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Build Code. Form Communities. Gain Confidence.
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High-Volume Production Test  Structural Health Monitoring Medical Devices

Space Exploration Large Physics Applications Avionics Applications

Large System Development
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| awrence Livermore National Labs

Developed automated maintenance process for world’s most energetic laser array at the
National Ignition Facility using NI LabVIEVW and PXI

- LabVIEW increased productivity by 3X over Java and C++
- Developed complex application consisting of over 1,000 Vls
- Applied software engineering practices to ensure quality

“The value in using the

graphical dataflow

language is the speed in
which a team can deliver a
robust solution while still
using proper software

engineering practices.

Glenn Larkin, LLNL

An overbead view of one of the main /aser chambers NATIONAL
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Business Impact Case Study:

Accelerated Product Development | Full Regulatory Quality Compliance |

By implementing software
engineering best practices and
adopting the NI platform, the
team increased its productivity
by 347 percent and reduced the
company'’s cost of quality, saving
it $4.5 million USD annually.

ni.com

Philips Home Healthcare Solutions

Productive Test Platform Team

Philips HHS Acce
Development anc
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Goal is to Detect Defects Early and Manage the Risks
Associated with Change

Development Phase Cost Ratio

Requirements 1

Design 3-6x

Implementation 10x

Development Testing 15-40x

Acceptance Testing 30-70x

Post Release 40-1000x

Based on an analysis of 63 software development projects at companies including IBM, GTE and TRW
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Investing In People and Processes

Software-Based
Platform Solution

Inflexible, 4
Rigid Solutions -

Investment

Time
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Examples of Software Engineering Debt

(just some of the most common LabVIEW development mistakes)

No source code control (or Project)

Flat file hierarchy

‘Stop’ isn't tested regularly

Walit until the ‘end’ of a project to build an application
Few specifications / documentation / requirements
No ‘buddying’ or code reviews

Poor planning (Lack of consideration for SMoRES)
No test plans

Poor error handling

No consistent style

Tight coupling, poor cohesion
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Software Engineering V-Model

Review and Test

equiremen
s Gathering

Service

@

ntegration
Testing
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Agenda

Configuration Management and Source Code Control
Creating Reuse Libraries with VIPM

Requirements Tracking and Management

Static Code Analysis and Code Reviews

Dynamic Code Analysis

Regression Testing with the Unit Test Framework
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Configuration Management and Source Code Control
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Software Configuration Management Tools

Development

Gathering Architecture

Source Code Control >

v Provides remote, backed-up repository of code
v Manage multiple versions and branches

v Track and identify changes and their impact

v Communicate and share code across a team

v Reduces pain throughout process
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A W.ide Variety of SCC Tools Are Avallable

Any of them can be used together with LabVIEVWW

o Dispol
. Perforce > B :
_ . g% AddDigittoDis .,

. Sgbversmn ), Display Overflo Explore...
- Git sg; Overflow Prote,  ghouw in File

: I Remove Digit Fi
- Mecurial o |

_ _ - L ml Initialize d.vi Print. ..
- Microsoft Visual SourceSafe 5. [ Documentation o
- Microsoft Team System . 4] Unit Requireme
- Rational ClearCase d‘i’;’] 53’5;8"‘ Specifig  Find
: d | readme.txt

- PCVS (Serena) Vers.|on Manager 5@ Pictures
- MKS Source Integrity -.@ SubyIs
- Seapine Surround SCM .-bg_g? Button Refhum CheckIn...

