MATLAB EXPO 2019

Software Development Practices

within MATLAB . 4
.
N

® o0

Emmanuel Blanchard



How do we manage all that at MathWorks?

= Thousands of new features
every year

= QOver 2000 developers
= Different time zones, ...

4\ MathWorks

4\ Project - StreamingPumpDemo
PROJECT PROJECT SHORTCUTS

':D:' (B |;T < il EQ? E‘p (5 Project Path @
New Open Add Unsaved Share Search Custom Run References Details BStar‘rupShLﬂduwn Git Refresh
~ =  Fies Changes Tasks » Checks v Details
FILE TOOLS ENVIRONMENT
Views All | Project (226) | Modified (344)
Name Status Git
M Dependency Analysis Machinel earning v [ |
Simulation v S .
mps_stream v [ ]
|| README.md v .
Elasticsearch v [ .
Documents v S
Dashboard v [
simExecutable v [
AC v [
MATLAE Kafka Producer Java v S .
+Test W |
EE| rawdata.mat v -
%) javasetup.m e +
) resetFakelnfo.m v -
LS 15| DocExample_MultiClassFaultDetectionl... -
E'ﬁj] Classification 15| Main_ExampleWorkflow.mlx v o
ﬂ @ Artifact H MLModels.mat v w
ﬂ @ Convenience #8) genPumpData.m v ®
>E| @ Derived
----- ﬂ i Design
----- # & Mone




What are your software development concerns?

= Speed = Ease of Collaboration

= Development Time - Legacy Code

= Cost = Liability

=  Compatibility = Maintainability

= Documentation = Model Risk

= Reusability = Robustness

- Effective Testing = Developer Expertise

= Integration = Software Stack Complexity

= Badly written code Y
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Software development practices can help

Treat your software like an asset — reuse it

Developers often spend 4X the effort to maintain vs build software

Time needed

...but this doesn’t need to be true!

Maintainability rating

Journal paper: “Faster issue resolution with higher technical 0 7 1421 28 35 42 49 56

quality of software”, Software Quality Journal, 201100 Average resolution time (days)
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Software development practices can help

«  Software development approaches like Agile help improve code quality

= The tools and practices we discuss today support Agile development
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Agenda

4\ Managing your code

Tracking code changes and co-authoring workflows
Writing better, robust, and portable code
Testing and maintaining your code

Summary
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How do you currently manage your files and paths?

= One big folder of files?
Many folders of files?
= QOrganize your code in packages?

Manual path management?
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Successful collaborative development requires ...

= Same source code, tests, doc, requirements, ...
= Consistent, shared environment

= Integration with source control

MATLAB Path Workspace Data C Compiler Apps & Toolboxes E
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Projects (MATLAB + Simulink Projects)

4\ Project - StreamingPumpDemo
PROJECT PROJECT SHORTCUTS
- Manage your files and path +RwNENNE S e & 2 B Seoware c
. . New Open Add Unzaved Share Search Custom Run References Detailz |¢l Startup Shutdown Git Refresh
- - Files Chan - Tasks = Checks = Deetailz
= Analyze file dependencies R .
. . Views All | Project (226) | Modified (344)
= Function refactoring
B Dependency Analysis MachineLearning g -
Simulation v’ﬁ
= Run startup & shutdown tasks = :
. [ '] README.md v .
- Create project shortcuts ‘@ -
Documents f@ .
. . Dashboard v .
= Label and filter files & -
AL e .
MATLABR Kafka_Producer_Java v .
- Integrate source control . :
HH rawdata.mat v -
) javasetup.m ¥ | +
fﬂ resetFakelnfo.m 4 L]
Labeks M 15| DocExample_MultiClassFaultDetectionU... v ]
Bﬁj] Cla“iﬁcat_i':'” * | 45| Main_ExampleWorkflow.mlx v -
@ @ Amfad_ FH MLModels.mat v -
g : EDTVEI:'E"CE fﬂ genPumpData.m v L
>E| @ Design
>r§| i Mone




Agenda

Managing your code

4\ Tracking code changes and co-authoring workflows
Writing better, robust, and portable code
Testing and maintaining your code

Summary
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How do you keep track of and share your code as it changes?

= Or do you not keep track of your changes?

