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LabVIEW programs are called virtual instruments (VIs).
Controls are inputs and indicators are outputs.
Each VI contains three main parts:
• Front Panel – How the user interacts with the VI.
• Block Diagram – The code that controls the program.
• Icon/Connector – Means of connecting a VI to other VIs.

In LabVIEW, you build a user interface by using a set of tools and objects. The user interface
is known as the front panel. You then add code using graphical representations of functions to
control the front panel objects. The block diagram contains this code. In some ways, the block
diagram resembles a flowchart.
Users interact with the Front Panel when the program is running. Users can control the
program, change inputs, and see data updated in real time. Controls are used for inputs such
as, adjusting a slide control to set an alarm value, turning a switch on or off, or to stop a
program. Indicators are used as outputs. Thermometers, lights, and other indicators display
output values from the program. These may include data, program states, and other
information.
Every front panel control or indicator has a corresponding terminal on the block diagram.
When a VI is run, values from controls flow through the block diagram, where they are used
in the functions on the diagram, and the results are passed into other functions or indicators
through wires.

Introduction to LabVIEW Hands-On

18

ni.com

5

6

•
•
•

•

•
•
•
•

Click the Run button to run the VI. While the VI runs, the Run button appears with a black
arrow if the VI is a top-level VI, meaning it has no callers and therefore is not a subVI.
Click the Continuous Run button to run the VI until you abort or pause it. You also can click the
button again to disable continuous running.
While the VI runs, the Abort Execution button appears. Click this button to stop the VI
immediately.
Note: Avoid using the Abort Execution button to stop a VI. Either let the VI complete its data
flow or design a method to stop the VI programmatically. By doing so, the VI is at a known state.
For example, place a button on the front panel that stops the VI when you click it.
Click the Pause button to pause a running VI. When you click the Pause button, LabVIEW
highlights on the block diagram the location where you paused execution. Click the Pause button
again to continue running the VI.
Select the Text Settings pull-down menu to change the font settings for the VI, including size,
style, and color.
Select the Align Objects pull-down menu to align objects along axes, including vertical, top
edge, left, and so on.
Select the Distribute Objects pull-down menu to space objects evenly, including gaps,
compression, and so on.
Select the Resize Objects pull-down menu to change the width and height of front panel objects.
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Select the Reorder pull-down menu when you have objects that overlap each other and
you want to define which one is in front or back of another. Select one of the objects with
the Positioning tool and then select from Move Forward, Move Backward, Move To
Front, and Move To Back.
Note: The following items only appear on the block diagram toolbar.
• Click the Highlight Execution button to see the flow of data through the block diagram.
Click the button again to disable execution highlighting.
• Click Retain Wire Values button to save the wire values at each point in the flow of
execution so that when you place a probe on a wire, you can immediately obtain the most
recent value of the data that passed through the wire.
• Click the Step Into button to single-step into a loop, subVI, and so on. Single-stepping
through a VI steps through the VI node to node. Each node blinks to denote when it is
ready to execute. By stepping into the node, you are ready to single-step inside the node.
• Click the Step Over button to step over a loop, subVI, and so on. By stepping over the
node, you execute the node without single-stepping through the node.
• Click the Step Out button to step out of a loop, subVI, and so on. By stepping out of a
node, you complete single-stepping through the node and go to the next node.
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Use the Controls palette to place controls and indicators on the front panel. The Controls palette is
available only on the front panel. To view the palette, select Window»Show Controls Palette. You
also can display the Controls palette by right-clicking an open area on the front panel. Tack down the
Controls palette by clicking the pushpin on the top left corner of the palette.
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Use the Functions palette to build the block diagram. The Functions palette is available only on the
block diagram. To view the palette, select Window»Show Functions Palette. You also can display the
Functions palette by right-clicking an open area on the block diagram. Tack down the Functions
palette by clicking the pushpin on the top left corner of the palette.
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The Context Help window displays basic information about LabVIEW objects when you move the
cursor over each object. Objects with context help information include VIs, functions, constants,
structures, palettes, properties, methods, events, and dialog box components.
To display the Context Help window, select Help»Show Context Help, press the <Ctrl+H> keys, or
press the Show Context Help Window button in the toolbar
Connections displayed in Context Help:
Required – bold
Recommended – normal
Optional – dimmed
Additional Help
• VI, Function, & How-To Help is also available.
– Help» VI, Function, & How-To Help
– Right-click the VI icon and choose Help, or
– Choose “Detailed Help.” on the context help window.
•
LabVIEW Help – reference style help
– Help»Search the LabVIEW Help…
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LabVIEW follows a dataflow model for running VIs. A block diagram node executes when all its
inputs are available. When a node completes execution, it supplies data to its output terminals and
passes the output data to the next node in the dataflow path. Visual Basic, C++, JAVA, and most other
text-based programming languages follow a control flow model of program execution. In control flow,
the sequential order of program elements determines the execution order of a program.
Consider the block diagram above. It adds two numbers and then multiplies by 2 from the result of the
addition. In this case, the block diagram executes from left to right, not because the objects are placed
in that order, but because one of the inputs of the Multiply function is not valid until the Add function
has finished executing and passed the data to the Multiply function. Remember that a node executes
only when data are available at all of its input terminals, and it supplies data to its output terminals only
when it finishes execution. In the second piece of code, the Simulate Signal Express VI receives input
from the controls and passes its result to the Graph.
You may consider the add-multiply and the simulate signal code to co-exist on the same block diagram
in parallel. This means that they will both begin executing at the same time and run independent of one
another. If the computer running this code had multiple processors, these two pieces of code could run
independent of one another (each on its own processor) without any additional coding.
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