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JAGUAR LAND ROVER
Our Business

11 vehicle lines.

3 UK vehicle assembly plants,
with 2 UK design and engineering sites.

Nearly 40,000 people globally — headcount has almost
doubled over the last five years.

Plants in China, India and Brazil.
Employs over 9,000 engineers and designers.
Sales network in 154 countries.

Jaguar Land Rover is the largest automotive employer
in the UK.

150 awards won in 2015/16.




The Challenge for Engineerin BN D>
J J | o

18 Customer attributes:
e.g. Ride & Handling,
Performance & Economy

5 Functions: ‘
Body, Chassis, Powertrain,
Electrical, Vehicle

BN 10,000 Requirements
= 100,000 Test Cases

- <]
100s New Leading Edge
Technologies

1000s New Parts
55 Major Systems
1,200 features

100 ECUs

100 Millions of lines of code

Massively increased
Systems Complexity

4500 Data Signals
Refreshed 100*/Sec
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MATLAB at Jaguar Land Rover o~

LAND>
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* Bestin class tool — professionally developed & supported
* Highly productive and integrated environment for engineers to do their job
« Toolboxes provide out of the box capability for specialist engineering tasks

*  Framework to build our own tools




The Code Sharing Challenge A s
) ) ot

« Strategic partnership with MathWorks helped to develop an internal MATLAB user community

* Recognised opportunities for code sharing and consolidation
« No consistent way to share code across the business
* Non-value add overhead for developers to maintain custom code sharing mechanisms
 Difficult and time consuming for new users to get started
 Difficult to know what is available - duplication of effort across teams

« MathWorks Consulting helped us to develop a solution — JLR MATLAB App Store

TN =
. @D MATLAB Store



JLR Apps & Toolboxes

- Examples
Many departments manage all of their automation routines through centralised toolboxes

SHIFT LINES

[ ]

L beids ToolBox N 4z
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JLR Apps & Toolboxes
- Examples

* Vehicle diagnostics analysis — 2 similar apps on the store — common code now part of
central toolbox

& Sprinkles 5.1 by meudiing =@ =

| Regot

| | swingDecods | | Help | [ setBasepan |

= Vehicle Feedback Toolbox version 105 by Simulation Group
Tool for analysis of Vehicle Feedback Data and to search through GMRDB/MDX files
Viekcome o Sprnies .1 g ——

=

Please press fhe GO bufion above i koad & snapahot e The applcation wil
i foneston het 4 can decods.

(Ss2ument cantaiing 4% IGITANSN tNat MBS BEER SXTRCIED, BONG WEN Sty Pt AL £AN be Crestes

CL e y— =
1£0u Nave 8 Sa80810L DD s, et b buten
— Bl e [ = @D simulation Gmupl-.-l rad
For pease e .
55Launch, and has no emor frames. G0 | 1D | VF Db Decoder | XML Decoder
. Explore | Manage
Module: EcuUs Routines DTCs:  Base DTC Fault Typs
DIDs:  MasterList | Slr\g\ellllmlllc‘ smaEnmed| Pachsted | Bitmap ‘
—— —
B ORCDID Data Smplifir = ‘ .-E‘é‘g . £
WUMBER + | NAME + BIESZE + DDTE + DAV
‘ Modes 1-5 | Dynamic Modes| etz e TR onencs Moo v T e S
et Batiery Mamenance Mode Sstur 1 single yehue  enum
- Barary Maienance Mode Satus 1 singlesave  snom
tnaa1s Batery Msimtenance Mode Sstus 1 single vsiue  enum
tasats Battry Matenance Mode Satus 1 A —
ORC DID Data Converter 0e1s Butry Matsnence Mode Sttus s T
watats Sattry Matenance Mode Satus 1 inglevshue  enum
Converts excel exports from the VFDB into a more user-friendly format, when 10 sl Battery Maintensnce Mode Status i singlevahie  enum
ORC specific DIDs are selected (fimes and distance in modes 1-5) (L Batery Maintenance Mode Status i single.vsiue. - enum
w2IC e Right Whee Unit Tire Pressue Status 1 singlevabve  enum
21 Rear Right Whee Uni TrePressure Status 1 single sehie  enum
21 Rt Right Whe Uni T Pressue Status 1 singlesae  snm
21 e Right Whee Unit Tire Pressure Status 1 single vsiue  enum
Type preferred output filename below and then browse for input file. The new file will ] High Voltage Canlant Heater 21 - Operation Status - L single value _enum =
'saved into your current directory
T
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JLR Apps & Toolboxes
- Examples

