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Overview

What is Mixed-Critial – A Problem Statement

Simulation and Analysis

Technology Platform Issues

Modelling Mixed-Critical Applications

Overall picture

Summary and Outlook
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What is mixed-critical?

Safety Performance

EMC2-DP-VI
© 2014 Sundance



Frank Oppenheimer, OFFIS | Sascha Uhrig, TU Dortmund 20.01.2015 Page 4

Modelling the application

 Designer entry level with modelling primitives for:

Tasks

Scheduling

Criticality

Communication / Synchronisation

 Executable Model to observe

Functional behaviour

Segregation (functional)

Timing (requirements and execution times)
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Basic Modelling elements

Tasks
 Behaviour

 Priority

 Deadline & Period

 Execution time

 Ports to Shared Objects

Shared Objects
 Access Policy

 Method interface

 Shared data structure

 Mutual exclusion
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Adding Mixed Criticality

CL1
CL2

Criticality Level per Application Task Set

Mixed Criticality
Shared Object

Functional segregation
• Scheduler per Task Set
• Task execution order (incl. 

Blocking)
• Access order
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Shared resource contention
effects

Shared resources like memory 
or busses require
- Functional segregation
- Extra-functional segregation
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EMC2 WP2/WP4 intended results

 Executable Models of the Application 

Tasks 

 (Shared) Objects

Schedulers

 Platform Modelling

Timing analysis tools

Automated Back-Annotation of platform specific Behaviour

Predictable Cache coherency 

Platform Models for SoCRocket,LEON
ZYNQ, AURIX
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Automated Back-Annotation of 
Platform specific Behaviour

Characterisation
vector
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Core 1

I/D Cache

Functional interference via platform

Core 1

I/D Cache

L2 Cache

Bus

Memory
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On-Demand Coherent Cache (ODC²)

Core

ODC 

Cache

Hardware Software

• Additional Bit per Cache-Line

• Extra logic for address snooping

• Write strategy for shared data.

• Switch between private and 

shared mode

• Shared data leads to un-cached 

write access

Data
Address tag for line
Marks modified data
Marks invalid data
Marks shard data
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Application to Platform flow

CL1 CL2

Application Layer

Virtual Target Architecture 

Platform simulation level
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Summary & Outlook

 WP2 internal Mixed-Critical 
Quadrocopter use-case – as early 
executable test vehicle 

 Early tool set for modelling of 
application and technology platform

 Simulation and analysis on 
different levels

 Technology support (Cores, 
Caches, runtime support)

 Platforms: ZYNQ (ARM), LEON, 
NoC, AURIX, SoCRocket, …

 Several industrial use-cases in 
EMC2 for further evaluation


