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#31: Increment mode %

Author /MPLEMENTS

Summary: |Cance| Switch Detection opMode.Increment S

Description  Rationale

5 7 u W |
If the Cancel switch is pressed, the value of
reqDrv should be set to reqMode.Cancel.

- >

Manage

Dashboard image

Issue: Destination Changed.
Stored: Revision: 15
Actual: Revision: 18

Clear Issue
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&' Requirements Editor

File Edit Display Analysis Report Help
&3k S
View: Requirements ~

Index - Summary

MATLAB EXPO 2018

Search

To create a new requirement set to store requirements, click New
Requirement Set "%. Save the requirement set to assign a name.

To add a requirement to a requirement set, select the requirement set
and click Add Requirement L<. In the Properties pane, enter details for
the requirement.

To add a child requirement, right-click a requirement and select Add
Child Requirement.

To link a requirement to a block in your model, select the block, then
right-click the requirement and select Link from “object name" (object
type). A link appears in the Links pane.

For information on linking using the Requirements Perspective, see

Getting Started in the documentation.

To view a list of links, select Links from the View dropdown list in the
toolstrip.

Change the source - destination relationship by selecting a link, and
choosing a Type from the dropdown list in the Properties pane.
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File Edit Display Analysis Report Help

(=]l = e
View: Requirements ~

Index Summary

R

MATLAB EXPO 2018

Search

4\ MathWorks'

To create a new requirement set to store requirements, click New
Requirement Set i.. Save the requirement set to assign a name.

To add a requirement to a requirement set, select the requirement set
and click Add Requirement L<. In the Properties pane, enter details for
the requirement.

To add a child requirement, right-click a requirement and select Add
Child Requirement.

To link a requirement to a block in your model, select the block, then
right-click the requirement and select Link from "object name" (object
type). A link appears in the Links pane.

For information on linking using the Requirements Perspective, see
Getting Started in the documentation.

To view a list of links, select Links from the View dropdown list in the
toolstrip.

Change the source - destination relationship by selecting a link, and
choosing a Type from the dropdown list in the Properties pane.
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*3- - FUNCTIONAL-REQUIREMENTSY|

" 3.1 - ENABLING-CRUISE-CONTROLY|
Cruise-control-is-enabled-when-the-following-conditions-are-met:9q

Vehiclespeed-is-within-the-target-speed-range:(40km/h-—100km/h).q

e - Key-position-is:ON.q
e - Gear-position-is-Drive.q
LI Cruise-button-is-pushed-while-the-cruise-control-mode-is-disabled.ﬂ:[
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" 3.2 - DISABLING-CRUISE-CONTROLY|
Cruise-control-is-disabled-when-one-or-more-of-the-following-are-met:q

e - Key-position-is-set-to-any-other-position-than-ON.9
* - When-the-vehicle:is:started.-Cruise-button-is-pushed-while-the-cruise-control-
enabled-or-activated.q]

* - Gear-position-is-not-Driveq
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Help
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View: Requirements -

Index
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@1.1
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vd1.2.1
21211
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21.2.2
21.2.3
v@1.3
2131
#1.3.2
@133
11.34
@1.3.5
@1.36
d1.3.7
21.3.8
@139
71.3.10
@1.3.11
@1.3.12
21.4

D

crs_req
1 Overview

2 System overview

2.1 System inputs

2.1.1 Cruise control buttons
2.1.2 Other inputs

2.2 Cruise control mode indi...
2.3 Cruise control modes

3 Functional Requirements
3.1 Enabling cruise control

3.2 Disabling cruise control
3.3 Activating cruise control
3.4 Deactivating cruise control
3.5 Target Speed Increment
3.6 Target speed decrement
3.7 Successive Target Speed...
3.8 Successive Target Speed...
3.9 Adjusting Target Speed ...
3.10 Resuming cruise control
3.11 Throttle value calculation
3.12 Cruise Control SET Indi...
4 Interface specification

