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Training ???

* |nstrumentation Centre @ NED
* 7+ figure funding from HEC

* A placefor:
— students to do experiments/projects
— faculty to do research
— NED to collaborate with the industry

* Process Interface devel opment
» Genera Purpose Instrumentation
* Instrument Calibration.

Process | nstrumentation

« State of art Instrumentation hardware from
National Instruments, USA.

* PC-based interfacing with real world
processes.

* Graphical Programming Environment.
* SOMe Sensors.
* Industry-like modular devices.

My Intention...

* To serve my Alma meter.
e To help inintroducing state of the art technology in this
area.
« To prepare enough personnel so that the centre and its
activities remain self-sustaining.
— Why Faculty, staff, and SE/TE students?
— Why not BE students?
 Problems fore-seen
— several red-tapes.
— lack of trust from the industry on NED
— carelessness from our students and faculty
— extremely slothish clerical works.

What you will go through...

* My Lectures
— 3 days of rigorous PC work in learning LabVIEW.
— 2 days of LabVIEW with genera hardware.

— 1 day on Introduction to various stepsinvolved in PC-

based Instrumentation process.

— 4 days with extremely rigorous training with NI-
hardware.

* A pop-quiz at the beginning of each day
* At least Two hours daily cut-down in your
social/socio-palitical activities.

Expected Outcomes

* Familiarization with LabVIEW programming.
 Familiarization with LabVIEW Interfacing.

» Hands-on know-how of various NI-hardware
modules.

» Courage:
— to do abetter project
— to seek industrial collaboration

e Lots of laughs.
» Maybe some adrenaline tides.
* Possibly acertificate of participation.




Your intention?
 To become a better Engineer through learning new skills
and acting accordingly with your best efforts,

 which should make you a better human being, and above
al,

* abetter Muslim. (Indeed Allah Loves the one who does
deedsin their best form, { Authentic saying of the Prophet})

» The more fruit is on a branch, the moreitsis bent.

» Knowledgeislight: let it spread and not be concealed.

» Beof serviceto your Nation and Country in whatever
capacity possible.

* Don't ever Give Up!!!

Laboratory Virtual Instrument
Engineering Workbench

11500 N Mopac Expressway
Austin, TX 78759-3504

National Instruments (http://www.ni.com)

Started in 1976 by Dr. James Truchard (garage), Jeff
Kodosky (kitchen), and Bill Nowlin (den)
LabVIEW was first launched in 1986

Currently, LabVIEW 8.0isin use.

Virtual Instruments (V1)

*Virtual instrumentation can be defined as:

—A layer of software and/or hardware
added to a general purpose computer in
such a fashion that users can interact with
the computer as though it were their own
custom-designed traditional electronic
instrument.

Virtual I nstrumentation




*Virtual instrumentation combines
mainstream commercial technologies, such
as the PC, with flexible software and awide
variety of measurement and control
hardware, so that engineers and scientists
can create user-defined systems that meet
their exact application needs.

*With virtual instrumentation, engineers and
scientists reduce development time, design
higher quality products, and lower their
design costs.

Why LabVIEW?

LabVIEw
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Virtual Instrumentation With
LabVIEW

LabVIEW ProgramsAre Called Virtual
Instruments (V1s)

Front Panel
« Controls=Inputs
« Indicators= Outputs

Block Diagram
« Accompanying “program”
for front panel
« Components“wired”
together
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ExpressVls, Vlsand Functions

*Express Vls: interactive VIs with configurable dialog
page
« Standard VIs: modularized Vs customized by wiring

« Functions. fundamental operating elements of
LabVIEW:; no front panel or block diagram

Express VI Standard VI
Function

Controls and Functions Palettes

Controls Palette
(Front Panel Window)

Functions Palette
(Block Diagram Window)

Tools Palette

« Floating Palette
« Used to operate and modify
front panel and block diagram

Status T oolbar

Run Button
Continuous Run Button
Abort Execution
Pause/Continue Button
Text Settings

Align Objects
Distribute Objects
Reorder

Resize front panel
objects

Additional Buttons on
the Diagram Toolbar

Execution Highlighting
Button

Step Into Button
Step Over Button
Step Out Button

objects.
Automatic Selection Tool

Operating Tool Scrolling Tool

% Ppositioning/Resizing Tool Breakpoint Tool

{ Labeling Tool Probe Tool
Wiring Tool Color Copy Tool
Shortcut Menu Tool Coloring Tool
Creatinga VI

Front Panel Window

Block Diagram Window

Control Indicator
Terminals Terminals

Creating a VI —Block Diagram




Wiring Tips— Block Diagram

Dataflow Programming

« Block diagram executes
dependent on the flow of
data; block diagram does
NOT execute left to right

* Node executes when data
isavailableto ALL input
terminals

* Nodes supply datato all
output terminals when
done

Wiring “Hot Spot” Click To Select Wires
Use Automatic Clean Up Wiring
Wire Routing (\
*
Help Options

Context Help

« Online help

« Lock help

« Simple/Complex Diagram help

«Ctrl+H

Onlinereference
« All menusonline

< Pop up on functionsin diagram to access onlineinfo
directly

L oops

*While Loops
—Have Iteration Terminal
—Always Run at least Once

—Run According to
Conditional Terminal

*For Loops
—Have Iteration Terminal

—Run According to input N
of Count Terminal

L oops (cont.)

1. Select the loop 2. Enclose code to be repeated

3. Drop or drag additional nodes and then wire

Charts

Waveform chart — special
numeric indicator that can
display ahistory of values




Wiring Data into Charts

Single Plot Charts Multiplot Charts

Creating 2D Arrays

Graphs

« Selected from the Graph palette of Controls menu
Controls>>All Controls>>Graphs

1. Waveform Graph — Plot an
array of numbers against
their indices

2. Express XY Graph —Plot
one array against another

3. Digital Waveform Graph —
Plot bits from binary data

Graphs

Right-Click on the Graph and choose Properties
to Interactively Customize

Case Structures

« In the Structures subpalette of Functions palette
« Enclose nodes or drag them inside the structure
« Stacked like a deck of cards, only one case visible

Functions >> Execution control

Sequence Structures

*In the Execution
Control subpalette of
Functions palette

 Executes diagrams
sequentially

*Right-click to add new
frame




Formula Nodes

«n the Structures subpal ette

 |[mplement complicated equations

«Variables created at border

*Variable names are case sensitive

* Each statement must terminate with a semicolon (;)

« Context Help Window shows available functions
Note semicolon

Data Acquisition

DAQ Device

¢ Data acquisition (DAQ) basics
« Connecting Signals L
* Simple DAQ application

I Cable
Terminal Block

Sensors

Data Acquisition System
Block Diagram

Data Acquisition in LabVIEW

Traditional NI-DAQ
Specific Vs for
performing:

* Analog Input

+ Analog Output

« Digital 1/10

« Counter operations

NI-DAQmX

Next generation driver:

« VIsfor performing a
task

* One set of Visfor all
measurement types

NI-DAQ Hardware

Hardwar e Connections

BNC-2120

SCB-68




SCB-68 Terminal Box

WhereDo | Go From Here?

«Example programs (Help» Find Examples...)
eLabVIEW Student Edition
(www.ni.com/labviewse)
*\Web resources (ni.com)
—NI Developer Zone (zone.ni.com)
—Application Notes
—Info-labview newsgroup (www.info-labview.org/)
—Instrument Driver Library (www.ni.com/idnet)

Fedl freeto writeto me
ugidwai @gmail.com




