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e('?no,ogies Reasons to use plug-ins

Wikipedia: i Alug-in (or plugin, add-in, addin, add-on, addon,
or extension) is a software component that adds a specific feature
to an existing computer program. When a program supports plug-
Ins, it enables customization. 0

For example

A Enable third-party developers to create abilities which extend an
application

A Support easily adding new features

A Reduce the size of an application

A Application is extensible without code modification to application
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e!:?no.ogies Reasons to use plug-ins

Items

El |

i- @ DB_CfgFile.vclass

LabVIEW libraries (.lvlib) in a nutshell
i @ URepository.lvclass

a Are a way to modularize your code 7 @ Reportivcass

i @ lusterFwent.heclass
@ WebServicelnterfaceVIs.vlib

a Provide namespacing (you can have VIs B Confemtask
with the same name in different Ivlibs In Li GethenFimuercy
the same App) -l GetUnitListi

gﬂ. OutputsSwitched.vi
gﬂ. QueryTaskwi

a Give you scoping of code B Remotdogs
. . . - [ Servicelogai
(Public, Private, Community) el Testu

- |_2. Yersion.vi
-5 MV WebService

a A class (.lvclass) is a special T3 Unitsvib
gﬂ. UnitCollection test Vvi

klnd Of Ilbrary +‘ Unit.lvclass

+ @ UnitCollection.lvclass
i @ UnitEvent.lvclass

T +].

a A XControl(.xctrl) is a special & Mo
. . E Dependencies
kind of library I Y aton 05

Build &ll Installer

a A Packed Project Library (.Ivlibp) is = NET Interop Assembly
. . . . ind Project tems... Packed Library
a compiled version of a Ivlib with all R -
. Source Distribution
Its contents Expand Al  zpie

Collapse All

Help...
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e<|:>hnologies Agenda

» Reasons to use plugins

a Basics of a plugin architecture

a  Why we used packed project library plugins on cRIO targets
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TR Basics of a plug-in architecture

Application :

| Plugin PPL s
; interface .

| _ W/ 2y i NITOG Q

; Services ; - uPlugin
Plugin

i manager

A Application operates independently of the phirg

A Plugin typically needs the application to perform its job (not staidne)

A Plugin needsto abideby the contractlayedout by the application

A Importantto getthe O 2 y G NJ Ghé firsttidde, Fhiflkiit @rough, reallygood
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' T5roees Basics of a plug-in architecture - example in LabVIEW

Application e
PluginPath ng_a}mrlteml‘damez
£ Mainvi EI@ 2 mc:u:t
File Edit View Project Operate Toals Windoi@ pllug'l n mamage r =]
LI
PluginPath .3 .-
! Loadisavailsiiteplugins
| ] |
Plugins Plugins
PluginAdd - . = [ — 1 i
PluginMultiply B pll%l n I nte rfa@e
PluginSubtract il =
Numeric1
2 Result
MNumeric 2 0
-
3 | I & |
[ Excate Plugin ) p Get Exported File Pathai  Get LV Class Default Value.vi
[ Bt ) £ PluginBase.lvproj -... EI@
_ _ 2 File Edit View Project Operate Tt
PluginMain. lvproj/My Computer| « | n | "
[el=1- 1" |8

Items | Files |

= PluginBase.lvlib:PluginBase.lvcl... EI@

File Edit View Project Operate TEHE
I T T T

[>I@]@n][5d-AT?

£ PluginBase.vlib:PluginBase. lvclass:Executevi Block Diag... [ = | = |
Window Help

E- EQ Project: PluginBase.lvproj
=8 B My Computer

£+ [} PluginBaselviib

£ @ PluginBase.lvclass
i W@" PluginBase.ctl

[ private

Thisis all that needs

File Edit View Project Operate Tools
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using classes

[:.P" protected - B . .
8 it [>[] @[w][@] 28] [walw] 2 |[159t Appicd -, [ Tobe in your application
|!‘3 - MNoE vt] .
_‘E' Dependencies = (b u I |d . exe)
B ‘-'f:_ Build Specifications object in
05J m
Nu:mericl é Result
[DELH . BDEL]
mi - [No cnfie!
DBL K
error in (no error) error out
(===t H; 2
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' T5roees Basics of a plug-in architecture - example in LabVIEW

Application

C:\Temp'\ExamplePlugin'builds\PPL

[ Get Plugins ]

Plugins
PluginAdd

PluginMultiply |

PluginSubtract

Numeric 1
2 Result
MNumeric 2 0

3

[ Execute Plugin ]

[ Bt ]

PluginMain Jvproy/My Computer] « [ |
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£ Main.vi EI
File Edit View Project Operste Tools Wmdo{:‘
|2 (@0
PluginPath

Il

Plugins

.

