, etc.

Please note that to specify a memory with the type CACHE (e.g. Iv1 cache
necessary to specify additional networks or ports.

The NetworkType is a specialization of the Hardware TypeDescription and used to define a type of a Network, i.e. max supported bit width and

scheduling policy.

Attribute

Type

Mul.

Valid Values

type

Reference

-

MemoryType

Refers to a MemoryType con

Attribute Type Mul. Valid Values Description
schedPolicy | SchedType | 1 RROBIN/PRIORITY | Specifies the scheduling policy which is used on this Network.
bitWidth Integer 1 0-255 Specifies the max bit width that may be transferred on this network per cycle.

®
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Latency1 (R: 5, W6)

Latency2 (R: 3, W:5)
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The Multicore Association
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Shim (spacer) 13

S I | M From Wikipedia, the free encyclopedia

A shim is a thin and often tapered or wedged piece of material, used to fill small gaps or spaces between
objects_[” Shims are typically used in order to support, adjust for better fit, or provide a level surface.
Shims may also be used as spacers to fill gaps between parts subject to wear.

« Software Hardware Interface for Multi-manycore
e J\— RD I 7Z2KIRITDIXMLAF—VIEEETHR

4 N\ 1. Performance Estimation
Auto-parallelizing
compiler

' Parallelization tool

in

__<—TUM{"]

OS/middleware
configurator
Performance
analysis tool

2. Tool Configuration
s sol Multicore

3. Hardware Modeling
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Companerts | AddressSpace | Communscations|
ComponentSetiree
 [65] Chemer 0
» 165] Clster 0.0
+ IMC) Corn 0.0.0
Unifeacacne 0.0 0
4 AcxmssTypasat

OockFresuency
[MC) Cor_0.0.1
IME) Core 0,02
[c) core .03
[5C] Memary_0_0 0
15C] Memony_0_0 1
15C] Memary_0_0.2

# 165] luster 0.1

[5C] Mesmory_0_1_i

Re-mumber noces.

[CommenlaSntoSeILLYM Instrct

Oen | Mew | Re-Hake AddressSpaceSet/ CommunicacnSel | BemeckTabie

7 Create New SHIM Data Wizard

Setting ComponentSet Infomation

You should input some basic infomation for new SHIM data for Creating initial component set structure.

System Name fystem

Number of MasterComponent 4

Number of SlaveComponent 3 Clock 100000000 Hz
Number of ComponentSet 2

MasterComponent | SlaveComponent | ComponentSet

Base Name Core

Type [Pu - Endian | LITTLE -

Arch  Generic Number of Channel 16

ArchOpt Number of Thread 1

ClockFrequency for Master

Clock 100

ssol
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DOWNLOAD AVAILABLE SPECIFICATIONS

The Multicore Association
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Industry Standards to %Dlve Multicore Challenges
(MCA) is an industry association that includes leading-edge companies

implementing products that embrace multicore technology. Qur primary objective is to define and

promote open specifications to enable multicore product development.

HOME ABOUT FAQ WORKING GROUPS ~

MEMBERSHIP ~

NEWS ~

O OO % F 14

RESOURCES ~

SHIM™ software-Hardware Interface for Multi-many-core

An architecture description standard from
the software design perspective

Provides a common interface that abstracts the hardware
properties that are critical to enable multicore tools. @

NEW FROM THE MULTICORE ASS0CIATION

Video Describing Multicore Task Management {MTAPT)
Multicore Programing Practice Guide in Japanese (OEZZREATEELRE

MULTICORE ASSOCIATION WORKGROUPS

The Open Asymmetric Multi Processing Framework
(OpenAMP) working group is standardizing the
specification and will have an ocpen source release by
October/Movember. The OpenAMP framework manages
systems comprised of multiple operating systems and
compute elements. The OpenAMP Framework allows
application developers to leverage the parallelism offered
by both homogeneous and heterogensous multicore
systems. Learn more about OpenAMP:

The Multicore Communications API (MCAPI®]
working group is finalizing MCAPI Version 3.0, which also
includes official subsets. New features include ‘zero copy’
functionality, bidirectional interaction between
‘application and application” using shared memory and
bidirectional interaction between “application and driver'.
Learn more about MCAPI=

The Multicore Programming Practices (MPP™) is a
multicore software programming guide for the industry
that aids in improving consistency and understanding of
multicore programming issues. Interested in contributing
to the next version of this document? Learn more about
MPP»