Search

Summary

References to crs_reqg.docx

Overview This document describes a re
System overview

System inputs

Cruise control buttons Five buttons are
Other inputs Current vehicle speed Thr
Cruise control mode indicator Two indi
Cruise control modes There are three 1
Functional Requirements

Enabling cruise control Cruise control i
Disabling cruise control Cruise control |
Activating cruise control Cruise control
Deactivating cruise control Cruise cont
Target Speed Increment While the cru
Target speed decrement While the cru
Successive Target Speed Increment W
Successive Target Speed Decrement W\
Adjusting Target Speed with Acceleratc
Resuming cruise control Cruise control
Throttle value calculation The cruise c¢
Cruise Control SET Indicator Light Crui
Interface specification

~ Properties
Index: 12331
Custom ID: 3.1 Enabling cruise control

Summary: Enabling cruise control Cruise control is enabled when the following conditi...

Description Rationale

3.1 Enabling cruise control

Cruise control is enabled when the following conditions are met:

. Vehicle speed is within the target speed range (40km/h — 100knv/h).
. Key position is ON.

. Gear position is Drive.

. Cruisl button is pushed while the cruise control mode is disabled.

Dashboard image

Keywords:
» Revision information:

» Links

Show in document

Show in document
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REQ 3.1 ENABLING CRUISE

CONTROL
Cruise control is enabled

wwwww

MATLAB EXPO 2018

XBRR, BRI

4\ MathWorks

17



RERFRK, vt

REQ 3.1 ENABLING CRUISE

CONTROL
Cruise control is enabled
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If the Enable switch is
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Requirements - crs_controller

View: |Requirements ~ Iﬁj;ﬁn & JE ﬂ @

ID Summary
b |h| crs_req func_spec* = —

> EI 1 #1 Driver Switch Request Handling
v 5 2 #19 Cruise Control Mode
> [E] 21 #20 Disable Cruise Control system
» |5 2.2 #24 Operation mode determination
L 4
Implementation Status Verification Status
- Implemented Bl Passed
- - Failed
Justified
No Result
Missin o
J Missing
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Original Requirement

If the switch is pressed and the counter reaches 50
then it shall be recognized as a long press of the ¢ ch.

Updated Requirement

If the switch is pressed and the counter reaches 75
then it shall be recognized as a long press of the switch.

L Implements

Sounter (uint8)

7 Count:50

counter

= ¢ Implemented by:

L} counter

Issue: Destination Changed.
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> [W] Cg Model Referencing
> [W] @ Modeling Physical Systems
> [W] @ Modeling Signals and Parameters using Buses
> [J & Modeling Single-Precision Systems
> d I3 Modeling Standards for DO-178C/DO-331
> (W] £& Modeling Standards for EN 50128
v [®] (@ Modeling Standards for IEC 61508
[J[Z1 ~Display configuration management data
Display model metrics and complexity report
Check for unconnected objects
v (@] C@ High-Integrity Systems
v [m] @ simulink
Check usage of lookup table blocks
A\ Check for inconsistent vector indexing methods
Check for blocks not recommended for C/C++ production code deployment
Check for variant blocks with 'Generate preprocessor conditionals' active
@ Check for root Inports with missing properties
[J 2] ~Check usage of Math Operations blocks
[CJ 2] ~Check usage of Signal Routing blocks
[J 2] ~Check usage of Logic and Bit Operations blocks
[J ] ~Check usage of Ports and Subsystems blocks
[J (2] ~Check for root Inports with missing range definitions
][] ~Check for root Outports with missing range definitions
> [m]CQ stateflow

> [1Ca MATLAB
>3 L4 Configuration
> [J& Naming
T
>
=

Model Advisor Analysis

Check for blocks not for C/C++ pi ion code
Analysis
Identify blocks not by code or not for C/C++ production code
deployment.
Run This Check

Result: /& Warning

production code deployment.