- Borland StarTeam
- Telelogic Synergy

- lonForge Evolution
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Popularity of SCC Options Amongst LabVIEVW Programmers
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Demonstration
Using Source code Control with LabVIEW
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Separate Compiled Code From Source File
Improved Source Code Control Integration

Vi file format i file format®
4 )
(/ N \\ e N B
Front Panel !3|0Ck Front Panel !SIOCk
Diagram Diagram
J \_ \_
N e N
Connector Connector
Icon Icon
Pane Pane
\_ \_ J
\_
~
Compiled Inplaceness
Code Info S——___ Aseparate objectfile is created to
\_ J J

store and retain this information

Eliminate the need to re-save and re-submit files to source code control unless
the graphical source code has been changed by the developer

this feature is not on by default and needs to be enabled from the VI Properties dialog ~ NATIONAL
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Source Code Control Scenario: Today

Local Machine

%

Edit
SubVI1.vi Save
\ / Check-in

SubVI2.vi
\_ ) \_ J
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Source Code Control Scenario: 2010

j\\

In SCC Local Machine
r N / /Iocal .viob
TopLevel.vi cache
. y,
r ™ TopLevel
Sub VI1.vi SubVI1.vi Viob)
L ) SubVI1
4 ™ .viobj
SubVI2.vi SubVI2
\_ y V|Ob_]
\_ AN N

|
Z

ni.com

Edit
Run/Save
Check-in
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V| Package Manager

Pack NN T etk
VA Manager 2010

VI Package Metwark
jki.net/vipm VI Package Network
ks

VI Pz jetwork
VI Package Network

Unregistered Community Edition VI Package Netwark

2010 (build 1568)  Jul 25 2010 VI Package Netwark
VI Package Network
Copyrights

VI Package Metwork

b i VI Package Metwark
b
oglib_file VI Package Metwark

oglib_dictionary L 1-: VI Package Metwark

3 oglib_boolean 5 I Package Metwark
< T I

Ready ... © L]

Build and manage packages of LabVIEVWV code
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Install and Manage VI Packages

Structured Error Handler

GXML Library

ni.com

Structured Error Handler

| 4 I C%Svaarch I %Custamize'l

[0

[Lassificg
HI

Classification

Bl

Specific Error... Repeating Er... Central Error ...

Mukificat
HI

Maotification

SEH

EMTRAL
HAMDLEF;

GXML

a4 I C{, Search I % Customize™ l

GAML
I==]1
[T

GXML Gener...

GHML
HHL

LE
Write File

GAFL
I==]1
e

GXML Parse

GHML
HHL

_T
Read File

3
Lltility

Litility 211
2

Example

Exzarmplas
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Create VI Configuration Files

A single file that contains multiple packages.
Easily share and distribute code that depends upon multiple libraries.

Lo

Structured Error Handler

Structured
Error Handler
Config

GXML Library AMC Library G Library
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Software Configuration Management for LabVIEW
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Merge Graphical Code
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 Block Diagram objects ~|
J Block Diagram objects =
J Block Diagram objects
 Block Diagram objects
Block Diagram objects

Track Changes

v objects added/del

wiring changes
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Manage Files and Links

//@ Display
-, Add Digit to Dis

-, Display Overflo
-2, Overflow Prote
-2, Remove Digit Fi
- gl Initialize d.vi
=+ [J Documentation
d@] Unit Requireme
dg] System Specific
\\_Jj readme.txt

Open
Explore...
Show in File

Print. ..
Run

Find

Integrate with SCC

ﬂl Package Manager g
Fle Ed

ogrsc_builder
ogmnu_dassic_sync

Edit View Package Tools Window Help
= Vil
F R @28 B @
/\ Name Version
{8 OpenG Toolkit 1.0.0.5
{3 ogrsc_rename_folder_of_vis 1.6-1
_| {3 oarsc_package_builder 0.1.0alpha6-1
{3 ogrsc_msi_builder 1.0.0alpha2-1
. a ogrsc_dynamicpalette 0.19-1
k {3 ogrsc_compare_vi_to_disk

111
3.0.0.9-1

Manage Reuse Libraries




Software Engineering Tools
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Software Engineering Tools for LabVIEW

sl Development Deployment

Configuration Management and Source Code Control

4 )
NI Requirements Object Dataflow LabVIEW Unit Test Application
Gateway Orientation Framework Builder
MathScript
NI TestStand LabVIEW Real Time
Simulation VI Analyzer
FPGA
LabVIEW Desktop
Execution Trace Embedded

Now Included in
Dev Suite Core

These tools improve and automate life-cycle management, code quality analysis and
developer productivity in order to deliver high-quality systems in less time.

