Prevas

Plugin Architectures

Customizable application with plugin
architecture
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®Prevas  \What is a plugin?

From Wikipedia:

In computing, a plug-in (also called plugin, addin, add-in, addon, add-
on, snap-in or snapin, but see also extension) consists of a computer
program that interacts with a host application (a web browser or an
email client, for example) to provide a certain, usually very specific,
function "on demand". Add-on is often considered the general term
comprising plug-ins, extensions, and themes as subcategories.

* A pluginis a set of methods that are dynamically loaded into a
(binary) application.

* The plugins expands the functionallity and/or customizies the user
Interface.
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Prevas Why use Plugins

Easier to maintain.
— Many applications can use the same base.

— The basics can be more or less static for a long time, since the specific
functionallity sits in the plugins.

Reduces cost

— The main difference between projects will be the contents of the plugins,
and many plugins might be reused between projects.

Easy to customize
— Customers can customize the application to meet their specific needs
Protecting IPs

— Company IPs are protected in a binary application, while still allowing
plugins to benfit from them through a well defined interface.
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®revas  p|ygin types for LabVIEW

« Shared Libraries

* ActiveX
e \/| Server Shared Libraries
° LVOOP ActiveX

VI Server

LVOOP
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Shared Libraries
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VI Server
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Prevas  |LabVIEW Plugins

"Modifies” or adds new
panels to an existing
GUI

Adds new functionallity
to existing driver
layers.



®revas  ghared Libraries

Pros Cons
« Support plugins from many other « DIlI's written in other languages require
program languages other environments to maintain.
« Many instrument drivers are delivered « LabVIEW DII's are hard-linked to a
as DLL’s specific LabVIEW version
* OS specific

* No Plugin Panel support

* No type checking if the function
prototype changes.
(only runtime error)

Note:

In LabVIEW < 8.5 the DLL had to be loaded
from start, and could not be unloaded

pathin (= pakth out
errar in (no error) = i === B=rror ot
param 1 —_I' I_return walue
param 2 J param 1 aukput

— param 2 oukput

CL L L]




Prevas ActiveX

Pros
« Support plugins from other program
languages

« Can add panel views from the plugin
using ActiveX containers

« Supported by "most” major Windows
applications.
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cons

Require other environments for
maintenance.

Not full control of memory
loading/unloading.

Can be difficult to know what methods
are needed, and in what order.
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Prevas VI Server

Pros Cons
« Custom Ul Panels can easily be « More difficult to debug

loaded into the application. « Inline operations are more difficult.
* Available on more than the Windows

platform.

« Works on LabVIEW RT
« Even works between targets.
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Prevas L \VOOP

Pros Cons

* Methods can overlay existing methods « Can be hard to unload a lvclass plugin
easily. from memory.

« Good protection of private items, * Not always easy to debug, e.g.
(attribute and methods) reentrant methods

« Easyto make inline operations on data
« True parallel execution
« Edit time type checking

« Available on more than the Windows
platform, from LV2009 even on LV-RT
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Prevas

Action
Skipped interface
method

Missing required
plugin method

Parallel execution

(reentrant
methods)

VI prototype
checking

Loading the plugin

LVOOP vs. VI Server

some differences

LVOOP

Load the plugin as normal, once
called it will use the parent
implementation instead

Tracked at edit time by using a
property in the lvclass.

All plugins must have the same
setting (reentrant) for a interface
method, but parallel calls are really
parallel.

If the plugin implementation differs
from the interface implementation, the
VI is not executable (found at edit
time).

Only loads the .lvclass file with the
method "Get LV Class Default Value”
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VI-Server (call

Must be handled as the plugin is loaded,
or by creating an empty implementation.

This is handled at run-time, and should
return a File not exist error.

To get true parallel execution we would
have to load the method N-times to allow
N parallel calls. Also requires
housekeeping of the loaded references.

Will be detected when the plugin is
loaded/called

Each method must be loaded with a
separate call to Open-VI-Reference, and
multiple times for reentrant methods.