« Toolbox for centralised development of data structures & file handlers

Engineering Data Toolbox version 1.3.1 by Simulation Group

_ e

vt e | 00 04030200, dat

Toolbox

e
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JLR Apps & Toolboxes
- Examples

Apps for managing and sharing models & engineering data

Parameter info | Parameter Sets — — —

Welcome

JLR Model Repository dbarry1
VE_Simulations

Data Usage:

LAND ~
P

to the JLR Repos

{ Please select from the options below:

Browse My Uploads My Downloads

Submitted On: 16.0:

Eating 5057
Rating_sosz
ERat1o_Powerl awvaxwelI0ampingx
/ SRt 10_PowerL awvaxwe T 1Danpingy
/ P Rat 10_Powert ataxwe] 10amp ings
=501 1ne_Powert anttaxwe] Ik

Pant # (Optiona)

5t ) FenessOynamic_Conicatxzoomy

o StiffnessOynamic_Comicalxisz
St FfnessOynamic_Conicalviooms
<EStifnessOynamic_conicalvisnz

Frequency (wz) angle (deg)
.0 2.64

2.9
3.01
3.11
224 321
3.37
3.48
35
3.48

= 12



JLR Apps & Toolboxes
- Examples

» Apps for testing Simulink models

Name Builder| Name Checker | Model Checker/

Enter & name to check [
Select a workspace varable containing a st [
of names.

s Window  Help

N I R I LT |

acthmchk_fnctst\ActLimChk_Fnctstiinputs

& Tet st
(= @ actimehi frctst ghe 2 T EngPriiModeOut2_Tq_Req
& Macros = ——— EleMachnPriModeOut2_Tq_Req
& bouer8) — EleMachnPrilMode_Tq_Max
eyl —— EleMachnPriiMode_Tq_in

——— DL_EngSdyst_Tq_Max
DL_Eng_Tq_Min
——— PumnPriiMode_Tq Req
LoSoc_B

~—— IP_HiUBattSoc_Pc

Tests
@ actiimche st

¥ @ EngPritodeOut2. Tq Req
% @ EleMachnPriModeOut. Tq Req
7 @ EleMechnPriiMode. To Max
#- @ EleMachnPrihode Tq Min
4@ DL_EngSdyst Tq Max
& 0OL_tng_Tq Min
#- & PurtnPritMode. Tq Req
# @ LoSoc 8
@ [P HiUBstsoc Pe
Results
= ) epected
& EngPribodeOuts. Ty Req
@ EleMachnPriModeOut3_ Ta Reg

7.36188+05
07-Aug-2015 15:10.28

F’MM .ahm_mexmmnm_r
uiliameandSiatys ScHimo)_thctsAActLimchi, F ——— : = :
- Integriy & Conversion Diag... | Connectivity, Compatibiity & Mod.