The following blocks are not supported or not ded for C/C++ production code

deployment:
Block Code Recommendation for C/C++
Type generation | production code deployment

support
/Intake Manifold/p0  Integrator Yesl.2
589 bar
sldemo_fuelsys/Throttle Repeating Yes3 No
Command table

Recommended Action

Although Embedded Coder supports these blocks, they are not recommended for C/C++
production code deployment. Review the support notes for these blocks and follow the
given advice.

* Help Apply

Identify blocks not supported by code generation or not reccommended for C/C++ ~

<)
o [

Simulink Models

Requirements

Executable

Specification

Model used for
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> W] Model Referencing i
> [W] @ Modeling Physical Systems Analysis
> [®] (g Modeling Signals and Parameters using Buses Identify blocks not by code or not for C/C++ code
> [J & Modeling Single-Precision Systems deployment.
> [ Modeling Standards for DO-178C/DO-331 -
> (W] £& Modeling Standards for EN 50128 Run This Check
v [W] C@ Modeling Standards for IEC 61508 .
[J[Z1 ~Display configuration management data Result.. & warning .
Display model metrics and complexity report Identify blocks not supported by code generation or not recommended for C/C++ A~
@ Check for unconnected objects production code deployment.
v (@] C@ High-Integrity Systems
v [m]C4 simulink Warning
@ Check usage of lookup table blocks The following blocks are not supported or not led for C/C++ prod code

A\ Check for inconsistent vector indexing methods
Check for blocks not recommended for C/C++ production code deployment
Check for variant blocks with 'Generate preprocessor conditionals' active
@ Check for root Inports with missing properties
[J 2] ~Check usage of Math Operations blocks
[CJ 2] ~Check usage of Signal Routing blocks
[J L) ~Check usage of Logic and Bit Operations blocks
[J [ ~Check usage of Ports and Subsystems blocks
[J (2] ~Check for root Inports with missing range definitions
][] ~Check for root Outports with missing range definitions
> [m]CQ stateflow
& MATLAB
L4 Configuration
[J & Naming
IC@ Requirements
ode

Model Advisor Analysis

deployment:

/Intake Manifold/p0
589 bar

Command

Recommended Action

Haes % s

given advice.

Integrator Yesl.2 No

sldemo_fuelsys/Throttle Repeating Yes3 No
table

Although Embedded Coder supports these blocks, they are not recommended for C/C++
production code deployment. Review the support notes for these blocks and follow the

Code
generation
support

Recommendation for C/C: | +
production code deployme |il

Apply

* Help

@ Web Browser - Model Advisor Report for ‘sldemo_fuelsys'
| Model Advisor Report for ‘sidemo_fuelsys'

— X
1+ Boe0 -

35 8 Location: fike//C/D

X Data Transfer Efficiency

Frequency Response

Estimation

4 Managing Data Store
Memory Blocks

5 Managing Library Links
And Variants

A Check optimization settings

Check for optimizations that can lead to non-optimal code generation and simulation.

M Parameter | Current Value [ Recommended Values
i Use bitsets for storing state configuration (StateBitsets) off on
e Use bitsets for storing Boolean data (DataBitsets: off on

Model Advisor Reports

el configuration parameters.
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Filter checks Model Advisor Report - sidemo_fuelsys.six -
. Simulink version: 9.1 Model version: 1.749
w @ Passed
@ Faited System: sidemo_fuelsys Current run: 11-Mar-2018 13:31:16
v Treat as Referenced Model: off
w /& Warning
@ [ZINotRun Run Summary
Pass Fail Warning Not Run Total
Keywords @ 203 Q0 & 215 21196 614
Navigation
= By Task
By Task =
1 Code Generation
Efficiency = 1 Code Generation Efficiency @3 Qo A3 13
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Recommended Action

Although Embedded Coder supports these blocks, they are not recommended for C/C+
production code deployment. Review the support notes for these blocks and follow the
given advice.
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Mod_el Advisor standards check compliance for MAAB @ —_— E})ﬂu I‘I:ﬂ ;Eé)_ﬁ\'

Metric that counts the percentage of checks that passed for the MAAB Model Advisor standards check grouping.

