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Continuous Test and Verification Framework

={clezzie Reproduce the failure at the simulation level
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Simulation Environment
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Modeling the Test
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Modeling the Test
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Battery State of Charge
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Model Slicing: Isolate the problematic behavior
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Challenge of Understanding Behavior
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Challenge of Understanding Behavior

« Complexity of Plant
= Complexity of Controller
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Challenge of Understanding Behavior

« Complexity of Plant
= Complexity of Controller
= Complexity of Dynamics
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Model Slicing
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Complete Model Slicer Workflow
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Isolating Troubling Behavior with Model Slicer
5000 :J.-‘r' | .> \
Simulation -‘ Controller |
Scenario » ol N
Plant |
AN
‘ 0 10 21:1,’ 20 40
Model Slicer ﬁ Area of Interest
Stateflow
Highlighting
: : 2016
Highlight of Identify M- Incorporate
Interest Origina
Relevant Parts — Design Model (\Changes
[HEVMode ||... /H=
EngMode] A Highlighted /Itv . Updated Slice
EngStart 1 Model erate Model

b= MotTrg_Allow

[EngMode &&...2
EngStarted]

rg_Allowed

Eng_Mode
e

MATLAB EXPO 2017

Create
Slice Model

A

MBD Work

Slice

>

Model

19



4\ MathWorks
Fixing the faillure and Unit Testing
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State Synchronization Error
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Unit Testing Workflow
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In-model Verification

Isolate Component in Test
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In-model Verification with verify keyword

CheckOperatingModes

if EngMode == Start
verify(GenMode ~= Run);
end
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Check for further design errors

Simulation
Scenario »

MATLAB EXPO 2017

Fix faulty components
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Develop a Robust Design with

Static Checking

- Static Analysis Capabilities
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Find Hidden Issues with

Design Error Detection
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Simulink Design Veri S =
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Prevent errors by

Fixing-as-you go

- Edit-time checking - Customize rules to
— Simulink corporate standards
— Stateflow

— Modeling Standards
Prohibited blocks violations
Block and port name violations

o
+ off On
RPM#1 |
-
RPM2
Invalid port name Missing Default Transition
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Test : Systematically and Completely

Isolate

e
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Repeat & isolate the problem

Simulation »
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1 *
Fix faulty components
== | Check everything

est Systematicall
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Test Manager Platform

Systematic authoring, management, execution,
and reporting of test cases

= Unites together a broad set of
capabilities

= Simulink Test

» R2015
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TESTS
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| FILE EDIT RUN | RESULTS RESOURCES
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[£] Consta

1

2 %% criteria 1: State of charge should not be below 30%

3 minSOC = min(test.SimQut.get( 'tmp_raccel logsout').get('BattSignal
4 test.verifyGreaterThan(mins0C, 38, 'SO0C should be more than 30%'); ?
5
6 %% criteria 2: Voltage should not be less than 250 V after starting
7 minVolthge = min(test.SimOut.get('tmp_raccel logsout').get('BattSit

8 test.verifyGreaterThan(minVoltage, 250, 'voltage should be more th:

?

FROFERTY
Mame ?
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Model HEV_MultiMode_Optim_R.__. » OUTPUTS ?
Simulation Mode [Model Settings] -
Location C-workimab2016\HEV. C... r CONFIGURATION SETTINGS OVERRIDES ¥
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ERsenans ‘ < MATLAB Script Criteria |
Hierarchy HEV_Control_Regression... » ITERATIONS
Tags lype comma or space separa

r COVERAGE SETTINGS ?
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» Results: 2016-May-23
~ =] HEV_Control_Ret
[ 7] Scenarios
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Start Time 05/23/2016 12:45:45 °e
End Time 05/23/2016 12:48:36
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Test Case Definition a
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Top-It-Off Workflow

0 = Run Existing Tests

= Aggregate Coverage

201/

e = Simulink Design Verifier

= Generate Test Cases

MATLAB EXPO 2017

= Run New Tests
= Aggregate Coverage
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TESTS VISUALIZE FORMAT
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[l MultiModeCntrl KO _R2016a_r3_errd a
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Integration with Test Automation Servers

4\ Test Manager - o x

Tests

ou N
Ca I > 1 B
B3 Copy
Ll Desie  Run  Sop Parall @ eoat L tee
v v v RPase v - - -
| | |resouress |
TestBrowser 1) Constant 70 Kmr

‘ | Enabled
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~[3 Scenarios

[E Constant 70 KmiHr
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[5] Highway Test ) DESCRIPTION
» REQUIREMENTS

