LabVIEW VI Analyzer

Toolkit

The National Instruments LabVIEW VI Analyzer Todlls a tool that inspects
LabVIEW Vls and recommends modifications to thenfrpanel, block diagram,
VI properties and documentation that improve coeldgsmance, usability and
maintainability. The toolkit includes over 60 diféat tests that can be run on
any VI. The VI Analyzer makes specific recommenata for improving Vls,
but does not force changes to be implemented. Mewveegular use of the
toolkit will improve any LabVIEW developer’s progreming technique.

This tutorial is designed to introduce you to savhthe functionality included
in the VI Analyzer Toolkit. Topics include usingetivl Analyzer user interface
to interactively inspect code, customizing the \fiayzer tests, reviewing the
analysis results for a VI Analyzer task and geriegateports to document test
failures over time. Feel free to explore other paftthe LabVIEW environment
as you follow along — LabVIEW has numerous feattioesffer.
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Analyzing LabVIEW VIs

Introduction

The VI Analyzer Toolkit enables you to interactiyeind programmatically
test VIs for performance and style issues, andmaeends improvements to
the block diagram code, front panel, VI propertied documentation. The
toolkit includes over 60 unique tests that candrean any VI, and while
the VI Analyzer Toolkit does not implement its resmendations for you,
regular use of the toolkit will enhance the prognaing ability of any
LabVIEW developer.

The VI Analyzer provides two options for creatiegnfiguring and running
VI Analyzer tasks. You can interact with the VI Ayeer by clicking on
Tools » VI Analyzer » Analyze VIs This method will walk you through
configuring your code analysis settings, runningrn/ests and generating
reports using an intuitive user interface. You ako use the toolkit Vis
installed on thé&-unctions » Addons » VI Analyzerpalette to create VI
Analyzer tasks programmatically.

Using the VI Analyzer, you can specify tests younta run on specific
VIs. Not all tests are relevatu every VI you include in a VI Analyzer task.
For example, it might be unnecessary to run framgbtests related to fonts
on subVIs whose front panels are never shown taiske. Once you have
configured your VI Analyzer test settings for atgadar task, you can save
them in a configuration file (.cfg), which you cdren use in subsequent VI
Analyzer tasks. This enables you to create a temfda testing VIs on a
regular basis to satisfy your own custom criteria.

After the VI Analyzer runs a task, thé Analyzer Results Window shows
test failures and recommends improvements. Youwsebatt which changes
you want to make and then re-run the tests. Adulilly, the report can also
be saved as either a text file or HTML, so thatit be reopened and shared
with other developers or stored in a source coaérabutility.

Creating and Configuring a VI Analyzer Task

The VI Analyzer has a user interface that guidastywough creating and
configuring a VI Analyzer task. Using a seriesl@log windows, you can
select the VIs to be analyzed and choose thettebis run.



In the following exercise, you will use the VI Agakr user interface to
create and configure a VI Analyzer task that tast$ saved on disk.

You can complete the following exercise in approximately 10 minutes.

1. From theTools menu, selectl Analyzer » Analyze VIs. This will
launch the VI Analyzer user interface, which wiidin guiding you
through selections for your code analysis settings.
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Figure 1.1— Launching the VI Analyzer

Once theSelect Taskdialog box appears, you will have three options:

start a new VI Analyzer task, load a previous taslkanalyze the VI
from which you launched the VI Analyzer. SelStart a new VI

Analyzer task and click theNext button.
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Figure 1.2— Select a VI Analyzer Task

3. IntheSelect Visdialog box shown in Figure 1.3, you will selecsVI
you wish to analyze, add any passwords for your &ftsl exclude Vs
that you do not want to test. Click tAeld Top-level Item button and
open theExercises/VI Analyzerfolder on the Desktop. Select the
LabVIEW VI namedVI to Analyze and clickOK. You will see the VI
added in thétems to Analyzewindow.
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Figure 1.3— Select Vs to Analyze




