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Hello, I'm Mikko

= Mikko Vaarala

= OptoFidelity 3/2012 -
- Project management, Sales support, Product development, LabVIEW
development.
— 6 years of LabVIEW experience.
— Lectures at Tampere university of applied sciences.
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OptoFidelity Oy — the company

Development case: Plugin Architecture
LabVIEW example: Plugin Architecture

Product example: Side Actuator
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Profitable growing expert engineering company Deloitte.
Ranked 7th Deloitte Technology Fast 50 in Finland T mplogy Zesta
40% annual growth, cashflow-positive from the beginning

OptoFidelity Company

Busmess areas:
Test and Measurement Automation

Machine Vision Systems

Engineering Services
Test Services
Digital Quality Control Tools _.

2010 2011

Patented technology for testing display and touch screen visual
Image quality and user experience
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Plugin-architecture



Plugin-architecture

User Interface

Plugin 1

Plugin 2

——

Allows adding
features to software
without compiling
new executable

Host application can
have multiple plugins
Plugin code resides
in single files (.Ivlib or
1Ib)
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- Handles two way-
communication between

Plugin X g PluginY lostand plug_ln
- Handles plugin-to-
FIFO Mathoc plugin communication

mEEC —> Creates dependency
- between plugins.

« Uses memory based

- o FIFOs for
mE communication
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Plugin Manager

Plugin Manager
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S = Provides the knowledge
of which plugins to use

= Has user interface for
displaying data and
controlling execution
= In Server/Client

architecture provides the
API for network calls

Host Application
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« Communicates with
host via pure TCP/IP
Implementation

- = Can be implemented to

run on top of different
operating systems
« Many programming

languages supported
(LabVIEW, C#, PHP.

Client Application
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Communication profile

Client Haost Flugin Hardware
I

Function Call {TCR/IP)

I
I
I
Execution Command :
I

|
|
|
.
.r"l
|
: Status Message D Executian
Parsed Return Message |
.

¥ML-formatted Return Meszage ﬁ

=== T

- UML sequence diagram for communication
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Example



Fetching plugins E

i+ fovement ™

Driver i —
{CROER] Diriver refs

nnnnnnn vi path

Drivers are retrieved to associative array:.
* Type
« Path
« Reference
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Asynchronously launching plm+n§

|: Mo Errar "t
‘u"IF'.efnuml [ E
: Run if the VT iz idle -
i path | F = ] TR S Em i reference o
A0 | [Fxec,Statet Run VI

T Wait Until Done

~[vAuto Dispose Ref

A

errorin (no error) g error out

If the VT is not Idle, return an error -
this will get passed back to the
caller as an XML-RPC Fault

* VI name in the library is referenced and run
without waiting it to finish execution >No
deadlock in host execution

« Should the plugin be already running, handle

igitialization
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= Drriver refs DIRIVER]
STATE
- EI-> IIIII

Driver Path
Private Data.methodCall queuem Tz
Sub_message ﬂ_

Dequeue the response from a method call, write it to
the requesting connection (client), and close the
connection

connection ID
value

Message is
constructed in the

host and sent to
plugin via FIFO-
enqueue function.

Plugins know who's
calling them and host
simply acts as hub,
distributing return
messages to clients.
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Side Actuator
Presented at OptoFidelity stand
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- Allows testing of physical buttons and peripherial
plugs on hand held devices.

= Customized mechanics for seven actuators.

- Stand alone control system with XML based TCP
Interface.

- Enables operating system independent communication
over TCP/IP.

Side Actuator
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System break out

= Servo motor driven um-screw
— Limit switches

- Embedded drive parameter control with NI cRIO

= NI hardware:
« NI CRIO

« 7 x NI9505 DC brushed Servo drive
« NI 9423 Digital 10 module

= NI software:

- RT: Communication and ramp calculations
- FPGA:

« PID-control for drive parameters
- Safety limit control
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For more information:

Visit the codebusters-bar at NIDays 2012
mikko.vaarala@optofidelity.com
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