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Today’s Agenda

What is Continuous Integration (CI)?

= Continuous Integration Workflow with Model-Based Design
- Easiest way to get started with CI

= Free CI Support for Public GitHub Repositories

« Summary and Resources



MATLAB EX

Continuous Integration (ClI)

Automatically build, test, package, and deploy code

Why automate? DEVELOP
— Better code quality
— Faster development
— Easier collaboration
— Traceability
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Cl Server automates the process

Many pipeline variations!!

- -

Source Cl Server

Control Server ~ AL

Build &
Test

Compile MEX

Develop Deploy

Publish results Production Server

* Run tests Accept Merge Request  Artifactory
» Generate C Code Hardware
Trigger » Package:
(Manual, Periodic, or » Toolboxes
Merge Request) « DLLsS
« EXEs
« CTFs

Transformation
Products
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Benefits of Continuous Integration

Consistent, repeatable environment

Automate testing of latest changes

Test early, test often

|dentify integration issues quickly

Trace Issues to the source
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Who uses CI?

Traditionally, only software companies used CI...

Today, engineers and scientists are riding the Cl wave, too!
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What do engineers and scientists do with CI?

Tessella Designs Attitude and Orbit Control Algorithms for Accelerating Development of a Diabetes Management
Solar Orbiter Spacecraft Using Model-Based Design System with Model-Based Design: Q&A with Bigfoot
Biomedical

“We saw the benefits of Model-Based Design
on several previous projects. On this project,
MATLAB and Simulink enabled us to create a

detailed specification that minimized deviation

“Having seen the advantages of Model-Based
Design in other industries, we know it will
encble us to generate knowledge faster than

. N | | ] : | -
between the prototype algorithms we traditional clinical methods and accelerate the

. 4 i ’ ss of bri | svs
developed, tuned, and tested in Simulink and process of bringing a medical system to

the final software implementation.” market

— Andrew Pollard, Tessell Lane Desborough, Bigloot Biomedico
PSR T8 Artist's rendition of the Solar Orbiter.

IDNEQ Develops Embedded Computer Vision and Machine Vestas Develops Control Software for Wind Power Plants
Learning Algorithms for Interpreting Blood Type Results with Model-Based Design and Continuous Integration

RIFOL
"With the time we saved by generating code S .

with Embedded Coder, we were able to

"With Simulink and Embedded Coder, we can
show our customers and grid operators a

experiment with new features and complete

simulation that incorporates the actual code
additional iterations in MATLAB, incorporating that will run in our power plant controller.

customer feedback on the early prototypes.”

- o o wl
A .= .
— Marc Blanch, IDNEO ————— 210300 B e
AR R O T
| 1050010351812018940

The Grifols MDmulticard.

That's what grid operators want, and it gives

Vestas an advantage over competitors who

still use conventional approaches.”

— Per Hagen Nielsen, Vestas
Vestas turbines and power plant control.




Continuous Integration Workflow and Tools are Language

and Domain-Neutral

Development

\OQ
9
@

2 Q
Developers Q .
: Version ;
& Submit Control Verify
Test Authors

Continuous
Integration

T : i :
5 O\Monltor v| Review
=

Each of these must “speak” MATLAB and
Model-Based Design

MATLAB EX
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Continuous Integration Workflow with Model-Based Design
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Continuous Integration Workflow with Model-Based Design
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Continuous Integration Workflow with Model-Based Design
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MATLAB EXF

DashBoard
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Continuous Integration Workflow with Model-Based Design

sacts, T
& ¢ Q Development

ntin
Development A Continuous
Integratlon function tests = exampleTest

tests = functiontests(localfunctions) ;

’% Q end
2% ©)
/Q Q} ’@ function testEquivalence (testCase)
@ Q)A @Q' mdl = 'topHarness';
Deve|0perS Q Vers|on blk = 'topHarness/mySineWave';
& Submit % Load the model, and close it once finished

COntrO| addTeardown (testCase, € ()close system(mdl, 0)):
load system(mdl) ;

Test Authors

. * . % Perform normal simulation
O\Monltor Review set param(blk, 'SimulationMode', 'Normal')
simout normal = sim(mdl)
% Perform SIL simulation

set_param(blk, 'SimulationMode’','Software-in-the-loop (SIL)'):
simout_sil = sim(mdl);

verifyEqual (testCase, ...
simout normal.yout{l}.Values.Data,...
simout_sil.yout{l}.Values.Data):