Do you:

— make copies of your code?

— e-mail yourself copies of your code?
— keep a spreadsheet of changes?

There’s a better way!

| [+ = | FlightTestAnalysis — O
“ Home Share View
“— R <« Desk... » FlightTest... v @

Turn5peedAnalysis_Final_Final |1

TurnSpeedAnalysis_Newer

TurnSpeedAnalysis_v1
TurnSpeedAnalysis_v2
TurnSpeedAnalysis_v3
TurnSpeedAnalysis_v3.1
TurnSpeedAnalysis_v3.1.1

9 items

Se

4\ MathWorks

18



Source Control

= A system to manage changes to code,
documents, etc.

= Maintain backups, history & ability to restore
= Track changes and responsibility
- Simplify reconciling conflicting changes

4\ MathWorks

4\ Branches

Current Branch

Mame: master

HEAD: 48eb7581915372974ab7d9cd27ed4b9d4348950af

Branch Browser

Branches:| master

5 Revert to HEAD

| & Switch e Merge ||+

A
|
¢
y
¢
¢

restricted access list for EnigmaReflectors and

Merge branch ‘'master’ into 'Adam_Branch’

Merge remote-tracking branch 'refs/reunknown <clagu...

adding a few todos

|origin/Rele... | Merge remote-tracking/mabrauer <matt....
Maodified matrix transform to match ' [mabrauer <matt....

Author

Merge branch 'master’ into 'CommandLine|clagunow <corey....
Merge branch 'UI_BRANCH' into ‘master|clagunow <corey....

clagunow <clagu...

clagunow <corey....

clagunow <clagu...

1D: ~
[7336d307047eb5d67837071e0a308de739d06a4b
Author: Cesar Rivadeneyra
(cesarrivadeneyra@mathworks.com)

Committer: Cesar Rivadeneyra
(cesar.rivadeneyra@mathworks.com)

Date: 2015-04-22 13:43:48

Message:

Added capability to add enter

Added capability to add space from feedback

S e 00 T e

e e

] added script for demo at Company Mqunknown <clagu... EI---_: Differences from parent 2708f110fab2143cfb
L9 Merge branch 'UI_BRAMNCH' of http://iunknown <clagu... =5 @E%gma.l
L} added clearl og method to Enigma cla|clagunow <clagu... L= spinRotor.m
® ) E-) @Enigmalhpp
snap in new tests from Release_Beta |clagunow <clagu... : . A
. [ BE Enigmafpp.m
® fixed bug created by bad merge clagunow <clagu... -
. [ §.¥ catchTypedKeys.m
®  Merge branch 'Ul_Branch' inte 'UI_BRAclagunow <corey.... - ﬂ evaluateEnteredChar.m
® merge #11 conflict resolution claguno.w <c|asu... - ﬂ respondToProcessedMessage.m
® Fixed bug from last commit in which "|Adam Sifounakis ...
# Renamed "enigmaPreferences” to "preAdam Sifounakis ... < >
Branch and Tag Creation ~
Help Close
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Source Control integration

A\ MATLAB R2019a

- -

FILE

) *
ca 5 = [
New Open Add Unsaved Share Search Custom Run
Filee Changes -

APPS

< G @ E‘p (5 Project Path @?I

PROJECT PROJECT SHORTCUTS

Tasks = Checks «
TOOLS

References Details || Startup Shutdow

ENVIRONMENT

€ Clear Fo. “g

Use Source
Control

SOURCE CONTROL

Project - Travel_Analysis

Manage your code from within
the MATLAB Desktop

D{E Dependency Analysis

Git integrated into:
— Projects
— Current Folder browser

Labels
ﬁ]] Classification

]

]

]

]

]

]

Details

» Co» Users » Adam Sifounakis » Desktop » Travel_Analysis »

All | Project (98)

Mame Status
AirportData v
Code vid
Data vig
Example Images Current Folder
Old Data Marne
SingleUseTestingScrig 5 | +layout

+| Export complete

Use Comparison Tool to view and
merge changes between revisions

=) BorderLayout.m
ﬂ GridLayout.m
ﬂ HFlowLayout.m
ﬂ Layout.m
ﬂ VFlowLayout.m
/gt

ﬂ layocutExarmple.m

ﬂ linLayout.m

ﬂ myData.m

ﬂ objViewer.m

ﬂ randLayoutTest.m

ﬂ right5ize.m

ﬂ showlayout.m
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Co-authoring workflows

