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Traditional Software Development
Challenges Without a Software Factory
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Software Factory

An approach to create software applications based on manufacturing principles
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MATLAB BXPO

What is DevOps?

Unifying development and operations with continuous collaboration and automation

0~0
©)
XN

Collaboration

@@

Automation

ﬁ Monitoring
& and
< _ Feedback
Development < Operations

TEST / MONITOR
: A7
cr)

</> Continuous Deployment

Continuous Integration



MATLAB EXPPO

Project Context
Advanced Air Mobility: The future of air transportation
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MATLAB EXPPO

Current Project Status
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New Customer Request

Customer

To Jack

Issues with attitude controller in V1.0

Hi Jack,

I hope you're well. We're experiencing

which currently allows a max error of 0.3 radians on our testing scenaric—exceeding
the 0.2 radians required by cur new camera supplier. This is critical for maintaining
product quality. Could we discuss solutions and a timeline for improvements at your

Cc Bee

issues with the attitude controller software

earliest convenience? Your prompt attention to this is appreciated.

Best regards,

Tim

Project
Manager

MATLAB BXIPPO
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Project Content
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Project architecture
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Project architecture
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Project architecture

ﬁ Autopilot Test
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MATLAB BXIPPO
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Repository Architecture '
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Repository Architecture
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New Customer Request

Customer

To Jack

Issues with attitude controller in V1.0

Hi Jack,

I hope you're well. We're experiencing

which currently allows a max error of 0.3 radians on our testing scenaric—exceeding
the 0.2 radians required by cur new camera supplier. This is critical for maintaining
product quality. Could we discuss solutions and a timeline for improvements at your

Cc Bee

issues with the attitude controller software

earliest convenience? Your prompt attention to this is appreciated.

Best regards,

Tim

Project
Manager

MATLAB BXIPPO
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Team Meeting

[discussion] Meeting notes 11/09/2024 Edit |
(O Open

Participants

+ Project Manager
* DevOps Engineer
s Control Engineer
s Phys Mod Engineer
+ Tests Engineer

Notes

« New request from customer:
Hi Jack,

I hope you're well. We're experiencing issues with the attitude controller software, which currently allows a max error of 0.3 radians on
our testing scenario—exceeding the 0.2 radians required by our new camera supplier. This is critical for maintaining product quality.
Could we discuss solutions and a timeline for improvements ot your earliest convenience? Your prompt attention to this is appreciated.

Best regards,

Tim

. Conclusionlcontroller needs to be more precise on following the trajectory to achieve the prevision imposed by the camera supplier. |

+ We decided that we should create a variant model of the controller to address this new requirement.

Actions

[ [documentation] Modify autopilot requirements with precision imposed by camera supplier #21 (closed)
[ [feature] Modify fail condition in controller tests #22

[ [feature] Add customer test scenario to our automated tests #23

[ [feature] Modify and tune controller to meet requirements

O [feature] Integrate new controller to TRX3 #24

0 of 5 checklist items completed

¢ 0 0@ Create merge request v

MATLAB BXIPPO
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MATLAB EXPPO

Issue Assignment

~ QOpen 4|+
[documentation] Modify autopilot require- i H it H Edit :
[documentation] Modify sutopiiot equie [feature] Modify fail condition in controller tests :
supplier
SRR QO open [ Issue created 2 weeks ago by Michelle Valente
[y #21
[J Change fail condition to 0.2 radians

{:‘:;“’e] Modify fail condition in controller 0 of 1 checklist item completed - Edited 2 weeks ago by Michelle Valente
? ? g O o | ® Create merge request ~

#22

[ s ]

[feature] Add customer test scenario to our |
automated tests

O #23 Child items % 0 Show labels Add v | A

| &

[feature] Integrate new controller to TRX3 No child items are currently assigned. Use child items to break down this issue into smaller parts.

feature ﬁ
#24 : ;
O b Linked items [ 0 Add ~
[feature] Modify and tune controller to meet & Link issues together to show that they're related. Learn more.