SCHUMHY_1 s ctlimeny
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F si.:m% :p.,m;, blocks 7] Rounding in Simutink blocks {77 Block Prioray

- g L/ Relational Operator nputs 7 Contr nestin,
L Mukport switch input ) / Control mput of Mutport switch ] Bus signal name ] Mumbmw 9
L Blocks that have intiaizaton pa Innamed signais of bus | Tag visibiity of goto block ] =

5 M"M’.”wm,m_ o Swammmo!‘franr'md'non
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JLR App Store
- Examples

Event extraction & metric calculation

Gl - E®] Heeso

reReporter
< Edit B o
Piot Type Metric Event Type Event Selection Data Cursors [ |
2 [ Normakze v 4. | Reset axes imis |
Time series v [Actualvs Tar.. v DeftaSpeeaVi.. «<select> . No cursor v L =

7]
i _Neme [Line|_units | " Source |

j S - .
/] CumuistiveDeraspeed

/= Sianal Attributes E - =
| Neme cVehSpeed
|/ Units kph
” ryp‘ continuous
(Name)
’,YDBtn'ption)

600 800 1000 1200

—_—l Time (s)
—
14 1Hz csy _—
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 How MATLAB tools are distributed throughout the organisation as apps and toolboxes using
an in-house store
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MATLAB Apps & Toolboxes

HOME Pl
B8 68 el -
A
GetMore Install Package FAVORITES

Apps App App

5 o o
<@ =% g E c Gy App Manager EDT Data Classification Curve Fitting Fitter Builder JLR Test

Current Folder Inspector Learner Framework

MName =
MY APPS
= W — W 7 = W — = —
et %] il B P 6 B v @
App Manager EDT Data FMU Checker JLR Test Metric Reporter  Metric WViewer Model MUnit Test Padlock RoadBuilder VDT Compare Vehicle

Inspector Framework Repository B... Runner Feedback An...

m

@

WOT Estimator

MATH, STATISTICS AND OPTIMIZATION

TOP =
* ok —
& o & & &) & & o &
Classification Curve Fitting Distribution MBC Model MBC MuPAD MNeural Net Neural Net Neural Net Neural Net O ptimization POE
Learner Fitting Fitting Optimization Notebook Clustering Fitting Pattern Reco... Time Series
COMTROL SYSTEM DESIGM AND AMALYSIS TOP &

= & &

Control System Control System  Fuzzy Logic  Linear System  MPC Designer  Meuro-Fuzzy PID Tuner System
Designer Tuner Designer Analyzer Designer ldentification

16



MATLAB Apps & Toolboxes

4\ Add-On Manager [E= =)
SortBy: Type v GetAdd-Ons | Import :
Communications System Toolbox version 6.1 installed on 27 January 2016
4. MathWorks Toolbox Leam More ~ Uninstall
Statistics and Machine Learning Toelbox version 10.1 installed on 27 January 2016
4 MathWorks Toolbox Leam More ~ Uninstall
GUI Layout Toolbox version 2.2.2 by David Sampson installed on 22 September 2016
Toolbox Open Folder Leamn More ~ Uninstall
App Management Toolbex version 1.5 by MathWorks installed on 22 September 2016
Toolbox Open Folder Leamn More + Uninstall
Java Widgets Toolbox version 1.0.1 by Simulation Group installed on 22 September 2016
Toolbox Open Folder Leam More Uninstall
WOT Estimator Toclbox version 1.6 by MathWarks installed on 23 September 2016
Toolbox Open Folder Leam More ~ Uninstall
Model Repository Browser version 2.5 by MathWaorks installed on 20 September 2016
Toolbox Open Folder Leamn More ~ Uninstall
Engineering Data Toolbox version 1.3.1 by Simulation Group installed on 30 September 2016
Toolbox Open Folder Leamn More Uninstall
Metrics Toolbox version 1.1.2 by MathWorks. installed on 30 September 2016
Toolbox Open Folder Leamn More ~ Uninstall
4] |+ -




MATLAB Apps & Toolbox Packaging

rrent Folder

Name ~
| build
|\ examples
relezses
resources
thx
L apps
L doc
1 edt
B L vedt
| +apptools
o L +data
) DiscreteData.m
LookupData.m
¥ SeriesData.m
) SeriesSignalSet.m
1) SignalSet.m
¥ SignalSetContainer.m
) TimeData.m
) TimeSignalset.m
+dict
+file

=]

L egui
1. +midn
+jlrean
+jirvnt
. dictionaries
|| importers
) contents.m
£ edtDocm
#¥) edtRoot.m
| tests
£ edtExampleFilesRooct.m
) edtSandboxRoot.m
({3 Engineering Data Toolbox.prj

=

D@00 000000QCQ00QCO0O0COCOQOO0OOCQORPOCEOQQRO0OQ®D L

4\ Package App

Main file

Add main function file (program's entry
point).

