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Symtavision — Who we are

Company
» Founded 2005, 25 employees
» Based in Braunschweig, Germany

» Munich branch, distributors in France, Italy, Japan, Dr. Jersak
China, Korea. USA expansion in 2011 CEO
Expertise: timing design and timing verification

for embedded control units and networks

Solutions N
» Tools: SymTA/S®, TraceAnalyzer™ cto
» Standards-based tool-integration
» Methodology consulting and engineering services
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Our Customers

OEMs & Suppliers
O Automotive
O Aerospace

O Transportation &
Automation

Use-Cases
O Architecture Design
O Network Optimization
O Software Integration
O Timing Verification

@ntinentala® @ BOSCH

<» [ TovoTa

BMWGroup g =@ DAIMLER

VOLVO
DENSO -
A M MAGNA
PSA PEUGEOT ClTROEm MAGNA POWERTRAIN
G IO 0@

\_~ ZF Lenksysteme

=IEDAG

-( EMBRAER ﬁ

All other products, logos and company names mentioned in this document are trademarks or registered trademarks

of their respective companies/owners.

SYMTA VISION

Scheduling Analysis for Control Units and Networks

June 09, 2011, © Symtavision GmbH, Germany



Community Activities

Collaborative Projects Networking Events
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News since 2007
Conference
2010, 1st Symtavision Asia Conference
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Scheduling Analysis for Virtual Timing Verification
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Scheduling Analysis for Architecture Optimization

execution preemption  handover buffering under-sampling  over-sampling

CPU & Bus Load?

Network Optimal topology?
Optimal partitioning?
Optimal configuration?
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Symtavision in the Development Cycle

O System design and virtual timing verification

O Architecture alternatives
O Cost effective real-time computation and communication

O Avoid late integration problems
 deadline overruns, lost or inconsistent data, excessive jitter ...

O Software implementation and refinement

O Timing requirements and software budgets for suppliers
O Timing verification for each implementation step
O Early warning and remedy for impending timing problems

O System integration and verification

O Maximize system reliability

O Functional safety: system is free from unacceptable risk
due to timing failures
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Scheduling Analysis

R, =C; + Z Cj {%—‘

T J€hp(i) Rﬁ—’
Worst-Case Response Time N * of preemptions
(WCRT) interference term /;
code execution time
— C; can be
rantt Charts - CPUD
T OO0 Budgets
rce: |CPUD |‘l' |Task: |T2 |‘Ir |Culurs: |runningTaskColor |"| E Q. '@% '&. )
: - - 4 D 0 Estimates
Z C, == O Measurements
j€hp(i) i Lo (= O WCET
* = - Z G T Em &I O
L / /ﬁy/ 200 jl:ll:l 400 1
/ Y
C; R
SYMTA VISI ON Scheduling Analysis for C_:o_ntrol Units and Networks

June 09, 2011, © Symtavision GmbH, Germany

8



Best-Case, Worst-Case and Distribution Analysis
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SymTA/S — Control-Unit Timing Perspective
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Automotive ECU example

O SymTA/S guarantees worst-case coverage

O 10 CAN, 8 SPI interrupts, 9 preemptions by 1ms task, blocking -
9ms Worst-case response time
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SymTA/S — Network Timing Perspective
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Example: transient CAN bus load analysis

O Varying loads must be considered (see below) — in the body domain,
most of the load is sporadic!

O Dynamic interdependencies affect end-to-end timing

11111
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transient overload "normal” operation
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Response Times at Different Dynamic Loads

Response Time Profiles
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response times [ms]

CAN bus offset optimization
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