requirements

[p #10
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Tests Modification :

o -
. -
Trajectory Accuracy Test ¢ E”|.,—
trx3_test » Functional Test Suite » Trajectory Accuracy Test T est
A Open ¥ 4|4 Simulation Test En g | neer
Create Test Case from External File
M - s . » TAGS
[documentation] Modify autopilot require-
ments with precision imposed by camera » DESCRIPTION
supp[ier » REQUIREMENTS
documentation » SYSTEM UNDER TEST"®
D e ~ PARAMETER OVERRIDES*
2
PARAMETER SET / WORKSPACE VARIABLE | OVERRIDE VALUE SOURCE MODEL ELEMENT L)
« | Customer Mission -
. . e guidanceType 4 base workspace VTOLTiltrotor/Ground Contral St..
[feature] Modify fail condition in controller _
tests ~ | |Fixed Wind Mission
guidanceType 1 base workspace VTOLTiltrotor/Ground Control St
@ @ - Hover Mission
D #72 l I guidanceType 2 base workspace WTOLTiltrotor/Ground Control St
w| |Transition Mission
guidanceType 3 base workspace WTOLTiltrotor/Ground Control St..
+ Add Refresh Export [J Delete
[feature] Add customer test scenario to our +add - C #Exporl T
automated tests Variant Configuration. |[None] P s
@ » CALLBACKS
[y #23 - »INPUTS
» SIMULATION QUTPUTS
» CONFIGURATION SETTINGS OVERRIDES
[feature] Integrate new controller to TRX3 + FAULT SETTINGS
» ITERATIONS*
ﬁ ~ LOGICAL AND TEMPORAL ASSESSMENTS*
[y #24
oaH » ASSESSMENT CALLBACK
+'| Extend Result
EN... |NAME ASSESSMENT REQUIREMENTS |4+ | VISUAL REFRESENTATION ]
[feature] Modify and tune controller to meet ' N
requirements | Assessment! » Atany point of time, x_diff must be greater than -8 and less than 8 None
R
feature o) :’:\)\ | Assessment2 » At any point of time, y_diff must be greater than -8 and less than 8 None gpper bound e
\
O #10 9¢
- | Assessmentd » Atany point of time, z_diff must be greater than -5 and less than 5 None
+ Assessmenid || » At any point of time, roll_diff must be greater than -0.2 and less than 0.2 None
| Assessment5 J| » At any point of time, pitch_diff must be greater than -0.2 and less than 0.2 None
/| AssessmentB J| » At any point of time, yaw_diff must be greater than -0.2 and less than 0.2 None
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Issue Assignment

~ QOpen 4|+
evonts it precison imposes by camers. [feature] Modify and tune controller to meet requirements Edt | 3
supplier O Open

[y #21

-

[ Create variant subsystem for attitude controller
[feature] Modify fail condition in controller [C] Tune the controller to achieve reguirements
tests [C] Create activation variable for variant

[ test ] o
[y #22 ‘

0 of 3 checklist items completed

£ O $ 0 o Create merge request +

[feature] Add customer test scenario to our

automated tests I“ """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" ‘I

["test @ I 1, Drag your designs here or click to upload. !
) I

O #23 ‘ TS oSS o oo !

Child items ., 0 show labets (@) [Add v| A
[feature] Integrate new controller to TRX3

feature

[y #24 2

Mo child items are currently assigned. Use child items to break down this issue into smaller parts.

) Linked items [ O Add ~
[feature] Modify and tune controller to meet
requirements
Link issues together to show that they're related. Learn more.
[p #10
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New Controller Development

Control

. Engineer
Draft: Resolve "[feature] Modify and tune controller to meet Edit :
requirements"

33 Open  Control Engineer requested to mergellﬂ-Featu|‘e-m0dify-and-tune... I [ intoust now

Overview 0 Commits - Pipelines 0 Changes 0 Mark as done
Closes #10 Assignee Edit
Eo|| P00 |®
0 Reviewers Edit

© Merge request contains no changes
Use merge requests to propose changes to your project and discuss them with your team. To
make changes, use the Code dropdown list above, then test them with CI/CD before merging.

None - assign yourself

Labels Edit
Activity Allactivity v | Tz
*  Control Engineer added (EITP €0 labels just now Milestone Edit
None
* Control Engineer assigned to @controleng just now
Time tracking & +
Preview B I 5 =< @ = ==13 B € = o No estimate or time spent

Write a comment or drag your files here. .
1Participant

Switch to rich text editing LE]

[CJ Make this an internal note (3

Comment | Close merge request
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New Controller Development