( Open results in Model Advisor | N S
o = — AR

VAR YA RN

SSSSSSEESEESESSSEESEESEESEEESEEEEEENEEEEEE

T Legend:

SSSSSESSSESSEESEESSEESEESEESEEEEEENEEEEEE .

T _ .

SESESSESSEESEEEEESEEEEESEEESEEEEEEEEEEEEEE @ Red: Fail

T @ Orange: Warning
SEEEEEEs II=IIIIIII SESESEESEEEENENEEES -

- Green: Pass
.~ Gray:  Notrun

Components
(Jt 11117111 rrr 01 r 17l
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Test Case | _
'j Test Harness: basic_inport_outport - Simulink — @E‘g

Inputs File Edit View Display Diagram Simulation Analysis Code Tools Help

iR~ He-E-egOPb = Hr w omal <] @ ~@m

asic_inpart_outport

s

basic_inport_outport ¥

MAT file (input)

Group 1
7 )
Signal 1 } throttle

Signal Builder

OEEuL@Es e

i

Test Sequence

and more!

.. IR2017b

Excel file (input)
.
(.

Assessments

4\ MathWorks

1=

V¥

MAT file (baseline)

v function customCriteria
» Perform custom criteria

1| test.verifyThat(test.sl

MATLAB Unit Test

1

Inpat
3

Test Assessment

LV 2

and more!

R2017b

Excel file (baseline)

.

J
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A\ Test Manager

i = AT R

=
B copy
New Open Save Delete | Run  Siop | Report
- - ~ | [(BPaste -
FILE ‘ EDIT | RUN ‘

LEEE= TR Results and Artifacts

L
‘ 4 [5] ComponentTesting
» [5 General Performance Test
4[5 Functional and Regression tests
4 [ Signal Builder Baseline examples
[E] Slow Accel
[£) FastAccel
[£) Decel
» [ ExcelDrivenExamples
» [3 Software-in-the-loop Testing
4 [5] SystemTesting

| » [ ExampleBaselineTesting

% L & import
Visualize Highlight (" Export Help
- in Model — -
RESULTS ‘RESDURCES‘

A\ startPage x| [5] slowAccel x

Slow Accel

ComponeniTesting > Funclional and R tests = Signal Builder Baseline examples > Slow Accel

Baseline Test

» DESCRIPTION

» REQUIREMENTS

» SYSTEM UNDER TEST

» PARAMETER OVERRIDES

» CALLBACKS

» INPUTS

» QUTPUTS

» CONFIGURATION SETTINGS OVERRIDES

~ BASELINE CRITERIA

» «|SlowAcelbaselineCheckpoint! mat a

4\ MathWorks

Co
4\ Test Manager
VISUALEZE FORMAT
Q a | & =
clearpiot G4 EI[TY) Datacursors “nhioh: | Sendto Figure
. = in Mol
EDIT 1200“ & PAN| MEASURE & TRACE | SHARE

| 3

4 Results : 2015-Jan-12 17:35:31

4[] Signal Builder Baseline examples

|
\
I
l Name (5] Stow Accel
Type Baseline Test
Location C:WUsersimoneil\Deskto
Enabled v
Hierarchy ComponentTesting = Fu_
Model sf_car
Simulation Mode [Model Settings]
Harness Name SigBdriven
—

v [=] Slow Accel ]
4 [E] Fast Accel ]
4 @ Baseline Criteria Result [<]
gear ]
throttle -— O
vehicle speed — O