Add main file

Files included through analysis

These are the files found through
dependency analysis

Refresh

Shared resources and helper files

Place images, data files, and GUs (fig
files) here if referenced by any functions

Also place here:

a Functions called using eval

and its variants)

8 Functions not on the MATLAB
path

@ Private functions

Add files/folders

(C:\Users\dbarry1\Documents\MATLAB\Untitled1 prj

App Name 10

Author Name
Email
Select screenshot

Company

Set as default contact

Works products on

Output folder

Ci\Users\dbarryl\Documents\MA
Browse

Developing Robust MATLAB Code and Apps
15:45-17:00

@ My Ownlpp.mlappinstall
@ My OwnToolbox.mithx

18



JLR App Store Features
- Web based store

?) Upload Add-On

ontact Administrator

Request Tag

X

2 search

Author

Abhishek Singhal
Anni Piirainen
Anthony Bobbie
Arun Raveendran
Azam Din

Ben Tordoff

David Sampsen

0 i

&
B

App

om

Toolbox

App Design
CANape
CarMaker

Chassis

IiD0O00@E@E0 §

Compatibility
R2016b
R20163
R2015b
R20153
R2014b

OoooOEO

R2014a

MATLAB Store

Pages:| 1

X Remove

Recommender

® Latest

ion

‘ Sirm Grp.

Clear filters - Sort by:| Title [=]
Add-ens per page: 10[x]

version 1.0 Sy

Q Vehicle Feedback XML Analyser Application
=

by Simulation Group

This application is intended to import Vehicle Diagnostic Data
(DTCs/DIDs) from various XML file formats from around the business

. . Version 1.3.0 § | 1.2.0
Engineering Data Toolbox & rsion J 2 |more. &

by Simulation G

up

"

Toolbox providing importers for JLR engineering data files and a set of 5 comments - 4 tag:
common data preparation methods. Type edtDoc to get started. 144 download:

i

App Manager g Version 3.4@ 8 338 more.. §

vy Mathworks

Tool for managing installed apps and toolboxes

The App Manager allows you to:

s Connect to a MATLAB Store, either local or in a SharePoint site

+ Check for new versions of installed apps and toolboxes

« Check for app and toslbox recommendations

+ Update and downgrade apps and toolboxes to a specified version

The App Manager uses MATLAB release compatibility information when suggesting and
displaying add-on versions, if this information is provided by the store.

Packaged in: R2015a
Uploaded: 2016-02-05
Compatibility: Works with MATLAB from R2012b to R2015a

Recommended as 'Latest Version' to:
1. JLRINTESA\domain users

App Design X

Barry, David (0.} (dbarry1) 72K
This is the latest version of the App Manager which supperts the new compatibility
feature recently added to the store. Please upgrade to this version. If you are using
MATLAB R2015b then you should download the App Management Toolbox rather than
this app.

19



<5

File Edit View Favorites Teoels Help

[ https://playground.sp jlrint.com/sites/MatlabT est/default aspxvisibleApps=10&a O ~ @ & X | | Home - MatlabTest

Erowse

MatlabTest o
Ilikelt  Tags &
NAtes
MatlabTest Search this site... p=l e
Libraries
Site Pages
Drop Off Library T
S
= MATLAB Store
Lists AAGUARE