MATLAB Unit
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Continuous Integration Workflow with Model-Based Design

Development A

. R
® >

3 &
Developers Q
& Submit

Test Authors

N\
S
R ¢ Q Development
O R

Continuous
Integration

Version

Control

Model Compare

COMPARISON

‘ Lines ‘ Nonfunctional Changes

4 Swa Find % Highlight Now <&
G [IERE | 4 Block Defaults

| Previous Next @ pefresh @ Linked Scrolling & Always Highlight Show | Hide

BN
4 !
B E
New  Publish Merge
Filter v Mode

NAVIGATE HIGHLIGHT FILTER PUBLISH MERGE &
' Left : LaneFollowingTestBenchExample slx + ( Right: LaneFollowingTestBenchExample2.slx v
["a] simulink = [%a] Simulink
ﬂ]cmlision Detection L ﬁ]CoII\sion Detection

-%Test Assessments E %Test Assessments
I [JGlobalAssessments I [ GlobalAssessments

IIabeISh'ing GlobalAssessments % Ensure that the time gap between t__. ( Compare ] IIabeIString GlobalAssessments % Ensure that the time gap between t. ( Compare ]

[Jinsertion [ | Deletion [] Medification
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Continuous Integration Workflow with Model-Based Design
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Continuous Integration Workflow with Model-Based Design

Development A

. R
® >

3 &
Developers Q
& Submit

Test Authors

0 Development

Continuous
Integration

Version
Control

Comparison Report

—
Tt T e T E
P pingl [RE SO
e : B

LaneFollowingTestBenchExample/Collision Detection/Test  LaneFollowingTestBenchExample/Collision Detection/Test
Assessments Assessments

GlobalAssessments
labelString : GlobalAssessments

GlobalAssessments
labelString : GlobalAssessments

% Ensure that the time gap between the ego
vehicle and lead vehicle does not dip below

% Ensure that the time gap between the ego
vehicle and lead vehicle does not dip below
% 1.5s for more than 2s at a time.
verify(duration(time_gap < 0.8, sec) < 2);

% 1.5s for more than 5s at a time. David Boissy 12 minutes ago
verify(duration(time_gap < 0.8, sec) <[5); Ship It!

£ Reply

% Verify that no collision was detected

verify(~collision); 14

% Verify that no collision was detected
verify(~collision);
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Continuous Integration Workflow with Model-Based Design

e
S
Q ¢ Development
‘ o° 2, 0 P

@ A N & S &
N > Q 2,
@Q’& S & Q,bc‘)“ % @
Development A Contlnugus
2 Integration
% & % ® CPlo7A0-l  Simulink Editor
Developers — & @
: Version — s x
& Submit

Control - || Mu

Name1l 17 minutes ago
What value should we use for mu?

Test Authors

van der Pol Equation

Sum
* Name1
Name2
2 . xl
- fSum
Mu Namel 18 minutes ago

\ Edit = Reply « P.es:rl'ie » Show in Model
S

2 .
* [:] Can we make this Sum block rectangular
» too?
2

»

Copyright 2004-2020 The MathWorks, Inc.
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Continuous Integration Workflow with Model-Based Design
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Continuous Integration Workflow with Model-Based Design

g‘%

Sy

v Development A

S, \OQ
O
2

Developers Q

& Submit
Test Authors

0 Development
T

Continuous
Integration

>
N
Q70

Version
Control

4\ Project - StreamingPumpDemo

PROJECT PROJECT SHORTCUTS

'{_IF' (R Ig '; = @ @P (5 Project Path @ @ § e 5] Remote [ F, Submodules
U push
New Open Add Unsaved Share Search Custom Run R Details E Startup Gt Refresh Commit E Branches @ Stashes
. - ~  Fies Changes = Tasks v Checks v Details 5L Pul
M 0 n Ito r FILE | TOOLS | ENVIRONMENT | SOURGCE CONTROL L
Views All| Project (226) | Modified (344)

I Files

0 Dependency Analysis

] resetrakelnfo.m v ] Design
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Continuous Integration Workflow with Model-Based Design
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Continuous Integration Workflow with Model-Based Design

