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Global Automotive Industry

This industry is reaching a critical state in several areas which is
driving the imperative for change

Complexity of Embedded Skills Quality/Warrant
Product Needed Costs
The number of electronics Lines of code are growing in Currently 30% of warranty
controls units continues to near triple digits while skilled issues are associated with
grow new functions are resources are growing in Electronics and Software
continuously added single digits (around 10 B$ per year)
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Global Automotive Industry

OEM

(AUTOSAR etc.)
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Model-Driven Systems Engineering (MDSE)

IBM MDSE methods & tools
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MDSE

Stake Req'ts Table based req't SysML/ Marte / Simulink integrated
holders (original) analysis systems modeling + model analysis and verification
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text Context / system
L~ Usecase operations
. . properties
marketing drawing e - -
— Subsys#1 Subsys#2 | Subsys | | subsys |
table operations operations
Supph L/ properties properties | comp || comp || comp || comp |
- Behavior / State / activity / Seq'ce decomposition
state transition t o=
Desig% Addﬁ State 1 |—»{ State 2 t
R t State 1 —» State 2
cqts !
(sufficient) =
State 3 State 4 State 3 State 4
Manu
text _ N
I & Constraints Internal blk / parametric = Decomposition / plant models
|l_|
drawing i h [— j
quality ~
- [
table :
= ] I Simulink

Copyright © 2008 IBM Corporation



IBM Research

View

.a Madel Table Editar — Fleauirements ﬁ i == E-\
SvsML:Fequirement.Id Element Mame Rﬂquirjaments
G 1o | HfRTST B MDSE-Customer Req
PO201 o FEREE MDSE:Conztraint Reg
FOEM (i A T MOSE:EneineeringSpec
FOROT reE 3 b MDSE:Cualitative Feq
P12 MODE 2, A »F 5 :
F130m teERERE: +RES A »FE0ONLT.  Bkmth
P14 +RESAA vFONKSRR: By Pod. GO0EHBLAT
P1402 By Py SRR #11Km/h
F1a01 EFIJEFEIEWE:_-SET}H #FRONLD.  BkmdhllF
P17 SR EAm e i #10.5%5
P1702 Iy bl Flkm/h
P1901 IEREETTBEERE -6
Table / Matrix based model edit / analysis / verification

eEnable to see preferable model

properties and edit them with table g‘gf?rlalus;
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SysML™ Marte™ Simulink™
SysML™ Marte™
TPTP-based Time-aware UML Simulink
test driver execution engine ey
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Test result with
Performance metrics

Test results:
*Expected
parameter values
Metrics:
*Throughput
*Response time
*Resource utilization
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Autosar™
Autosar™ Atomic SW Component ECU

Traceable

Map to physical ECU / network configurations

Autosar system / ECU configurations

MDSE requirement modeling

SysML/ Marte / Simulink integrated
systems modeling + model analysis and verification
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SysML™
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MARTE™ Timed

MARTE™
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SysML™/uML™

Simulation
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