
LabVIEW:  Rules to Program by
Chapter 1

Before discussing the guidelines, a little foundation is required.  This foundation will help 
you to see where these guidelines came from, and why they are so effective in programming with  
LabVIEW.  It will also help to clarify the terminology used in this book.

Functions

In math, you should have learned that a function is anything that causes an output based 
on input, i.e. f(x)=y.  The input, x, is transformed into the output, y, by the function, f.  If you were 
to think of a function as a black box, you would put x into it, and get y out.

A function, in terms of programming, is anything that executes an instruction.  This is very 
similar to a mathematical function.  There is a difference.  A program function executes a complex 
set of instructions at the processor level, which the user never sees.  There are simple functions  
that perform simple operations, such as “negate,” which changes the sign (positive or negative) of 
an input value.  There are moderately complex functions, such as string and array operations.  
Then there are more complex functions, those that become programs themselves.

There are some functions that either do not require input, some that don’t provide an 
output, and there are even some that do not have inputs or outputs.  However; there are reasons 
for this.  Some functions may simply exist to provide an output, storage functions are an example.  
Variables can be thought of as functions in this manner.  Their function is to store a value, and 
output it when required.  Some functions do not provide an output.  Such a function may produce 
a tangible output, such as an output to the outside world, or make modifications to memory or  
hardware.

Functions and LabVIEW

All LabVIEW code should be thought of in terms of functions.  Nearly everything on the 
diagram in LabVIEW is a function.  The only exceptions are wires, comments, and decorations.  
Wires transmit data from function to function.  Comments and decorations have no affect on the 
actual program, and are merely there for documentation and visual aid for reading the program. 
All  other elements of  a LabVIEW diagram are functions.  This includes constants,  primitives,  
operators,  subVIs,  and even coercion dots.   A great  number of  the elements of  a LabVIEW 
program are in fact functions, and this fact needs to be considered and understood before we can  
move on.  Let us take a number of diagram items and illustrate how they are functions.

First, let us return to a constant.  The function of a constant is to output data contained 
within to the wire that is transmitting data along.  There is no input to a constant, only an output.  
The function of a constant is to store a value, and to output that value to the wire connected to it.

Now, let's consider an operator such as the ADD function.  The ADD function has two 
inputs, x and y.  The output of the ADD function is x + y.  The function is to add x and y, and 
output the result.  

In a higher order of complexity, let us consider a subVI.  The inputs, function, and outputs  
of a subVI are determined by the programmer who created it.  The subVI takes in the inputs, 
processes them, and returns outputs.

There are still other levels of functions.  Those who know LabVIEW will see that we have 
forgotten a few diagram elements.  Cases, loops, sequences, equation frames and other similar 
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structures are also functions.  The inputs to these functions are the input tunnels, where data is  
passed into the structure.  The outputs are the output tunnels, which output any results or data 
from the structure.

Here  is  where  it  gets  interesting.   Sequence  frames are  also  functions.   Sequence 
frames behave as any other structure element, with a few minor exceptions to note.  First, the 
handling of sequence frame execution is automatic.  For multiple frame sequences, the operation 
is to execute the code held within each frame, in order, one at a time.  Each individual frame of a  
sequence operates before each subsequent  frame.   Each frame completes execution before 
moving to the next frame.  While this sounds like an excellent way to handle execution of code, 
there is a problem.  As a sequence frame is in and of itself, a function, a multiple frame sequence 
can be said to be the exact equivalent of dropping functions on top of each other.  As long as 
everything is properly wired, there isn’t a problem with this, right?  Wrong.  The problem is that  
code is  being hidden.  Multiple frame sequences are the only true way that  code is hidden. 
Cases do hide code, but not if you consider that only one case can execute in a given situation.  
In that regard, code is not hidden, because only one case is executed, based on conditions.  For 
sequences,  all frames are executed,  so code is always hidden.  For this reason, the use of 
multiple frame sequences is very highly discouraged.  In fact, the only time that multiple frame 
sequences  should  be  used  is  in  prototype  and  quick  programs  to  perform  a  very  basic 
sequencing.   A  completed  program  or  large  project  should  never  include  multiple  frame 
sequences.