®revas  Creating an application

Application
Status
Plugin interface
Host com. Logging feiigisss Develop the plugins needed
\wosOs o for the final application.
Replay
™ DAQMX
\ | ScanEngine
First decide what should be part of the S CAN
core application, e.g. Logging, Replay etc.
. i N Y RS232
Then define the plugin interfaces needed
to add plugins to the application.
‘ RS485
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“®revas  p|ygin architecture

Application

1

Plugin interface Service interface

Plugin
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®Prev
sttt Example

Measurement and control software

Host application Meas server

B Viking-RT{xMove). lvclass:Server_M... Q@E|
File Edit ‘iew Project Cperate Tools Window HiFEEsIg
MAIN

S

|| [@[n]

| STOP ' ‘ Reskart '
# init loop # connect loop  # cmd loop
I 6 121
etrar auk
shatus  code {C) Prevas A, 2009
This VT is the Top-Level
u t— O t e O X il HD YTin an RT application.
The application is
ssssss managed remotely by

* Host-Server communication
* Logging & Playback
« Plugin configuration
» Possible to save configuration to disk.

| = the API methods.

Wiking{xMovwe). lvproj/My Computer | < 3

CL L L]



Prevas

Example cont.
Plugins

* The platform does not support any HW in the
basic application. Instead it is supposed to load
plugins for all HW necessary for the current
application.

* Plugins are realized as a set of LabVIEW
classes, and they have one server part and one
GUI part.

DA mx DA mx DA Gm DA Gmx DA mx DA mx
GGGGG GET TIME TIME
CONFIG EUHTIME IHIT STEF ZTEF | | CLEAR
L. COHFIG EEGIH EHD
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Prevas

Plugin Selection(Run top level)

Process dependencies Update

Process,;/PlugIn | Period | Proc | Replay | Logging |ﬂ
= # Main 1000 -Z2:100 | ON oM
m Template

5 o Slave 2o 2w ||

& xMove-Dacim:x

Available Plugins

N

*Move-Danmx
Templake

Prevas

i £ GUI-Tools_DynFPO ReCondigDisplay

Runtime configuration

() TN Pravyas M

P imnim]lmm,mw

Fid Poram |
Availatde Parsmeters

=

AO_m
A0_D
A 07
AD_ 03
AD_03
L (o
Devllsn
Dl Jai]
Dol Ja0

.

Slavez 100:a -2 80
Setup Cat ~
R ' xMove-DAQmx(Run top level)
Routry) Setup
Oefauk Values 1/0 selection sebtico ano? [l
Terrplate Rem I Type | Senulated?
= © Devi PCIS0TIE TRLE
@ (A1) Dwvifa AL
& ALl Devifail Al
& [Al] Devljaito Al
& (AL} Devijaill AL
o (A1) Devijaitz Al
& (ALl Dovijait3 Al
& (ALl Devifaits Al
& [Al] Devijaits AL
& [Al] Devijaile At
& [Al] Devifait? AL
& [Al] Devijais AL
& [Al] Devifaine Al
& (AL Devlisl Al
& [Al] Devljac0 AL

1. Define plugin usage
2. Configure used plugins
3. Define Ul connections
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Prevas Plugin architecture
Detalls

Application

PPIGgin
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®Prevas | VOOP Service interface

« A Plugin uses the parent implementation of the Service interface

* This ensures that the IPs are protected, since they are never exposed to
the plugin.
« The Parent implementation can be more or less empty, but it is a good

idea to prepare this in a way that it can be used to test the plugin offline,
l.e. outside of the application.

« The application uses a lvclass that inherits from the Service
Interface.

« This means that the server overrides the interface implementation with
the current implementation in the server. Allowing the Server to expand
functionality without breaking the plugin.