PluginAdd.ivproj - ... [ = |[ & |82

£3 PluginAdd.iib:Plugin... E-@

File Edit View Project Operate To || File

ISl « | 82 &

Edit View Project Eﬂﬁﬂ
2[@][@n][.Q

Trems | Files |

PluginAdd.vlib:PluginAdd.lvelass:Execute.vi Block Diagram... [ = |

=&l Project: PluginAdd.vproj File

Edit View Project Operate

Tools Window Help

2 W My Computer

|':{>| |O|E|..|hull_' _f|15ptAppI|cat|o1 oy

.ﬂ_}} PluginBase.lvlibp

= [ PluginAdd.hviib T[No Error <
- i PluginAdd.hvclass
8" PluginAdd.ctl
I private [oBat o
[J" protected Mumeric 1
[ PluginAdd Initvi| | [TE00 : Result
@) CleanUp.yi MNumeric 2 [:J‘>—H7HBI-
a D"—'3 -d _ [oeck
ependencies -
G e Build Specifications e;oﬂr in (no error) B

Lo

Building a plugin-f r a mewor k

PluginMultiply.vpraj - P... EI[

£ PluginMuttiplyil.. | = |[@ [ &= ]

File Edit View Project Operate Tof

=R | &5 i

File Edit View Project %ﬂ
>[@] O]

Implemertt
the interface

frems | Files |

= PIuginMuIﬁpIy.hrﬁh:PIuginMuIliply.Iuclas; Execute.vi Block

= [k Project: PluginMultiply.hvpraj
=3 E My Computer
%) PluginBaseviibp
= L; PluginMultiply.iviib
E- @ PluginMultiply.leclass
b W@ PluginMultiphy.ctl
- [ private
w L™ protected
i @), PluginMultiply_Init.vi
-[@, CleanUpui
'-=-,' Dependenmes
[+ 4‘-_ Build Specifications

using

classes

File Edit View Project Operate To%)ls Window H
> [@] @[n][ @[] [wa]=® - [15pt Applic
|
|j Mo Error Vt
object in object out]
0B || ll==={}F0E1 |
Mumeric 1 /
DBLN ﬁ
Result
Mumeric 2 El
DBLN ﬁ
error in (no error) error out
S5k ;‘ gmm-
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| e('?no.ogies Basics of a plugin architecture - example in LabVIEW

£} PluginMain.ivproj - Project Explorer o || B

File Edit View Project Operate Tools Window @vv‘

» Computer » Local Disk (C:) » temp » ExamplePlugin » v‘t,” Search Exam
% &S| | 85 v | @~ ¢

Items | Files \

Organize » i Open Include in library = Share with = New folder

= Name Date modified

= J::g. Project: PluginMain.lvproj N Librarics 4
) ] ? builds
PluginBase.lvlibp £} Bocments Plugins
8@ PluginBase.lvclass @' Music
- (" protected k= Pictures
). PluginBase_Init.vi
CleanUp.vi )
- @) Executewi B videos
Main.vi
i = Dependencies ‘& Computer

3, ?;‘WBuild Specif{icat.ions ;‘E Local Disk (C:)
i = My Application

(=, Main.vi
PluginMain.aliases

5|l Subversion — P

| PluginMain.lvlps

& PluginMain.lvproj

a Data (D:)
& VTTShared N\\vitnas) (S:)
Plugins  Date modified: 21-11-2016 12:46
File folder
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e('§>hno,ogies Why did we use PPLs plugins on cRIO targets

a Background info and requirements:

NIDays Eindhoven,

b

s

pn

Customer has multiple production plants worldwide
Multiple production lines with multiple test stations

1 Software (and Hardware) platform A maintainability
This platform should be modular and extendable
Previous production lines use cRIO (controlled by PXI)
cRIO should work standalone

Multiple types of DUTs, small differences in test.

Flexible way of adjusting / extending the code, in the right
place

ov 22 2016 Buildinga pluginf r amewor k using classes and Packed Project Librariesté

a nlgé



= Why did we use PPLs plugins on cRIO targets

echnologies

cRIO software platform should be modular and closed:

a Modular:
Each component is separated and has an abstraction layer
C Plugins made with LabVIEW classes

a Closed:
Developers can only make changes where this is allowed.