The SHIM™ Working Group. SHIM is the Software-
Hardware Interface for Multi-Many Core. 1t provides a
common interface to abstract the hardware properties
that matter to multicore tools. Interested in contributing
t?J the next version of this specification? Learn more
about

The Multicore Communication APT (MCAP]®)
» Download the MCAPT Specification »
+ View the MCAPI reference card »

» Learn more about the MCAPT workgroup »

The Softwaeg-Hardware Interface for Multi-Many
Core (SHIM
» Download the SHIM Specification »

« Learn mere about the SHIM workgroup »

The Multicore Programing Practice Guide (MPPm)
+ Download the MPP Guide »

Heter Technol
Power Next Generation
Embedded Systems
Discussion topics:

« Benefits of heterogeneous
architectures

» New standards and
approaches for
heterogeneous systems
development

= Security and safety
considerations

Watch Now »

NEWS AND PRESS

NEWS: MPP, OpenAMP, SHIM
Updates read»

NEWS: API Paves Road for
Multicore SoCs reads»

NEWS: Get Happy with MTAPI
read»

NEWS: EMB2 1.0 unterstutzt
parallele Programmierung
heterogener Systeme reads
NEWS: Embedded Multicore
Building Blocks Annexes MCA
read»

NEWS: Open-Source-Toolset
unterstutzt Entwickler bei der

elp parallel programming of
ulticores read=

Programming on Embedded
Multicore Devices read»

RESS: Enhanced Open Source
ramewaork Available for Parallel

Multicore-Programmierung reads
EWS: Open source tools set to

WEBINAR: Upcoming June 20th:

Leveraging the OpenAMP
Framework for Heterogeneous
Software Architecture read»

PP OpenAMP”
o

THE MCA FOUNDATION

The Multicore
Association’s
foundations consist of
an extensive set of
application
programming interfaces
(APIs) that support
inter-process
communications,
resource management,
and task management.
These APIs enable
services and functions
such as load balancing,
power management,
and support for the
Internet of Things (IoT).
The MCA also produces
a specification for a
common interface to
between
multicore/manycore
hardware and software
tools. In addition, the
consortium provides a
collaboratively-
developed multicore
software programming
guide that aids in
improving consistency
and understanding of
multicore programming
issues.

IMPLEMENTATIONS

Mentor Embedded

MCAPL=
MCA Board Member

iPolugere

Poly-Messenger/MCAPL#
MCA Board Member
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<(SDeomplexTIpe> shim::ClockF requency
shimSystemConfguration
ool

+ClockFrequency
3 clockValue float

<XSDcomplexType>>
shim::SlaveComponent

SHIM XML schema

+ClockFrequency | 0.1

=1
+SlaveComponent — 0.+ | +

3. CommunicationSet
Address / Inter-core comm., has
SpaceQ 1 —— PerformanceSet containing Latency
and Pitch in cycles

<(XSDeomplexType>>
him:

sl
S haredM emoryCommunicat tion

<XSDextension>>

Corel Core? Acc

SubSpace0 Core0

<XBBetonsion’—

<<XSDextension>>-

MasterComponent:

S Tyeas Core3 Cored Acc.? Cache, CIockFrequency,
Acc.0 CommonlnstructionSet, Access

TypeSet

<OXSDaxtension>

SubSpace? Memor\ﬂ
Clu ster_ SlaveComponent: size, e |

RWT TOSrTIo0) +Gonnection
ype shim::Connection <<XSDcomplexType.
b

MemoryQ ~ — — =) s =
SubSpace3 A = e Shem
-1 | BNestusel cancontam o T
Cluster T e =
*Note that not all relations are illustrated = -
2. AddressSpaceSet =S |-
Has multiple SubSpaces, containing MasterSlaveBindingSet and : N el
PerformanceSet expressed in terms of Latency and Pitch in cycles I P

TypoRof IDREF [0.1] [PXeh
'

: :
’ /|\.,. M
S —
Xebmen: Rrrr——— R S
R — Ko ~lie
Mot Siindegget OSDeonplrTize>
e orarmneeset
2 1

| {MasterSlaveBinding

<<XSDeomlexType>>. +Accessor
i i <XSDelement>>

<CXSDattribute>> 1+ | <cxsoat
+ slaveComponentRef IDREF + s
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SHIM2.0D 5 a4

Functional units for improved accuracy
Power properties with DFS support
Complex caches

Communication contention description

Processor model in a separate XML for re-use

S N

Vendor extensions
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