4\ MATLAB R2024a

PROJECT PROJECT SHORTCUTS

}:r:\
XA
Al

Control
- Search Documentation P .
o

) "= Detail - Y Fetch
aur e | < E. [';,l @ B.ﬂ g el.al : gﬁ @ f L= a Remote
New Open Share Dependency Class Model Testing References — el Git  Refresh Commit pa U Branches
v - = analyzer Diagram Dashboard | Startup Shutdown  Details &L pun
FILE TOOLS ENVIRONMENT SOURCE CONTROL =
‘ Hal -0
x
Views All | Project (25) | Modified (0) Y Layout Tree v @~
Narme - Status it Cassifcation
5.5 Dependency Analyzer b +ci o
(51 References & & script 4\ Submodules *
M 53 test
_] .gitattribute!
_) .gitignore
) gitlab-ciym | EE—
] .gitmodules Add
tools/DataDictionaryTool
Delete
4\ Fetching source. X
Processing
o ] Cancel
. . Head  ddBe8r30377a00d636 1decIb7 1ba1a02411281c8
: i
ClCtasitcanon Index:  dd8e8f39317a90d6361dec3b77bala%9241128fc8
f} Branches Y push r'e Fetch &l Update
Git w
Current branch: dev CI
Branch status: Normal ose
Coincident with forigin/dev
Details »~

| Ready

21



New Controller Development

4\ MATLAB R2024a

PROJECT

w oS S = 5

New Open Share Dependency Class Model Testing
- - - Analyzer Diagram Dashboard
FILE TOOLS

2.

Referen(  Current Branch

MName: dev

o e ] HEAD: dd8e8f393f7a90d6361dec3b77balad9241128fc8 “5) Revert to HEAD

Views All | Project (25)
- Dependency Analyzer E +ai
,i] References &= script
£ test
_] .gitattribute!
_) .gitignore
) gitlab-ciym
] .gitmodules
Labels v
& :ﬂl Classification
Git v
Current branch: dev
Branch status: Normal
Coincident with forigin/dev
Details

mo¢  Branch Browser

Branches: 10-feature-modify-and-tune- controller-to-meet-requirements ~ 1-" Switch e Merge |-

4\ Branches X

=

fioc: Remove Internal Harnesses mfrancoi... | [Date: 2024-09-13 11:38:18
Merge branch '11-feature-prepare- controller-for-dMaxime ... Message:
feat: Prepare controller for demo mfrancoi...| |Merge branch "12-fix-remove-internal-harnesses' into 'dev'

- Merge branch '9-feature-modify-autopilot-tiMaxime ...

.| |Resohve "[fix] Remowve internal Harnesses"
_ feat: Modify Autopimfrancoi...

Merge branch '8-feature-initiate-working-harness'| Zakaria ... ||Closes #12
test: Define test harness xml file Zakaria ...
feat: Define enumerate in dedicated data dictionanZakaria ...

‘ Author ID: ee1eabf936f168d34bbbatle] 1661d62ed0bal7f
— uthor: Maxime Francois (mfrancoi@mathworks.com)
origin/10-f... | origin/HEAD | origi ICommitter: Maxime Francois (mfrancoi@mathworks.com)

-%

ti

B Differences from parent 1f3c7acd12a95d1baald3balgf64455¢e1a
5 model
Differences from parent 7a23006fdd4cB983b20134eaf32515%e7

refactor: Reorganize data to define clearly the scop/Zakaria ...
feat: Use dd_main as Simulink Data Dictionary Zakaria ...
Merge branch '7-f define-autopilot-data-digZakaria ...
feat: Add Simulink Data Dictionaries and related sc|Zakaria ...
Merge branch '5-feature-add-autopilot-and-deper Zakaria ...

feat: Add Autopilot model and dependecies as des|[Zakaria ...

P VA P ey Wy

Merge branch '2-f [ tlab-projeciZakaria ...
docs: Add MATLAB Project descnptlon Zakaria ...
feat: Create cache and code generation MATLAB P|Zakaria ...

Initial commit Zakaria ...

