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Introduction
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Application Platform Project For MultiCore

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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Expandability

BUILT ON
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2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Eclipse projects
and community

Timeline

Publicly funded
projects and
collaborations

Developer
Preview

Release
1.0.3

Release
1.1.0    1.1.1

Open Source
Platform

Aug 2015

Jul 2011                                                  Apr 2014 Sep 2014                                                  Aug 2017

www.amalthea-project.org/ www.eclipse.org/app4mc/

Oct 2016                                                  Sep 2019

Oct 2018                                                  Sep 2021

Release
0.7.x     |      0.8.x         |      0.9.x

itea3.org/project/panorama.html

...

www.aramis2.com

All releases were 
published under
Eclipse Public License
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AMALTHEA Tool Platform
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System Model

Simulation

t

t

Constraints
Period T1 = 2ms
Deadline D1 = 
1.5ms
Period T2 = 5ms
Deadline D2 = 5ms

Costs
T1 takes 10µs on 
Core0, 20µs on 
Core3

HW Platform

SW 
Application

Decisions
Decisions

Run T1 on Core0
Run T2 on Core1
Offset of T2 = 1ms

AMALTHEA

System
Model

“Performance Simulation” *

* Focus on Timing, Scheduling
Optimisation
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Processing, Simulation and Analysis

SW Modeling
Initial model 
of software behavior

Simulation

Software 
Execution

Optimization
- Task distribution
- Memory mapping

System Modeling
- Hardware
- Constraints

AMALTHEA

Trace
Model

AMALTHEA

System
Model

Partitioning
Identification
of initial tasks

…
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Performance Simulation

Example of a
timing / scheduling simulation*
*Commercial tool – not part of the open source project
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Processing, Simulation and Analysis

Code
Function modelling Executable

Software
description

AMALTHEA

System
Modell

Hardware
description

Constraints

Multi-Core
Optimization

Configuration
(OS, RTE, …)

Glue-Code
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 Budget planning
 Resource adaptation (speed, interfaces, mapping, memory,…)
 Easy/fast adaptation of architecture

Use cases: Evaluation of alternatives

AMALTHEA

System
Model
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 Performance analysis 
 optimization of ECU configuration

Use cases: optimization

AMALTHEA

System
Model
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Amalthea data models overview
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Amalthea data models

o The AMALTHEA data models are related 
to the activities in a typical design flow

o Focus: Design, implementation and 
optimization of software for multicore 
systems
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Amalthea – Software Model

• The Runnable element is the basic software unit 
that defines the behavior of the software in terms of 
runtime and communication. MSR: Process

• Labels are the shared data accessed within the 
runnable

• Tasks – Runnables are mapped to tasks which are 
in turn mapped to cores where they are executed 

• ISRs – Interrupts
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System Model

Description on different levels of abstraction

Considering time consumption only

 Including communication statistics

Adding detailed call sequences (with probability)

Costs
T1 takes 10µs on 
Core0, 20µs on 
Core3

SW 
ApplicationSoftware Behavior
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Amalthea – Constraints model

Runnable Sequencing Constraints

Timing Constraints
 Order Constraint
 Synchronization Constraint
 Repetition Constraint
 Delay Constraint

 Age Constraint
 Reaction Constraint

Data Age Constraints

Constraints
Period T1 = 2ms
Deadline D1 = 
1.5ms
Period T2 = 5ms
Deadline D2 = 5ms

based on Events

based on Event Chains
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Amalthea – Event model Events
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Outlook



New Publicly Funded Project 
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https://itea3.org/project/panorama.html

https://itea3.org/project/panorama.html
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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 (ISO26262)
 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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Please visit us at:
www.amalthea-project.org or http://projects.eclipse.org/projects/technology.app4mc

Thanks for your attention

http://www.amalthea-project.org/
http://projects.eclipse.org/projects/technology.app4mc
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