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LVOOP – LabVIEW Object-Oriented Programming

A novel programming paradigm

Integrates dataflow with object-oriented programming

First introduced in LabVIEW 8.20

Enhanced in LabVIEW 8.5
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Objects & Classes

Objects are individual items with particular properties such as
color and size.

Classes are collective items that describe the properties of
particular kind of objects together

The red rectangle

The blue
rectangle

Rectangle Circle Triangle
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Real-World Shapes

There are relations
between the shapes

Objects of certain
shape have
properties such as
size and color

To draw a shape,
some drawing
instructions are
needed

Shapes

Polygon

Ellipse

Line

Rectangle

Circle

Triangle
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Shapes in LVOOP

There are relations
between the shape
classes

Objects of shape
classes have
properties such as
size and color

To draw an object,
some code is
required

Shapes

Polygon

Ellipse

Line

Rectangle

Circle

Triangle
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LVOOP Development with LabVIEW Project Explorer

Class
Class private data definition

Method VIs
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What are LVOOP classes?

Application building blocks
Specify data type
Specify functionality
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Abstraction in classical LabVIEW

Data abstraction with
Type Defenitions

Functionality abstraction with
subVIs
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Abstraction in LVOOP
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What are LVOOP Objects?

Class constant
Specifies the wire type & initial state

Object
State that flows along the wire

Class specifies the type of the wire
Object is the state that flows along the wire
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Dataflow Object-Oriented Programming

New object copies created

Branching a wire creates a new object copy
Each wire branch contains a separate object
Differs from other programming languages like C# & Java
LabVIEW doesn’t have the concept of by-reference objects

Basics Composition Inheritance Dyn Dispatch Recursion



(c) 2008 Tomi Maila. All rights reserved. 15expressionflow.com

Class Private Data Specify the Wire Content

Class iconCluster of class private data
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Class Method VIs Modify the Object State
Class controls
Specify the wire type

Unbundle/Bundle class private data
Available inside class methods VIs only
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Composition

Classes can be constructed by
composing them of other classes

Composition specified by placing
compound class constant on the
private data cluster of a class

Compound class accessed trough
class methods

Class A

Compound
Class

Class A
Private Data
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Graphics Object is Composed of Color
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Polygon is Composed of an Array of Lines
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Task Delegation to Composite Objects
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Polygon.lvclass:Draw.vi
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Conceptual Hierarchies of Real-World Objects

Shapes

Polygon Ellipse Line

Rectangle CircleTriangle
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Inheritance & Class Hierarchies in LVOOP

Graphics Objects

Polygon Ellipse Line

Rectangle CircleTriangle
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Inheritance Vocabulary

Graphics Objects

Polygon Ellipse

Circle

… Ancestor classes

Parent class

Child class

… Descendant classes

Sibling class
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Why To Use Inheritance?

Modularity
Inheritance allows us to divide our code into logical modules

Code reuse
Code common to multiple descendant classes can be shared
between the descendant classes trough inheritance relations
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Data Inheritance
An object contains all the data of all
it’s parent classes

Graphics Object data

Ellipse data

Circle data

Graphics Objects

Ellipse

Circle
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Method Inheritance

All parent methods are available for a class
Graphics Objects

Ellipse

Circle
Ellipse’s
method VI

Graphics Object’s
method VI

Circle’s own
method VI

Circle class
constant

Circle class
wire
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Data Privacy
A class method VI can access only the
data of it’s own
To access parent & ancestor data,
ancestor method needs to be called

Graphics Objects

Ellipse

Circle Get Ellipse’s
Own data

Get parent class data
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Class Terminals
Class terminals accept classes of all child
typesGraphics Objects

Ellipse

Circle Graphics Obj

Ellipse

Graphics Object.lvclass in

Error in (no error)
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Runtime Type
The wire type and the type of object
flowing along the wire can differGraphics Objects

Ellipse

Circle

Graphics Obj

Ellipse Graphics Obj

Ellipse
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Choosing Between Composition and Inheritance

Composition when object naturally is constructed from parts
Polygon is constructed of multiple lines forming the sides

Inheritance only when objects really is of parent type as well
Rectangle is a polygon, hence rectangle can inherit from polygon
Polygon is not a line, hence polygon cannot inherit from line
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Dynamic Dispatch Method VIs

Ability to change parent class method VI functionality

Child class can override parent’s dynamic dispatch method VI

LabVIEW decides at runtime which dynamic dispatch method
VI is actually called

The called method is from the class specified by the object
runtime type
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Draw Draw Draw

Draw

Overriding Functionality with Dynamic Method VIs

Graphics
Objects

Polygon Ellipse Line
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Dynamic Dispatching at Runtime

Ellipse

Rectangle

Draw

Graphics
Objects

Called Method VIs
Ellipse.lvclass:Draw.vi

Polygon.lvclass:Draw.vi

N

0
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Dynamic Dispatch Demonstration
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5 tools

2 color models

color indicator

undo button

drawing area
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Recursive Composition

Class private data can have
elements of its parent type

Parent type elements can
have a value of the class itself

Parent Class

Child Class

Parent Class

Inheritance
relation

Child Class
Private Data

ParentChildChild

ChildChild
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Linked List with Recursive Composition

Previous

ChildList

ChildList

List
Previous

Data

List
Previous

Data

List
Previous

Data …

Data

Previous list

3

New list
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Implementing Picture Class as a Linked List
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Recursive Calls

Recursive method VI calls introduced
in LabVIEW 8.5

A dynamic dispatch method VI can call
itself directly or indirectly trough a call
chain

Requires VI execution priority settings
Reentrant execution
Share clones between instances
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Drawing a Picture Recursively

Recursive call to this VI itself

Picture.lvclass:Draw.vi
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Discussion Forum in Finnish Language

New discussion forum LabVIEW Finland opened
http://expressionflow.com/forums/

You’re invited to participate any LabVIEW related discussion
there in Finnish language

http://expressionflow.com/forums/
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Questions?

Tomi Maila
Editor in Chief
tomi@expressionflow.com
http://expressionflow.com

The slides and the example application available online
http://expressionflow.com/2008/05/07/nidays/

For presentation related discussions
http://expressionflow.com/forums/
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http://expressionflow.com
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