Sy

S
o
3
Developers Q

& Submit
Test Authors

\\{acts, TeSt Re
0\\ S(//l:ga
R ¢ Development
S/ 40 %,
S & 6 2,
Q L - ® : :
R Continuous Integration
Continuous
Integration
>
N
Q)o

Version
Control

Build Triggers

[ Trigger builds remotely (e.g., from scripts)
[ Build after other projects are built
[ Build periodically

x Poll SCM
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Continuous Integration Workflow with Model-Based Design
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Cl Servers vs Cl Services

Local

Cl Servers (Local CI)

Primary + Agents on your hardware

NoO service charge
Code privacy

Install + maintenance
Harder to scale

Jenkins
Bamboo
GitLab CI
TeamCity

Cloud

— i

Qe

Cl Services (Cloud CI)

<l=iillel | Primary + Agents on cloud hardware

No installation + maintenance
Easy to scale ( | complexity)
Service support

Service costs
Code privacy issues

Azure DevOps
GitHub Actions
CircleCl

Travis CI

MATLAB BEXIPPO
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Cl Servers vs Cl Services

Primary + Agents on your hardware

Cl Servers (Local CI)

No service charge ‘
Code privacy l

Install + maintenance I
Harder to scale

Jenkins
Bamboo

GitLab CI @ au 9

TeamCity

MATLAB BEXIPPO
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Continuous Integration Workflow with Model-Based Design

N(\’(actS, Test R@s(,/
4

\%
‘ 0\3@ Sd?lp 0 Development
> @ %
& & S %> S %
Q s ® : :
e Continuous Integration

v Development A COﬂtlanUS A
4 Integration

S, \OQ
©
2

¢ X
@b p RS

®
< >
5 S

Q
Developers Q :
& submit [ Verify }

Test Authors Control

QMonltor ReV|eW Dashboard Plugin Manager

# Back to Dashboard [ Q, matlab }

3 Manage Jenkins .
h Updates Available Installed Advanced

Install T Name Version

MATLAB

This plugin integrates MATLAB (R) with Jenkins and
provides Jenkins interface to run MATLAB and
Simulink (R) tests.

MATLAB Jenkins Plugin i

240

Download now and install after restart Update
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Using the MATLAB plugin for Jenkins

= Install the MATLAB plugin

f’ Jenkins

Dashboard

e

& Back to Dashboard

4.+ Manage Jenkins

Plugin Manager

| Q, matlab

Updates

Install T Name

Install without restart

Installed Advanced

Available

Version
MATLAB

This plugin integrates MATLAB (R) with Jenkins and
provides Jenkins interface to run MATLAB and

Simulink (R) tests.

240

MATLAB

24
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Using the MATLAB plugin for Jenkins

= Install the MATLAB plugin

Build Environment

[J Delete workspace before build starts
[] Use secret text(s) or file(s) (7]
(] Abort the build if it's stuck

= Tell Jenkins where to find MATLAB

[J Add timestamps to the Console Qutput
[J Inspect build log for published Gradle build scans

Use MATLAB version (7]
* Custom... v

| | MATLAB root: (7]

» C:\Program Files\MATLAB\R2021a

25
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Using the MATLAB plugin for Jenkins

= Install the MATLAB plugin
Build

= Tell Jenkins where to find MATLAB Add build step ~

Execute Windows batch command

= Tell Jenkins what to do
— Run all MATLAB tests
— Run a custom MATLAB command

Execute shell
Invoke Ant
Invoke Gradle script

Invoke top-level Maven targets

Run MATLAB Command

Run MATLAB Tests

Run with timeout

Set build status to "pending” on GitHub commit

26



Using the MATLAB plugin for Jenkins e

Install the MATLAB plugin
Tell Jenkins where to find MATLAB

Tell Jenkins what to do
— Run all MATLAB tests
— Run a custom MATLAB command

Choose which test results you want to s

Run MATLAB Tests

[ ] Source folder

Filter Tests
[] By folder name

[J By tag

Generate Test Artifacts
PDF test report
TAP test results

v

JUnit-style test results
ee

Simulink Test Manager results

Generate Coverage Artifacts

* Cobertura code coverage

Cobertura model coverage

L~

QOO O

©O

MATLAB BEXIPPO
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Continuous Integration Workflow with Model-Based Design

