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But what are my requirements for this talk?

1. I shall expand awareness and capability in the use of our tools
that support verification of requirements

2. | shall not repeat content from previous EXPQOs

3. I shall deliver content appropriate to a masterclass

4. | shall make it interesting!

MATLAB EXPO 2019
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Simplifying Requirements Based
Verification with Model-Based Design

Minimising
the less we have to deal with the simpler it is

Insight

Insight leads to understanding and makes our work simpler

Automation

to speed up the process and avoid errors makes our work simpler

MATLAB EXPO 2019
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Simplifying Requirements Based
Verification with Model-Based Design

Minimising
the less we have to deal with the simpler it is
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Minimising — being at the right level

Requirements at the right level

Verification at the right level

Tracing to the right level

MATLAB EXPO 2019

&\ MathWorks’

10



&\ MathWorks:

Minimising — handling multiple levels

Example

Control system requirements specify the need for filtering of certain signals
The design uses a reusable custom filter to implement the requirement

There are lower level requirements for the filter behaviour itself

Let’s start by creating some links to an instance of the custom
filter in the design

MATLAB EXPO 2019
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Minimising — handling multiple levels

When linking a requirement to a Simulink block...

- Can link from either end
The Simulink block is always the source
ne requirement is always the destination
ne link is saved Iin the file associated with the source:
l.e. [modelFileName].slmx

MATLAB EXPO 2019
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Minimising — handling multiple levels

Linking Between Requirements At Different Levels
The prime purpose of traceability is to infer what is the origin/parent/source of an object.
l.e. a link is from child to parent, from source to destination

.e. the source is the lower level requirement
the destination is the upper level requirement

The link is saved in the file associated with the source

So: click on source (lower-level requirement) first and create link from the parent
requirement...

MATLAB EXPO 2019
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Minimising - Links
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Minimising

Using re-usable components can help
- minimise requirements
- minimise requirement links

MATLAB EXPO 2019
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Simplifying Requirements Based
Verification with Model-Based Design

Insight

Insight leads to understanding and makes our work simpler

MATLAB EXPO 2019
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Insight

Aggregate Top-leNpl@eld <

Requirements Trace in Coverage Report

Component Model Tests

MATLAB EXPO 2019

Simulink Test
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Insight - Observers

MATLAB EXPO 2019
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Observers: Separate verification logic from design 2019
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"Insight — Logical & Temporal Assessments

MATLAB EXPO 2019
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| . . .
Translate textual requirements into unambiguous Assessments

« Compose assessments
using form based editor

 View assessments as
English-like sentence

* Review and debug
temporal assessment
results

 Link to requirements

MATLAB EXPO 2019

Temporal Assessment Editor
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Insight - What if verification is by analysis, not simulation?

MATLAB EXPO 2019
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Simplifying Requirements Based
Verification with Model-Based Design

Automation

to speed up the process and avoid errors makes our work simpler

MATLAB EXPO 2019
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Simplification — Automation

Examples:

- Checking parameter values against requirements

- Continuous Integration

MATLAB EXPO 2019

&\ MathWorks:
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Simplification — Automation

Programmatic Interface:
- Find and interrogate requirements and links
- Use to create custom artefacts or utilities

Example...

MATLAB EXPO 2019
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¥ Properties
Type: Functional hd
Index: 2.1

Custom ID: |#23

Summary: |Cut-in wind speed

Description Rationale

[y [ Arial

vJu v|B 7 U W

The rotor cut-in wind speed shall be [windSpeedCutin]

Keywords: | Parameter

¥ Revision information:
51D 23
Revision: 31
Created by: fmacmill
Created on: 14-Aug-2019 10:53:06
Modified by: fmacmill
Modified on: 11-Sep-2019 10:42:51

¥ Custom Attributes

ParameterUnits: | m/s

ParameterValue: | 3.0

¥ Links

E 4= Implemented by:

" [WindSpeed>... WindSpeedCutinl ower... &&WindSpeed<...

WindSpeedCutOut]

Design.WindSpeedCutinLower

E = Related to:

ivuis  HEp
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Delete
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| &\ MathWorks:
Simplification — Automation - Continuous Integration (Cl)

Continuous Integration (Cl) originated as a software development process Iin
which developers integrate their code into a shared repository on a regular basis.

