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Challenges w hen developing 

LabVIEW applicat ions?



Agenda

• How  to start programming your LabVIEW 

Applicat ion?

• Common pit falls 

• Project Organization, File Naming and Control

• Structuring your applicat ion

• Error Handling

• Race condit ions

• What is Next?



Common Pit falls



LabVIEW Style Guidelines 

• Each developer has his ow n style and that can be a problem 

w hen mult iple developers w ork on a project

• Inconsistent style makes softw are dif f icult  to maintain and 

reuse.

• Select a set of guidelines that w orks for you and your 

development team and make sure everyone follow s those 

guidelines.

• LabVIEW Style Checklist: 
http://zone.ni.com/reference/en-XX/help/371361G-01/lvdevconcepts/checklist/



Project Organization, File Naming and 

Control

• Create the Folder Hierarchy (before you start 

coding)

• Use the LabVIEW Project

• Use proper source f ilenames:

– Create unique f ilenames (never default  names)

– Do not abbreviate f ilenames

– Identify the top-level VIs

• Use Source Control (for example: Perforce, 

Tortoise SVN, MS Visual SourceSafe)



LabVIEW Projects

• Why should I use 

the Project Explorer?

• Which of these is 

the start VI?



Demo

Project Explorer (5)



LabVIEW Projects

• Tip: Try to use the same f ile structure in your 

LabVIEW Project and on your hard disk



Why is Structure Important?

• Think about structure before you start!

+ Easier to understand, upgrade and maintain

+ Easier project management

+ Find problems earlier

+ Self documenting

• LabVIEW has built  in Templates

+ No need to reinvent the w heel

+ Get started faster



How  to start your main applicat ion

• Start on paper

• Requirements

• Program f low  & data f low

– State transit ion diagram

– Flow  chart



Flow chart

Visual design 

of an algorithm



State Transit ion Diagram



Design Patterns

• State Machine

• Producer/Consumer (Data)

• Producer/Consumer (Events)

• +  many more



State Machine Design Pattern

• You are facing these challenges:

– Set of task to perform in sequence

– Sequence is not f ixed

– Example: Acquiring data and performing act ions 

based on signal level



State Machine Design Pattern



State Machine Design Pattern

• Tip: Type Def the enum used to control the 

cases in the State Machine.   



Demo

State machine w ith Cluster (2)



Queues

• Works just like a queue at 

the supermarket

– First in, First out

– Buffers data, allow s dif ferent 

rates of Enqueue and 

Dequeue

– Can be used to transfer data 

betw een loops in same VI or 

betw een VIs



Queues

• Normal Use and Behind the Scenes



Queues

• Tip: Use cluster w ith Enum and Variant to get 

mult ifunction queue

 Enum is command that explains datatype/act ion

 Variant contains data of any type



Queues

• Tip: For t ime crit ical applicat ions pre-allocate 

queue size for best performance



Queues

• Tip: You can create a single VI to handle all 

Queue operations w ithout using reference 

w ires in the main program.



Producer/Consumer (Data)

• You are facing these challenges:

– Need to do intensive processing

– Amount of code too much for one loop, takes too 

long to execute

– Different parts in the program need to execute at 

dif ferent speeds

– Can’ t afford to lose data

– Example: Time crit ical data acqusit ion w ith 

intensive analysis



Producer/Consumer (Data)

• Enhanced data sharing betw een mult iple loops 

running at dif ferent rates

• Tw o categories of processes; those that 

produce data and those that consume data

• Use w hen you need to acquire mult iple sets 

of data that must be processed in order



Producer/Consumer (Data) Design 

Pattern
• Benefits

– Acquire mult iple 

sets of data that 

must be processed 

in order

– Queues data, no 

data loss

• Considerations

– Timing the 

producer

– Sending data from 

the consumer to 

the producer



Demo (template)

Producer/Consumer (Data)



Demo (Weather Stat ion UI)



Producer/Consumer (Events)

• You are facing these challenges:

– User controls applicat ion via GUI, no set sequence

– Heavy data processing required

– GUI needs to respond direct ly at all t imes

– Example:  Any heavy processing, user interact ive 

applicat ion



Producer/Consumer (Events)

Benefits

– Eff iciently responds 

asynchronously to 

the user interface

– Queues can 

transfer any data 

type



Events



Events - Configurat ion

• Use a dialog box to configure events by right-clicking 

the Event structure border and select ing Add Event or

Edit Events Handled by This Case f rom the shortcut 

menu



Shift  Registers

• When using loops, you often need to remember 

data from previous iterat ions

• Shif t  registers transfer values from one loop 

iterat ion to the next



Block Diagram 1st run 2nd run

Initialized

Shift

Register
Output = 5 Output = 5

Not 

Initialized

Shift

Register

Output = 4 Output = 8

Shift  Registers - Init ializing
VI finishes Run againRun once



Stacked Shif t  Registers

• Stacked shif t  registers remember values from 

mult iple previous iterat ions

• Right-click the left  shif t  register and select Add 

Element



Functional Global Variable (FGV)

• Fast

• More memory eff icient and reliable than Local 

or Global Variables

• Expanded Functionality possible



Demo - Functional Global Variable 

Timer



Demo

Producer/Consumer/User Interface (6)



Choosing the best Design Pattern



Error Handling

• LabVIEW applicat ions execute as programmed 

and therefor are not immune to bugs.