Changes effective on the cRIO platform without rebuilding.
C Compiled code into a Packed Project Library
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VIT S e Software platform overview

Overview:

Sequenc
Interface

|
|
I Device | |
o (5o
|
|

|

Platform

ProductSpecific
Plugins

Scanner
[ CANComm
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VITE N e Software platform overview

Utils and devices:
RT Data
Man.
[Dewce} [ UTILS}
Base

7 |\ Platform

A A
‘V Product Specifi
Plugins

Scanner
[ CANComm

|
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Use separate project files for each PPL

- Dependencies are shown

- Easy linking to correct PPL

- Exclude dependent PPLs in builds

- Configuration management

~
3 SeqPluginSCU_ParameterFlashing Properties

DonotcRIOo f
- ::s.-..-...-.. -

IE=Y=1: I

PPL

File Edit View Project Operate Tools Window Help

B

Items | Files

= B
i -z Dependencies
-l-_ Build Specifications

- @ Chassis (cRIO-9035)
'“;2‘3 SeqPlugin_Base.vlibp

E}_'E Dependencies

|:__.| vi.lib

C @) CVT Handlers.Ivlibp
£ B Eac-= 1o

Category

Information

Source Files
Destinations

Source File Settings
Advanced

Connector Pane State
Verzion Information
Pre/Post Build Acticns
Preview
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["| Disconnect type definitions
Remowve unused polymerphic VI instances

Remowve unused members of project libraries

Additic

Madify project library file after rernoving unused members

Exclude dependent packed libraries

Exclude dependent shared libraries

Buildinga pluginf r amewor k using

=F |E§. Project: SeqPluginSCU_ParameterFlashing.lvproj

L3 SeqPluginSCU_ParameterFlashing.Iviib

E\‘ Ef; RT CompactRIO Target (0.0.0.0) [Unconfigured IP Address]

classes and Packed Project Librariesé anl8
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echologes 1 N€e DOO0Os and DonotcRlOo f

Make naming conventions and stick to them !!

- Plugin architecture = Dynamic loading

- Keep the PPL name the same as the LabVIEW class

) "MyPlugin.Ivlibp:MyPlugin.Ivclass"

X

packed library path |[C=#

"MyPlugin.lvlibp:MyPluginForTest.lvclass"

[ MNe Errar <[

I‘?r.’:s.:‘?r.’:s..lvclas.s.

ENE £} ={#0811|PPL ClassDefaultVal

b
" e
) - Filekxk
error in (no error) IlE g bl =+ |- Mjm k22 | [error out
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B> The DO6s and DonodtcRRlOof PPL

echnologies

Dynamic loading with dependent PPLs (ex. DUT with device)

a Firstload your dependencies into memory

@ Define a standardized method to load dependent PPLs

Xl Donot build your dependenci es
A Duplicates in memory, cross linking (ex. Base classes in main)

A Exceptions i no dependencies to other PPLs

|j Mo Errar "t

.
C=={§0B2 || PPL Clas=DefaultVal

]
oo BE2 5 | | error out

Dependant PPLs

/ J ok, P
packed library [ZE<F o N]
1 ]
i i UTIL g L]

PPPPPP
ssssss
rrrrrr

T3
4
4

error in (no error) IE ke
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B> The DO6s and DonodtcRRlOof PPL

echnologies

Preloading PPLs at startup saves time

Loading PPLs when they are needed, costs time at that moment.

X
If they have loading issues, you have to wait untill they are

loaded

@ Loading PPLs at start up does not cost extra time
In execution + you know if your PPLs have errors at startup

UTIL

T /PPL | [}
: r__:-“‘“‘j“c LUAD FFL
S ) ] N, S—
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ocmoogies T he DO6s and DondtcRIOof

Rebuilding when a base PPL is changed (version change)

A new version of your base PPL breaks

the executable and inheritance.

X

Rebuild your complete plugin structure
@ Rebuild your executable

A check out the available tools

NIDays Eindhoven, Nov 22 2016 Building a plugin-f r a mewor k

using classes and Packed Project Librariesé
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The

MGI Solution Explorer

DO

OS

and

http://www.mooregoodideas.com/maqi-solution-explorer-2/

&) Automate your PPL build

@ Configure a list of project files in the correct order of building

DonotRIOo f

@ Option to build for debug or release

Status

File Build Help Build Steps

= . VIT_PPLBuilds.lvsin Solution ltems
E% « Utils.lvproj
|l_:g Logging.lvpraoj A Utils.lvproj
&2 LoggingFilevproj Utils.vproj

|2 MasterHandshake_Base.lvproj

&2 Device_base.hvproj

[l DUT_Base.lvproj

&2, SeqPlugin_Base.lvproj

@Q SeqPluginlnitializeGlass.lvproj

@Q SeqPluginnitializeRolle.lvproj

|l_:g SeqPluginMoveGlassAndRolleToPosition. vpraj
[ SeqPluginMoveGlassToPosition.vproj
[ SeqPluginMaveRollaToPosition.vproj
&2 SeqPluginPowerOff lvproj