Service interface

l

Service
implementation
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®Prevas  garyice interface
example

Exported interface

\
[ |
SERVEF v ZERVEF ™ SERVER »™ SERVEF v Used In the pluglns to
FIHD Ao READ WRITE i
G, B0 e access internal
g =8 B~ [—8 H 53:1
application

functionality

SERMER = SERYER v SERYER - SERYER " SERMER v SERMER-*] SERVER »™ SERVER 4] U d i th I t
NI FIND I READ WRITE GET SEHD Sed In the application
e CMD REP CLEAR
o = — 3 5— — FLUGIH FLUGIH pp
to perform the actual
| actions
SERVER ]
ERFROFR
FILTEFR
ELUGIH
Easy to expand —

internal functionality
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Prevas LVOOP Plugin interface

* A Plugin inherits from the Plugin interface class, meaning it can use all

public methods of this class, but also that the application itself only needs to
know about the interface class.

« The application only calls the "empty” Plugin interface class methods. If a
plugin is loaded into the application, each of these methods will be
“replaced” with plugin specific version.

* In the end this means that the application is protected from changes in the
plugin implementations, and that the application lifecycle is longer.

Plugin interface

Plugin
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Prevas Plugin usage

% The application uses the

- E e IF TF ] Tgﬁ Plugin interface class
L6 = P e 5K methods

Get LV Class Default Value.vi

Plugin specific
class is loaded

If a plugin is loaded the
plugin methods will
override the interface
methods. If a interface
method is not present in
the plugin class, the
interface method will be
used.

o

E ERFROF
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Prevas Creating a LVOOP plugin

Inheritance Hierarchy

P Project Explorer - Untit, .. r. ]rhl_&

P Progect Explorer - Untit,,. r. ]ml_&

B Project Explorer - Untit, .. r. ]rhl_&
Ble EX Yew Poject Qperate ook Wi Ble ER Yew Poject Qperate ook Wi Ble ER Yew Poject Qperate ook Wi Class Mame Class D
M 0 o SIS 0o SEHE X X0 [ LabWIEW Chiect The Lab
oo vy 1 o i oo - = Plgin-Interface leclass
TCP-Plugin. lvclass

= & Project: Unbitled Project 2 SRR T P oject, Lrithed Project 2 = & Project: Unbitled Project 2

= N My Corpuer = N My Corputer = N My Corputer
: o @ Puon-brbafacs hdses

I o 9 Pugn-bbafacs hdses
‘#. Dud Spechications 19 Dapandandes P T thon bciass
"Ql‘ Bubd Spechications + %7 Dependences

‘®. Buld Speciicabons

Create plugin project Add interface class Create plugin class Edit inheritance

B! Project Explorer - Plugi... [= |[0][X]
File Edit “iew Project Cperate Tools  Winc

EEEF IR X

rems | s Remember:

=- @; Project: Plugin example. lvproj
2 B My Computer

Add p|UgIn SpeC|f|C - ﬁ Flugin-Interface. lvclass Create SOU rce

code and edit ? it . -
appearance distribution for the

@ WriteStream.\t‘i

o — plugin on the targets
Clear.vi o o .

-aqlgt%ependencies Whel’e |t IS |ntended

B h-6-_.. Build Specifications

L [ TCP-Plugin tO be u Sed '
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Contents ~ Pf&h
= @ Pluon-Interface dyclass H:\Offine files\Seminars\NI-Days 2010y =
“ m axample|Plugin interf acelWritaStream. vi
@), ReadStream.vi
@) Ity
@), Clear.vi
&, ErrorDialog.vi fccess Scope
(3) Pubkc
(O Community
) Protected
() Private

[TIRequire descendant classes to averride
this dynamic dispatch Y1 P

<

[TIRequire overrides of this dynamic dispatch
V1 to aways invoke the Cal Parent
Method node ~

Lok J[ cocel J[ neo |
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Prevas lvclass settingS

Specify the scope of the
methods in the plugin.

Detect missing methods at
edit time.

Set if we require the parent
class (interface) method to be
executed, e.g. to handle
common plugin information.



‘e .
T Questions

Thanks

Johan.Sandquist@prevas.se
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