Creating a repo:
= Initialize

- Add

= Clone

Making changes:

= Commit
= Push
= Branch

= Merge

4\ MathWorks

) predictUpdateRUL.m @

% Make prediction
predictRUL (mdl,data,n);

) predictUpdateRUL.m @

Repo

% Make prediction only when slope changes
if ~isempty(mdl.SlopeDetectionInstant)
RUL = predictRUL(mdl,data,n);
else
RUL = old state.RUL;
end

branch

commit

merge request

Repo

% Make prediction only when slope changes
if ~isempty(mdl.SlopeDetectionInstant)
RUL = predictRUL(mdl,data,n);
else
RUL = old state.RUL;

end ] predictUpdateRUL.m ®
|




Agenda

Managing your code

Tracking code changes and co-authoring workflows
4\ Writing better, robust, and portable code

Testing and maintaining your code

Summary
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What defines “better” code?

Better organized?
Smaller?

Faster?

More stable?
More portable?

Easier to maintain?

YES!

4\ MathWorks

23



Writing more robust code

>> y = myfunc( 1:5 )

Index exceeds matrix dimensions.

Error in mypkgl.mypkgla.mypkglab.myfuncl (line 9)
y (idx) = u(idx) *log(u hat(idx))+(l-u(idx)) *log(l-u_hat(idx));

Error in mypkg2.mypkg2a.myfunc2 (line 5)

y = mypkgl.mypkgla.mypkglab.myfuncl( myVarl .* myVar2 );

Error in mypkg3.mypkg3a.myfunc3>@ (x)mypkg2.mypkg2a.myfunc2 (x)

y = arrayfun( @ (x) mypkg2.mypkg2a.myfunc2( x ), myVar );

Error in mypkg3.mypkg3a.myfunc3 (line 4)

y = arrayfun( @ (x) mypkg2.mypkg2a.myfunc2( x ), myVar );

Error in myfunc (line 10)

(line 4)

4\ MathWorks
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Writing more robust code — Validating inputs

function y = myfunc( x )
= validateattributes %2 Validate iDpUtS

validateattributes (x, 'double', {'size', [1 3], 'increasing'}):
I I

s W N

= l1sempty, 1snan, isfinite, ..
>> myfunc( 1:5 )

- narginchk Error usiz:lg myfunc (line l_l) o _
Expected input to be of size 1x3, but it is of size 1x5.

. inputparser >> myfunc( [2 3 1] )

Error using myfunc (line 4)
Expected input to be increasing valued.

= Property validation for classes

classdef ValidatorFunction

properties
Data(:,1) double {mustBePositive, mustBeFinite} = [1 2 3]
Interp {mustBeMember(Interp,{'linear’,'spline'})} = 'linear'’
end
end

25
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Writing more robust code — Handling errors more elegantly

& Error Dialog - X
- error and warn j_ n g | o Index exceeds matrix dimension.
. . g 4\ Error Dialoc — 4
— Use identifiers - ’ L
o Index exceeds matrix dimension.
. Mexception 4] Error Dialog — X \»
o Index exceeds matrix dimension.
= tIY/ CatCh &\ Error II:?a-::-g - X \»
o Index exceeds matrix dimension.
» errordlgand warndlg —
4\ Error Dialog - X \»
o Index exceeds matrix dimension.
|
4\ Error Dialog — X
o Index exceeds matrix dimension.
oK
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Writing faster code — MATLAB Profiler

4\ MathWorks

Vel

- Total number of function calls =) pofier
J’x File Edit Debug Window Help
LL,P e oM
. . Start Profiling  Run this code:
= Time per function call R*g' 8| 5 oile Summary
ime Generated 31-Aug-2015 15:28:51 using performance time.
Function Mame Calls  Total Time Self Time*
. . testFit 1 6.525 5
= Highlights largest code bottlenecks e TRITTY
klswrite>ExecuteWrite 10 1919 s
iofun\privatelopenExcel\Workbook 10 0.894 s
onCleanup>=onCleanup. delete 10 0583 s
- Statement coverage of code s> 0slsCloanupEacal ) o oms
iofun\privatex|sCleanup 10 0580 s
close 1 0477 s
close>request_close 1 0.440 s
closereq 10 039%0s
subplat 20 0.163 s
Hitla an lnna -