[ SeqPluginPowerOn.lvproj

&2, SeqPluginStartComm.lvproj

@Q SeqPluginStopComm.lvpraoj

@g SeqPluginLoggingDisablelvproj

|l_:g SeqPluginLoggingEnable.lvproj

|2 SeqPluginDisableHallPulses.lvproj

&2 SeqPluginEnableHallPulses.vproj

i [ SeqPluginLoggingSetChannels.vproj

Logging.lvpraoj
Logging.lvproj
Logging.lvpraoj
LoggingFile.vproj
LoggingFile.lvpraj
LoggingFile.vproj
MasterHandshake_
MasterHandshake_
MasterHandshake_
Device_base.lvproj
Device_base.lvproj
Device_base.lvproj
DUT_Baselvproj
DUT_Base.lvproj
DUT_Base.lvproj
SeqPlugin_Base lvg

SenPlunin Race hor

Build Iterns

Open "Utils.lvproj”

Utils (RT CompactRIO Target)
Close "Utils.lvproj”

Open "Logging.lvproj” | 4

Legging (RT CompactRIO Target)

Close "Logging.vproj”

Open "LoggingFile.lvproj”

LeggingFile (RT CompactRIO Target)
Close "LoggingFile.lvproj”

Open "MasterHandshake_Base.lvproj”
MasterHandshake_Base (RT CompactRIO Tar
Close "MasterHandshake_Base.lvproj”
Open "Device_base.lvproj”

Device_base (NI-cRIO-9035-01B1A212)
Close "Device_base.lvproj”

Open "DUT_Base.lvpraj”

DUT_Base (RT CompactRIO Target)
Close "DUT_Base.lvproj”

Open "SeqPlugin_Baselvproj”

SenPlinin Race (AT CamnartRIO Tarnetl

m

Building "Utils.lvpraj - RT CompactRIO Target - Utils”

01:21:34 PM - Connecting to LabVIEW 2014

01:21:50 PM - Building "C:\VIT\IRS15\trunk\Src\PPL_Src\VIT_PPLBuilds.lvsIn"

01:21:50 PM - Generating build steps

01:21:50 PM - Opening "C:AVITAIRS15\trunk\Src\PPL_Src\Utils\Utils.lvproj"

01:21:53 PM - Generating Checksum for Utils.lvproj: RT CompactRIO Target

01:21:54 PM - Building "C:\VIT\IRS15\trunk\Src\PPL_Src\Utils\Utils.lvproj - RT
CompactRIO Target - Utils"

LabVIEW 2014
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http://www.mooregoodideas.com/mgi-solution-explorer-2/

cmooges T he DO6s and DondotcRIOof PPL

MNATIONAL "2 Cart | Help |Search 2
INSTRUMENTS

(This is not me)

Products & Services | _Solutions | Support | ___ Community | _Academic | Events | Company |

Ml Home = Suppor > KnowledgeBasse E|‘|g|is|‘| L

| Contact MI

[

~ KnowledgeBase

= Request Support 6 rating s E————————T— 3.5 out of 5
from an engineer

Unsupported LabVIEW Features on NI Linux Real-Time
Targets

Summary of unsupported features:
Property nodes for Ul properties
Modifying Front Panel Objects of RT Target Vis
Dynamically loading without first compiling for RT
Debugging Reentrant Vis
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B> The DO6s and DonodtcRIOof PPL

echnologies

Dondot use Ul property nodes on 1

X| There is no front panel for VIs that run on the RT target.

X] In some cases, you can establish a front panel connection

A use some unsupported LabVIEW features
A The Ul updates are asynchronous !!!

@ Most RT applications do not need a Ul for every VI
@ Workaround with other types of controls
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NGeoges The DO6s and DonotcRIOof PPL

Starting active objects in plugins:

XIDonot e the Set Contr ol val u

|“ CreateMew "I

Dy B B VI o
Ctrl Val. 5et Run VI
1*Contral Mame g » Wait Until Done

i
Srus

t Value vAuto Dispose Ref

reference in
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NGeoges The DO6s and DonotcRIOof PPL

Loading a PPL on Windows and Real-time: cad  packed brary buttfor a o

load a pa_cked library I:'jluiltfcur a target
X| Loading a PPL for RT on windows
X| Loading a PPL for windows on RT

current target or operating system.

The ¥l is not executable. The full

a Vague error popup / Blocks deployment | ceianaeas
a Only visible on cRIO monitor

@ Create separate build specs and build locations
@ You can load the same Ivlib in PC AND RT Target

P Untitled Project 2.

File Edit View Project Operate Tools Window Help

File Edit View Project Operate Tools Window Help

|| a5 ok | BB~ o] ih=1: BOX||SE| |-

L Project Untited ProjectZ o]

2 B My Computer

B . DUT _class
3 i i-[# CleanUpwi
; L g DUT i O DUTlvclass
=1 m RT CompactRIO Target (0.0.0.0) [Uncenfigured IP Address] Ig; DUT _Init.vi
- [ Chassis (cRI0-9035) { L GetNamewi
.Iz‘é DUT.Ivlib | i-[@ Methodlvi
j‘ Dependencies i i@l Method2.vi
= i Build Specifications , L; DUT. ik
§§ puT If_g;
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