Discussions

(@ Recycle Bin

Clear filters - Sort by:| Title [~]
2 Al site Content Pagss: 1 Add-ons per page:| 10[x]
Request Tag — = Version 3.4 8
e App Manager
: o z = Wi iy
/O Search X by Mathworks 2 ratings
Tool far managing installed apps and toolboxes 7 comments - 0 tags
0 downicads
> . . . Version 1.1.0 §
Auther * | Materials LCF File Analysis &
O mathworks by Simulation Group 1 rating Prirdriedr
B Simulation Group Applicatian far importing and analysing LCF files obtained from a 8 comments - O tags

material extensometer test. 0 downioads
‘Compatibility X

B rz016b =
[ rz2016a
E rz201sb
[ rzo01sa
E rz01
] r2014a
[ rz2013b

Listing 2 of Z - Apps per page:|10[=]

m

b

= Iy
Status X
[F] Approved

[ recommended




<5

| hitps://playground.spjlrint.com/sites/MatlabT est/default.aspx@visibleApps=10&a O ~ @ & X

|| Home - MatlabTest

File Edit View

Favorites

Erowse

MatlabTest

MatlabTest

Libraries
Site Pages
Drop OFff Library

Lists
Discussions

(@ Recycle Bin

[2n All Site Content

Tools  Help

Pages: | 1
F.Eque:-t Tag _
e App Manager =2
S search X by Mathworks
Tool far managing installed apps and toalboxes
Author X

O mathworks
[F] simulaticn Greup

by Simulation Group

material extensometer test.

Compatibility x

B rz016b = 0

F] rz016a g !
E

E rz201sb [i]

[ rzo01sa

E rz01

] r2014a

[ rz2013b

=
Status X

ra . RoadBuilder ©

by Simulation Group

m

inta IPG CarMaker.

b

Pages: | 1

[F] Approved

[ recommended

MATLAB Store

fi Materials LCF File Analysis =

Applicatian far imparting and analysing LCF files obtained from a

- Converts GPS data into a2 digitised X¥Z road file that can be imported

Clear filters - Sort by:| Title [~]

Add-ons per page:|10[=]

Version 3.4 §

2 ratings WAr Ay
7 comments - 0 tags
0 downicads

Version 1.1.0 §

1 rating Rrr Ay
0 comments - 0 tags
0 downioads

version 1.1.0 §

0 ratings
0 comments - 0 tags
0 downloads

Listing 3 of 3 - Apps per page:| 10 [>]




m | hitps://projspjlrint.com;sites TAATLABAppStore/SitePages/Home.aspxvisibleAp O ~ & 0_ | MATLAB App Stare - Home

[Zn ANl site Content

Decumentation Videos Usage Stats

5 A

o

J‘.\

~
.-
AL AT

*) upload Add-On
Contact Administrator
Request Tag

- search e

»
=
£
E
2

Antheny Babbis

W

Arun Raveendran
Azam Din

Ben Tordoff
David Sampsan
David Smith

Davood Bonyad

IiODoooEom

Tag

[ App Design
O cANape
O carmaker
[ chassis
[E oD

B prc

O FM1

o -
Compatibility X
[E] rzo16b -

MATLAB Store

Cliear filters - Sort by:| Title [=]
Add-ons per page: 10 [=]
version 1.1.4  1.1.3
Add-on Approval Toolbox B
by MathWorks 0 ratings

Helps reviewers validate that a toolbox or app adheres to the approval 0 comments - 0 tags
standards required by the MATLAB App Store. 1 download

Version 1.5 | 1.4 more ...

App Management Toolbox &
by MathWorks 2 ratings
Toolbox for managing installed apps and toolboxes from the MATLAB. 1 comment - 1 tag
Store 68 downloads

Version 3.4 | 3.3 mare ...

3 ratings i
1 comment - 1 tag
163 downio

App Manager =2
by Mathworks

Tool for managing installed apps and toalboxes

a Ve 1.1 1.0
5 Automated Datasheet Creator & L ren

by Virtual Hub 1 rating

Application for extracting & translating SIMPACK model files into
suspension datashests.