Once we start  to think of  LabVIEW in  terms of  functions,  we can start  to see some 
aspects of LabVIEW that are very important.  We also begin to see where we can take serious 
advantage of this functional nature of LabVIEW.  If we begin to think that all aspects of a diagram 
having to do with our program are functions, we can then start relating everything we do in these 
terms. Our subVIs become an integrated part of the LabVIEW diagram, not a central core or just  
a thrown-in section of code.  We can now start to build functions into sequences (not sequence 
structures of course, but a sequence of functions linked together to execute one at a time) and  
routines  (series  or  logical  groups  of  functions  that  are  interrelated  to  performing  a  greater 
function.)   We can also see a very logical  need for,  and means of,  organizing our LabVIEW 
programs for increased flexibility and especially, more consistent and easy to read programs.

Dataflow

Dataflow is  a  unique  feature  to  LabVIEW.   It  is  also  very  closely  tied  to  functions.  
Dataflow basically says that a function cannot begin to execute until all wired inputs are satisfied. 
Wires carry data from function to function, starting with controls, and ending at indicators.

If  you  run  a  LabVIEW program in  “Highlight  Execution”  debug  mode,  and  view the 
diagram, you can see dataflow in action.  Data starts at sources, such as controls, constants, and 
any  other  means of  storing  or  generating  data.   It  progresses  to  functions  along  wires.   In  
LabVIEW, dataflow includes the fact  that  a function cannot execute until  all  data have been 
brought to the function along the wires connected to the inputs.  The data ‘collect’ at the function,  
waiting for all data to arrive.  Then, the function executes.  Once it has executed, all it’s output 
data are transmitted to the wires connected to the outputs.

To illustrate dataflow, let's consider a constant  as an input  to negate function,  which 
outputs to an indicator, as illustrated in Figure 1-1. The constant's function is to output its contents 
to  the wire.   It  does not  require  input,  and outputs  its  data  immediately.   Once this  data  is 
available at the negate function input, the negate function executes. Once executed, the negate  
function transmits its output data to the indicator via the wire connected to the output  of  the 
negate function.  The function of the indicator on the diagram is to relay data to its screen output 
on the front panel.
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Figure 1-0a

If  we  think  of  LabVIEW in  terms  of  functions  as  described  above,  we can  see  how 
important dataflow is in programming with LabVIEW.  Dataflow is the only way in which functions 
can begin to execute, unless there happens to be nothing wired to a function.  Dataflow also 
gives  a  logical  flow to  the  program,  and  is  useful  in  creating  a  program that  executes  in  a 
controllable and predetermined manner.  Functions can execute when we want them to, not when 
the compiler determines it is time to execute them.  Dataflow therefore becomes an integral part 
of good programming practice, and an absolutely essential part of a program in which timing is 
critical.

If we don’t use explicit dataflow, connecting all of the functions of a program in some 
logical manner, we have a rather chaotic program, whose execution, while likely satisfactory in 
most cases, can become unpredictable.  It is important to try to think of ways to connect all of a 
program’s functions in some logical manner. While this can go too far, a very good set of rules 
can be used to determine how to connect the appropriate functions together for smooth and 
predictable operation of a program.

Dataflow is vital to a program, especially where order of execution is very important.  One 
extremely good example of this is in the use of  “Get Tick Count” function for timing operations.  If  
a Get Tick is improperly placed, it will execute at a point in time which is not what the programmer  
intended.  The result is that the tick count may not represent the tick count that was intended.  
Wait  functions  are  another  good  example  of  this.   Unless  the  programmer  explicitly  states, 
relative to the rest of the program, when a wait function executes, the delay may occur at a point  
other than what was intended.

For this reason, it is suggested that explicit execution order be used.  In this way, there is  
less  (if  any)  confusion  about  the  order  and  timing  of  execution  of  functions  of  a  program. 
Additionally, the reader of a program, who may not be familiar with the program, or even that  
familiar with LabVIEW, will be easily able to tell when a function executes with respect to another.