4. Click theNext button. TheSelect Testglialog box appears. The Select
Testsdialog box allows you to select the tests you wamtn. The VI
Analyzer user interface groups tests by categaxgldfe the various
tests that are available, shown in Figure 1.4doutot change the test
selections in th@estshierarchy.
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Select the checkbox next to a test or group koinclude it in the analysis. Configure a selected test with the options under Selected
Test's Configuration.
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Figure 1.4— Select Tests to Run

5. Click theSavebutton. In the file dialog box, seen in Figure, kélect
the location where you want to save the configarafile. Name your
file mytest.cfg After you save a configuration file, you candatinto
the VI Analyzer at a later time if you want to ran analysis task with
the same settings. Refer to tteading VI Analyzer Configuration
Files section for more information about using configima files.
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Figure 1.5— Saving the VI Analyzer Configuration File

6. You can add a password to a configuration fileoifi yant to distribute
the file and prohibit users from loading the fie, shown in Figure 1.6.
In thePassword Protect Configuration File?dialog box, select the
defaultNo option to disable password protection for the mpmation
file. Click theOK button.
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wou choose "es', wou will be required to supply the correct
password the next time you load this File.
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Figure 1.6 — Password Protecting the Configuration File

7. Click theAnalyze button. TheAnalyzing VIs dialog box displays the
progress of the VI Analyzer task as VIs are loaidén memory and
analyzed.

@ Note You will use the results of this VI Analyzer taiskthe next exercise,
sodo notclosethe VI Analyzer at this time.



End of Exercise 1-1

Viewing VI Analyzer Results

TheVI Analyzer Results Window, which appears after the analysis is
complete, displays the results of the analysis. sk window allows you
to view and organize results from all the testsaaryour Vis.

Complete the following exercise to examine the Vie#yzer results from
the previous exercise.

You can complete the following exercise in approximately 10 minutes.

1.

On theTest Resultspage, click th&ort by Testoption to view the
results by test. ThResults List hierarchy displays the high-ranking
tests first, marked with a red exclamation point displays the low-
ranking tests last, marked with a blue i. MiAnalyzer Results
Window includes a legend for the test ranking icons, shbelow in
Figure 1.7.

() Sork by ¥I ! - High Rark Test
() Sort by Test i - Low Rank Test

Figure 1.7— Sorting by VI or Test

High-ranking tests involve issues that have a figant impact on VI
performance. Low-ranking tests involve minor stytecosmetic issues
that do not significantly affect VI performance.st®that do not have a
ranking icon next to them fall into a middle-raniiarea. The default
ranking for each test matches National Instrumestemmendations
for style and performance issues.

Expand theHidden Objects in Structuresitem to view a list of failure
occurrences for that particular test.

Click theOccurrence 2item. Notice the text in the text box describes
why the VI failed the test, as shown in Figure 1.8.
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Figure 1.8— Viewing the Test Results

According to theDescription text box, the VI failed this test due to an
invoke node on the block diagram that was not elytivisible within the
bounds of a case structure.

4. Double-clickOccurrence 2item in theHidden Objects in Structures
failure list. The block diagram for the VI opengdahe VI Analyzer
automatically highlights the test failure. As tDescription text box
displayed earlier indicated, an invoke node isipliytobscured by the
border of thenello.vi case, as shown in Figure 1.9. If the entire node
had been hidden, this case would have appearezi¢mpty.
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Figure 1.9— Viewing Problems in the Block Diagram

You can reposition the invoke node so that entirgenis visible and the VI
passes this test the next time you run the VI Arexlyask.

5. Click theTesting Errors tab of theVl Analyzer Results Window, as
shown in Figure 1.8. If errors occur during thelgsia, theTesting
Errors page displays a list of VIs and tests that didloatl, tests that
did not run, and tests in which errors occurred.dx@mple, if you
attempt to run tests on a password-protected Vidandot provide a
password, th&rrors List hierarchy displays @est Error Out error
and theError Description text box displays the reason.