NATIONAL
ni.com INSTRUMENTS'




Requirements Traceability Solution from NI

Requirements l

ni.com

NI Requirements Gateway

Capture T

("’, =l
x: A

Dedicated Interfaces

T Traceability

l Navigation

| X1

NATIONAL
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Demonstration

Requirements Management with NI Requirements Gateway
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Establish or Adopt Development Guidelines

Front Panel Style
Fonts and Text Characteristics
- Colors
- Graphics and Custom Controls
Layout
- Sizing and Positioning
Labels
Paths versus Strings

Enumerated Type Controls versus Ring
Controls

- Default Values and Ranges
Property Nodes
Key Navigation

- Dialog Boxes

Style Checklist
- VI Checklist
Front Panel Checklist

o

Block Diagram Checklist

Block Diagram Style
- Wiring Techniques
Memory and Speed Optimization
- Sizing and Positioning
Left-to-Right Layouts
Block Diagram Comments

- Call Library Function Nodes and Code
Interface Nodes

- Type Definitions
- Sequence Structures

lcon and Connector Pane Style
lcons
Example of Intuitive lcons
- Connector Panes

NI Style Guideline: ni.com/largeapps




Preparing for a Code Review with VI Analyzer

- Automate code analysis
with 80+ configurable tests

- Performance
- Style
- Complexity

- Generate custom reports
- Code complexity metrics
- Write your own tests with

VI Scripting

ni.com

v Analyzer Results Window g
Test Results | Testin g Errars | Summar y
hI click a Failur hghlgh the Failure object in the 1F the I changed

& ywou petfar dth \y 4 the wrong object m yb hghlghtd

Riesults List Subitem: -~
= increment i H |
= | Unused Code 1
ccccccccccc
VVVVVV d Yersion 1
wires Under Obij 1
Dialog Control z
+ i Enabled Debugging i
reset array.vi 4
# ! Hidden Objects in Structures 2
H WD Saves d Yersion 1
+ i Dialog Controls 4

+ 1 Enabled Debugging
scale array . vi

4 WL &nalyzer Test Creator - Marne and Describe Test

Show Failures

the test,
Descripkion
The function T
useful operation.
Test Marne
Test Description
Export

=X

Enter the name of the new test, its ranking (priorityd, and a description for

Test Ranking

Marmal El

ancel ] [ Help
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Demonstration

Static Analysis with VI Analyzer
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Creating Custom Tests

o= Y
Select the checkbox next to a test or group to include it in the analysis. Configure a selected test with the options under
S | Selected Test's Configuration.
e eCt te StS to ru n \ Tests Selected Test's Configuration ~
N@Q7] Block Diagram - .
? Cormplexity Metrics T Pixel Telerance
Documentation 10 =
= [¥] Front Panel
=l [¥] SubV [T Check centrols on top/bettom of connector pane

Array Default Values
Cluster Sized to Fit
Contrel Alignment
User Interface
=l [¥] General
=[] File Prgp

Align Right Side Controls and Indicators on their:
Right Edges [=]

Align Bettom Controls and Indicaters on their

" #ZUbVI and TypeDef Locations Bottom Edges El
Test specific D e
[] VI Name K [¥]1gnore Vs with splitter bars
[] VISaved Version
[] VISize NS

Icon and Connector Pane

configuration
settings

Maximum Reported Failures Test Ranking

5 - Low [=]
[ Reset This Test Configurﬁ ]
/

[ Apply Current Max Fafto All ]
y A
[ Reset All Test Coryurations ]

] I/ Close

Checks that the alignment of controls onthe =«
frent panel roughly matches the alignment of
controls on the connector pane.