3891 s
0.024 s
0394 s
0720s
0.001 s
0.002 s
0579 s
0.005 s
0026 s
0376 s
0.090 s

AN =

Total Time Plat
(dark band = self time)
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Writing code faster — Programming aids in the Live Editor

H Live Editor - CAMATLAB\timerTest.mlx *

- Automatically closed parentheses, __
it -_ =] [gJFindFiles = =| /o Normal ¥ X
loops, and conditional blocks @ 0 g B sk et T >
New Open Save . Tet . .~ Cod i |f Run
- - - BPnnt uFmd - —_i = = = N All .
. . I' timerTest.mlx * |+ |
- Context-aware coding guides B | =
— Automatically suggest function names 1 timer('ExecutionMode’ | )
variables, or file names (@) | timer( 'ExecutionMode’,value,options)
— List available Name/Value pairs ExecutionMade valus
I;CI 'fixedDelay'
I;‘I 'fixedRate'
I;‘I 'fixedSpacing’
I;‘I ‘singleShot’
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Writing code faster — Quickly and safely refactoring code

= Live Editor shortcuts to refactor blocks of code into functions

Calculate my answer:

B Live Editor - CAMATLAB\TestFoldermyMathFunction.mikx

3 I _ |
a Evaluate Selection in Command Window F2 | MainScript.mb * Ml myMathFunction.mb 5 | + |
Open Selection Ctrl+D
5 - . .
Help on Selection Fi 1 unction [z3, zSum myMathFunctio (x,
6
Copy Output 2 z1 = X+v,
7 + z2 + z3 + z4; Copy All Output 3 22 = x-y;
Cut Ctrl+X 4 =3 = y-X;
= 3
Copy Ctrl+C 5 -4 = X*y‘
&
Paste Ctrl+V
Display answers of interest: 6 zSum = z1 + z2 + 23 + z4;
Comment Ctrl+R 7 end
Uncomment Chrl+T
8 dis p ( z3 ) Convert Between Code and Text Ctrl+E
9 disp(zSum) Change Case Ctel+ Shift+ A
Smart Indent Ctrl+|
Convert to Function
Convert to Local Function
Insert Section Break Ctrl+ Alt+Enter
Run Section Ctrl+Enter
T lame AT ek 29
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Writing code faster — Quickly and safely refactoring code

‘ Project - Vehicle Modelling Project

PROJECT PROJECT SHORTCUTS

= Function refactoring
across files in Projects

TOOLS

!""
AN R e

=

m ¥ PR L T PP e § S S R i v
. N
TIE e AN

Views

o Dependency Analysis

Labels A

Git A

All| Project (645) | Modified (13)

1 Name ~

B components
. env

sim

&

util

veh
f;‘j dutycyc.m
a spdepil.m
E’J spdepi2.m
) spdepi3.m
ﬂ stiffref.m
ﬂj torqueGear.m
’E] trgbrgfricl.m
@ trgepi2.m
’a trqepi3.m

trqepi7.m (Function)

B EHBB

| 9\7 Layout: :Tree V] Q-

Status Git

v s} A
v -

vis i

v

vis .

v .

v @

v Q@

v @

v @

v ]

v [

v €]

v +

v @ v

(51l 1 1abels A

30



4\ MathWorks

Simple code quality and complexity assessment — checkcode

= Analyze all warnings and errors in a code

>>» checkcode standardizeEmployeelInfo

L 13 (C 14-24): The value assigned here to 'maxDatetime' appears to be unused. Consider replacing it by ~.
L 80 (C 1-27): The walue assigned to wvariable 'emailsInUsernameFormatParts' might be unused.

L 116 (C 1-17): The wvalue assigned to variable 'validEmployeeData' might be unused.

I 118 (C 1-28): The value assigned to variable 'emailsInFirstLastFormatParts' might be unused.