3 Sim Output (sf_car : normal)
3 |—5] Decel (-]

MATLAB EXPO 2018

Mame

Status (]
Absolute Tolerance 0
Relative Tolerance 0.00 %

Block Path

SigBdriven/shift_logic

[\ startPage  x  [5] SlowAccel x| [ Comparison %
Baseline == Compare To
fourth
third
S l
first | l
None
0 2 & 5 10 12 12 18 ' 20 2 22 2w 2= 20
= Tolerance = Difference
1.0 |
0.8 | | |
0.6 1 1
0.4 1 1
0.2 1 1
0
0 2 6 10 12 12 16 13 20 22 24 26 28 20
- — —

39



4\ MathWorks'

B 15 R 7 AT AR 2 A

- pfuzD] M

Simulink o ffiE WA ZHE

- 1
Tl s f
enGine AnnainAa L imnallar

up Stateflow

- —=1 \ . BRURFIITHEY

DOWN @ Web Brows: 0
g ! “caconng, G€Nerated Code | gman
L L % \ﬁ ) | Location: i/slcov_output/shinvdemo_counter/slvnvdemo_counter_shny
B 46 I - t: 'sEoce>/lower’ » A A)
'bi Coverage: sf_car [ -[X_VI_‘ :Ilé[h—l/%
—21 J" Transition "UP" from "third <
UP was never true. q
Decisions analyzed: Summary
[speed < up_th] false 51/51 Model Hierarchy/Complexicy Testl
Relational Saturation on
e /51 Decision Condition MCDC Execution integer
Boundary
= overflow
iz 1. sldemo_fuelsys 80 34% e T 34% e 7% = 90% w—— 10% w= 50%  w—
Conditions analvzed:
2....Engmne Gas Dvnamics 13 71% e NA NA 100% e 50% —————50% —
Description: True | False N e i ~
O Mixing & Combustion 3 67% wmmmwes NA NA 100% w———— NA 50%  m—
slvnvdems_counter U.upper >= reb_input | 51 0 TR EGO Sensor 2 100% we——NA NA NA NA NA
rth_inputGElower 51 i} R SystemLag NA NA NA 100% we——— NA NA
O:csaia Throttle & Manifold 10 73% we———— NA NA 100% e 50% —m—— 50% —————
7..........[ntake Manifold 2 100% w—— NA NA 100% w—— NA 50% m—
MC/DC analysis (combinations in parentheses did not ocenr) = Z E 5
= T g( ......... MATLAB ST _— S - o -
decision outcomes: R
.t R Throttle 6 83% mmmmmma NA NA 100% o (00% ——— 50% m—
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/ TestObledtve g s I H 4

2 + N AN = » NS Ny ST N —
T el N A — s S AR R A
O 3 . debounced X H */]?
debounee ofin ©s, e Yreeila & At
Mathed Dbyl — X E S HCK R ] test generator
Test Condition
true
Edge
11 wo (&) «— Test Objective
[
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Requirements
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Executable
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production code

generation
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Other code

PO TN
In tim, o
i 53?1‘2?375%%3—5“12“'(“\ ;
TROTA -y S
n timestam o “\Q
T spr‘int%ﬁg;&’ 111111111 %

d.%024 "
CIC+&
Strist, 4 A

substrisy o

)

Generated code

A A GRS AT ELARAR
(EPACIfiNEEm
A ?

= ==
=15

The Generated Code is integrated
with Other Code (Handwritten)
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Y AR ) Polyspace

(AW =y AV Y ANl

— TR, RO

- MISRA k& Cybersecurityﬁ‘/&
- %+ D0O-178, ISO 26262,

BRI S UE
— A APE B S AR
— R RN 2 A i
— UEWIBAT I T I AR

MATLAB EXPO 2018

Green: reliable

safe pointer access \

Red: faulty

out of bounds error

Gray: dead

unreachable code \

Orange: unproven
may be unsafe for some
conditions

Purple: violation
MISRA-C/C++ or JSF++

static void pointer arithmetic (void) {
int array[100];
int *p = array;
int i;
\\“\\\ffr (i =0; i < 100; i++) |
*p = 0; s
Y/
pt+; variable I’ (int32): [0 .. 99]
+ assignment of ‘I’ (int32): [1 .. 100]
if (get bus status() > 0) {
if (get o0il pressure() > 0) { i
*p = 5 '
\\\\\i\else {
it+s
}
}
i = get bus status():