• Error handling is essential part of any 

applicat ion.

• Debugging LabVIEW applicat ion w ithout 

proper  error handling is same as 

programming blindfolded.

• So how  to handle errors?



Error Handling

• Use the ” No Error / Error”  case w ith most of 

your subVIs! 



Error Handling

• Use General Error Handler VI instead of 

Simple Error Handler VI

– Simple Error Handler VI is just caling General Error 

Handler VI and hiding some of it ’s inputs.



Error Handling

• Log all Errors

– Users may not report every error to developers

– Even the minor errors may indicate bugs in the 

code. For example ini-f ile may be in the w rong 

place and user has to alw ays seek the right path.

– Errors may happen w ithin specif ic t ime so there 

might be a memory leakage or some other problem 

that log f ile could help to discover.



Error Handling

• Can I create custom Error Codes? Yes you 

can! And you should!

• Error Codes in the range of -8999 to -8000 

and 5000 to 9999 are reserved to user-

defined errors

• Maintain user-defined error codes w ithin an 

XML f ile

• Use Error Code File Editor:

– Tools ->  Advanced ->  Edit Error Codes



Error Handling

• Use Merge Errors function for parallel 

execution

• Use shif t  registers in loops w ith Error cluster

– For loop w ith 0 iterat ions w ill clear the Error (if  

shif t  register is not used)!



Error Handling

• Do not popup Error Window  in low er level 

VIs. Only acknow ledge errors there and pass 

that data forw ard w ith error cluster to the 

Main VI level.

• Use Error Popups in the Main VIs to show  

user w here the error happend and w hy. 



Local Variables

• Local Variables make no use of the standard 

Data Flow  principle 

• Ideal for situation w hen w ires cannot be used, 

for example betw een separate loops

• Do not overuse! Shif t  Registers are more 

effect ive 

• More advanced cases use Queues or Notif iers 

instead



Local Variables

• Good use case: Use local variables to pass 

stop command betw een parallel loops



Local Variables

• Bad use case:

Main Architecture

• Use Cluster and Shift  

Registers instead!

• Do not forget to

init ialize



Race Condit ions

• A race condit ion is a situat ion w here the t iming of 

events or the scheduling of tasks may 

unintentionally affect an output or data value

• Race condit ions are a common problem for 

programs that execute mult iple tasks in parallel 

and share data betw een the tasks



Race Condit ions

• Race condit ions are very dif f icult  to identify and 

debug 

• Often, code w ith a race condit ion can return the 

same result  thousands of t imes in test ing, but st ill 

be capable of returning a dif ferent result

• Avoid race condit ions by: 

• Controlling shared resources

• Properly sequencing instruct ions

• Identifying and protect ing crit ical sect ions w ithin your 

code

• Reducing use of variables



Race Condit ions – Shared Resources



Demo – Race Condit ions



What is Next?



LabVIEW Programmer Days:
Just the Tip of the Learning Iceberg

LabVIEW 

Programmer Days

Free Resources
Physical & 

Virtual User 

Groups

Hands-On 

Seminars
Webcasts

Developer Zone 

Community

Resources Included w ith 

Standard Service Program 

(SSP)

On-Demand 

Training 

Modules

Access to NI 

Applications Engineers

Training @ 

NI off ice

Online Instructor-

Led Training

Self-

Paced 

Training

Onsite 

Training

ni.com/events

ni.com/devzone

ni.com/services

Training Courses ni.com/training

Cert if ied LabVIEW

Associate 

Developer

Cert if ied 

LabVIEW

Developer

Cert if ied 

LabVIEW

Architect

Cert if icat ion ni.com/cert if icat ion



Online LabVIEW Community

ni.com/community

Groups
File 

Sharing

Discussion

Forums

R&D Bloggers
Product 

Feedback



The Pow er of the Platform
400+  third-party add-ons

400+  solut ion partners

1,000+ value added resellers

35+   classroom training courses

15+   online training courses

110,000+  online members

350,000+  support posts nine languages

300+         user groups w orldw ide

2,000+      robotics experts through FIRST

400,000+  children through LEGO

1,000+      job postings online

6,000+  example f iles

7,000+  instrument drivers

1,000+  motion drives

1,000+  smart sensors

500+  industrial cameras

1,000+  Third-party PAC devices

Community
Collaboration

Connectivity

http://www.baesystems.com/../


LabVIEW Courses



User Groups

• Brow se exist ing user groups

• Explore user group content

• Host your user group on ni.com

– Share presentat ions

– Display a group calendar

– Communicate w ith other members

– Read meeting notes

ni.com/usergroups



68

http://lavag.org/

http://lavag.org/


Links of interested:

• Developers Zone: 

http://zone.ni.com/

• NI Support
http://w w w .ni.com/Support

• Alliance Program
http://w w w .ni.com/alliance/

• Training
http://w w w .ni.com/training

• LabVIEW Fundamentals Exam

http://w w w .ni.com/training/labview _exam.htm