N(\’(actS, Test R@s(,/
4

\%
‘ O&QO @cf,p Q Development
> @ %
& & S %> S %
Q s ® : :
e Continuous Integration

Development A Continuous A Build
v Integration

Run MATLAB Tests

¢ X
&z; p RS

[
QL s Q}OQ % .\b
o 2 >

%)
Version Verify Filter Tests

[J By folder name

(J Source folder (7]
Developers Q
& Submit
Test Authors

®

Control

®

[J Bytag

QM on |t0 r R eview Generate Test Artifacts

PDF test report
TAP test results

JUnit-style test results

Q00O

Simulink Test Manager results

Generate Coverage Artifacts

Cobertura code coverage

©®

Cobertura model coverage

Verification, Build and Test
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Continuous Integration Workflow with Model-Based Design

O Y Ssy,
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‘ & @cf,p Q Development
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Developers Q :
& Submit DA Verify }

v Continuous ‘
@)
O\Monitor Review Moplel SIL
Advisor Codegen

Integration
Reports, Build Logs, Test Results,
Code Coverage

! \\ rSpec:ial license is required for automatic code generation for SIL in CI!! J Verification, Build and Test

%
2

R
© S
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Test Authors Control
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Continuous Integration Workflow with Model-Based Design

0 Development
e Continuous Integration

Results Monitor
and Review

Continuous
Integration

XS
AQ)
2

Developers Q

& Submit eI

Control

Test Authors

Failure Summary:

Name Failed

LaneFollowingTestScenarios > Scenarios/LFACC_Curve_CutInOut_iooClose X
ERROR: MATLAB error Exit Status: 0x00000001
Build step 'Run MATLAB Tests' changed build result to FAILURE

Text Output

30
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Continuous Integration Workflow with Model-Based Design

Development

Continuous Integration

Continuous

Integration Results Monitor

and Review

R
&
Developers &

& Submit

Test Authors

MATLAB® Test Report

Timestamp: 25-Apr-2018 09:53:11
Host: ericdiaz debd-64

Version
CO n t r O I MATLABP\:'::':I::; g‘.;?;:;zegz (R2018b) Prerelease

Number of Tests: 1
Testing Time: 3.8451 seconds

Overall Result: PASSED

. 1 passed

Results: 2017-Jan-19 13:34:39

Result Type: Result Set Overview
Parent: None maTvorKS Inometeric BAZI NSt Gecks

Start Time: 2017-Jan-19 13:34:39 myBiansine szt > myCeharsuns rp———
End Time: 2017-Jan-19 13:35:45 ¢

Outcome: Total: 2, Passed: 2 Details

Aggregated Coverage Results Condition MCDC

S

anatyzea Mocel fsim ode _comploeciioniCondtion: 0 . 33% e— 25% -

[ AHRS VOteTmoserersihe few fuon  fiew fow |

Back to Report Summary - §3% wem——25% ==
NA NA

AHRS_voter_SLDV_TestCases

Test Result Information NA NA

Result Type: Test File Result NA NA

Parent: Results: 2017-Jan-19 13:34:39 NA

Start Time: 2017-Jan-19 13:34:40

End Time: 2017-Jan-19 13:35:45

Outcome: Total: 2, Passed: 2

Test Suite Information
Name: AHRS_voter_SLDV_TestCases

Back to Report Summary
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Continuous Integration Workflow with Model-Based Design

0 Development
e Continuous Integration

Results Monitor
and Review

Continuous
Integration

XS
AQ)
2

Developers Q

Version

& Submit
Control
Test Authors
L
a
~ |
@
o Test ar jap < 1.5,
= » 5] LFALL_LUIve_Luunuut 5““‘. ol ﬂ
= . - - JResul_SBUILD_NUMBER

~ |5 LFACC_Curve_CutinOut_TooC &

~ [l Verify Statements o

v Test Assessments/Glo... &
Test Assessments/Glo... & E'.

Test Assessmenis/Glo.. @ Pass ) W - o Ry H T el
» [ Sim Output (LaneFollowingTi - ﬂ
L VALUE
e M T :ssmants/Glo!
ock Lane anchEx
fRrm. znh

Simulink Test Results

32



MATLA

What's the easiest way to get started with CI?