13 VI Analyzer Results Window g m| @
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Figure 1.10— Testing Errors Window

For this exercise, th€esting Errors tab does not list any tests because no
errors occurred.

8. Click theSummary tab of theVl Analyzer Results Window. This page
displays several types of summary results fromatiegdysis, such as the
number of tests that ran, the number that passied/fand the time it took
to complete the VI Analyzer task.

@ Note You will use the results shown in tResults Windowfor this VI
Analyzer task in the next exercise,dmnot closethe VI Analyzer window at
this time.

End of Exercise 1-2



Exporting VI Analyzer Results

The code analysis results of the VI Analyzer tesi lbe saved as either an
ASCII text file or as HTML so that you can reopée teport at any time.
You can share the results with other developestare the file in a source
code control utility along with the Vis.

In the following exercise, you will export the cents of theVl Analyzer
Results Windowto either a text file or HTML file.

You can complete the following exercise in approximately 5 minutes.

1. Click theExport button. TheExport VI Analyzer Results dialog box
appears.

& Export VI Analyzer Results

Please select the export options Far vour Y1 Analyzer Results,

Maote: Exported results cannot be reloaded into the I Analyzer Results
window, To reload results, vou need to save the results to an RSL file
with the Sawe buttan in the Y1 Analyzer Resulks Window,

Export File Path
C:\Program FilesiMational InstrumentsiLabYIEW &.00

myResults, txt

Export Tvwpe Sork ke
A5CIT (kab-delimited) W Wl w
Export Oplions

Summary Daka

Failed Tests

[]Passed Tests

[]5kipped Tests

Errors

[ Export ] [ Cancel l [ Help l

Figure 1.11— Exporting the VI Analyzer Results

2. Enter the path and filename for the results filheExport File Path
control. The default is a filename consisting of the cotrgate and
time, located in the LabVIEW default data directory

3. From theExport Type list, select the file format you want. You can
export the results either as a tab-delimited ASi@] which is useful
with spreadsheet applications, or as an HTML fithich is useful for
viewing in Web browsers.

4. From theSort by list, select whether you want the results in ilee f
sorted by VI name or by test name.
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End of Exercise 1-3

Place checkmarks in the checkboxes next to thdtsesau want to
include in the exported file. By default, tBemmary Data, Failed
Tests andErrors checkboxes contain checkmarks.

Click the Export button to generate the file.

In the VI Analyzer Results Window, click tfizone button to close the
window.

Navigate to the location of the exported resulesdn the computer and
double-click on it. If you saved the results a4 fie, the file will
automatically open in Notepad. If you saved ttsults in the HTML
format, the file will automatically open in yourfdelt Web browser.

Click the Yesbutton to save the results in a VI Analyzer resfile
(.rsl) that you can view later in thd Analyzer Results Window. A
file dialog box appears. Select the path and dilea you want for the
results file.

10. Click theNo button to close the VI Analyzer.

Loading VI Analyzer Configuration Files

You can create and edit VI Analyzer configuratided that contain the
settings you selected for a VI Analyzer task. Usingpnfiguration file, you
can customize your test settings and apply theomiged tests to the same
VI multiple times as you make improvements, or tdtiple VIs to enforce
consistent testing procedures on all your code.

In the following exercise, you will load a prevityisreated configuration
file into the VI Analyzer.

You can complete the following exercise in approximately 5 minutes.

1. Open the VI Analyzer. In th8elect Taskdialog box, select thieoad a

previously saved analysis configuration fil@ption and click théNext
button.

From the file dialog, navigate to theytest.cfgfile you created earlier.
Double-click the filename to select it.

In theSelect Visdialog box, notice that the settings for Vis aaldlérs
in theltems to Analyzehierarchy are the ones you selected previously.

Click theNext button. TheSelect Testslialog box appears. In the next

exercise, you will use thgelect Testdlialog box to customize tests in
the VI Analyzer task.