There is another, far greater benefit to dataflow.  Because wires are used to connect 
functions  on  the  diagram,  LabVIEW  offers  great  opportunities  for  visual  organization  of  a 
program, as it is related to dataflow.  If wiring is done using some simple rules, a diagram can be 
created which allows even an inexperienced LabVIEW user to easily interpret how a program 
works, just by following the progression of the data from input, to output.  This visual organization 
of the diagram is an integral part of the rules set forth in this book.  The goal of these rules is to  
aid in creating subVIs and programs that are consistent in their visual organization, and above all,  
easy to read and understand.  If you have ever written LabVIEW code, and walked away from it  
for a while, to return months or years later to try to figure out what you did, you will understand 
exactly how important this can be.

Encapsulation

Encapsulation is where code is placed within a function (such as a subVI, a sequence 
frame, or even a case,) to control execution.  Anytime we encapsulate code, we create a single  
function.  This means that none of the code within that encapsulated structure will execute until all  
inputs are satisfied, and no outputs are available until  all  code within the structure has been 
executed.   This  is  extremely important,  as it  allows for  explicit  control  of  the execution of  a  
program.
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The most obvious example of this is controlling execution order.  For example, updating 
of  local  variables  with  respect  to  other  functions  can  be  controlled  with  dataflow.   This  is 
accomplished by routing the input value that is used to update the local through a function that  
also routes a common data element, in this case, the error cluster.  The most common method 
used by the author to accomplish this is using a polymorphic VI to pass a single data through a 
blank subVI  that  merely  routes this  polymorphic  data  and the error  cluster.   This  allows the 
programmer to explicitly determine when a local variable will be updated.  Figure 1-3 shows how 
this is done.

Figure 1-3
Code snapshot showing Polymorphic to control local variable update

In figure 1-3, the local variables (Display? And Display Loop) are updated, then a wait of 
250 ms occurs, then the rest of the code executes.  This occurs in this order because we link the 
updating of the local variable through the error handler to the “Wait” function (which has also 
been encapsulated.) These two functions, because of the error handler, are linked to the balance 
of the code, controlling the order of execution.  If we did not use the “Pass Value” function, the  
local variables may or may not be updated before the delay.

The two functions in the example above (“Pass Value” and “Wait no err”) are examples of 
the most common method of encapsulation: placing of code into a subVI.  The use of a single 
sequence frame is also a handy method for encapsulating code.  However, use of a subVI should 
almost always be the chosen method for encapsulating code.  While a sequence frame is nearly  
identical to using a subVI, several features of subVIs are not taken advantage of.  A subVI allows  
a user to centralize code, such as code that is reused often, or may need modification for future  
versions.  SubVIs also permit reuse of code, an extremely important advantage.  A sequence 
frame does not offer these advantages.

When a case structure is used in a program, the code within the cases is encapsulated. 
But  cases should not  be used solely  to  encapsulate code,  unless that  code is one of  many 
choices.   A  case  structure  should  not  be  thought  of  as  a  tool  for  encapsulation.   Rather,  
encapsulation should be thought of as a result of using cases.  Code placed within a case is 
encapsulated.   Code  should  not be  encapsulated  by  using  a  case,  simply  for  the  sake  of 
encapsulation.
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The LabVIEW Program as a Function

A LabVIEW program, which is called by another (known as a subVI), is a function, as we 
have previously discussed.  However; there is a significant difference between other diagram 
elements and subVIs.  SubVIs have two parts: the diagram; and the front panel.

When using subVIs that don’t have the front panel visible, the subVI is exactly like any 
other  function.   It  doesn’t  execute until  all  inputs  have been satisfied.   As with  some native 
functions, subVIs do not have to have all inputs wired.  Only those wired are required before the  
subVI  can execute.   For  those connections that  are  not  wired,  default  values,  usually  those 
assigned by the programmer, are used and the subVI executes.  Outputs from a subVI are not  
available until the subVI has completed execution. 

As subVIs have a front panel, we are presented with a unique opportunity, one that I feel  
is also a responsibility of all programmers.  That is, to create a physical interface to our subVI that  
allows developers, and any other reader of a program, to have a very intuitive interface to a 
function.  If we follow some very simple rules, we can guarantee a consistent appearance in our 
subVIs, both on the diagram, by making it easy to see what they do, and on the front panel, the 
interface  to  the  subVI.   Documentation  and  organization  of  the  front  panel  can  help  make 
programs that are very easy to read, and consistent. In addition, because we have a simple set of  
rules for creating subVIs, we can be more efficient.  Another important aspect of LabVIEW is that 
if we have a main program, or even by using the hierarchy for other structures of programs (such 
as DLLs), we have the ability in LabVIEW to open all functions (subVIs) from where they are  
called.  In this manner, LabVIEW provides a unique opportunity to document programs in a way 
that not only makes LabVIEW code far easier to read and understand than text-based languages,  
but offers us the ability to very easily and intuitively document our programs.  It is in fact entirely  
possible to create self-documenting code, one of the primary goals of the rules set forth in this  
book.

