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Agenda

» Introduction
» AMALTHEA Tool Platform — Use Cases
» Amalthea data model overview

» Outlook
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Eclipse APPAMC
Application Platform Project For MultiCore
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APP4MC

IS an open source tool platform for engineering
embedded multi- and many-core software systems.
The platform enables the creation and management of
complex tool chains based on a common data model,
Including simulation and validation. As an open platform,
It supports interoperability and extensibility and unifies
data exchange in cross-organizational projects.
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Tool Platform AMALTHEA / APP4AMC
Expandability

Your Tools

Architecture Design H
Rhapsody, Enterprise Architect, BaSIC TOOIS

Papyrus, Mechatronic UML

open source
Traceability Generator contribution
Capra

Functional
Software Design

Matlab Simulink, ASCET Partitioning Mapping

Timing Analysis
Timing-Architects, SymTA/S Vision,
ChronSIM

OSEK-File Trace

Generator Converter

AMALTHEA Common Platform Model ‘ BU"-T ON

I [ |
]
Components Event Hardware Mapping con::?t;jurtion ' eC I pse

Operating

Constraints
System

Software Stimuli

= eclipse Platform
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Tool Platform AMALTHEA / APP4AMC

Release

0.7.x 0.8.x

Open Source

Timeline
i

0.9.x

56660000bbbbb

Platform

T T T T 1T H
1 2N

All releases were Aug 2015 APP4AMC
published under
Eclipse Public License
[ 2 N J
| BEN
Developer Release Release
Preview 1.0.3 110 111
|. 1 1 1 . 1 . .
L L. PANORAMA
ai2011 AMALTHEA ;5014 Sep 2014 AMALTHEA Aug 2017 Oct 2018 Sep 2021
r
Oct 2016 araml-r " ¢ Sep 2019
[
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
www.amalthea-project.org/ www.eclipse.org/app4mc/ www.aramis2.com itea3.org/project/panorama.html
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= eclipse

Eclipse projects
and community

Publicly funded
projects and
collaborations
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AMALTHEA Tool Platform
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Tool Platform AMALTHEA / APP4AMC
System Model

Costs Decisions

T, takes 10ps on Decisions
Constraints Core0, 20ps on Run T, on Core0

Run T, on Corel

Period T, = 2ms .
Deadline D, = Offset of T, = 1ms

1.5ms
Period T, = 5ms

AMALTHEA
System

Model
Appllcatlon

QDO; “Performance Simulation” *

* Focus on Timing, Scheduling

Optimisation
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Tool Platform AMALTHEA / APP4AMC
Processing, Simulation and Analysis

. Modeling

Initial model
of software behavior

— Partitioning

Identification

Simulation AMALTHEA

Software Trace
Execution Model

System Modeling /’

- Hardware

- Constraints

Optimization
- Task distribution
- Memory mapping

- I "
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Tool Platform AMALTHEA / APP4AMC
Performance Simulation
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Example of a
timing / scheduling simulation*

*Commercial tool — not part of the open source project
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Tool Platform AMALTHEA / APP4AMC
Processing, Simulation and Analysis

\
1< w{
= \
4 . \\§
oo © o o-F—a ;
FuAttfoRt eling Y Executable
HardwiTe > 4
e Glue-Code
description AMALTHEA
Constraints System Configuration
— Modell (0S, RTE, ...) )

(E é; Multi-Core
Optimization
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Tool Platform AMALTHEA / APP4AMC

Use cases: Evaluation of alternatives

. Budget planning
. Resource adaptation (speed, interfaces, mapping, memaory,...)
. Easy/fast adaptation of architecture

: Specification

Detection of timing
errors in an early

-'

AMALTHEA "l.uu",g wo
11 By o0 !
nn
System £
Model Integration :

& Test n)“

&

Implementation
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Tool Platform AMALTHEA / APP4AMC

Use cases: optimization

. Performance analysis
= optimization of ECU configuration

Detection of timing
errors in an early

'8y AMALTHEA

LT
By lnl'l

System
0)“ Model
&

N

Integration
& Test

Implementation
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Amalthea data models overview
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Tool Platform AMALTHEA / APP4AMC
Amalthea data models

| LJ Data Models
% (14 Data Model Overview o The AMALTHEA data models are related
# 14 Common Model to the activities in a typical design flow
# [14 Components Model

14 Configuration Model o .
6l Condrainis o o Focus: Design, implementation and

2 Event Model optimization of software for multicore

4 Hardware Model systems
14 Mapping Model

=1 Measurement Model

14 OS Model

14 PropertyConstraints Model
4 Stimuli Model

14 Software Model

+

+

+

+

+

+

+

+
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Tool Platform AMALTHEA / APP4AMC
Amalthea — Software Model

AMALTHEA Contents Tree

o ftware Contente * The Runnable element is the basic software unit
This section enables the contents of thi that defineS the behaVior Of the SOftware in tel‘ms Of
« [ Software runtime and communication. MSR: Process

3 Runnables (17979)
(9 Labels (106032) o
&5 Tasks (69) e Labels are the shared data accessed within the
& ISRs (56) runnable