Dy

Branch and Tag Creation ~

Help Close

Classification

| Documentation p_

pY Layout Tree v @~

| Ready

MATLAB BXIPPO

}:2\
XA

Control
Engineer
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New Controller Development

bi Autopilot/Autopilot/Multicopter Controller - Simulink

7~

a

—
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SN
,.|

] X
Control
SIMULATION DEE! MODELING FORMAT EUPHILLA INTERFACE APPS. ol o e 2 e .
Engineer
3 Open =~ ]| Stop Time G
[ |qm ED N ) = <d ® b 5!
Project | New B sae - DiEsry Signal Normal =) Step Run Step Data Logic Bird'sEye  Simulation v
- ~ & Print ~ Browser Table o Fast Restart Back - - Forward Inspector Analyzer Scape Manager
PROJECT FILE LIERARY PREPARE SIMULATE REVIEW RESULTS Y
3 S @ x |ga 40 Multicopter Controller 3 Forward Transition Scheduler Pitch, Airspeed SP from Controller Roll SP from Path Manager Roll 5P from Path Manager Pitch, Airspeed SP from Centroller Subsystem Subsystem1 Lateral Guidance Logic B
i -
7 || Autopilet ® Hide/show Explorer Bar (% Autopilot b [Fa Autopilot P [P Multicopter Controller » hd
2 Autopilot
-;E Filter or Estimator 1@ Zoom
v [Pa| Fixed Wing Controller
e ) = [E3 Fit to View
= Fixed Wing Contraller Si >.
AER from Path Man | =% Sample Time
> Airspeed-Altitude C Annotation
> Attitude Controller T
> Lateral Guidance Lo Image HRat Roll €
Pitch, Airspeed SP i | [ ] Area VR
Tit Cmdl
Roll 5P from Path states ‘
3 Subsystem?2 Honzontal Position Gontrol
v Fixed Wing Controller Tt
AER from Path Man,
> Airspeed-Altitude C Slates
> [Pa] Attitude Controller
> Lateral Guidance L N
Pitch, Airspeed SP fi n
Roll SP from Fath
;s Rl 5'1“ ) :\: a e merge -Iﬁ) Ref Atiitude
ubsystes
Manual Control States,
Multicopter Controller Error
Scheduler
merge
> [E] Subsystem (Fixedwings Roll Cmd forward command
> @ Subsystem1 (Multicopte
hd Tilt Scheduler
Attitude Stabilization \—u RafAtiude  Rolltorque emd i—— .
Back Transition Scheduls com 2
Forward Transition Sche| Prefilter
[XRef] inTransition
= States. Pitch torque Cmd theta torgue MixerCommands
[¥ Ref] 5\s|és Yaw Referance MixerCommands.
Hover C 12Ref] ||Ya Ref]
, o] | roeen ) N T
[ numiz |
o s | Dk |
Diccrate Atitude Contral
thns
Transfer Fenl =
o
InTransition Organize Inputs
InTransition
Viewmark this View @
Altitude Control
@ Viewmarks
& Hiide/Show Model Browser | |
Wiew 2 warnings 102%

VariableStepAuto
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New Controller Development

After countless cups of coffee, a few minor crises,
and just a little procrastination...

MATLAB BXIPPO

N\
/;12\3

O ¢

Control
Engineer
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MATLAB BEXIPPO
New Controller Development

/

J
\

£
) ¢

SIMULATION DEBUG

o X
= Control
MODELING FORMAT EUPHILIA INTERFACE APPS al = (2) () E .
ngineer
1 Open ~ GE Stop Time =
A o [[5] N < 4 @ A \
Project | New & sove ~ Tbray Signal v [(Nomat ] Step Run Step Data Logic Bird's-Eye  Simulation "
- v @& Print ~ Browser Table @ Fast Restart Back v - Forward Inspector Analyzer Scope Manager
PROJECT FILE LIBRARY PREPARE SIMULATE REVIEW RESULTS =
g | @ 4 Attitude Control ]
% @© Hide/Show Explorer Bar idl\utopilot » [Pa] Autopilot P [Pa] Multicopter Controller » t’_ﬁjAnitude Control b v
t
3 @ Zoom
[E3 Fitto View
=2 Sample Time
23 Annotation
B4 Image
o > XD
) Ref Attitud Roll torque cmd
Ref Attitude
rque Cmd p
Pitch torque Cmd
*aw torque Cmd
Roll torque cmd }
) Ref Attitude
L ) ) Pitch torque Cmd }
caneior
) states
Yaw torque Cmd P
Derivative Gain
@3 Viewmark this View
B3 viewmarks
> Hide/Show Model Browser |
137%

VariableStepAuto
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New Controller Development

4\ MATLAB R2024a

S I
New Open Share
v v v
FILE

<SP HgE
Project - AutopilotTest
Views

3 Files

-3 Dependency Analyzer
& Referenc

Labels
& m Classification

Git

Current branch: dev

Branch status: Normal
Coincident with /origin/dev

PROJECT

Class
Diagram

TOOLS

References
{81 s1ad_tool

[=] Details

L? Project Path Git
L) Startup Shutdown ~ Details
ENVIRONMENT

» C: » Users » mandrade » OneDrive - MathWorks » Documents » Conferences » Expo » Devops » demo » test » source »