= Use our plugins to streamline CI job setup for MATLAB and Simulink

— Azure DevOps — Jenkins
— CircleCl — Travis CI
— GitHub Actions

= Don't worry, you can still use MATLAB and Simulink with other CI platforms!
— The plugins just make it easier

= Reference architectures to get you started with cloud-based hosts
— AWS, Azure, and Google Cloud Platform (GCP)
— https://github.com/mathworks-ref-arch

33


https://github.com/mathworks-ref-arch
https://marketplace.visualstudio.com/items?itemName=MathWorks.matlab-azure-devops-extension
https://circleci.com/developer/orbs/orb/mathworks/matlab
https://github.com/matlab-actions/overview
https://plugins.jenkins.io/matlab/
https://docs.travis-ci.com/user/languages/matlab/

MATI

Free MATLAB CI support for public GitHub repositories

- MathWorks now provides free CI support for MATLAB and Simulink if:
1. your code and models are publicly available on GitHub
2. your ClI build is publicly available on a supported CI platform
3. you don't use any excluded products (e.g., MATLAB Compiler, MATLAB Coder)

= Currently supported CI platforms:
— Azure DevOps - GitHub Actions
— CircleCl — Travis CI

34



MATLAB

O

GitHub
Community

MAT



MATI

Can commercial customers use the free CI service?

Yes and no...

Why no?
— Free CI service requires you share your code publicly
— You don't want to give away your intellectual property

Why yes?
— Use "toy" examples to explore potential future cloud migration

Remember, our plugins support on-premise CIl servers and private agents

36
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This sounds great, but how do | get started?

= Check out our example GitHub repository!
— http://github.com/mathworks/ci-configuration-examples

MATLAB CI Configuration Examples

= The example repository provides:

This repository shows how to run MATLAB tests with a variety of continuous

— A qUiCk start gUide integration systems.
— Ready-to-use CI configuration files Cl
Platf Badges Badge Help
— Example MATLAB code and tests atform
— CIl badae examples. with heloful links Azure Blog with helpful information for
9 P ’ P DevOps setting up Azure DevOps badges
, m—— . CircleCl documentation for setting
CircleCl
up badges
GitHub GitHub Actions documentation for
Actions setting up badges
T Travis Cl documentation for setting
up badges

37


http://github.com/mathworks/ci-configuration-examples

Cl Servers vs Cl Services

Local

Cl Servers (Local CI)

Primary + Agents on your hardware

NoO service charge
Code privacy

Install + maintenance
Harder to scale

Jenkins
Bamboo
GitLab CI
TeamCity

Cloud

— i

Qe

Cl Services (Cloud CI)

Primary + Agents on cloud hardware

No installation + maintenance
Easy to scale ( | complexity)
Service support

Service costs
Code privacy issues

Azure DevOps
GitHub Actions
CircleCl

Travis CI

MATLAB BEXIPPO

38



MATLAB BEXIPPO

Cl Servers vs Cl Services

Cl Services (Cloud CI)

Primary + Agents on cloud hardware

1

= No installation + maintenance
= Easy to scale ( | complexity)
= Service support

= Service costs
= Code privacy issues

Azure DevOps
GitHub Actions 0 ® 3
CircleCl : @

Travis CI

39



MATLAB EXP

GitHub Actions Demo!



Example CI configuration file

16

jobs:

# This workflow contains a single job called "build™

build:

# The type of runner that the job will run on

runs-on: ubuntu-latest

# Steps represent a seqguence of tasks that will be executed as part of the job

steps:

#

Checks-out your repository under $GITHUB_WORKSPACE,

uses: actions/checkout@v2

"1) Check out your code

Sets up MATLAB on the GitHub Actions runner
name: Setup MATLAB
uses: matlab-actions/setup-matlabgve

2) Setup MATLAB

Runs a set of commands using the runners shell
name: Run all tests

uses: matlab-actions/run-tests@gve

with:

source-folder: main

3) Run all your tests

MATLAB BEXIPPO
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MATLAB

GitHub Actions Quick Start Guide

1. Fork our example repository

. Cod
2. Go to Actions o

3. Choose the "MATLAB" workflow

Run workflow -

4. Run workflow!

|ssues

Q Motifications

Pull requests

Workflows

All workflows

2, MATLAB

7 Star 5 Y Fork 6

(E) Actions

N\ N

\ti2%

Totally easy, right?