Reasons for Using Programming Rules

Now that  you  have  learned  some  important  aspects  of  LabVIEW,  and  can  think  of 
LabVIEW programs in  a  different  way,  you can  now see  why some simple  rules  can make 
programming in LabVIEW much more efficient, as well as consistent.

Languages such as C++ use conventions or rules to determine the appearance of source 
code.  This is not only applicable to LabVIEW, but also much easier to implement.  The biggest 
advantage  to  using  the  programming  rules  set  out  in  this  book,  is  that  they  actually  make 
programming easier, and a programmer more efficient and productive.  In addition, groups of 
developers, and developers who move from project to project will see the advantages of using 
these rules.

These programming guidelines (rules, style, standards are among many equivalent terms 
that can be used to described the contents of Chapter 2) were developed for two reasons.  First,  
a need was seen to make programming sequenced operations easier.  Second, as code was 
shared among a large number of developers, consistency in coding was seen as a serious need, 
in order to make it easy for developers to quickly and easily understand what was going on with  
another developer’s code.

The results of this development were far more helpful than ever anticipated.  Not only 
were these two issues solved,  but  also,  all  coding in LabVIEW was found to be much more 
efficient.  This was due primarily to the reuse of code and the ease with which programs were 
built.  Additionally, the advantages realized by using consistent coding translated to a much more 
efficient staff of developers.  Finally, the rules developed were so simple and easy to learn that 
other developers very readily and easily adopted them.  They became a part  of  the learning 
process for new developers.  The guidelines actually made it easier for new programmers to learn 
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LabVIEW, something that is taken into consideration in the presentation of this book.  New users  
will find this material invaluable.  

The  rules  take  advantage  of  the  ideas  presented  in  this  chapter.   Functions, 
encapsulation, and dataflow are all  vital to the rules, and the rules take serious advantage of 
these and other aspects of LabVIEW.

The two most important things that these rules accomplish relate to the creation of a 
diagram, and the creation of a subVI.  Both of which are important to the most important result,  
the ability to easily create projects efficiently.

Diagrams are what the developer works with, and other developers and non-developers 
see when they want to know how a program works.  It is extremely important to take this into 
consideration when creating a LabVIEW program.  It is also so much easier to make user-friendly 
programs  in  LabVIEW.   Unfortunately,  it  is  equally  easy,  if  not  more  so,  to  make  working 
programs that are completely unreadable by anyone other than the developer.  Speaking from 
experience, in my early days as a programmer, I often wrote code that even I couldn’t understand 
after a period of time of having not seen the code.

The most important thing to remember about LabVIEW is that it is a visual language. 
Other, text based, languages try to accomplish some visual organization.  LabVIEW has some 
advantages in allowing visual organization of diagrams and programs in general.  Data flow can 
be visualized.  The progress of data from function to function is very easy to see (very difficult to  
avoid  seeing  in  fact,  except  by  hiding  code.)   Even  further  visual  organization  is  attainable, 
allowing LabVIEW programs, if written properly, to be completely understood by someone with 
only a basic understanding of LabVIEW.

Beginning LabVIEW developers and non-LabVIEW programmers can see this by looking 
at the Figure 1-4 below.  It is very easy to see what this program does.  All that you need to 
understand is that the data flows from left to right, and that the functions don’t execute until all  
data is available.

Figure 1-4
Example of Easy to Read LabVIEW Diagram

This is an extremely simple example, but does illustrate how easy to read LabVIEW programs 
can be when written properly.
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The other important factor these rules relate to is creation of a subVI.  SubVIs are unique  
to LabVIEW in that they are a direct means of accessing the code of a function on a diagram.  In 
text based languages, it is sometimes very difficult to view the code of a function.  In LabVIEW, 
you just open the code you want to see.