11



@ Note You will use theSelects Testslialog window in the next exercise,
sodo notclosethe VI Analyzer window at this time.

End of Exercise 1-4

Customizing Tests within VI Analyzer Tasks

Many of the VI Analyzer tests allow you to set @umstcriteria for passing
or failing. You can set your own test criteria aade your settings to a VI
Analyzer configuration file, which was discussedimearlier section.

In the following exercise, you will customize thesst criteria for one of the
VI Analyzer tests.

You can complete the following exercise in approximately 5 minutes.

1. From theSelect Testglialog box, expand thBlock Diagram category
in the Testswindow. Expand th@erformance subcategory to display
the specific tests for the category.

2. Click theArrays and Strings in Loopstest. The configuration options
for the test appear in tf&elected Test's Configuratiorframe on the
right, as shown in Figure 1.12.

43 VI Analyzer - Select Tests * I:I jm| @
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5 o] Low b

Concatenate Strings Functions, Avoid using these
functions in loops because each call to them
requires a dynamic resizing of the array or string, | Reset This Test Corfiguration ]
which can affect memory and processor time, This
test does nat check Timed Loops.

[ Apply Current Max Fails ba All ]

[s#] | Reset All Test Configurations ]

l < Back ][ Analyze H Save. . H Close H Help I

Figure 1.12— Customizing Individual VI Analyzer Tests

3. SelectWhile Loop from theLoops control. The test now searches only
for instances containing While Loops.

4. Click theSavebutton. Save the file anytest2.cfg
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5. Click theAnalyze button to run an analysis with the new settings.
6. IntheVI Analyzer Results Window, review the analysis results.

7. Close the LabVIEW VI Analyzer.

End of Exercise 1-5
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Using the VI Analyzer Vis

VI Analyzer Palette

TheVI Analyzer palette contains VIs that you can use to prograticalby
create or run VI Analyzer tasks. The programmapitom provides you
with flexibility when you need to check programguéarly. To view the VI
Analyzer palette, shown in Figure 2.1, gdrtnctions » Addons » VI
Analyzer.

‘ﬁ“ I CleE-aru:h l o i i

B[54
FelFE)Rd [
e

Figure 2.1— VI Analyzer Palette

The names of the VI Analyzer VIs begin wihAn to identify them as part
of the toolkit. The VIAn Easy Analyze VI and VIAnaBy Report VI enable
you to create basic VI Analyzer tasks quickly. @ttés require familiarity
with the analysis process and with LabVIEW prograngn

The VIAn Easy Analyze VI, shown below in Figure 2u8es an existing VI
Analyzer configuration file to run an analysis. Tiie contains the path to

the VIs to include in the analysis as well as fhectfic tests to run. The VI

returns the test results in a single cluster.

Figure 2.2— VIAn Easy Analyze VI

The VIAn Easy Report VI, shown below in Figure Z8nverts the analysis
results from the VIAn Easy Analyze VI into a repdfbu can specify the
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format of the report (ASCII or HTML), which testadts to include, and
where to save the report file.

Figure 2.3— VIAn Easy Report VI

In the next exercise you will run a VI Analyzerkaseated using the VI
Analyzer Vls. This programmatically created tasK win tests on several
VIs and generate an HTML report based on the esult

You can complete the following exercise in approximately 10 minutes.

1. SelectHelp » Find Examplesand select thBirectory Structure
view. Open thé&/IAnalyzer folder to find the Easy VI Analysis VI.
This example VI runs a VI Analyzer task and geresa@n HTML-
based report with the results.