<Back || Net> |[ save. ][ Hep |

Number of failures to Test Priority

re port NATIONAL
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Define Configuration Options

I8 Check FP Coordinates Config.vi Front Panel ?W
L es——

Eile Edit View Project Operate Tools Window Help [resr

OHFIG

17pt Application Font |~ || 30~ |[Ga~|[d &, | 2 [

= ESEEERE
§3 V1 Analyzer - Select Tests =

Select the checkbox next to a test or g

p to include it in the analysis. Configure a selected test with the options und

o Selected Test's Configuration.
Tests Selected Test's Configuration E’]
I8 # [V] Block Diagram -

+ Complexity Metrics ‘—‘ Pixel Tolerance

] Documentation 10 =
=] [¥] Front Panel
B SubVl I Check controls on top/bettomn of connector pane
Array Default Values
Cluster Sized to Fit ‘= Controls and Indicators on their:

m

Contrel Alignment : . _dges E|

User Interface

=1 [7] General ] Align Bottom Controls and Indicators on their:
=l [ File Properties

[] SubVI and TypeDef LocNjons Bottorn Edges [=] /

| [ VI Extension

If possible, fit your configuration page controls within the decoration |:| VI Mame o w-s

above, Delete the decoration and this text box when you are done. |"] VISaved Version
Do not remove the hidden Test Ranking control,

[] VISize
Icon and Connector Pane

Maximum Reported Failures Test Ranking
Checks that the alignment of controls onthe =« -
5 - Low El

frent panel roughly matches the alignment of
controls on the connector pane. [

Reset This Test Cenfiguration ]

Access values in test code using
Global variables

Apply Current Max Fails to All

Reset All Test Configurations

] [ Save... ] [ Close ] [ Help ]
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LabVIEW 2013 Desktop Execution Trace Toolkit

New Desktop Execution

Trace Toolkit

- Reinvented user
Interface based on
user feedback

- Capable of handling
much larger traces

mproved filtering and
sorting options

- Comparison tool for
diff'ing trace data

ni.com

-
<l Desktop Execution Trace Toalkit.lvproj 1 - Desktop Execution Trace Toolkit

Home | View Data
3 o — I
& % ) Be A @B

Mavigate Filter ~ Reset Bute |Options | Search Split Compare
Settings  Filter Scroll = Traces

Z Time VI Event Thread ID CPUID Highlight
43 11:57:48,0155391 Desktop Execution - Generate Trace Events.vi User Defined 5 4 Chject I
44 11:57:48,0155444 Desktop Execution - Generate Trace Eventsai End Event Structure 5 4 Chject l
45 11:57:47.3737473 Desktop Execution - Generate Trace Eventsai Trigger Event 0 5 Chject l
48 11:57:47.3737874 Desktop Execution - Generate Trace Events.vi Begin Event Structure 5 4 Ohject I
53 11:57:48.2033815 Desktop Execution - Generate Test Data.vi:500001 VI Call 5 5 Cbject

4 11:57:48.2037859 Desktop Execution - Generate Test Datavi:300001 User Defined 5 3 Chject I
55 11:57:48.2037911 Desktop Execution - Generate Test Data.vi:300001 VI Return 5 5 Chject :
59 11:57:48.2456207 Desktop Execution - Generate Trace Eventswvi End Event Structure 5 5 Chject l
60 11:57:55.1743040 Desktop Execution - Generate Trace Eventswi Trigger Event 0 5 Ohject I
61 11:57:55.1743478 Desktop Execution - Generate Trace Events.vi Begin Event Structure 6 1 Chject

65 11:57:55.1764292 Desktop Execution - Generate Trace Eventsvi End Event Structure 6 0 Chject

66 11:57:55.8778367 Desktop Execution - Generate Trace Eventswi Trigger Event 0 1 Chject

