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1. More complex software

2. Mission-critical applications

3. Team size is growing

4. Increased scrutiny

5. Decreased time

1. Deliver a working product

2. Prove it works right

3. Mitigate risk of failure

4. Avoid last-minute changes

Goals

Why?

Ensuring Software Quality and Reliability
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The Software Engineering Process

• Process is independent of programming language 

• Demonstrate a particular process for certification

• Automate this process for LabVIEW with toolkits and add-ons

• SCM is applied throughout process

Software Configuration Management
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Goals of Dynamic Code Analysis:

• What is consuming system memory?

• Am I capturing all the errors in my application?

• What was the last event to occur before…?

• What was the call-chain that led us to…?

• What thread is it executing in?

• Am I actually entering a specific event-case?

• What happened inside a structure?

• What order to these events occur in?

• Is a daemon process running in the background?

• Does the code behave different in an executable?



Desktop Execution Trace Toolkit
Trace During Run-Time:

• Event Structures

• Memory Allocation

• Queues / Notifiers

• Reference Leaks

• Thread ID

• Unhandled Errors

• Dynamic / Static SubVIs

• Custom User Strings



Desktop Execution Trace Toolkit
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DEMO

Dynamic Code Analysis of LabVIEW VIs



Trace Production Systems Remotely

Run-Time Execution Information

Deployed Real-Time Applications

Network

VIs and Debuggable Executables

• Network

Run-Time Execution Information

LabVIEW Desktop Execution Trace Toolkit

LabVIEW Real-Time Execution Trace Toolkit

Network
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LabVIEW Unit Test Framework

VI Under Test

Input Values Output

Expected Output
Unit Test 

Framework
Automated

Report Generation

Test vector = Input value(s) + Expected output(s)



Windows Desktop

LabVIEW Unit Test Framework

VI Under Test

Input Values Output

Expected Output
Unit Test 

Framework
Automated

Report Generation

Test vector = Input value(s) + Expected output(s)



Real-Time

LabVIEW Unit Test Framework

VI Under Test

Input Values Output

Expected Output
Unit Test 

Framework
Automated

Report Generation

Test vector = Input value(s) + Expected output(s)



DEMO

Creating Test Vectors with the LabVIEW Unit Test Framework



LabVIEW Unit Test Framework

VI Under Test

Expected Output
Unit Test 

Framework
Automated

Report Generation

Setup VI
Teardown

Actual Output



Code Coverage Example

2 Edges and 1 Path.  6 Possible Routes.  50% Code Coverage



Code Coverage Example

2nd Test Vector (aggregates covered code from 1st pass)

4 Edges and 1 Path.  6 Possible Routes. ( 4 + 1 ) / 6 = 83.33% Code Coverage

1ST Test Vector:

2 Edges and 1 Path.  6 Possible Routes.  ( 2 + 1 ) / 6 = 50% Code Coverage



Code Coverage Example

2nd Test Vector (aggregates covered code from 1st pass)

4 Edges and 1 Path.  6 Possible Routes. ( 4 + 1 ) / 6 = 83.33% Code Coverage

1ST Test Vector:

2 Edges and 1 Path.  6 Possible Routes.  ( 2 + 1 ) / 6 = 50% Code Coverage

Uncovered Case



Programmatic Unit Testing

• Programmatically invoke 

testing and report 

generation
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Unit Tests

Implementation

Software 

Requirements

Test Results

Integration with Requirements Gateway



Requirements Traceability Solution from NI
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ni.com/largeapps

Software Engineering Best-Practices



LabVIEW Learning Paths

LabVIEW Basics I and II

LabVIEW

Instrument 

Control

CompactRIO

Fundamentals 

and LabVIEW

FPGA

RF 

Fundamentals  

and RF 

Application 

Development

LabVIEW

Machine 

Vision and 

Image

Processing

LabVIEW

DAQ and 

Signal 

Conditioning

LabVIEW

Real-Time 

Application 

Development

LabVIEW Intermediate I and II

LabVIEW Advanced I: Large 

Application Development

LabVIEW Object-Oriented 

Programming System Design

Foundation

Specialty

Intermediate

Advanced