2. Open the block diagram. Notice that the examplvludes subVls
such as the VIAn Easy Analyze VI and the VIAn EBgport VI, as
shown in Figure 2.4.

kggen Results in Brnwser?l TF E
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L sample, bkl

Use either user-specified path
or path ko kemp File

if desired

TML File Pathj == ¥ l
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this CFS already has Vis HTML > -
e s e e IUnbundle relevant I,x\/' 2 o Passed

) 100
Moke: To view the summary data. :
settings in this CFa File, Surmnary Skatistics,Passed Tests El{% [::> » o Failed
load it in the VI Analyzer = | Summary Statistics Failed Tests
Lser Interface » okal Analysis Time

This example uses the "Easy" W dnalyzer WIs ko perform an analvsis per the settings ina CFG
file that has already been created through the WI Analyzer user interface.

Figure 2.4— Easy VI Analysis VI

3. Run the Easy VI Analysis VI. After the example \hs, front panel
indicators display the percentage of tests passedagdled, as well as
the total analysis time. A Web browser opens tpldisthe HTML-
based report. This report will look similar to tlegort you created in
the Exporting VI Analyzer Results section.



End of Exercise 2-1

You can use the Easy VI Analysis VI as a model wjan create your own
programs using the VI Analyzer Vis. Refer to thrabVIEW Help for more
information about specific VI Analyzer Vis.

Automating VI Analyzer Tasks

You can also use the VI Analyzer Vls to create@pam that dynamically
creates and modifies a VI Analyzer task.

You can complete the following exercise in approximately 10 minutes.

1. SelectHelp » Find Examplesand select the Directory Structure view.
Open the VIAnalyzer folder to find the Advanced Afhalysis VI. This
example VI allows you to exclude specific Vs apedific tests from a
VI Analyzer task.

2. Open the block diagram. SubVIs in the example ihela number of
VI Analyzer Vls you can use to perform a VI Analyzask, generate
an HTML report, and provide a list of the VIs armdy and tests run in
the VI Analyzer task.

3. Figure 2.5 shows some of the VI Analyzer VIs onAuvanced VI
Analysis VI block diagram. The block diagram foistW1 is very wide
and includes subVIs and other objects not visiblthe figure. The
VIAn Remove Item VI excludes the Container VI frohe analysis
because the Container VI is a placeholder VI tbatains all the other
VIs in the LLB. The VIAn Modify Test Settings VI eludes certain
tests from the analysis. The VIAn Modify Test Cgn¥ialue VI
deselects the Control Descriptions option in théddtumentation test.
You can use the front panel controls to changetiteria that these
Vis set.

odified valus Test Mame
[ & ooy | Corkrol Marme [
Conkrol Value |

“hange the test config
value specified in
"Modified Yalue"

[ Defaule ~

ests with ben maximurm failures
[abclK

WI1An Get Tests.vi

=]

WIAn Modify Test Settings.vi
=
n:‘ A

WIAn Modify Test Config Value,vi
2=
-:Jw[@é’z .

ek a busy cursor
during analysis

[Max Failres b=

[Set specific tests' settings |

Figure 2.5— Advanced VI Analysis VI
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End of Exercise 3-1

4. Run the Advanced VI Analysis VI. After the examperuns, front
panel indicators display lists of the VIs and te¢kts the VI Analyzer
task included. A web browser opens to display avH-based report.

You can use the Advanced VI Analysis VI as a madetn you create VIs
for more advanced VI Analyzer tasks. Refer tolthbVIEW Help for
more information about specific VI Analyzer Vis.
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Summary

During this short tutorial you have successfullg@oplished the following
tasks using the functionality included in the LaBW VI Analyzer Toolkit:

» Create a VI Analyzer analysis task and analyzela/1BW VI

» Interactively view the analysis results and stepugh the failures in
the code

e Saving test configurations to a VI Analyzer configtion file (.cfg)

e Export the VI Analyzer results to an ASCII or HTMé&port that can be
viewed later in Notepad or a Web browser

» Load a previously created configuration file inbe V1 Analyzer

» Customize VI Analyzer tests to suit the requirersexitthe developer

Now that you are familiar with the functionalityciaded in the VI Analyzer

Toolkit, please feel free to continue exploring ttker features LabVIEW has
to offer.
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