REFERENCES

source (Relative)

& C

% Submodules
P Branches @ Stashes

Status
v

%

//:\\3

=
7 o
B
N—

Control
R e Sl

Y
v P
@ | x
4 Hide Files
» Y Layout ‘Tree ~ @-

All | Project (24) | Modified (0)
Name ~
# ©0 data
& model
4 script 4\ Submodules
_) gitattriby
) .gitignore
|tools/DataDictionaryTool
Path:
Remote: ./source.git
Status:
Head:
Index:
| v Branches
Details |
Name: 4

Checkpoint: None

a08802cch4c1e3c75a1cfbd432e48eb37447a018
dd8e8f393f7a90d6361dec3b77ba129241128fc8

¥ Push ? Fetch

Git Classification

@

W
Add

Delete
& Update
N
Close

Description: Autopilot algorithm

Project root: |C:\Users\

\ D
p

Set as Current Folder
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New test in Autoplilot Test

Autopilot
Test

MATLAB BXIPPO

Test
Modification

Modify Test Condition

script

—
Library
Source

O EEEN
|

=

Dev Features

—
Tools
Source

a

ASSESSMENT

» Atany point of time, pitch_diff must be greater than -0.2 and less than 0.2

Expected Behavior

Ugper bound

Actual Result

200 UEe pund

*

sYMBOLS

~ » = pitch_diff a

Overall resuft =]

Explanation

Assessment "Assessment5' failed.
« Expected ‘pitch_diff to be greater than “0.3" and less than '0.2"

Ay

© AL14.675 s, expected value o be greater than -0.2 and less than 0.2, actual value is
0.231277194162348.

o At56.675s, expected value o be greater ihan -0.2 and less than 0.2, actual value is
0.220687463684457.

© AL81.575 s, expected value 1o be greater than -0.2 and less than 0.2, actual value is
0.228871942317219.

EXFRESSION T

w0 W w w0 W m W ®
Qa @ e|VN |

Fots

» Assessments: At any point of Fal B
time, pitch_diff must be greater I I I

than -0.2 and less than 0.2 Py @ °

Untesied

3 EJ EJ = = % E3 £] % p Ba B3 9
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New test in Autoplilot Test

Autopilot
Test

Commit triggers

e

Modify Test Condition

:‘: .................. ¢ | script

oL | o=
B Library
= Source
| [ |
| [ | 5
._ u C Tools
Main Dev Features Source

x Pipeline #200616 has failed!

Project VTOL / Autopilot / Test

Branch ¥ 22-feature-modify-fail-condifion-in-controller-tests
s im!

Commit 6def1cd? in 17

feat: Modify fail condition in controller tests

Commit Author 12t mfrancoi

Fipeling #200616 triggered by z
had 1 failed job

Failed job

x test test-simulation

MATLAB BXIPPO
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MATLAB BXIPPO

New feature i1s now on branch Feature

- New feature
Autopilot
........... ={>§ 3 Test b

Test Autopilot

-
Autopilot

Source

| model
#_ test

| data
:& ............................. o= e

Change Reference &
@

—
[2?} Library
= Source
| [ |
| [ | 5
._ u 6 Tools
Main Dev Features Source

29



New feature i1s now on branch Feature

........... ={>§

Change Reference &
Test Autopilot

|
[ | [ |
[ | [ |
[ | [ |
Main Dev Features

-
Autopilot

Commit triggers

script

—
Library
Source

—
Tools
Source

Pipeline
I
Check project
status

MATLAB BXIPPO

Project Integrity Checks

All project definition files are under source control.

All files in the project are under source control,

Al files under source control are in the project.

Al project folders exist.

Al project files exist on the file system.

All project folders on the MATLAB search path are on the project path.
All projects in sub-folders are referenced by this project.

Check for project files with unsaved changes.

All derived files in the project are up-to-date.

A T S e A . T

There are no slprj or sfprj folders in the project.

Model files saved in a different format (MDL or SLX) are added to the project.
The original files are not currently in the project.