Each commit into a repository is verified by an automated build and test.
These tests may be a pre-curser to pushing the changes to a main branch

Continuous Integration can be applied to Mode-Based Design workflows
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&\ MathWorks

Simplification — Automation — Continuous Integration (ClI)

How quickly can one set up a continuous integration project to
run Simulink Tests against requirements?

How many lines of MATLAB code are required?
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jects [Jenkins] X

& C @ localhost:8080/view/MyProjects

-~

Apps W Bookmarks (& Google Advanced S...

& Salesforce & Jenkins () WebEx

O mathworks/jenkins-matlab-plug: X +

MathWorks g fmacmill - GitLab Personal Travel mi LinkedIn Customers @ MATLAE Web Apps » Other bookmarks

Jenkins

MyProjects

I = New ltem
& People
.~ Build History
Edit View

Delete View

¢ @

Manage Jenkins
Credentials

New View

S

Build Queue =

No builds in the queue

Build Executor Status =

1 Idle
2 |dle

ENABLE AUTO REFRESH

‘#add description
MyProjects +

S w Name | Last Success Last Failure Last Duration
» 25 Bloodhound 1yr6 mo - #28 N/A 1 min 48 sec ?[]
- EIC 3 mo 24 days - #43 N/A 1 min 11 sec &) o0
- WindTurbine 20 hr - #93 N/A 1 min 38 sec ?[]
» WindTurbineCustom 18 hr-#12 N/A 2 min 14 sec ?C]
lcon: SML
Legend [ RSS forall [ RSS for failures [§ RSS for just latest builds

Page generated: Sep 20, 2019 10:58:45 AM BST RESTAP| Jenkins ver 2 194

10:59
B

20/09/2019



&\ MathWorks
Simplification — Automation - Continuous Integration (Cl)

How quickly can one set up a continuous integration project to
run Simulink Tests against requirements?

< 5 minutes!

How many lines of MATLAB code are required?

- None!
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€ WindTurbineCustom Config [Je X Q Dashboard [Jenkins] X ‘ B Git to the Lab! » Developer Zor X 4\ Trace Coverage Results to Assc X - I

Py
< C  ©® localhost:€ b/WindTurt istom/configure w%w O B = ° :
% Apps W Bookmarks & Google Advanced S.. #@® Salesforce 2 Jenkins O WebEx MathWorks g fmacmill - GitLab Personal Travel [ﬂ]‘ LinkedIn Customers @ MATLAB Web Apps » Other bookmarks
Jenkins WindTurbineCustom o
1 . ; Y Build Environment ‘
Use secret texi(s) or file(s) @.J
Abort the build if it's stuck
| Add timestamps to the Console Output
With Ant ©
Build

Run MATLAB Tests

MATLAB root = C:\Program Files\MATLAB\R2019b

4

Test mode Automatic v 'ir’
Generate Test Artifacts
v, TAP test results '.@ N
JUnit-style test results (2)
|'i)\|

Cobertura code coverage )

Add build step ¥

Dact_hiiild Artinne

J ®
\ 2 i

_ 15:44
1 oy - . / £
H O Type here to search N & @ 7 D) ENG 20/09/2019 Eﬂ




| 4\ MathWorks
Simplification — Automation - Continuous Integration (Cl)

D¢

Create a Bug Issue
in GitLab

@@

4—4) U

| . ,T\
Make changes Stage commit, gitLab Tnggers Jenkins Runs Tests in Create a Merge
to your files and push your | | Jenkins Web Hook | | Continuous Integration Request in GitLab
changes in Git

https://blogs.mathworks.com/developer/2018/08/23/qitlab-jenkins-workflow/
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4\ MathWorks
Simplifying Requirements Based
Verification with Model-Based Design

Best practices can minimise the work required

Model-Based verification tools continue to develop to provide insight

- more tool integration

- more ways of accessing information you need intuitively & unobtrusively
- more control over granularity

Automation can be quick to set up, and offers significant benefits
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’Learn More
Key products covered in this presentation: sy
« Simulink Requirements
« Simulink Test
« Simulink Coverage
= System Composer Verify and validate embedded systems

using Model-Based Design

Learn more at Verification, Validation and Test Solution Page:
mathworks.com/solutions/verification-validation.html

fmacmill@mathworks.com
MATLAB EXPO 2019

Support  Community vents

&\ MathWorks’

43


https://www.mathworks.com/products/simulink-requirements.html
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https://uk.mathworks.com/products/system-composer.html
https://www.mathworks.com/solutions/verification-validation.html
mailto:fmacmill@mathworks.com