« McCabe Cyclomatic Complexity
— Measures complexity based on the number of linearly independent paths through a code

>> checkcode -cyc standardizeEmployeelInfo
L 1 (C 14-36): The McCabe cyclomatic complexity of 'standardizeEmployeeInfo' 1is 13.
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4\ MathWorks
Writing more portable code — Code that runs everywhere

>> fullfile("..","data","2019","April")
= QOperating System-aware code

. Windows: "..\data\2019\April"
— fullfile _

. . . , Mac/Linux: "../data/2019/April"
— ispc, ismac, isunix

Set Up Project (Step 1 of 2)

- More rellable portablllty Wlth Projects Specify folders to add to the project path. These folders are added to the MATLAB search path when you

open the project, and removed when you close the project.

. I3 MachineLearning ~ Add Folder...
— Consistent path management 5 AT Kot prodcr

Set Up Project (Step 2 of 2 X
51 MATLAB_Kafka_Producer. p Project (Step 2 of 2)

51 mps_stream Specify project files to autormnate startup tasks. Startup files automatically run {.m and .p files), load [.mat
— Automated startup/shutdown procedures | = msemmpe: il e

files), and open (Simulink models) when you open the project.

I mps_stream\mps-utils\Kz Startup files:

. . . . I mps_stream\mps-utils\Kz - -

— Built-in file dependency analysis e e ke s pump seupm s
I mps_stream\mps-utils\Kz Javasetup.m ¥
I mps_stream\mps-utils\M
I mps_stream)\StreamingCe Add Remove
- mps_stream\test Shutdown files:
I SimExecutable
I Sirmulation Ll
g &

Add Remave

Envirenment:

[ Refresh Simulink customizations




Agenda

Managing your code
Tracking code changes and co-authoring workflows
Writing better, robust, and portable code

4\ Testing and maintaining your code

Summary

&\ MathWorks’
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Code Maintenance — The hidden cost of development

= How do you ensure code doesn’t break over time?

- How do you keep new features from breaking existing features?

4\ MathWorks

- How do you maintain confidence that your code is working as expected?

Maintainability rating

Time needed

0

7 14 21 28 35 42 49 56

Average resolution time (days)
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Upgrading to the latest MATLAB — Code Compatibility Report

= |dentifies potential
compatibility issues

= Hundreds of checks for

Incompatibilities, errors, and

warnings

Tool to help upgrade code to
latest and greatest MATLAB

@ Web Browser - (3 Errors) Code Compatibility Report
(3 Errors) Code Compatibility Report +

Code Compatibility Report

Analysis Date: 05-Sep-2017 14:32:08

MATLAB Version: R2017b

Incompatibility and Syntax Erass

Row =« Filename Line
1 classifyBloodPressure.m

2 classifyBloodPressure.m

3 classifyBloodPressure.m 24

Warnings and Other Recomn :ndatiol s

Row & Filename Line

1 classifyBloodPressure.m

- o X
BODEO) ~

Top 3 Errors 1 Warning 304 Checks 2 Files

Link to documentation
for updates

Description Details
TREEFIT has been removed. Use fitctree or fitrtree instead. Details
TREEDISP has been removed. Use ClassificationTree or RegressionTree Details

VIEW methods instead.

TREEVAL has been removed. Use ClassificationTree or RegressionTree Details
PREDICT methods instead.

Description Details

RAND or RANDN with the 'seed', 'state’, or 'twister' inputs is not Details
recommended. Use RNG instead.

Go directly to the
line of code

4\ MathWorks
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Test early, test often, test automatically

Do | need
testing?

Do | care if it
actually works?

= Reduce risk of code breaking

= Catch problems early

= Improve code quality

= Document expected behaviour

YESTERDAY IT
WORKED

You need
testing!

No

You might not
need testing

Credit: http://geek-and-poke.com/
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Testing Frameworks
Test your code early and often

results =

1x17 TestResult array with properties:

Name

- MATLAB Unit Testing Framework Passed

Failed
Incomplete

Duration

« Performance Testing Framework Details

= App Testing Framework

Totals:
17 Passed, 0 Failed, 0 Incomplete.
1.0937 seconds testing time.