Some very simple rules have been written for the creation of subVIs.  This makes them 
very consistent in appearance, and also adds additional levels of readability by developers and 
non-developers alike.  As subVI front panels are unique to LabVIEW, they offer an additional level 
of  documentation  to  programming  that  if  done  properly,  eliminates  a  large  amount  of 
documentation that would otherwise have to take place in order for all persons viewing the code 
to understand it.   This discipline actually reduces the amount of work and thought going into  
creation of subVIs, and increases the efficiency of developers by reducing the amount of rework 
needed when simple changes are required.

So, as you can now see, the advantages offered by LabVIEW, when a few simple rules 
are  applied,  can  make  LabVIEW  programs  much  easier  to  create,  to  read,  and  alsomake 
development much more efficient.  This translates to projects that are very easy to put together,  
no matter how many developers are involved.  If all developers follow these simple rules, code 
sharing,  and  self-documentation,  among  other  advantages  offered  by  these  rules,  allow  a 
significant increase in the efficiency of a project.  Additionally, as code is able to be reviewed and  
understood by even non-developers, code reviews and accountability can be easily managed.

Once you have read this book, or at least the rules (for you advanced users, the entire 
book is still recommended, just in case you find something of value you may have missed or 
forgotten in your years as a LabVIEW developer), you should be a more efficient developer, and  
be able to produce code that is easy to understand by other developers, as well by those with 
only a minimal understanding of LabVIEW.

7



LabVIEW:  Rules to Program by
Chapter 2

This chapter will cover the rules that are the essence of this book.  In this chapter, it is 
assumed that the reader has at least a basic understanding of programming in LabVIEW.  It is 
highly recommended that even advanced users read Chapter 1 to get an understanding of the 
concepts discussed in this chapter.  The subsequent chapters of this book explain the rules set 
forth below in detail.

The programming guidelines are presented as rules.  These rules are numbered, and a 
brief explanation of the rule is given.  Some rules, which are very closely related, are grouped 
together.  Details are discussed in later chapters.

The Front Panel

1. Use SubVIs as often as possible to encapsulate code.

This is the most essential element of these guidelines.  Creating an easy to understand 
program in LabVIEW requires the use of SubVIs.  SubVIs group together logical program steps 
or operations into a single function.  This offers two distinct advantages: clearer code in main 
programs, and the ability to re-use code.  It is important to note that when encapsulating code, if 
that code is capable of being used elsewhere with only minor modifications, that such code be 
created in a manner which allows more flexibility,  with input parameters being the means by 
which  the  code  is  customizable.   Chapter  3  explains,  in  detail,  some  rules  about  what  to 
encapsulate, and when code should be encapsulated.

The  example  below  illustrates  the  encapsulation  of  code.  Chapter  3  also  gives 
information on how to easily encapsulate code in LabVIEW.

Figure 2-1
Example of Program without SubVI Encapsulation



Figure 2-2
Same Program as Figure 1, but with Encapsulation

2. Use Brief, Concise Descriptive Names for SubVIs.

3. Use SubVI name for Icon.

The name of a subVI should be as descriptive as possible of the function, but also as brief as  
possible.  The two subVIs in Figure 1-4 (in Chapter 1) are good examples;  “init instr. & UUT” 
initializes  the  measurement  instrument  and  UUT;   “config  instr  and  msure”  configures  the 
measurement instrument to take data, and performs the measurement on the UUT.  These icons 
are also abbreviations for the SubVI names, “Initialize Instrument and UUT.vi”  and “Configure 
Instrument  and  Perform  Measurement.vi”.   As  you  can  see,  abbreviation  is  used  wherever 
possible to keep the icon as clean as possible.  In creating Icons, the best method is to use Small  
Fonts  11pt  to  create  the  text.   This  provides  the  smallest  clearly  readable  text  for  Icons. 
Instructions on changing the font, and other helpful information for creating icons can be found in 
chapter 4.

While universal language, or the use of pictures, is also a useful method for creating 
Icons, it  can lead to confusion.  It  is better to keep it  simple and use plain text.   Of course,  
company logos, necessary or helpful illustrations, etc can be used where applicable.  Remember 
though that a user would like to be able to easily find your function in a directory hierarchy, so  
naming the subVI in correspondence to the Icon is helpful in this regard.