if (i >= 0) {
(e - i) = 10;

code rules

}
}

Range data

tool tip

Polyspace Code Prover [1] 45}

@\ MathWorks

43



@\ MathWorks

TR

AT A D
A
) 9

fEDIfiE 155 [
P 2

-_—--_----
——‘ ---
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= Software in the Loop (SIL)
— DJRESERCYE , A H40hG
= W W SRTRV N R I e ey

" Processor in the Loop (PIL)
— BEEr, B R H AR
— 1477E H At =

= H BRI AR IR A A

= RS W R b

y
Pl ~
| J

Simulink Models

Model used for
i Executable .
Requirements P production code
Specification i
generation

Desktop
Computer
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KOSTAL Asia R&D Center Receives ISO 26262
ASIL D Certification for Automotive Software
Developed with Model-Based Design

=R

— N
~
L_a

TN

BAE Systems Delivers DO-178B Level A Flight
Software on Schedule with Model-Based Design

Kostal's electronic steering column lock module.

MATLAB EXPO 2018

Primary flight control computers from BAE Systems.

46



Lear ff 2 TARARL B vHE Bt iR LR R B K ZE B 25 B 77

Pk
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PRI TR

fE I AR v, &,  SIL A1 HIL

ik, SR N RS Bk

g

= BT SR BB TR ST . I 95 % 1) [n) AR 5K
Marceizg, mZ etk 30 %

= JFRIAIZE5 40 % . AEIEASTIT R T AR i
700,000 474 KA I 5 F i3k FH 491

" AR

MATLAB EXPO 2018 Link to user story

4\ MathWorks

Lear automotive body electronic control
unit.

BANRAETEERNIRITAXEES B Rt R 5T B B4 /Y
R, MERARMNEEXR-—1THENERE, RERIR
7 —1MmA , RN ZEEXN F RS ERIEMELTER,
EAETRENRIT , RINFTXIRSTHE | SXREEMEFA
%ﬂ ) "

- Jason Bauman, Lear Corporation
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2% FNR;

2% FLI LR B AR AL [ e vt ik 7 DO-178B WA UEBAF I T A&
BAFIAAR TR 4% T 2/3

LS Automotive i i FE TR BB vH g 5 T VR ZE AR A Y A B T
L A I 21 R VS A AR

KA A B R 40T M- P ) A B 4
BRI 1] 92D =R 50%

More User Stories: www.mathworks.com/company/user_stories.html
MATLAB EXPO 2018
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Component Reviewand Equivalence
and system static analysis testing
. e - —————
testing ,»~ N s~ ‘\ - _ el N
/’ N y' 1 z”,—-~~ Equivalence Sso
/ hs ] ‘V/ , \\\ checking \‘
\4 Simulink Models |4 \ :

Model used for
. Executable .
Requirements P production code
Specification i
generation
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mathworks.com/solutions/verification-validation.html

‘\Mﬂ.th\\"()l"k& Products Solutions Academia Support Community Events

Verification, Validation, Test

§ Tral software &, Contact sales

Verify and validate embedded systems
using Model-Based Design

Engineering teams use Model-Based Design with MATLAB™ and Simulink” to verify and
validate embedded systems. Teams author requirements directly in their models and can
then use those models to generate production code for certification

+ Author requirements in your model, and verify and trace them to the design, tests, and
code

» Prove that your design meets requirements, and automatically generate tests

+ Check compliance of models and code using static analysis and formal methods.

» Find bugs, security vulnerabilities, and prove the absence of critical run-time errors.