42
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DEMO: GitHub Actions Quick Start Guide (1)

O Search or jump to... Pull requests Issues Marketplace Explore
& mathworks / ci-configuration-examples ®OWatch v 2 Yesar 0 YFok 0
I
<> Code (1) Issues Il Pull requests *) Actions Projects 10 wiki Security ~ Insights

¥ main ~ ¥ 1branch © 0tags Go to file Add file ~ About

This repository makes it easy to run

‘) asifouna Initial commit. + ea2aded 8 minutesago O 1commit your MATLAB tests on some of the
most common Cl platforms. The
circleci Initial commit 8 minutes ago configuration files take care of setting
up MATLAB to work with the Cl system
github/workflows Initial commit. 8 minutes ago P ) . Y
and automatically executing your
code Initial commit. 8 minutes ago MATLAB tests.
tests Initial commit. 8 minutes ago 0 Readme
travis.yml Initial commit. 8 minutes ago &3 View license
Jenkinsfile Initial commit. 8 minutes ago
9 License.txt Initial commit. 8 minutes ago Releases
README.md Initial commit. 8 minutes ago No releases published
SECURITY.md Initial commit. 8 minutes ago
Y azure-pipelines.yml Initial commit. 8 minutes ago Packages
No packages published
‘= README.md




DEMO: GitHub Actions quick start guide (2

B | 4 Matodslside-Home x| () slesimbd/ci-configuation-exat X | -
&« G @ O hitpsy/github.com/alexkimB4/ci-configuration-examp

O Search or jump to... Pull requests Issues Marketplace Explore

% alexkim84 / ci-configuration-examples

forked from mathworks/ci-configuration-examples

<> Code Il Pull requests ») Actions 1| Projects 10 wiki Security [~ Insights 3} Settings
# main ~ ¥ 1branch © 0tags Go to file Add file ~
This branch is 1 commit ahead of mathworks:main. 119 Pull request Compare

alexkim84 Cl Trigger Test v 66dge31 12 minutes ago D) 2 commits

circleci Initial commit. 2 hours ago
.github/workflows Initial commit 2 hours ago
code Initial commit 2 hours ago
tests Cl Trigger Test 12 minutes ago
9 travisyml Initial commit. 2 hours ago
Jenkinsfile Initial commit. 2 hours ago
License.txt Initial commit 2 hours ago
README.md Initial commit. 2 hours ago
Y SECURITY.md Initial commit. 2 hours ago
azure-pipelines.yml Initial commit. 2 hours ago

® Watch ~ 0 Y¢ Star 0

About Q3

This repository makes it easy to run
your MATLAB tests on some of the
most common Cl platforms. The
configuration files take care of setting
up MATLAB to work with the Cl system
and automatically executing your
MATLARB tests.

0J Readme

55 View license

Releases

No releases published

Create a new release

Packages

No packages published
Publish your first package

B A

MATLAB I
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Extending our example to your code and models

= This repository was designed to be easily extendable

— Replace our code and tests with your code and tests

— Commit
— Push

= No need to modify any configuration files!

= CI job automatically triggered by changes to your GitHub repository

MATLA
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Cl Servers vs Cl Services

Primary + Agents on your hardware

Local

- | I
Ny ==

Cl Servers (Local CI)

NoO service charge
Code privacy

1

Install + maintenance
Harder to scale

L,

Jenkins
Bamboo
GitLab CI
TeamCity

P

Cl Services (Cloud CI)

Primary + Agents on cloud hardware

No installation + maintenance
Easy to scale ( | complexity)
Service support

1

Service costs
Code privacy issues

Azure DevOps

GitHub Actions 0 3
CircleCl : @
Travis Cl

MATLAB BEXIPPO

46



MATLAB BEXIPO
Cl Servers vs Cl Services

Local Cloud

- | I
Ny ==

Cloud Cl w/ local agents

Primary on cloud hardware
Agents on local hardware

= Easier to scale (less complexity)
Pros = Service support l

= Code privacy

Setup

» Hardware setup + maintenance
= EXxpensive to scale (hardware)

=  GitHub Actions ~ o

= Azure DevOps "J - Support MATLAB Plugin ‘ n
H H2)

= CircleCl ¥l

47



MATLAB E

Cl Workflow for Static Analysis with Polyspace

stput, Artifacts, and p
e

EXPPO

Polyspace Server & Access
gEstsw3HAS X

A8 O
%‘)\\ po"s
o 3 [©)2 7
& ey ¢ sy
N\g
v .
; - S :‘@} Y "4 ousa‘
I m O W'-"‘i e e
o < = i #__ [ pd
\&J . '6 “a . e R — a 3- =
i Polyspace Bug Finder : > e o D
i Polyspace Code Prover : L7 s
Developers A
Version
Submit

and
Control

Test Authors
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Summary and Resources



MATLAB E.