X

Close
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New f

eature I1s now on branch Feature

Dev

3

Features

Change Reference &
Test Autopilot

-
Autopilot

Commit triggers

Pipeline

Check project
status

Run MISRA
checks

script

—
Library
Source

—
Tools
Source

Check Selector

<L

|Sparrh Q7 ~

. @ Modeling Standards for MISRA C:2012

@ Check configuration parameters for MISRA C:2012

@ Check for blocks not for C/C++ code dep
@ Check for blocks not recommended for MISRA C:2012

@ Check for unsupported block names

@ Check usage of Assignment blocks

@ Check for switch case expressions without a default case

@ Check for missing error ports in AUTOSAR receiver interfaces

@ Check for bitwise operations on signed integers

@ Check for recursive function calls

BB Check for equality and inequality operations on floating-point values
@ Check for missing const qualifiers in model functions

@ Check integer word lengths

@ Check bus object names that are used as bus element names

@ Check for variant blocks that do not have a default choice

Verify compliance with modeling guidelines
o i

To enable or disable a check, select or clear the check box next to the check name.

To enable or disable all checks within a folder, right-click the folder and then click "Select
All" or "Deselect All"

To run checks, select a folder or check in the left pane.

For a list of all possible actions, right-click an ebject in the left pane

Check Types:

&l Edit-time check support
& Check tniggers update diagram on model
& Check friggers an extensive analysis of model

Result Stalus

Not Run
Information
Passed
Justified
Warning
Failed
Incomplete

oBr@AOeOD

Configurations-

Check Configuration: Default
Justifications File:

MATLAB BXIPPO

| Model Advisor Report for ‘Autopilot’ + |
W | | M| Location: filey//C:fTests/Autopilot_test/work/Report_2024_09_17_16_15htmi

Filter checks
© Passed Simulink versign: 241
System: Autopilot

© Faiicd Treat as Referenced Model: off
A wamning

B Not Run Run Summary

8 Justified

O information S0 @o Ao 21
© Incomplete

= Modeling Standards for MISRA C:2012
Navigation

Modeling Standards for

MISRA C:2012 “ Identify configuration parameters that might impact MISRA C:2012 compliant code generation.
Passed
All constraints on model configuration parameters have been met.
— i
Value
Pass  Model Verification block enabling DisableAll DisableAll
(AssertControl)
R D- Shared code pls Shal_ad Shared location
Pass  (UtilityFuncGeneration) location
Pass off off UtilityFuncGener

= Scroll to top

Generate shared constants
Hide check detalls (GenerateSharedConstants)

D- System target file (SystemTargeiFile) ERT ERT based target
Pass based
tarqat -

Incomplete Failed Warning Justified Passed Information Not Run Total
@13 00 Bo 14

@ Check configuration parameters for MISRA C:2012

BDB Z’

Model Advisor Report - Autopilot.six
Model version: 4.4
Current run: 13-Aug-2024 14:46:00
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ew feature i1s now on branch Feature

