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(X Perhaps the greatest strength of an object-oriented
approach to development is that it offers a mechanism

that captures a model of the real world.

~

4

(¢ NATIONAL
’ INSTRUMENTS'

Grady Booch

4



Your takeaways

A Starting with Object Oriented Development is not as hard as it may seem at
first glance

A LabVIEW classes are easy!
A Confidence to take that first step

A You know tools that help you visualize the big picture and give you a huge
productivity boost with OOD / OOP in LabVIEW and NXG

AYou' | | know j ust(nottoopdamperout) ML t o be
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Disclaimer

Al am not a UML or OO guru

Aluse UMLIn a pragmaticway ( whi ch is fAjust about correcto)

A Yes, | hope you will start using the tools | will show you later on J

MODELING
LANGUAGE -.

®
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But walt...
Al't’s such a | ot o f extra wor k, al | t h e

ACreating classes and i1it’s components |

Al don’ t Bnte eydvwo id ¢ &l K OWoitrye! §

A All these frameworks | hear of all the time, the terminology, principles, i
design patterns.. Where do | St ar
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The Why

A Maintainability (be nice to future you!)

A Extensibility (Ideally only add code to add functionality)

A Testability (modular code is easier to (automatically) test)
A Reliability (Result of all of the above!)

A You can use UML to communicate your ideas!
A Just need to stick to some basic rules
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Basic Object Oriented Design Concepts

Three Pillars:

A Encapsulation

An object:
A Encapsulates data and the methods that act upon that data
A Group of VIs with a common responsibility

A Inheritance
A Dynamic Dispatching (Polymorphism)

Think in terms of objects and actions, instead of VIs and sub-VIs
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Class diagram — A Measurement System

Noun
PowerSupply
Attributes VisaResource
SetVoltage
; SetOutput
Public methods SetOVP
ReadOutputCurrent

Verbs /
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Class diagram — A Measurement System

MeasurementSystem

Aggregation

Noun
PowerSupply

Attributes VisaResource
SetVoltage

; SetOutput
Public methods SetOVP

ReadOutputCurrent

Verbs /
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Class diagram — A Measurement System

Aggregation

Noun

Attributes

Public methods

<<\/|>>

M;ij/

MeasurementSystem

MeasConfiguration
MeasData
PowerSupply
DMM

Start
Stop

Y

PowerSupply

VisaResource

SetVoltage
SetOutput

SetOVP
ReadOutputCurrent

Verbs /
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Class diagram — A Measurement System

Aggregation

Noun

Attributes

Public methods

<<\/|>>

M;ij/

MeasurementSystem

MeasConfiguration
MeasData
PowerSupply
DMM

Start
Stop

PowerSupply

VisaResource

SetVoltage
SetOutput

SetOVP
ReadOutputCurrent

Verbs /
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Base class

; %/

+Configure
+MeasVDC
+MeasVAC




Class diagram — A Measurement System

<<VI>> . . .
Main Composite Aggregation or Composition
MeasurementSystem
MeasConfiguration <<GU |>>
MeasData
PowerSupply Debug
Aggregation gMM Base class
tart
\ Stop / Association
T~ PowerSupply DMM
Attributes VisaResource i i .
SetVoltage +Configure nheritance relation Child classes
Publi hod SetOutput *MeasvDC
ublic methods SetOVP +MEBSXAC
ReadOutputCurrent
Verbs/ KeysightDMM NI_DMM SimulatedDMM
VisaResource VisaResource
+Configure +Configure TMeasvDC
‘7 NATIONAL +MeasVDC +MeasVDC +M::zVAC
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Class diagram — A Measurement System

Main is the toplevel VI for our MeasurementSystem.
It is resposible for creating al necessary HW objects and
passing them to the measurement system.

MeasurementSystem Contains

<<\/|>>
Main

!

MeasurementSystem

MeasConfiguration
MeasData
PowerSupply
DMM

Start
Stop

PowerSupply
Aggregation
Noun |
PowerSupply
Attributes VisaResource
SetVoltage
Public methods 4 |saov "
ReadOutputCurrent

™

Verbs
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Composite Aggregation or Composition
Main Owns MeasurementSystem

Base class

I

<<GUl>>
Debug Debug Uses
SimulatedDMM
Association

Ve

DMM NI _DMM Is a DMM
Inheritance relation .

+Configure [ ) Child classes

+MeasVDC

+MeasVAC

P

KeysightDMM NI DMM SimulatedDMM
VisaResource VisaResource
+Configure +Configure +MeasVDC
+MeasVDC +MeasVDC +MeasVAC
+MeasVAC +MeasVAC
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OpenGDS Demo

or
for the NI supported version.
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https://opengds.github.io/
http://sine.ni.com/nips/cds/view/p/lang/nl/nid/209038

UML Class Editor Add-on for LabVIEW NXG

Demo
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‘Stay in the loop!

For state-of-the-art fully
integrated UML Class Editing
and code synchronization for

LabVIEW ™ NXG!

Ofyz20

uml-addon.com
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Did you know..?

| VITEV— >
You can follow us on social echnologies \
\
A twitter.com/VI Technologies
Call Setup
K ; I i in curr ir LE
A linkedin.com/company/vi- i .
technologies/
Open VI Reference ]
) : : %.0ther_VI.vi @
A facebook.com/vitechnoloqgies/ Path constant. relative path. ™Y 0
When using classes: opening a
f t thod that i ThisClass. -OtherMethod
:seirwir;eofc::ezzme cIasas Is:——* Ardess: )

3 simple ways to open a reference to a VI next to current VI on disk.
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https://twitter.com/VI_Technologies
https://www.linkedin.com/company/vi-technologies/
https://www.facebook.com/vitechnologies/
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Title
Processing at the Edge: Why a Platform-
Based Approach Is Ideal for the lloT

Time
Tuesday, 1:00 PM - 2:00 PM

Speaker(s)
Nick Butler

Nick Butler

*1. Please rate the session content on the following B efo re yo u g O ]

Overall Quality

selctone- d take the survey.

Technical Level

- select one - 7|

Relevance to your job

- select one - 7|

Relevance to published title and abstract

- select one - M
Nick Butler
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Stay Connected During and After NIWeek

Q0 ni.com/niweekcommunity
Bl facebook.com/Nationallnstruments
] twitter.com/niglobal

@ \outube.com/nationalinstruments

Please provide feedback on this session via the NIVWeek Mobile App