We now move to the next logical step in the creation of a subVI, and therefore, our next 
rule:



4. Always choose a connector pane with at least 4 and 4.

Figure 1-4 shows the palette of connector panes in LabVIEW with the ones not allowed for 
SubVIs shown with red Xs, and the ones not recommended shown with yellow Xs.

Figure 2-3
Palette of Connector Panes showing those acceptable under the guidelines.

Figure 2-4
Example encapsulated code (subVI) showing connector selection.



In most cases, you should choose a connector pane with more connections than you 
need.  This is to allow for expansion of your subVI without breaking code.  If, for example, you 
chose a certain connector pane, and then added a connection later, that would break the code, 
requiring you to “relink to subVI” in order to fix each instance of the subVI.  If a connection was 
already there, and you had to add something, you would just simply connect your input or output  
to the open connection, and make the necessary adjustments.  When doing this, it is extremely 
important to set a reasonable default, because if the connection is not wired everywhere in your  
code, you want a valid default to be used.

Note that the last three connector panes are shown with yellow Xs.   This is because 
these connector panes are not recommended.  It has been found, through experience, that there 
are only very rare cases where this  number of connections is  reasonable.   These connector 
panes, as you can see, all have more than four connections on each side.  This makes them 
visually incompatible with the connector panes that are recommended, as the terminals are not 
aligned.  While many have suggested using the greatest number of connections, in the author’s 
opinion, this is not recommended as the high number of connections leads to confusion.  If that 
many inputs and outputs are needed, it is highly recommended that structures (clusters) be used 
to logically group data (for example, serial port configuration data.)

The next rule governs what gets wired to which connector position.  This is to make 
the subVIs much easier to drop into the diagram.  The exact reason for this will become clear as 
we progress through the rules.

5. Add Error In and Error Out for All SubVIs as Appropriate

The  error  handler  provides  a  common  element  for  linking  functions  for  purposes  of 
program flow.  A common element must be used for this purpose.  The error handler is the best  
choice as it is already a standard used by National Instruments.  It has the added benefit of being 
able  to  carry  custom  error  and  warning  codes  throughout  a  user  program  very  easily  and 
conveniently.

There  are  exceptions  to  this  rule  of  course.   Any  function  that  is  merely  data  
transformational  in nature doesn’t  require error handling.   These functions must not  use any 
functions within them that use error handling.  They must also not take any significant amount of 
time, or include loops.  As the error handler serves not only as a way to communicate bugs and 
problems with code, but as a way to stop some code from executing, it is important to use the 
error handler in these cases.

6. Always connect the Error Handler (LabVIEW standard error cluster) to the Lower Right 
and Lower Left corners.

It is also recommended to reserve the upper left and right connections for such common data  
as images (in IMAQ), references, VISA sessions, File Paths, etc, as applicable to the function of  
the subVI.

Putting it Together in a Visual Package

As LabVIEW is a graphical  programming language,  appearance is  everything.   Even 
good text languages use structure and good appearance to aid in reading and understanding the 
program code.  This is not only applicable to LabVIEW in order to make programs easier to read  
and understand, but is much easier to achieve, given the graphical nature of LabVIEW.  This 
should be taken advantage of, and is the most fundamental basis of these guidelines.



The subVI’s front panel is the first look someone has at your code (unless it is a subVI, in  
which case the Icon is the first thing they see.)  For this reason, the front panel of a subVI that is 
not called by the program (not visible during runtime) has a significant role in the program.  Here  
are a couple more rules to program by having to do with the front panel:

7. Always wire inputs on the left, and outputs on the right, of the connector pane.

8. Always  organize  the  front  panel  indicators  and  controls  to  correspond  to  the 
connector pane.

Figure 2-5
Front Panel and Connector pane of Example SubVI showing

visual organization of front panel and connector pane.

When  these  two  aspects  are  implemented,  a  subVI  front  panel  becomes  a  very  easily 
interpreted interface to the code.   This  is  something completely  unique to  LabVIEW.  Other 
programming languages simply have a prototype or textual interface to the function.  LabVIEW 
has a separate interface, the front panel, which provides a nice visual interface to the function.  
As such, the visual organization should be maximized to take advantage of this feature.