ar O 11} % &ompon B e @
New Open Save Paraliel Visualize Model Testing | Preferences | Help
2! St Sy - Dashboard -
e o RN RESULT INVIRONMENT  RESOURCE z
(RS oo o s | B SuPage x B Dasnvosd x (2 Assessment Result X
Filtor rasufts by name or tags, 0.9, tags ost | v
» Results: 2024-Sep-17 163052 1@ » = roll_diff
« (8) Trajectory Accuracy Tast ° » At any point of time, roll_aiff must be greater than -0.2 and less than 0.2
[ + B Sim Oulpul (VTOLTiolor - normal)
= Ll Logical and Temporal Assessments &
Autopilot . ‘ r
= Lo
.  point of
. . o o reater
'=D Commit triggers o ° °
® 0 F I ] [ (L] C I O T
- I. Assessmantt L] “
Change Reference & B
Test Autopilot ) — Check project
C Autopilot status
I
I
-—
# test ~~
I
’ s Results: 2024-Sep-17 16:30:52 Simulation
Result Type: Result 5
o— . el e System Under Test Information
SCI’I pt Start Time: 17-Sep-2024 16:30:52 VTOLTiltrotor
End Time: 17-Sep-2024 16:31:46 Current
Outcome: Total: 1, Passed: 1 Simulation Mode: normal
Back to Report Summary Override SIL or PIL Mode: 0
Configuration Set; VTOLConfiguration
Trajectory Accuracy Test Start Time: o
Stop Time: 132.34
Test Result Information Checksum: 2773955935 3139209375 4185976009 1354502152
Result Typ Test C Resul Simulink Version: 241
esult Type: est Case Result Model Version: a4
9 [ ] Parent: Results: 2024-5ep-17 16:30:52 Model/\ulnlnr: mifrancol
c a Start Time: 17-5ep-2024 16: Date: Fri Sep 13 10:58:10 2024
L| brary End Time: 17-5ep-2024 16:31:44 User ID: mfrancol
Outcome: Passed Model Path: CA\Tests|TRX3\model\VTOLTiltrotor.slx
Machine Name: MATHWORKS-PJMTZ
. Source P Solver Name: 5
est Case Information Solver Type: Variable-Step
Name: Trajectory Accuracy Test Max Step Size: 0.0050000000000000001
. . Type: Simulation Test Simulation Start Time: 2024-09-17 I 9
Simulation Stop Time: 2024-09-17 162
- - Logical and Temporal Assessments Pmutatio e
9 ) © ey | At anypoint f i, 5 G mast be greaer han and s than B Simulation Logs:
[ ] [ | C v Tool © sownmennt | Atany point oftime, . Aiff must e grester than - and heas than & The data logging override settings for the model 'VTOLTiltrotor have been
T , , configured ta log the following signals that are nat available for logging
M . D F t ools © sosmurens | AL a0y point of time. 2 Gl st be greater than$ and less than S because they have been removed from a referenced model, are inside inactive
. i e sremer a0 and et variants, or come from a source that has been commented out. These signals
aln ev eatures Source © e AL 80 polm of ions. oML AT et b gremer than 0.2 and les than 0.2 have been automatically removed from the data logging override settings. Save
PP of time, plch AU must be greater than 1.2 and less than 0.2 this model ta avoid this warning when simulating the model in the future.
© wscnmenns | Atary pe of e, ya, A s e greates than 0.2 st tham 02 Blockpath
Wing C [Fixed Wing Controller Tuning/
Mux3




New feature i1s now on branch Feature

........... ={>§

Change Reference &
Test Autopilot

|
[ | [ |
[ | [ |
[ | [ |
Main Dev Features

Autopilot

Commit triggers

script

—
Library
Source

—
Tools
Source

Pipeline

Check project
status

Run MISRA
checks

Run unit tests

Generate code
and reports

MATLAB BXIPPO

Content

Summary

Subsystem Report

Code Interface Report
Traceability Report

Static Code Metrics Report
Eliminated Blocks

Code Replacements Report
Coder Assumptions

Code
* Main file

ert_main.c

~ Model files

Autopilot_data.c

* Shared files

4 V¥ Match Case

Current model: Autopilot ¥

Code Generation Report for 'Autopilot’

Model Information

Ry

Author

Last Modified By
Model Version
Tasking Mode

The MathWorks, Inc.
mfrancoi

4.6

SingleTasking

Configuration settings at time of code generation

Code Information

System Target File

Hardware Device Type

Simulink Coder Version

Timestamp of Generated Source Code
Location of Generated Source Code
Type of Build

ert.tlc

Intel->x86-64 (Windows64)
24.1 (R2024a) 19-Nov-2023
Tue Sep 17 16:51:46 2024

Model
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New feature i1s now on branch Feature

Resolve "[test] Integrate new derivative gain controller”

29 Open  Maxime Francois requested to merge 8-test-integrate-new-deriv. (%3 into dev 4 days ago

Overview 0 Commits 1 Pipelines 2 Changes 1

Closes #8
aa
Eo|l 90 |@
Autopilot
........... '=D Commit triggers © Pipeline #200736 passed 0> &~
y Pipeline passed for cb2ac29c on 8-test-integrate-ne.. 3 daysago

Pipeline

Change Reference & ] 8~ Approval is optional (® ~
Test Autopilot Check project
status © Ready to merge! v
]
Run MISRA Delete source branch [ Squash commits @ (] Edit commit message
CheCkS 1 commit and 1 merge commit will be added to dev. - Closes issue #8

Run unit tests

Generate code Artifacts

’ s Total artifacts size 8.80 MiB
s" ............................. v= ¢ script and reports