0 comments - 1 tag

22 downloads

Version 1.4 1.3 more ...

Charge Balance Data Analyser &
by Karthik Ponudurai 4 ratings

1 comment - 0 tags
14 downioads

App for processing Power Supply Charge Balance data from vehicle
and test rig.

Crawl Speed =] Version 1.1

by Jsmes Price 0 ratings

0 comments - 0 tags
i4 downloads

Automated analysis of crawl speed test data.

Version 1.1.0 | 1.0.0

a CRG Converter &

by Simulstion Group 1 rating




JLR App Store Features
- App Manager

— = 52
4 App Manager ‘ =1 |
Store  Add-Ons  Help
IR dE
App Mame Installed Version Suggested Action
s g v v
JLR Test Framework 172 i
Java Widgets Toolbox 1.01
MUnit Test Runner 113
Metrics Toolbox 112 Upgrade to Latest =
Model Repositary Browser 23 Upgrade to Latest
Padlock 1.0.1
RoadBuilder 130 L
VDT Compare 13 0
Vehicle Feedback Analyser 406 Downgrade to Compatible
Vehicle Feedback Toolbox 105
Driving Sim VBo: nt Mot Installed L
D g Sim VBox Control Mot Installed -
Available Versions
122 Rl - Diiving Sim VB Client
Version: 1.2
Author: Simulation Group
Summary: Video VBox client interface for use on Driving Simulstor rig
Compatibility: R2015b and later
Description: Video VBox client interface for use on Driving Simulstor rig. This
relies on the video vbox control interface applicaticn
Recommended to:  Chappell, Faul (P.A)
-
*  :instslled
“ : Approved

@ :Recommended

23




JLR App Store PR LAND
H - ) - s )
- Usage > Number of submissions sacUAr

App Store Apps
120 T T T

100 — J—,—/_’—I_l_‘ —

60 — — HE —

Total Apps

May 2015 Jun 2015 Jul 2015 Aug 2015 Sep 2015 Oct 2015 Nov 2015 Dec 2015 Jan 2016 Feb 2016 Mar 2016 Apr 2016 May 2016 Jun 2016 Jul 2016 Aug 2016 Sep 2016 Oct 2016
Date
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JLR App Store
- Usage > Number of users

Total Users

1200

1000

8OO

600

400

200

App Store Users

May 2016

Jun 2015

Jul 2015

Aug 2015

Sep 2015

Oct 2015

MNov 2015

Dec 2015

Jan 2016
Date

Feb 2016

Mar 2016

Apr 2016

May 2016

Jun 2016 Jul 2018 Aug 2016 Sep 2016 Cct 2016
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JLR App Store
- Usage > Number of downloads

App Store Downloads
7000 T T T

6000 — 7

5000 — P =

4000 — ~
/

Total Downloads

3000 — —~ —

2000 [— i

1000 — e

\ | | | | | | | | |
May 2015 Jun 2015 Jul 2015 Aug 2015 Sep 2015 Oct 2015 Now 2015  Dec 2015 Jan 2016 Feb 2016  Mar 2016 Apr2016  May 2016 Jun 2016 Jul 2016 Aug 2016 Sep 2016 Oct 2016
Date
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JLR App Store
- Usage > Number of downloads

App Store - Total Number of Downloads
1st May 2015 - 1st October 2016

Engineering Data Toolbox J584
GUI Layout Toolbox ]570
App Manager ____________[”
License Borroving 439
239