+ Produce reports and artifacts, and certify to standards (such as DO-178 and ISO
26262)

MATLAB EXPO 2018

&\ MathWorks
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Qualify Tools using IEC Certification Kit
for ISO 26262, IEC 61508, and related standards

* Qualify tools, including
— Embedded Coder
— Simulink Check
— Simulink Coverage
— Simulink Design Verifier
— Simulink Test
— Polyspace Bug Finder
— Polyspace Code Prover

= Support standards, including
— 1SO 26262 (Automotive)
— |EC 61508 (Industrial)
- EN 50128 (Rail)
— |EC 62304 (Medical)

MATLAB EXPO 2018

@\ MathWorks

KOSTAL Asia R&D Center Receives ISO 26262 ASILD
Certification for Automotive Software Developed with

Model-Based Design

Kostal’'s electronic steering column lock module.
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Qualify Tools using DO Qualification Kit
for DO-178, DO-254, and related standards

* Qualify tools, including

— Simulink Check
— Simulink Coverage BAE Systems Delivers DO-178B Level A Flight
— Simulink Code Inspector Software on Schedule with Model-Based Design

— Simulink Design Verifier

— Simulink Report Generator
— Simulink Test

— Polyspace Bug Finder

— Polyspace Code Prover

= Support standards, including
— DO-178 (Flight software)
— DO-254 (Flight hardware) Primary flight control computers from BAE Systems.

— DO-330 (Tool qualification)

MATLAB EXPO 2018
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Systematic Functional Testing

Test

Harnesses

Test Sequence

Block

* Synchronized, simulation
test environment

‘ mpeller torque
] o e engine RPM
throttle  nloEEas —
_lluuungm-----:'vlain MOdeI
H output torque.
.

—gear | 2

* Define inputs and

assessments based on logical,

temporal conditions

1 Speed b—

3> rottle

User Inputs b
b
Brake b
E brake L gear
Throttie
throttle r

"4 DoubleSTdriven/Test Sequencel - Test Sequence Editor

Double-click to L shift_logic
open the GUI fassmsnngnnnns

vehicle
speed

and selectan #4 TeNgarness: basic inport_outport - Simulink = | O S
Component File Edit Wgw Display Diagram Simulation Analysis Code Tools Help
B-8 BEe-E-w4¢®pb = O (omal -] @~ &~
under test
basic_inport_outport
v ® |Fabasic_inport_outport > \ -
@ |
=
=
= EesssmmnnEa
n |
(] 1 :
= D : I
spef pecdn o I (g;ar) f
& "N throttiey =
throttle . -
ennn TP |
|
Test Harness
2| |
Ready 148% ode5

MATLAB EXPO 2018

TestSequencet |H & [Bl@ 5 ® - |-
Data Symbols Step Transition Next Step =
Input
init_step 1. after (2, sec
gear speed = ramp (t); ( ) step_2
| ouput throtte = ramp (1);
speed 2
throttie step_2 1.gear==3
speed = 2* ramp (1). o g
Local throttle = 2 ramp (t);
peak_speed
’ peak_speed = speed: 4
peak_irotle  uit- Delete poak throtic - throttic:
Constant
B step_3
Parameter
Data Store Memory if speed >0
speed = peak_speed - €
throttle = peak_throttle -
else
speed =0; -
throttle =0

-Excel input @20] 8a

template and
baseline data

Test

Manager

4\ MathWorks

* Author, execute, manage test cases
* Review, export, report

L newReport_5.pdf - Adobe Reader
File Edit View Window Help

FESM| v

L)

Report Generated by Test Manager

Title:
Author:
Date:

Test Environ

Platform:
MATLAB:

.
[1]4s] @ [ )18 - Peme— N

LandingGearControl-Regression Tests

Jessica Johnson

20-Feb-2015 18:28:22

ment

PCWING4.
(R20153)
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Model and Code Coverage identifies gaps in testing

Model Generated Code Highlighting and

Coverage Coverage Reporting

* Measure test completeness *Find untested generated code *View coverage results on diagrams