<
|

Artifacts Job Size Created
Artefacts v 3fies O tcst-mocst-avisor 185MB 5 minutes ago
9 o GO #200736 < cb2ac29c
c i # 8-test-integrate-new-derivative-gain-controller
Library
[ ] Source artifacts.zip  archive 1.84 MiB
| [ |
- - metadata.gz ‘metadata 1.55 KiB
D —
. u 6 Tools job.log ' trace 14.64 KiB
Main Dev Features Source
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Feature branch is ready to merge in Dev

|
[ | [ |
[ | [ |
[ | [ |
Main Dev Features

-
Autopilot

Commit triggers

script

—
Library
Source

—
Tools
Source

Pipeline

Check project
status

Run MISRA
checks

Run unit tests

Generate code
and reports

Artefacts

MATLAB BXIPPO

Resolve "[test] Integrate new derivative gain controller”

29 Open  Maxime Francois requested to merge 8-test-integrate-new-deriv. (%3 into dev 4 days ago

Overview 0 Commits 1 Pipelines 2 Changes 1
Closes #8
Eo|l 90 |@
@ Pipeline #200736 passed Q » &~
Pipeline passed for cb2ac29c on 8-test-integrate-ne.. 3 daysago
8~ Approval is optional (2 ~
© Ready to merge! v
Delete source branch [ Squash commits @ (] Edit commit message
1 commit and 1 merge commit will be added to dev. - Closes issue #8
Artifacts
Total artifacts size 8.80 MiB
Artifacts Job Size  Created
v 3files © test-model-advisor 1.85 MiB 5 minutes ago

GO #200736 < cb2ac29c
¥ 8-test-integrate-nen-derivative-gain-controller

artifacts.zip | archive

metadata.gz - metadata

job.log ' trace

1.84 MiB

1.55 KiB

14.64 KiB
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Dev branch is ready to merge in Main

Features

Autopilot
Test Commit triggers
Pipeline
E_? Check project
C Autopilot s_tatus
Source
Run MISRA
checks
$— test Run unit tests
Generate code
¢ | script and reports
Artefacts
[ ]
[&é} Library
Source
[ ]
69 Tools
Source

MATLAB BXIPPO
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Integrate new controller to TRX3

Autopilot TRX3
Source

§,8 §/8 Commit triggers

PMe
[ ]
|m0d6| B-@ Autopilot
Source
§ ........... v=
V—
| data =
._
model Modify Test Condition
= e S
Release
& script V1.0
[ |
9 [ |
[ ]
E} Library -
Source = -
Main Dev Features
[ ]
69 Tools
Source
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Integrate new controller to TRX3

Autopilot TRX3
Source

| model E;.?} —
Autopilot
Source ]
| data @
._
model Modify Test Condition
@ test
< script
[ |
9 [ |
[ ]
E} Library -
Source - -
Main Dev Features

Source
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Integrate new controller to TRX3

Autopilot
Source

—
Autopilot

model E;.?}
=>

[ooe

'_

script

Commit triggers

E?]_ Lmy

Source

Source

Pipeline

Check project

status

Run modelling

checks

Run integration

tests

Artefacts

MATLAB BXIPPO

........... ={>§

Change Reference & Integrate
Autopilot Source

Main Dev Features
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MATLAB BXIPPO

Integrate new controller to TRX3

Merge to Dev
Autopilot TRX3
Source

| model E;.?} —
Autopilot
Source
| data
¢— | model
¢ test 88 AN unu.B®> 00 ) v=
f -
S | script
[ |
9 [ |
[ ]
E} Library = "
Source u L
Main Dev Features

Source
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Integrate new controller to TRX3

Autopilot
Source

model

TRX3

[ooe

iy

._

._

'_

iy

—
Autopilot

Source

model

test

script

—
Library
Source

—
Tools
Source

MATLAB BXIPPO

Release

V2.0
D O
O O

........... ={>§
O
s‘& """""" 7=
N2
Release
V1.0
[ |
[ | [ |
[ | [ |
Main Dev Features
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Conclusion
Industrializing Development with MATLAB & Simulink

<>

] -2 4l NA
Requirements Tests Definition Quality Monitoring and Traceability
and design and Creation Standards
Release
[ass)
&
Development Build and Test Strategy

@) DevOps
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Next Steps

f =

5o ao

Improve your software Enhance Automation Scale Up

development

Reach out for support to implement these practices in your projects

Maxime Francois
mfrancoi@mathworks.com

Michelle Valente
mandrade@mathworks.com
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Mercl

o’-/} MathWorks:

© 2024 The MathWorks, Inc. MATLAB and Simulink are registered trademarks of The MathWorks, Inc.
See mathworks.com/trademarks for a list of additional trademarks. Other product or brand names may be
trademarks or registered trademarks of their respective holders.
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