5CS Toolbox
App Management Toolbosx e 1 cS
ILR Test Framework O
Sprinkles T
Java Widgets Toolbox B 153
ORC Linear Model [ 135
GUI Contrals Toolbox [ R 1 -5
VDT Installer I 105
Vehicle Feedback Toolbox [ R 104
VDT Compare 95
Model & Softwars Developmant Toolbax ] &7
HydraMaunt Tuner [ 72
PEDtools ReadEtas prd 72
Road Builder [ &5
MBS QA Tool 56
Charge Balance Data Analysar N -
ORC VFDB Simplifier [ T 45
Damper Module Toolbox | N =5
Vehicle Dynamics Toolbox | ] 36
DCM Compare Tool 34
Metrics Toolbax 34
Model Repository Brovser — EX]
VDT Channel Filter 27
Glazed I -5
Log Viewer [ 26
MUnit Test Runner ~ Ex
Automated Datasheet Creator [ N 22
GuideToProgrammatic § 22
Video Character Recognition [ 22
FMU Checker | 21
ORC XSensor Data Processor 21
DAY Toolbox [ 19
MW License Tracker 13
SDS Sensitivity Tool 15
GPS Log Viewer [ 17
TablePlotMatrixApp 17
Powertrain Sound Quality ORD Tuning [ 16
TLA 16
Vehicle Mass Analysis Tool [0 16
Crawd Spead | 15
PEDtools TakeaAvay prd |l 15
Powertrain Exhaust Analysis [____]15
SST NGD Database Management 14
Add-on Approval Toolbox [ ]13
PEDtools FileMergeAlign prd 113
RMDV Comparstor [ __]12
CRG Converter [ Il 11
ORC xyz to .crg Surface Profile Converter [ 11
S-function Converter |l 11
Kinematics Analysis Tool [l 10
Manoauvre Performance Analyser [_J] 10
Tastdata CSV Postprocess [ ] 10
FilesSearchIndexer [ ] 9
Materials LCF File Analysis [ ]9
PT NVH Exhaust Assessment Report [ ] 9
Temperature Monitor [__]9
DTV Analyser | _Jl&




JLR App Store A T
- Benefits SAcUAR

» Accelerate adoption of existing tools by new users

* Reduce duplication

* Improve quality & usability

* Reduce time spent on non-value-add tasks
 Encourage and recognise sharing of high-impact tools

« Educate developers

28



App Store Future Development Plans

« Approved Apps & Toolboxes — check for JLR coding standards and best practices

MATLAB (R2015b)

Add-on Approval Toolbox &

by MathWorks
Helps reviewers validate that a toolbox or app adheres to the approval
standards required by the MATLAB App Store.

Folder [Code Analyzer|[File Coverage [Line Coverage[TODO/FIXME [Help |

[t customTootbox] L ¢« I ¢« | ¢ | ¢

L]

ODO FIXME Help
v (v

v Help
Resew (e
v i

v luw

¢ liw

29



App Store Future Development Plans — o
" " eonn

« Continue to engage with MathWorks developers for enhancements to MATLAB
* Add-On Explorer integration with JLR store
« Manage custom toolbox dependencies

* Improvements to App Designer
4\ Add-On Explorer [E=EE=)

Login | Manage Add-Ons

4 @& R2016b now available

Refine by Source
] Community 342 Community x || Apps x  Remove All
Refine by Type

Toolboxes and Products > Community Toolboxes with Apps show all 12
342 r

Refine by Product Family

MATLAB

Numerical Computing with PIViab - time-resolved

MATLAB particle image velocimetry
(PIV) tool

Toolbox cont;

from Numerical Computing with
MATLAB

30
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» Best practices for MATLAB tool development and how they are shared and encouraged

31



Writing MATLAB Tools -

- JLR best practices conE ,

Title #
« Apps are hand-written using GUI Layout Toolbox for positioning & resizing L ]
: : 1l ¢
* Apps should follow the Model View Controller (MVC) design pattern — AL;JE
( MODEL —
UPDATES MANIPULATES
1 |
VIEW CONTROLLER Developing and Sharing MATLAB Apps and Toolboxes
14:30-15:15
\% ‘9&/
N s