Overview

UnitTest\Class)

MATLAB® Test Report semetes ™

Details

Timestamp: 04-Jan-2017 13:28:06
Host: AH-SDE
Platform: win64
MATLAB Version: 9.1.0.441655 (R2016b)

® scaiarBiipsize
The test passed
Number of Tests: 17 Duration: 0.0862 secands
Testing Time: 0.4516 seconds ]
Suartorsiipsice
. The test passed.
(’vem“ Resu't- PASSED Duration: 0.0027 seconds

[ 17 passed

4\ MathWorks
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Testing Frameworks — Flexible development

test_Predictions.mbx |+ |

- Script-based test Test Pump Fault Model

This includes unit tests for the predictions

= Function-based test
= Class-based test
= Test integration with

Test: Model type

Load the models and ensure they are the right types.

. 1 load MLModels trainedModel
PI’OjeC'[S 2 mdl = trainedModel.ClassificationEnsemble;
3 assert(isa(mdl, 'classreg.learning.classif.CompactClassificationEnsemble'),...
4 'Model is not a CompactClassificationEnsemble.')
4\ Select Label/Labels to Add
& (] Classification Test: Prediction
H : ?::::'-ience Ensure a prediction is returned from the model using predictFcn.
~[*] @ Derived
] @ Design 5 load MLModels trainedModel
~[*] @ None 6 load MLData data
[*] @& Other 7 FaultType = trainedModel.predictFcn(data);
[ a ﬁgﬂ% 8 assert(length(FaultType) == height(data))
9 assert(iscategorical(FaultType))
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Testing Frameworks — Easily customize and run existing tests

HOME PLOTS APPS

{II:, - @ Lc Find Files &= C
| 1=/ Compare ¥ [ GoTo ¥
=i Print ¥ \_{ Find ¥

FILE NAVIGATE EDIT

New Open Save
v v v

= Added buttons to make testing more
readily accessible

= Testing your code should be as easy as
hitting the “Run” button!

Insert 51 fx

Comment 9 ‘g2 i

Indent =

-E —=h—

B RS

Run Current
Test

4 E7. Run Tests %R
i TEST OPTIONS

Clear Command Window
Clear command window before running tests

Strict
Apply strict checks when running tests

Parallel
Run tests in parallel

Output Detail Level >
ERROR HANDLING

Pause on Errors
Pauses execution when an error occurs

Pause on Warnings
Pauses execution when a warning occurs

Pause on NaN or Inf
Pauses execution when a NaN or Inf value is returned

sb /troubleshoot

Default

1: Terse
»" 2:Concise

3: Detailed

4: Verbose

4\ MathWorks
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Testing Frameworks — App Testing Framework

4\ MathWorks

= Verify app behavior with tests that programmatically perform gestures on a Ul component

testCase.press (myApp.checkbox)

testCase.choose (myApp.discreteKnob, '"Medium'")

testCase.drag (myApp.continuousKnob, 10, 90)

testCase. type (myApp.editfield, myTextVar)

@) Check Box

Low Medium

ol High

a0 0 &p
30 70
20 80

10 a0
0 100

40
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Automated Testing — Continuous Integration (CI)

= A system to automate the building, testing, integration, and deployment of
code as it is being developed and maintained

= Popular Cl systems: Jenkins, Travis, CircleCl , Bamboo, and others...

. DEVELOP
= Benefits:

— Detect integration bugs early ’@\
— Allow you to stop bugs from being accepted

— Track and report testing history ‘
— Flexible testing schedules and triggers @ @

DEPLOY \’ TEST

41



Automated Testing — Continuous Integration workflow

Commit * Build

makes or requests Generate C Code
a change to a file
(e.g. Push)

A developer A [ Compile MEX ]

(. _
Triggers:
« Manual (click start)
» Periodic (e.g. nightly)
« Source control (e.g. merge request)

\

“ Travis Cl ': .;; o ‘ 2, Bamboo
Jenkins Cer|eC| Az re
/\ i

Run tests

o

Report results
Report coverage
Send files to repository

Send to package manager

Notify owner of quality

prior to merge

J

‘ MathWorks:

42



4\ MathWorks

Automated Testing — Jenkins plugin

= Easily connect and configure
MATLAB with Jenkins

. l__‘;ﬂ L
- Schedule automatic code ol Plugins Index
execution and testing: - g \ . e
Discover the 1000+ community contributed Jenkins plugins to support

- based on tlme Of day - L building, deploying and automating any project.

