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Timing Analysis Early and Late

| SW Archi | | Scheduling Analysis| | Scheduling Analysis | | Scheduling Analysis |
[Timing Model | [Timing Model] [Timing Model]
Budgets
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Prototype
[ SW Archi | | Scheduling Analysis |
| Timing Model |

The availability of an adeguate timing.medel is the key enabler for

systematic timing design in ea“evelopment stages!

A-D Sample
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Consistent Timing Methodology

Timing Model
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B Timing Design ¢! Timing Verification
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%e” Target ECU
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[ Continuous
Timing Analysis
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TraceAnalyzer — Measure & Interpret Timing Data
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ECU Timing Design

execution times (from prototype trace)

SW CPU execution time budgets, estimates

architecture selection ‘ 1 (from planing and negotiation)

| Load Analysis

_ Execution time
budget optimization
A Virtual
: Schedule

.llllllllllll’

OK?

Schedule concept

optimization
? Event Chain
Verification
, _ ECU configuration n

optimization

ECU Configuration
(0] ,¢
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Control Unit Schedule Optimization Example
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Control Unit Optimization
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Modeling tools let you specify SW architecture & ECU configuration !
Scheduling Analysis lets you distinguish good from bad designs !

SY M TA VISI O N System- / software-architecture exploration & virtual timing verification 8

June 09, 2011, © Symtavision GmbH, Germany




Typical Network Timing Design Flow

Worst-Case Priority

Analysis optimization
Limit direct

frames

Distribution
analysis

Offset

optimization
Period

optimization

OK for all
deadlines
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Evaluation Example (1/2)

Decision between CAN and FlexRay

Architecture Alternative (1) Architecture Alternative (2)
GATEWAY - GATEWAY -
CAN_L  _.......... FlexRay . .......... CAN_2 CAN_L.,cxssnansmeassansassinanssannnnss CAN_2
" : L 5
‘HfECUB © ECU ¢ ECU B ECU 7
; 3
‘®ccuc | ECU ¢ ECUA © Wecuc W ECUA ¥
8 EcU | lmlECU  © ECU  © ECU ©
ECU - ECU - ECU &

Goal:

Get a more complete decision base for the choice between architecture alternatives.

Source: Daimler AG; GR/PSA; Matthias Traub — FlexRay Product Day 2009
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Evaluation Example (2/2)

CAN 2 | FlexRay FlexRay | can_1” |
ECUA | GATEWAY ECU B GATEWAY —
| It | ey e
Bus load Alternative 1
EQU A | N2 [ omay ] CANT m CAN. 1 e

| i -
Alternative 2
| ] | . Wy 14ms
Alternative 1
End-to-End
Latencies | | | [ | |
Alternative 2 m

>
JI | | | é | | | | 1I0 | | | | 1I5 | | Latency [ms]

(B

Result

= Alternative 1 better in terms of CAN busload

= Alternative 2 better in terms of End-to-End Latencies

Conclusion

= Timing & Performance are complex metrics: Systematic evaluation required

Source: Daimler AG; GR/PSA; Matthias Traub — FlexRay Product Day 2009
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Example Tool-flow

| Additional Timing
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" |fibex, arxm Response Times
Optimization
System- Execution

» and Task- Times

Configuration Y y

Hardware based
Measurements
Compiler = E ]
Obj.-Cod ‘-—n—.
; Binary e
AUTCSSAR
————————
: _I_. Absing
R Design

Rules PStatic Code-Analysis (WCET)

Feedback:
Refine/Modify

Source: Daimler AG; GR/PSA; Matthias Traub — FlexRay Product Day 2009
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Symtavision Timing Workbench

O
dSPACE EB €l Absint IEN |
ETAS Vector &\ MathWorks: = L
: 1l 1 I I U (=)Python API
AUTE@SAR Symtavision Timing Workbench (=) SOAP API
%ﬁ ay" Fibex <:> (Timing Model, Visualization, Method Control, Link to Code) <:>
' Eclipse Plug-In
DBC
CTF %,
XML >
Xz XLS i s () Serien-Build-System
1\0? bq’ (Eclipse-IDE, MS C++ Builder, etc.)
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