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Improving Code Quality Through
Automated Code Analysis
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Before we get started...

Download a copy of this presentation and all the demo files here:

bit.ly/dnatt2015vianalyzer
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What is the VI Analyzer?
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VI Analyzer Results

Ongenal Analysis Performed Thursday. Janvary 15, 2015 4:0

Total Analysis Time 00.00-09.00

Results

[Vis Analyzed |22
[Toral Tests Runl[652
|Passed Tests. 623
Failed Tests |50
| [Stipped Tesn o
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2 VI Analyzer Results Window

Test Results | Testing Errors | Summary

Double-click a failure occurrence to highlight the failure object in the VI If the VI
changed since you performed the analysis, the wrang object may be highlighted.

Results List Subitems -
! Connector Pane Alignment 1 ¥
! Duplicate Control Labels 2
! Error Style 17
! Wait in While Loop 2

Cluster Sized to Fit 1 L
Code Simplification 2 3
Comment Usage 17
Connector Pane Pattern 19
Full Connector Pane 1
Qverlapping Controls 2
Panel Size and Position 1 b |
Spell Check 10
Tunnel Position 2
Wire Bends 8
Wired Terminals in Subdiagrams 3
Wires Under Objects 9
i Arrays and Strings in Loops 1
i_Connector Inputs and Qutputs 2 St

[ Test | Failure Message

[Panel Size

jand Position,

[Thus VT's front panel does not reside entuely wathin the 1
specified bounds (1680 x 1010). Its current wndow bounds
(647015
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Show Failures Only ! - High Rank Test

Sort by Test i - LowRank Test

Description

Save. | | Done | [ Help
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2 VI Analyzer - Select Task
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Analyze the current project

Welcome to the VI Analyzer. Please choose one of the aptions below and click Next.

Start anew VI Analyzer task

Select the VIs you want to analyze, and select the tests you want to run on those Vls. You can also
exclude certain tests from being run on certzin Vs.

Load a previously saved analysis configuration file

Tf you have already saved an analyzer configuration (CFG) file, you can load it into the VI Analyzer,
and all of your previous V1 and test settings will be used.

Analyze the current VI

Tf you launched the VI Analyzer from the menubar of a saved VI, you <an choose to analyze only that
VI. This option will be grayed out if you did not launch the VI Analyzer from a saved VI's menubar.

Target
T you have a LabVIEW Project (lvpraj) open, you can analyze all the Vis under a particular target in

that project. You alse can right-click project items and select Analyze Vis... from the Project Explorer
window.

< Back Net> | [ Savew |[ Close |[  Help

-
¥ Analyzing Vis... Please Wait

Analyzing VI(s)... Please Wait

Overall Progress
| — |

Array write to listbox.vi

VI Progress

Platform Portability
Elapsed Time

00:00:07
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What is the VI Analyzer?

A tool for performing static code analysis on one or more Vls.

« Static code analysis ¢ Run-time code analysis

Inspecting non-running analyzing performance and
LabVIEW code memory Issues with running
LabVIEW code
* VI Analyzer « Profile Performance and
« Find Memory
 Show Buffer Allocations ¢ Desktop Execution Trace
VI Metrics Toolkit
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Why should | use the VI Analyzer?

- The VI Analyzer improves the quality of your code
by analyzing block diagrams and front panels to
see If coding best practices are followed.

- Use the VI Analyzer interactively to detect issues
during your daily programming work.

- Use the VI Analyzer programmatically to detect

Issues as part of a nightly build of your LabVIEW
application.
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Why should | use the VI Analyzer?

« Style compliance

* Performance analysis

* Finding bugs!
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Use Case #1 — Style Compliance

Use the VI Analyzer to detect noncompliance with style guidelines

Wiring

[Backwards Wires|

C

a

[DELE
b

d

IE ’ﬁﬂ_h@

E
[DBLE

B

o

[Wires Under Objects|

ni.com

f
POBL |

FOEL |

Best Practices

|Globals and Locals|

@ Replace Existing File?y)
| ®ProgBar - Proc SETF

—running k

@ CancelrHEDUP» ) e
N — I TOTULT rI

B U@ cave then .'l'.nal'-.-':E?II

|Seq uence Structure Usage|
dl 99 [0.100] ~p

goooooooan

Wait in While Loop

Continue

hegging
cPU?

General Aesthetics

[Mixed Terminal Styles|

h
9
i
[x]:]
i .
|
[ —
" I
=
[x]:]

[Control Terminal Label Visible|

|Code Simplification|
n
(1321 b
o]

‘7 NATIONAL
’ INSTRUMENTS"




Use Case #2 — Performance Issues

Use the VI Analyzer to detect potential performance issues
(via static code analysis)

Arrays and Strings in Loops Parallelizable Loops In Place Element Structure Usage

=]
[u]

' Trubdata]
G

&

Prepend Scalar \With Build Array Value Property Usage Wired Terminals in Subdiagrams
x [11] rax [3] maxxy)
y [10] = ¢ iy [2] min(xy)
Calculate? [9]

max(x,y)

[
P

min(xy)
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Use Case #3 — Finding Bugs!

Use the VI Analyzer to find bugs in your code.

Usually bugs are discovered and fixed via:

* Formal runtime unit testing (UTE, e.qg.)

* Visual code reviews

» (Code execution and reactionary
debugging

But the VI Analyzer provides a way to
discover and fix bugs before all of that.