EM UNDER TEST

Model: | HEV_MultiMode_Optim_R2016a_r3

» TEST HARNE
» SIMULATION SETTI ERRIDES
» PARAMETER OVERRID

Name [E) Constant70 KmiHr > CALLEA
Type Baseline Test » INPUTS
Model HEV_MultiMode_Optim_R » OUTPU
Simulation Mods [Model Sattings
Location C:workimab20 16HEV._C. > CONFIGURATION SETTIN ERRIDES
Enabled v LINE CRITERIA
Record Coverage v OM CRITERIA
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Tags

» COVERAGE SETTIN

Any continuous integration system that supports
Test Anything Protocol (TAP)

2016
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Code-to-Model Verification

MultiModeCnirl_KO_R2016a_r3 b -

* Copyright 2007-2013 The Matmworks,

#include “version, b
- #include “f1tools/fitools_all_exports. hpp'
ol o G #incude 5.h"

ot Zodima EngTraComn
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&\ MathWorks:

Equivalence Checking and Code Coverage (Software-In-Loop)

4\ Test Manager

> il

Run S Parallel

-

RUN

Name

Type

Simulation
Simulation
Simulation
Simulation 2:
Simulation 2:
Simulation 2:

| neatinn

1: Model
1: Harness Name

1: Simulation Mode

Model
Harness Name

Simulation Mode

|E] Scenario 1

Equivalence Test
HEV_MultiMode_Optim_R2016a_r3
HEV_MultiMode_Optim_R2016a_...
Normal
HEV_MultiMode_Optim_R2016a_r3
HEV_MultiMode_Optim_R2016a_
Software-in-the-Loop (SIL})

| AMARVN1AVARhishaek\VeriHFVM

A

\isualize
£

RESULTS

|=| Scenario 1

v Record coverage for system under test

v

yverage for referenced models

Condition
Lookup Table

Signal Size
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Justification for Code Coverage

VeRicle Force Heqg %

Pwr_Manage_Bus

F
[Pwr_ Mg

Fric Brake —Ilr;lé

Eng_Pwr_Reqg

B <Fhatt_discharge

— - [Fric_H

= [Eng_Pw

2016

Vehicle Force Reg —

Pwr_Manage_Bus

Fric Brake ___.u/ @
Eng_Pwr_Reg 4@

F
[Pawvr Mg

B <Fbatt_dischargd

10.28. Decision ClutchontSpd > 250.0F (line 2769)

Justify or Exclude
Function:
Model Object:

Uncovered Links:

Metric
Decision (D1)

Decisions analvzed:

HMultiModeCnrrl KO R20l16a

Rate Limiter3

-

Coverage

30% (1/2) decision o

in
\

ClutchOutipd > 2

LOF

false

true

50%
101/101
0/101

utcomes

MATLAB EXPO 2017

10.28. Decision clutchontSpd > 250.0F (line 2769)

Justified
Function:

Model Object:

Metric
Decision (D1)

Decisions analyzed:

(Remove this rule)

o
(a
Ly
i
(s
s}
(5]
(i
.
-
L0
it
i
(]

MulciModeCncrl KO R2016&

Eate Limiter3

Coverage

100% ((1+1)/2) decision ouicomes

ClutchCucSpd > 250.0

false

true

50%
101/101
0/101

&\ MathWorks
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4\ MathWorks
Continuous Test and Verification Framework helps to...

“Reactively” Reproduce the Field Issues “Proactively” Prove that Implementation

In Simulation satisfies Requirements

={clslcEl Reproduce the failure in simulation

@ 9[=16.¢ | Check for design errors early

.l

Sillelsl | Isolate the problematic behavior Fix Fix and Perform Unit Testing

|solate the problematic behavior to

FIx Fix and Perform Unit Testing Slice simplify debugging

¥
: Test Systematically and Test
@ 1/=ei¢ | Check for further design errors Test Completely
¥
Test Systematically and Test : :
Test Sl =1{0)'/=0 Prove Safety Properties/Requirements

MATLAB EXPO 2017
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Model Based Design helps to...

Check Productivity
Quality
Continuous Test &
Prove Verification

MATLAB EXPO 2017

4\ MathWorks
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MathWorks Training Offerings

Verification and Validation of Simulink Models

ADVANCED

This one-day course describes techniques for testing Simulink
model behavior against system requirements. Topics include:

« Identifying the role of verification and validation in Model-Based
Design

o Creating test cases for Simulink models

« Analyzing simulation results to verify model behavior

« Automating testing activities and managing results

« Formally verifying model behavior

« Automatically generating artifacts to communicate results

Prerequisites: MATLAB Fundamentals and Simulink for System
and Algorithm Modeling. This course is intended for intermediate or
advanced Simulink users.

MATLAB EXPO 2017 http://www.mathworks.com/services/training/

-

4\ MathWorks
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4\ MathWorks:

Accelerating the pace of engineering and science

Speaker Detalls Contact MathWorks India
Manohar Reddy Call: 080-6632-6000
Email: Manohar.Reddy@mathworks.in Email: info@mathworks.in
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