* |dentify missing tests or * Manage accumulated coverage
unintended functionality * Map results from code to results
model objeamm

n - Thi-rmacs
® x e N
— »(3) 2 [ e “ a
P Tin = = ShafSposd »{ 3 | ™ = = i el }
iaas— w = : N 3 i b—a | 2 fr— |
n 5 i W 1
r ofipu ° - 1 DOWN DOWN DOWN
Locked | ”4 Coverage:sldemacluteh — O X L) o : K )
$ngine = Code Coverage Report for sivnvdemo_counter + BODBO -H - flaci 'l
orque - | o [ Location: slcov_output/shmvdemo_counter/sivnvdemo_counter_shm B I R s st
SubSystem block "Friction Mode Logic” Tnpore & lower” i@ | T
Tin . - | o 1| e .
Tin . . 45 rtb_inpusGElowsr +b_input >= slwnvdeme counter U.lower o ! b“mman
Decision 67% (8/12) Condition 100% (14/14) = E\ |
i ¢ gwitch: 'sRogra/ivicen' poratel S| | Model Hierarchy Complexiny Test1
== MCDC 100% (2/2)  Execution 100% (19/19) Inpore: < / uppe: . - ‘ i — N - —
L o ’_L | [spesd > dov | 14 32700, e—, — 0, w—— T - 100%, —
unlock T ——— Decisions analyzed: Eal gl Baghe XA xa . S—
Himiss Thnaxs Break-Apart Flag s1vavdemo_counter_U.upper = rtb_input) &6 rtb_inputoElower) 50% | QN Pevessoups | — | 3. Vehacle NA NA © —
H e L o | | o e : SR %
® s D) o | e e =
EE—r P SE_shifl Jog o — 5 — 0 — + —
Max Static et | FrictionTorque e ks et 6 F_gea_siaie o —A xa
i Friction Mode Logic Required for Lockup S5 sleckion siin o — T E— 00— o —
Conditions analyzed: SF cale 8 o —A NA \ —
Descripti True | Fal ssleshon_ siae ok & o — A XA + —
Lesked o —A NA
slvnvd = si| oo
e o — A XA — 0 —
s e Sl 0 Tosque Convenes NA NA | — o —
re— o —A \ —
LocklpT o —NA
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Test Harness

Harnesses contained in the
model file or external menoen [€St Harness =

File Edit View Display Di

%~E BEe-E-e 40P - @ » loma <] @~ &~
Build harness at unit :
(subsystem) or system level = D
)
Synchronized test environment

(harness <—-> model)

Enables unit testing without B
requiring new model
Configure harness input and
output blocks B e
Supports SIL, PIL, HIL )
FMMATCHD EAT O Z0TI0 E ! Main MOdeI ccccc
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Test Sequence/Assessment Block

Reactive and/or time based test cases

Easier translation of test procedures

Built on top of Stateflow with extensions
for testing (SF license not required)

Subset of MATLAB language

Steps are temporal or logic-based

Create complex test inputs and
assessments

Supports debugging (breakpoints)

q
——® gear =2
3

Speed ——

Ted Sequence

|"& DoubleSTdriven/Test Sequencel - Test Sequence Editor E‘E‘ﬁ
H ¢ @ ® » Q- @-
Data Symbols Step Transition Next Step = |
Input s
i init_step 1. after (2, sec) step_2
gear speed = ramp (t); =
outpat throttle = ramp (),
speed 1=
throttle step_2 1. gear==3 step 3
speed = 2* ramp (t); i
Local o throttle = 2* ramp (1);
peak_speed

= peak_speed = speed;
peak_throttle Edit = Delete peak_throttle = throttie:
Constant

B step 3
Parameter

Data Store Memory if speed >0
speed = peak_speed - €
throttle = peak_throttle -
else
speed = 0;

thrattla =N-

MATLAB ExXPO 2018
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