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Overview

Ἲ� Course Objective
This course provides a practical and in-depth exploration of LabVIEW’s Event-driven programming model.
You’ll learn how to build responsive, maintainable applications using Event Structures, User Events, and
best practices for scalable architectures.

὆� Target Audience
• Intermediate LabVIEW developers

• Engineers designing interactive UIs

• Developers transitioning from polling to event-driven architectures

὜�️ Course Outline

Introduction to Events

Understand the motivation behind LabVIEW’s event-driven programming. Compare polling-based and
event-based interaction strategies.

Event Sources

List all kind of sources for events an Event Structure

Event Types

Understand the differnece between filtered and non-filtered events.

Memory Management

Understand how LabVIEW handle the memory when it comes to deal with events.

✅ Learning Outcomes
After completing this course, you will be able to:

• Use Event Structures to build responsive UIs

• Register and generate custom User Events

• Troubleshoot and avoid common design pitfalls

• Architect scalable LabVIEW applications using Events
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Set-up Instructions
You need LabVIEW 2020 or later to open the examples provided in this course.


If you don’t have access to a LabVIEW™ version, see Set-up LabVIEW™ Virtual Machine
Instructions to get a free LabVIEW™ environment running.

Download the course material
• Course material zip

The course material consists in a collection of examples code that helps you understand better how events
work in LabVIEW™.

Understanding events - Copyright © CTI
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Figure 1. The example project
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Video
The fisrt release of these examples was made during the 2022 GLA Summit. Video of the related
presentation presenting the examples is available on YouTube.

 https://www.youtube.com/watch?v=ddXp1Itpq0M (YouTube video)

Understanding events - Copyright © CTI
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Introduction to Events
Events were introduced in LabVIEW™ 6.i. Before events, user interaction handling was largely dependent
on polling controls inside a while loop, leading to inefficient and CPU-intensive designs. Event-driven
programming enables your VI to react only when something important happens, such as a button click or
value change, resulting in cleaner, more responsive UIs.

Events are handled with the Event Structure.

Understanding events - Copyright © CTI
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Figure 2. The Event Structure in the function palette
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Event Sources

User Interface
The first source of events you come across when starting with LabVIEW™ are the events generated by
the UI when a user of your application use the mouse or the keybard.

The Event Structure is the way to detect the event and execute the appropriate caode.


Before the introduction of the Event Structure (a long time ago), LabVIEW developpers
had to periodically poll the controls to detect interactions with the User Interface ὡ�.

Example code: 01a - Event Sources - User Interface.vi

Figure 3. Front Panel
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Figure 4. Diagram

User Events a.k.a Custom Events

User Events, the worst named feature in LabVIEW™

— John Medland. MLUG October 2020

Behind this name, you’ll find the way to create and generate events programmatically.


This source of events is the corner stones of many event driven architectures. The
DQMH framework is probably one of the most popular framework based on the
LabVIEW™ user event feature.

Example code: 01b - Event Sources - Custom Events.vi

Understanding events - Copyright © CTI
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Figure 5. Front Panel
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Figure 6. Diagram

Event Callback
This source of event doesn’t involve the use of an Event Structure. Once registred to an event the Callback
VI is executed each time the event occurs.

 This kind of event breaks the usal data flow we are used to

Example code: 01c - Event Sources - Event Callback.vi

Understanding events - Copyright © CTI
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Figure 7. Front Panel

Figure 8. Diagram

Understanding events - Copyright © CTI

Event Callback | 11



Figure 9. Callback VI diagram

Daqmx
This source of event is problably the less known. With it, you can handle acquistion event in the Event
Structure. It makes straigtforward the use of the other sources of events in the loop that handle the
acquistion.

 This example requieres the NI Daqmx driver to be executed.

Example code: 01d - Event Sources - Daqmx Event.vi
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Figure 10. Front Panel

Figure 11. Diagram
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Event Types
Static events used to handle the User Interface events can be of two types:

Notify events
Those events trigger their case in the Event Structure once the event has happened. You can’t modify it.

 They have a green arrow in the Edit Events configuration dialog.

Filter events
Those events trigger their case in the Event Structure before the event is actually processed in the User
Interface. This allows you to modify or even discard the event programatically.


They have a red arrow in the Edit Events configuration dialog and their names end with
a ?.

In the following example, you can see different ways to interact with an event before actually processing it.

Example code: 02 - Event Types - Filtered.vi

Figure 12. Front Panel
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Figure 13. Diagram


One of the most usually used filter events is the Panel Close? event. By discarding you
can handle the stop of the program without using a [ Stop ] button in your User
Interface.

Understanding events - Copyright © CTI
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Memory management
Memory management is one of the most misunderstood concepts and a source of concerns for LabVIEW™
developers.

This section gathers examples to understand when memory is allocated and deallocated.

Basic behavior
In this example, we placed breakpoints at strategic points to see how the memory allocation changes as
the code runs.

Example code: 03a - Memory Management.vi

Figure 14. Front Panel

Figure 15. Diagram

The video below shows you the code in execution with the evolution of the memory.

 event-memory-allocation.mp4 (video)

Here are the key points to remember:

1. User Events generated before the User Event is registered are not kept in memory ὄ� no memory leak.

2. User Events generated after the registration are kept in memory ὄ� you should be very careful binding

Understanding events - Copyright © CTI
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your Registred Events ref to an Event Structure

3. When event are consumed by the Event Structure the memory is deallocated ὄ� to prevent memory
issues in your code, you must ensure that Event Structure is capable of consuming all generated events
it is handling.

4. Events not consumed by the Event Structure are deallocated when calling the Unregister For Events
function ὄ� always call this function when you exit an Event Structure.

Understanding events - Copyright © CTI

Basic behavior | 17


	Understanding events
	Table of Contents
	Overview
	🎯 Course Objective
	👥 Target Audience
	🗂️ Course Outline
	✅ Learning Outcomes

	Set-up Instructions
	Download the course material
	Video

	Introduction to Events
	Event Sources
	User Interface
	User Events a.k.a Custom Events
	Event Callback
	Daqmx

	Event Types
	Notify events
	Filter events

	Memory management
	Basic behavior