— whenever new code changes eronse < [ -

are committed

Browse categories New Plugins Recently updated Trending

Platforms Mercurial Query Ul

User interface WectorCAST Execution Lockable Resources

Administration ofmpliance Report Klocwork Community iQuery

Source code management Zoom OwverOps Query Analysis Model API

Build management CodeBuilder: AWS CodeBuild LoadMinja Warnings Mext Generation
Cloud Agents QRebel JDK Tool
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Automated Testing — Jenkins plugin — Testing reports

= View testing results

= View code coverage

= View testing reports

Test Result

1 failures (+1)

3 tests (+0)
File Coverage summary
Name Classes Lines Conditionals
All Failg  gimyiatesystem.m 100% 17 90% 9/10 100% 0/0
Test Name . .
, coverage| Project Mass-Spring-Damper
= designT{
= Sta| [#add description
e TAP Tests
Source !i Coverage Report
5
s 1 < o
* Workspac: 3
1 fun Hrarepace F
&
2 10000000, %
3| 2|spy ~z#" Recent Changes =
\ P
N ow om o8 oo @ ®m 2 Now o o®ono@
5| 2)if . ¢ ¢ ¢ 8 ¢ % § 08 8 8B § B § 8
e Permalinks Code Coverage
i Packages 100% Files 100% Classes 100% Lines 93% Conditionals
7 « Last build (#89), 1 mo 24 days ago 100%
8 end « Last stable build (#88), 1 mo 29 days ago 100
§ « Last successful build (#88), 1 mo 29 days ago
« Last failed build (#89), 1 mo 24 days ago 80
10 % D « Last unstable build (#52), 2 mo 7 days ago .
D3l 11 2/c o « Last unsuccessful build (#89). 1 mo 24 days ®
== 12 2k o ago B Jroresssssrrssssnnssrassssssnssnssasesssnsssnsssssisssanssssnsssssassssasssnsssssns fonsssnssonsenassnnsoneen
33 » Last completed build (#89), 1 mo 24 days ago
14 % d o
15| 2|20 § 8 § ¥ % 8 ¢ ¢ ¢ ®@ ®@ € ¥ o&eotow
16 2/m < — Classes — Conditionals — Files LJnes—Packagesl
17 Test Result Trend
18 2 ode
19 2|(¢t,
20
21 |s 1 g
o
22| 2|x o =
(just show failures) enlarge

4\ MathWorks
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Agenda

Managing your code
Tracking code changes and co-authoring workflows
Writing better, robust, and portable code

Testing and maintaining your code

4\ Summary

&\ MathWorks’
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4\ MathWorks

Summary

DEVELOP

4%\
« Good software development practices save you: r ‘
— time — money @ “Q

_ DEPLOY
— effort — frustration

- MATLAB makes good software development practices easy and automated

— Projects — Interactive programming aids
— Source control — Code Compatibility Report

— MATLAB Profiler — MATLAB Testing Frameworks
— MATLAB Code Analyzer — And more!

- We’re adding more software development tools and features every release!
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Training (Self — paced or instructor led) / Consulting

MATLAB Programming Techniques

This two-day course provides hands-on experience using
the features in the MATLAB® language to write efficient,
robust, and well-organized code. These concepts form the
foundation for writing full applications, developing
algorithms, and extending built-in MATLAB capabilities.
Details of performance optimization, as well as tools for
writing, debugging, and profiling code are covered. Topics
include:

+ Utilizing development tools

+ Verifying application behavior
* Creating robust applications
+ Structuring code

+ Structuring data

+ Managing data efficiently

* Creating a toolbox

See detailed course outline

N [ S

Sl @& Self-Paced

180 days of full access from the day of purchase

English

4

functicn y = myfun(a,b,c)

v = a*(b-aintel} | 3 input arguments

4

>> £ = 0(b) nytun{d2,b,pr/d);

L 4

f M 1 input argument

\ 4

>> fzero(£,0.5)

= L= o8 5,’
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https://www.mathworks.com/training-schedule/training_classes/show?country_facet=AU&page=1&url=matlab-programming-techniques