When one considers that LabVIEW runs (on the diagram) from left to right (no coincidence, 
we read that way as well), one realizes that the inputs to a function should of course be on the  
left, and the outputs or results should be on the right.  It’s logical progression.  So placing the 
inputs on the left and outputs on the right of a front panel aids in visual organization.

When we add to this the organization of the inputs and outputs according to their location on 
the connector pane, we achieve a high level of organization that provides a very easy to interpret  
interface.  To further enhance this, we add still another rule:



9. Always place progressing inputs in line with their outputs.

In figure 2-6, for example, the Zip and Email Addresses are aligned.  This is because Zip directly 
progresses to the email addresses.  Zip+4 is also used in this, but since Zip is the primary input 
that is used to get the email addresses, those two functions are aligned.  

Figure 2-6
Illustration of Alignment of Input to Progressing Output

The Diagram

Now that  we have created an effective interface to our function,  we can discuss the 
function itself.  As such, we can move right into the next rule:

10. Always place inputs on the left of the diagram, and outputs on the right, all vertically 
aligned.

This seems like a logical step, and it is.  Visual organization of the diagram is at least as 
important  as  organization  of  the  front  panel.   The  placement  of  inputs  and  outputs  visually 
organizes the diagram in a way that makes it very clear to the user and anyone reading the code 
how it functions.  There is a logical progression from inputs to outputs, with the code between.  
Figure 1-7 illustrates this point.   Note the organization of the inputs and outputs on the diagram. 
The code is located between.  It is completely obvious what data goes where.



Figure 2-7
Placement of Inputs and Outputs on the Diagram

This example had further encapsulation performed.
Additionally, many inputs were compiled into clusters.

There are exceptions to this, but be careful, these exceptions are rare.  These exceptions 
ONLY occur when the subVI is a user interface.  Whenever a control or indicator is used inside of  
a loop, the terminal should be located as such.  The primary reason is to avoid the use of local  
variables at all costs.  If a control is used inside of a loop, but elsewhere as well, in other words, if  
a local variable must exist anyway, then that control should be located on the left of the diagram. 
Indicators and controls should never be placed within a case, even for user interfaces.  This has  
been shown to be detrimental to the performance of a program.  Not only that, but it hides the 
indicator or control if the proper state is not displayed as default.

Dataflow

Dataflow is another very important and unique feature to LabVIEW.  As we have learned, 
dataflow can be used to explicitly control the execution of a program.  The use of a common data  
element to accomplish this task is pivotal to these guidelines.  This common data is the error 
handler data cluster.  The error handler was established by National Instruments to be a common 
data  type  to  handle  errors  internal  to  LabVIEW  and  LabVIEW  code  created  by  National  
Instruments.  What better way to control the flow of execution then by using an already commonly  
used data type.

Many programmers today already do this.  It  is second nature to most programmers. 
However; there are some important details that are often neglected, that would definitely help to  
make programs more readable and easier to understand.  So we come to a new rule, and restate 
a couple of others.



11. Always use the error handler data cluster to control program flow

Figure 2-8
Error Handler added to diagram.

Rule 5 stated to use the error clusters in our SubVIs.  Rule 6 stated to wire the error handler to 
the lower right and left corners.  Rule 4 stated to use at least ‘4 and 4’ connector prototypes.  
Rule 6 stated to wire inputs on the left, and outputs on the right.  From these rules, we now have 
a standard of how to wire all subVIs.  

SubVIs that utilize the error handler should all be connected for control of program flow. 
This allows us to have explicit  control over what executes when, but also provides us with a  
complete understanding of the operation of the program.  The error handler becomes an anchor 
so to speak, which all functions in the program are strung along.

A benefit  of the use of the error handler to visually organize the diagram and control 
program flow is that threads and parallel operations can be visually represented.  In order to 
make this work properly, yet another rule must be considered.



12.  Always align functions horizontally along the error handler data wire.  This includes 
parallel operations, which must be represented on a separate error handler wire.

Figure 2-9
Functions aligned using Error Handler wire.

