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http://www.plm.automation.siemens.com/en_us/about_us/success/case_study.cfm?Component=63184&ComponentTemplate=1481
http://www.zdnet.com/article/cars-become-datacenters-on-wheels-car-makers-become-software-companies/

ty

Road to Complex




Road to Complexity

48 M

13M
AM

2000 2015
Software Related Recalls

NHTSA Office of Defect Investigation, Recalls [Data file], 2014
Thomas, J et al., “An Integrated Approach to Requirements Development and Hazard Analysis,” SAE World Congress 2015


http://www-odi.nhtsa.dot.gov/downloads/flatfiles.cfm/FLAT_RCI.zip
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http://spectrum.ieee.org/transportation/systems/this-car-runs-on-code
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Simulation Testing: Verification & Validation
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Is the model behaving as intended?

/s the code behaving as infended?

Cruise Control System

Model-based design

—Etspeed

/s it the right behavior?

enables the development of complex systems
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Current Testing Practices

Pain Points:
Limited Model Testing < Troubleshooting
No/Limited Testing Vehicle Testing * Rework

s Consistency

Regression Testing Y A
Unit Testing ’f‘ Investment

Extensive Testing Integration Testing M Custo_mlza.\t]on
Code Testing < Sustainability
Vehicle Testing

Customer Feedback
Need to improve V&V in the model and generated code

Seamless integration of V&V into the design workflows
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MathWorks V&V Product Portfolio

' New
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Simulink Test

Simulink Verification
& Validation

Simulink Design
Verifier

Polyspace Bug Finder

Polyspace Code
Prover

Author, execute, and manage simulation-based

Trace to requirements, check model standards,
perform coverage analysis

|dentify design errors, automatically generate test
vectors, verify designs against requirements

Find software bugs and check compliance to
MISRA

Prove the absence of run-time errors in software

[ — |
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Isolate and Test

New Test Harness provides a synchronized simulation environment
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* House Testing Related Artifacts
« Enable Adhoc Testing

10



Create Input Vectors and Assessments

Test Sequence Block Compliments Time Series Data

¥ Test Hamess: SingleSTdriven * - Simulink
File  Edit View Display Diagram Simulation Analysis Code Tools Help
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Input s
gear oy _ctop 1. after (2, sec) step_2 v
speed = ramp (1): .
Output throttie = ramp (t);
spoed
throte step_2 T -
Local speed = 2* ramp (t); ge: step_3 .

theattl = 2% ramn (1)

peak_speed
poak_throtto Specify signals to output in steps. The first tine of each step is the step
name. In subsequent lines, use MATLAB code to assign values to
Constant outputs. The code will be executed at every time-step for active steps.
Parmmetor For example:
step 1
Data Store Memory -

outputl = true;
o

ANTANED = arurasvhiar £ 20

Specify how steps become active using transitions.
given as MATLAB boolean expression. Initially, the top-
most step Is active, After the code In an active step is
its are from top-to-
bottom. If a transition is true, then the step ends. the
remaining transitions are ignored, and the corresponding
next step active, include:
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Create input vectors & assessments

based on time or logical conditions
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Interactive Testing & Reusable Assets
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Test Assessment

Brake Status

Cruise Contraol Engaged

Target Speed

Vehicle Speed
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Test Automation

Test Manager for authoring, executing, and organizing test cases and results
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Copy
New Open Save - Delete Run Stop Report Visualize Highlight ( Export Help
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4[] Functional and Regression tests + DESCRIPTION t I t
4[5 Signal Builder Baseline examples Regression test of the shifing logic for the Slow Acceleration Scenario el I I p a eS
Slow Accel
@ + REQUIREMENTS

] FastAccel
a

SlowAccelerationBehavior
] Decel

R « Customize set up & clean up
Model: | sf_car RCR Y Scri ptS

» TEST HARNESS

» SIMULATION SETTINGS OVERRIDES

» PARAMETER OVERRIDES

* View, share, report results

FINPUTS
Name [E] Slow Accel DELTHE
Type Baseline Test » CONFIGURATION SETTINGS OVERRIDES
Location ClUsers\moneil\Deskio. .. -~ BASELINE CRITERIA
Enabled v
Hierarchy ComponentTesting = Fu.. SIGNAL NAME REL TO: +
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Simulation Mode [Model Settings]
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Expanding Portfolio: Simulink Test New Product R2015a
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Reuse

ComponentTesting

[T General Performance Test
[£] General Model Checks
[5 Functional and Regression tests
2 » [ Signal Builder Baseline examples
3 » [3] ExcelDrivenExamples
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Robust Simulation Testing

We will continue to develop capabilities to aid the
design & test of increasingly complex systems

Development Cost
Time to Market