3 OS Events (0)

3 Process Chains (0)

ETFE% me;?’ﬂﬁ © » Tasks — Runnables are mapped to tasks which are
ctivations o

& Sections (0) in turn mapped to cores where they are executed
2 Modes (0}

2 Modelabels (0)

@ Type Definitions (7384) * ISRs - Interrupts

3 Channels (0}
3 Custom Entities (0)
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Tool Platform AMALTHEA
System Model

Software Behavior St

Core0, 20pus on
Core3

» Description on different levels of abstraction

» Considering time consumption only

SW
Application

» Including communication statistics

» Adding detailed call sequences (with probability)
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Tool Platform AMALTHEA / APP4AMC

Amalthea — Constraints model

B8t Constraints Model

=) Requirements
.1 Runnable Sequencing Constraints
=) Data Age Constraints
11 Data Coherency Groups
1 Data Stability Groups
= Event Chains
= & Timing Constraints
1 Synchronization Constraints
=) Repetition Constraint
I Delay Constraint
1l Event Chain Latency Constraint
= 4 Affinity Constraints
1 Data Affinity Constraints
= Process Affinity Constraints
11 Runnable Affinity Constraints
1 Physical Section Constraints
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Constraints
Period T, = 2ms

Deadline D, =
1.5ms
Period T, = 5ms

» Runnable Sequencing Constraints Deadine D, = 5ms

» Timing Constraints

>
>
>
>

>
>

Order Constraint
Synchronization Constraint
Repetition Constraint
Delay Constraint

— based on Events

I

Age Constraint

) . based on Event Chains
Reaction Constraint

» Data Age Constraints
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Tool Platform AMALTHEA / APP4AMC
Amalthea — Event model

Events
0..*] event
‘ [ EventModel - [0.] events B Event
| = description : EString
[ ] |
‘ B entityEvent [0.7] events B Eventset
[ | J
[ [ | I
‘ ] processEvent ] processChainEvent ‘ ‘ ] stimulusEvent ‘ ‘ [ componentevent ‘
. 7 eventType : ProcessEventType = _all_ T eventType : ProcessEventType = _all_ | = entity : Stimulus | T eventType : ComponentEventType = _all_
TriggerEvent = entity : Process =+ entity : ProcessChain =+ entity : Component
qg p
| =+ core: Core =+ core: Core
T “* ComponentEventType
| T I | 2 ProcessEventType ‘ ] semaphoreEvent . . ck
E] channelEvent ‘ | [ LabelEvent ‘ ‘ [ RunnableEvent = _all_ T eveniType : SemaphoreEventType = _all_ : ;?:r_t
= activate ity
T eventType : ChannelEventType = _all_ T eventType : LabelEventType = _all_ T eventType : RunnableEventType = _all_ dead = entity t.]|5emapho::_; - end
: : . = deadline :
= entity : Channel =+ entity : Label = entity : Runnable i
= start =+ process: Process
=+ runnable : Runnable =+ runnable : Runnable =+ process : Process
= resume =+ core: Core
=+ process : Process =+ process ! Process =+ core: Care
= preempt
= poll ¥ SemaphoreEventType
£ ChannelEventType 2 LabelEventType = RunnableEventType - run ;
. = _all_
~ all - all — all - - lock
- send = read = start = poll parking = el
- receive - write = suspend = park
— fEEE = release_parking
| customEvent - terminate = release
- = terminate
= eventType : EString

&2 explicitTriggers : CustomEventTrigger
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New Publicly Funded Project

PANORAMA

Boosting Design Efficiency for Heterogeneous® Systems

The goal of PANORAMA is to research
model-based methods and tools to master
development of heterogeneous embedded
hardware/software systems in collaboration with
diverse and heterogeneous parties by providing
best practice, novel analysis approaches, and
guidance for development. To that end, the main
line of action is geared to extending the scope and
interoperability of current system level analysis
approaches, particularly by enhancing existing
abstract performance meta-models. The enhanced
meta-model and the related tool framework will be
a commaon and open platform to support
collaborative development.

https://itea3.org/project/panorama.html
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Project information

Project name
Status

Call
Challenge
Partners
Cosis

Effort
Countries

17003 PANORAMA
Labelled

ITEA 3 Call 4
Smart engineering
40

19,138 k£

173.96 PY

= Finland

() France

@ Germany

@ Portugal

® Sweden

@ Turkey

P L

Project leader

Robert Bosch GmbH
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https://itea3.org/project/panorama.html

Tool Platform AMALTHEA / APP4AMC
Summary

Focus is:

» Efficiency increase in development of Multi/Many-core systems

» Tool chain enhancements with respect to continuous workflow, traceability and V&V techniques
» Framework enhancement for safety aspects and standards (1S026262)
» Exchangeability/reproducibility of development data

» Provision of continuous tool chain platform
» Open source
» Eclipse based
» Open for third party products

» AUTOSAR compatibility

» Establishment of development and user community
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APP4AMC

Thanks for your attention

Please visit us at:
www.amalthea-project.org or http://projects.eclipse.org/projects/technology.app4mc
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