The error handler should be the primary wire in a diagram.  All functions, with the exceptions 
mentioned above that don’t use error handling, should be along this wire.  This provides a very 
clear visual representation of the inner workings of a program.  In the case of parallel operations,  
which of course use a separate error handler, this parallel thread is visually represented to the 
viewer of the diagram.  Looking back at figures 2-1 and 2-2 we can see how well this organization 
works.

This alignment is why we use the connector pane standards established by previous 
rules.  The consistent placement of the error handler in the makes the visual organization of the 
diagrams possible.  Neatness of course makes this even better.  This brings us to another rule.



13. Always wire to the terminal, as it emanates from the function.

Figure 2-10
Wires moved to where terminals emenate.  Note visual difference from 2-9

This means that when you place the wiring tool on a function, you will see a terminal.  If that 
terminal  protrudes  to  the  left,  then  the  wire  should  connect  to  the  left.   This  is  especially  
important, because if it is not followed, there is no clear indication as to exactly where something 
is wired.   This is tantamount to hiding wires, a definite no-no in LabVIEW programming.  This is  
an additional, related rule.

14. Never hide wires or code.

Final Touches to the Diagram

Finally, we come to the appearance of the diagram overall.  Details of wiring and organization 
are up to you.  However; there are some additional things that should be taken into consideration 
when creating a  diagram.   These details  make the difference between a sloppy,  unreadable 
diagram, and a very neat and easy to understand diagram.



15. Always line up input and output terminals that correspond (see Rule 8.)

Figure 2-11
Final Diagram.   Progressing inputs and outputs aligned.
In this case, they are the Mail Info and Invalid Recipients.

As with the front panel, aligning inputs and outputs that correspond add another degree of  
organization to your diagram.  If implemented properly (such as always lining up wires to the 
appropriate terminal), a reader can very easily see the progression of the input to the output, and  
be able to track the data (wire) anywhere in the diagram.

Conclusion

The subsequent chapters will explain the rules above in detail.  Once you have read and 
started putting these rules into use,  you will  find that  programming in LabVIEW has become 
easier, and that you are more productive and efficient.  Hopefully you will run into code developed 
by others who have used these rules as well.  When that  happens,  you will  know it,  and be 
thankful to that person.  This was one of the primary driving forces behind the creation of these 
rules, and the desire to publish them.  All too often, a developer will have to take over a project or 
program from another developer.  Most of those times, there will be a lot of time spent just trying 
to figure out what the previous developer was doing.  When these rules are implemented, all of 
that time is saved.

When properly implemented, these rules also provide a great advantage in large-scale 
and multi-developer projects/programs.  Proper encapsulation to create subVIs, combined with 
the other rules to make implementation of these subVIs easier, goes far to improve the efficiency 
of developers on these projects. Code reuse and centralized control becomes a powerful tool in  
speeding up the completion of a project.



LabVIEW:  Rules to Program by
Chapter 3

This chapter covers details of rule 1, as restated below.

1. Use SubVIs as often as possible to encapsulate code.

This is the most essential element of these guidelines.  Creating an easy to understand 
program in LabVIEW requires the use of SubVIs.  SubVIs group together logical program steps 
or operations into a single function.  This offers two distinct advantages: clearer code in main 
programs, and the ability to re-use code.  It is important to note that when encapsulating code, if 
that code is capable of being used elsewhere with only minor modifications, that such code be 
created in a manner which allows more flexibility,  with input parameters being the means by 
which  the  code  is  customizable.   Chapter  3  explains,  in  detail,  some  rules  about  what  to 
encapsulate, and when code should be encapsulated.

The  example  below  illustrates  the  encapsulation  of  code.  Chapter  3  also  gives 
information on how to easily encapsulate code in LabVIEW.

Figure 2-1
Example of Program without SubVI Encapsulation



Figure 2-2
Same Program as Figure 1, but with Encapsulation



Figure 2-11
Final Diagram.   Progressing inputs and outputs aligned.
In this case, they are the Mail Info and Invalid Recipients.

As with the front panel, aligning inputs and outputs that correspond add another degree of  
organization to your diagram.  If implemented properly (such as always lining up wires to the 
appropriate terminal), a reader can very easily see the progression of the input to the output, and  
be able to track the data (wire) anywhere in the diagram.