DEMO
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Miscellaneous Other Tests

Items to Check

» Spell Check — Checks spelling of user- ] Viusformation I
V|S|b|e text iﬂ a Vl [V Front Panel Free Labels EWDrdsin All Uppercase
. ront Panel Skings an Words with Murnbers
« Includes standard, industry, and user oot tabee ™ B
d|Ct|Onar|eS [V Block Diagram Free Labels

. . (" Block Diagram Strings and Object Labels
« Customizable options

Constructor Mode

 Platform Portability — Indicates issues 2Rt
that may arise when moving a VI from Qoen Registry Keyoi - [ale
one desktop platform to another B | Automation Open
- H
o
 Built Application Compatibility — Checks Vg [ Vg
. 1agrarmk avelnstrument
for properties or methods that are not - 'Path to Saved File

v Savea Copy
vWithout Diagram

supported in built applications (EXEs)

For a complete list of all 92 VI Analyzer Toolkit tests (with
descriptions), google ‘/ist of vi analyzer toolkit tests:.
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Programmatic Analysis

Use the VI Analyzer Vls to perform an analysis programmatically.

VI Analyzer @ VI Analyzer Utilities |=]

| 4 I Q Search I £}, Customize™ l | @ I Qb Search I %, Customize~ |

=

T

[ET AHLYZFR AHLYZFR AHLYZF

2% e |
AHLYZF;

w2

DEMO

The most common use case for this APl is an automated build
process that generates analysis reports on code repositories.

Find examples for the VI Analyzer APl here:
[LabVIEW 2013 and earlier\examples\VIAnalyzer
[LabVIEW 2014 and later\examples\VI Analyzer Toolkit

ni.com
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Project VWindow Integration

The VI Analyzer Toolkit allows you to perform an analysis of
all the Vls under a given target in the Project Window.

You can also right-click on project items and analyze all Vls
contained within the selected prOJect items.

N
ﬂ\.l"[AnaIyzer Select Task L= LS ﬂ- FPGA Controllvpraj - Project Explarer - @ﬂu
File Edit View Project Operate Teools Window Help
EEE IR T IERE

& # Start a new VI Analyzer task
Items | Files
] Select the VIs you want to analyze, and select the tests you want to run on those VIs. You can also

exclude certain tests frem being run on certain Vs,
= Eg. Project: FRGA Control.lvpraj
= B My Computer

Welcome to the VI Analyzer. Please choose one of the options below and click Next.

o " o et ey et e iy e €t st e | B[ Project Documentation
"|£ If you have already saved an analyzer configuration (CFG) file, you can load it into the VI Analyzer, G E"J Error Handlers
and all of your previous VI and test settings will be used. [E38 E,J Globals
= [ Support Vls
i3
\] Analyze the current VI . L;
|
L‘é - |:1Q. Check Loop Errorwvi Open
If you launched the VI Analyzer from the menubar of a saved VI, you can choose to analyze only that I:ﬂ. Cloze Variable Conne i : X
V1. This option will be grayed out if you did not launch the VI Analyzer from a saved VI's menubar. i |:’Q» Set Enable State aon M Multiple Variable Editor...

L |ml UI- Initiate Connecti Run Unit Tests
@ E Analyze the current project Target |:.£' UI - Read Stream fro
4% FPGA Control.lvpraoj RT CompactRIO Target |T| [t E-J Type Definitions

If you have a LabVIEW Project (.lvproj) open, you can analyze all My Computer |:§> Ul Main.vi
that project. You alse can right-click project items and select Ang WA RS Tl GIRET - ag i Remaowe from Project
window. FPGA Target - 'm Dependencies

B 1_ Build Specifications Replace with
[+ RT CompactRIO Target (0.0. 0oy ronconmgurea e Aoaressy

< Back MNext = H Save... H Close H Help ]
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VI Analyzer Customization

- Configuration Options

- e.g. Spell Check, Globals and Locals, Arrays and Strings in
Loops

- Test Exclusions
- e.9. Exclude Ul tests on internal subVls

- Preserving Custom Settings

- You can save all your custom settings in a VI Analyzer
Configuration file (.cfg)

...but what about adding new tests’
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VI Analyzer Test Suites
- VI Analyzer Toolkit

- 92 tests that check for style issues, performance issues, and bugs

- Real-Time Best Practices
- 4 tests that check for RT-specific issues
- |Installed with LabVIEW Real-Time Module 2014 and later

- Instrument Driver Guidelines

- 23 tests that check for compliance with Nl's Instrument Driver
development guidelines

- google ‘/nstrument ariver vi analyzer plug-in

- LabVIEW Upgrade Tests

- Custom tests that detect potential issues when upgrading from one
version of LabVIEW to another

- Google ‘v analyzer upgrade tests’
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Creating Your Own Tests

- The VI AnalyzerTest Creator allows you to create
your own tests that plug in to the VI Analyzer

- The Test Creator is a feature of the VI Analyzer Toolkit

- Anything you can do in VI Server is fair game in a
VI Analyzer test

- Including modiifying the VI under test!
- DEMO
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VI Analyzer Enthusiasts

The VI Analyzer Enthusiasts group on ni.com provides
a huge repository of VI Analyzer resources
- Dozens of custom tests written by community members
- Resources for writing and using custom tests
- Discussions on accomplishing specific use cases
- Brainstorming ideas for new V| Analyzer features

Google 'v/ analyzer enthusiasts and join the group today!
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VI Analyzer — Core vs. Toolkit

VI Analyzer VI Analyzer Toolkit

- Part of LabVIEW core ¢ Separate product

- VI Analyzer Ul — Included in Dev Suite
. VI Analyzer Engine — Included with LV Pro

License (2014 and later)
92 tests (as of 2014)

LabVIEW API for
programmatic analysis

Project Window support
Test Creator utility

- Results Window
- Generating Reports
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Thanks for attending!

Remember, you can download this presentation and demo files here:

bit.ly/dnatt2015vianalyzer
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