67 11:57:55.8779077 Desktop Execution - Generate Trace Eventswvi Begin Event Structure 5 5 Chject

68 11:57:55.8779468 Desktop Execution - Generate Trace Eventswvi End Event Structure 5 5 Chject

69 11:58:51.4485425 Desktop Execution - Generate Trace Eventswi V1 Return G o] Wl :
70 11:58:51.4485559 Desktop Execution - Generate Trace Events.vi VI Stop Execution 6 0 VI

71 11:58:514779710 Desktop Execution - Generate Trace Events.ai Reference Leak 0 4 Chject I
T2 11,8061 ATIATED NMacldam Cuncidinn . Tanaradn Temca Ciinmde an Dafarmnea | aals n A L 1

4 m |

Details: Error: 1 (LabVIEW: An input parameter is invalid. For example if the input is a path, the path might contain a character not

MI-488:
Call Chain

-- Desktop Execution - Generate Trace Events.vi

WI Path: C\Program Files\National InstrumentsiLabVIEW 2013\examples\Desktop Execution Trace\Desktop Execution - Generate T

ommand requires GPIE Controller to be Controller-In-Charge.)
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LabVIEW 2013 Desktop Execution Trace Toolkit

Feature Highlights

) -l Capture Settings ~=+='"
- Compare different — )
) . Configure the speahEesenis /Bl aRE the 1oa] Wpture so that you can |
sess|ions to examine |r'n|:-n::|ve the efflcﬁﬁlbllthrF?H]é%i’hﬁhﬂsz“ﬂa’E terisin
. [ Errece ' . L | VI
behavioral changes | Home  View | Data i
‘ Maximum Events 100000 Enable Logging S
¢ U Se r_req u eSted trace When Exceed Limit [Discard Oldest *] Chllsers\useritrace @ —
|

configuration options

UEEF'EEﬁj"Iﬁ: TrEvent Registration : (0x56100000

. BOO km d rkS Ma ke VI E;.;.E:ugg W VI:0x41700028
navigating multiple YVE D aeuuo
. ct Handle: 0x37C00006
traces simple e 15640003

- Automatic logging
allows extended trace |
sessions
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LabVIEW Unit Test Framework

UnitTest
Framework

Input Values

A 4

@ Output >
-

VI Under Test

(& /

J

Expected Output >

-

-

b b

Automated
Report Generation

[ Test vector = Input value(s) + Expected output(s) }

ni.com
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LabVIEW 2013 Unit Test Framework

P
{3 Test Properties : Calculate Blood Pressure - Range Excesded.vtest = | B

Category

Configuration
Setup,/Teardown
Test Vectors
Advanced

Test Cases

-] ) @ (X] () (@) (58] 55 [

15 case tests the same peak pressures with different
hear-rates to ensure the algorithm still correctly

Lcomputes the blood pressure Peak Amplitudes

error in (no error)
Tests can be run from within the editor,

Test Case |5
mean

Systolic
Diastolic
B 10T QUL
Output

Heart Rates
Peak Pressures

Comment

. f . . Input Yalue -
which makes it easier to iterate on test 2
parameters and your code i
m[u; (8 67.41573
1t ) S 4 _ N
e oo ~ New test cases dialog
Output Mame Data Type Comp1 dlsplays the lnDUt and OUtpUtS
g spole Doute ox i of the VI under test
- [¥] Diastalic Double Float = \
E—ZI- Output Cluster =
Pressure Array[Double Float]
------ Amplitude Array[Dauble Float]
- [¥] mean Double Float = 62.433817

[m—u ot Cluster

Improved user interface makes it easier
to create, edit and run tests —

& NATIONAL
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Demonstration

Regression Testing with the Unit Test Framework
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Keep In Touch

Join the Advanced Development Community:
ni.com/community/largeapps

Download this code and slides from
bit.ly/lv_swe
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