Key Takeaways

= Continuous integration helps you develop high

: I
quality software, faster! DEVELOP

« MATLAB and Simulink support you through all ’@
stages of CI r

DEPLOY \’ TEST

50

= Getting started with ClI is easy with our plugins
and example codes @

= Free CI support for public MATLAB and Simulink
GitHub repositories!



MATLAB EXl

Getting Started: CI plugins and code examples

= ClI plugins
— Azure DevOps
— CircleCl
— GitHub Actions
— Jenkins
— Travis CI

= Code examples
— CI configuration examples

— Cl with Simulink

— Code coverage using Codecov

Orbs > mathworks/matlab@0.4.0

mathworks/matlab@0.4.0 ~ (7aee)

Run MATLAB and Simulink as part of your build pipeline.

Created: October 25, 2019 ‘ Version Published: February 4, 2021 | Releases: 12

Homepage: https:/www.mathworks.com/solutions/continuous-integration.html

Source: https://github.com/mathwor

See Orb Licensing

i

MATLAB CI Configuration Examples

This repository shows how to run MATLAB tests with a variety of continuous
integration systems.

Cl
Platform

Azure
DevOps

CircleCl

Badges

GitHiub

Actions

Travis Cl build fpassing

Badge Help
Blog with helpful information for
setting up Azure DevOps badges

CircleCl documentation for setting
up badges

GitHub Actions documentation for
setting up badges

Travis Cl documentation for setting

up badges

51


https://marketplace.visualstudio.com/items?itemName=MathWorks.matlab-azure-devops-extension
https://circleci.com/developer/orbs/orb/mathworks/matlab
https://github.com/matlab-actions/overview
https://plugins.jenkins.io/matlab/
https://docs.travis-ci.com/user/languages/matlab/
http://github.com/mathworks/ci-configuration-examples
https://github.com/mathworks/Continuous-Integration-Verification-Simulink-Models
https://github.com/mathworks/matlab-codecov-example

Learning More: Continuous Integration with MATLAB and Simulink

Solutions Page:
— Continuous Integration Solution Page

White Papers:

— Continuous Integration for Verification of

Simulink Models
— Agile Model-Based Design: Accelerating

Simulink Simulations in ClI Workflows

Documentation and Blogs:

— Continuous Integration Documentation Hub

— Developer Zone: Continuous Integration
— CI with Projects and Simulink Test

J\MHIh\‘VOI‘kS' Products  Solutions  Academia

Continuous Integratfion

Continuous Integration with MATLAB and Simulink
Automatically build, test, package, and.deploy MATLAB code and

Simulink models

Products  Solutions  Academia  Support Community Events

4\ MathWorks:

Search Technical Arj

Technical Articles and Newsletters

Overview  Search Technical Articles = Newsletters ~  Cleve's Corner Collection  Sign Up

Continuous Integration for Verification of Simulink Models

MATLAB E.

By David Boissy, Paul @\ MathWorks®  products ol

ons  Academia  Support Community  Events

Continuous integration Help Center

Design. But what is CI?| — Documentation  Examples  Functions  Videos  Answer

Simulink® fit into the CI
Continuous Integration (Cl)
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https://www.mathworks.com/solutions/continuous-integration.html
https://www.mathworks.com/company/newsletters/articles/continuous-integration-for-verification-of-simulink-models.html
https://www.mathworks.com/company/newsletters/articles/agile-model-based-design-accelerating-simulink-simulations-in-continuous-integration-workflows.html
https://www.mathworks.com/help/matlab/continuous-integration.html
https://blogs.mathworks.com/developer/category/continuous-integration/
https://blogs.mathworks.com/simulink/2018/09/04/continuous-integration-with-simulink-project-and-simulink-test/

MATLAB EXPO
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