« Use a consistent look and feel for user interfaces

« Make use of GUI mockup and architecture/class diagram tools for large projects

32



Writing MATLAB Tools
- JLR best practices

Use a source control and bug tracking tool

Use a consistent naming convention

Name

J build

. examples
releases

rEsources

zZ

thi

. tests
) edtExampleFilesRoot.m
) edtSandboxRoct.m
ﬁ Engineering Data Toolbox.prj
£ install.m
ﬁ’jjankms.m
) jenkinsCalsimExcel.m
fﬂjankms&(c\ude{mportars.m
) jenkinsImportersBeingSkipped.m
£ jenkinsPerformance.m

£ uninstall.m

* Know your end-user — casual vs developer interfaces

* Use MATLAB Unit Testing Framework

Developing Robust MATLAB Code and Apps
15:45-17:00

QOO0 COCHNOOQOCO00 2

[4] Test Runner

Profiler Coverage Report

Run the Coverage Report after you run the Profiler to identify how much of a file ran when ©

~
File  Plugins (Learn More).
<n0 coverage folder> Progress Rerun This Report || Run Report on Current Folder

Q@ Test Suite -
£~ @ TimeDataTest
+- @ resampleAllDefault
(<Y <zompleAllRepeatedSignals
@ resampleAlMixedRepAndUniqui
* @ resampleAllDifferentTimesSpecil

Done tearing down TimeDataTest in O seconds

Done TimeDataTest in 9.7211 seconds

Output

@ resampleAllStringSpecifiedSamp|
\- @ resampleAllLogicalSpecifiedSam|
@ resampleAllCategoricalSpecified
- @ resampleAllStringExtrapolateTirr
@ resampleAllLogicalExtrapolateTil

@ resampleAllCategoricalExtrapola

Report for folder C:'Users'dbarry 1\SVN'edt'code\tbx\edt +edt\+data

3

IimeData>TimeDats

e: 6.1 seconds

TimeData>TimeData.gesSignallam
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Writing MATLAB Tools
- JLR best practices

function ¢ = addme(a,b)

% ADDME Add two values together.

C = ADDME(A) adds A to itself.

C = ADDME(A,B) adds A and B together.

R

o

% See also SUM, PLUS.

switch nargin

case 2

c=a+ b;
case 1

C=a+ aj
ctherwise

c = 8;

end

Develop a standard toolbox to group together data structures and file handlers

Document all of your code as you write it

.
@ Help

Use MATLAB custom documentation to provide help and examples for your own toolboxes

= | 5 [

4 = 5 Jr- @ ° | Engineering Data Toolbox Documentstion B OH

Documentation

Close

< Al Products

0 Engineering Data Toolbox (Supplemental
Sofware)

> Gefting Stared

» User Guide

» Developer Guide

» Examples
Function Reference

Support

E

Engineering Data Toclbox Documentation

EDT provides a standard way to import logged data files in to MATLAB and standard
methods for typical post-procesing operations

The toolbox consists of a number of file importers and a number of objects to represent the
different types of data in the MATLAB workspace. The toolbox can handle timeseries,
series, lookup and discrete data types. As well as providing standard containers for storing
the data, the data objects have a number of convenience methods for typical post-
processing operations such as merging/joining, resampling/interpolating, renaming
signals/units based on a dictionary & unit conversion

The toolbox is developed and maintained by the JLR Simulation Group in Vehicle
Engineering. Please contact edi@jaguariandrover.com for support.

Contents:
B Getting Started Introductory notes. installation instructions and release notes
& User Guide Describes how to use the toolbox

& Developer Guide Advanced user guide for developers

Examples: Example code to help get started

Jfe  Function Reference: A list of all available functions:
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Writing MATLAB Tools .

- Sharing best practices sAGUAR

« User guides & how-to videos on the App Store

* On-site MathWorks training including JLR custom courses for OOP & app building
« MathWorks consulting projects

* Internal go-to experts

* Monthly lunch & learn events

* Internal WebEXx sessions

« Website & blog for internal MATLAB user community
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THANK YOU

David Barry
Simulation Strategy & Tools | Simulation Group | Vehicle Engineering
dbarryl@jaguarlandrover.com
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