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l. Why use Instrument Drivers?

e Simplify Development
e Automate Testing
e Abstract Developer from Device Syntax

e Code Reuse
— write once, use many times
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Simplify Development with Instrument Drivers

Test Program

Intuitive high-level functions: ReadWaveform

Ins @
eﬂ
g building
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Cryptic command strings: “set:vert_div:0.
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range che
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Il. FInding Instrument Drivers

e Manufacturer’'s website

- Not all provide drivers

- Some offer only API (e.g. DLLS)

e NI Instrument Driver Network

- Learn about drivers
— Get help with developing drivers

— Submit your driver to the network

e Request Instrument Driver
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NI Instrument Driver Network

e Via web browser www.ni.com/idnet

NATIONAL »
ﬁ . 2 cart | Hel 2
INSTRUMENTS I e
Improve your ni.com experience. Login or Create a user profile.
byl | Cortact MI Pruducts& Services | Solutions | Support

NI Developer Zone mmm
NI DBVE|0|)8I’ Zone | Instrument Driver Network

United States

é Submit a Driver » | & Request a Driver » | p Browse Drivers »

Narrow R Its B .
Instrument Driver Network

Manufacturer
A

Instrument drivers for moare than 5,000 instruments from over 200 different vendors for LabVIEW,
B-C LabWindows/CVI, and Measurement Studio for Visual Studio.
D-E

Industry's largest source of instrument drivers

e Find drivers from within LabVIEW

B Getting Started

File Operate | Tools Help
E bk Measurement & Automation Explorer, ., l
E l Instrumentation Find Inskrument Drivers. ..
] MathScript Window. .. Create Instrument Driver Projeck. ..
Advanced Development 3
Merge VIs... B .
] Yisit Instrument Driver Metwaork, .

SEr vty [ 3

=N

]



Search by Manufacturer

4 wselect onex
A0 Data Syskems
AOIP Instrumentation

| >

[

Accsense
Accu Therm Corp
Accukech

T— ) . Acton Research Corporation
# Find Instrument Drivers - Configure Search -
Advantest

Aeroflex

E_]-[a Connecked Instruments - narotech Liiid
=S Installed Instrument Drivers T | weloome Teq  ASrotechiUnidex
ﬁ &30 Agilent Technologies

The MI Instr American Reliance Plug and

ﬁ ag+395a Play instrunng :
ﬁ Aqilent 3FRKE Series Analog Devices

1 Agient 34401 IF you requir PHP, you
ﬁ Hhrdsikzk can use the aplab
Assoriated Research

Audio Precision
Avtech Electrosystems

E+K Precision lIser

BOC Edwards
Eancomm

Eehlman Electronics w

| <select one " |

Additional Keywords

NI Certified Drivers Only

*Configure vour search manually using these controls,

< Back ] [ Search = ] ’_ Close ] [ Help J
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Select Drivers to Install

B Find Instrument Drivers - Search Results

river Tech:ll'Tn:nEI;g';.-' Cerpll:‘li{:ied RS Al g9 kkkk 5 ratings &
E}@ 233000 Instrument Driver PnP Yes 5.00 .
g Driver for LabVIEW 7.0 ~ | Driver ADE(s):
- igf#) Driver for LabVIEW 8.0 | LabVIEw
=z 20330 Instrument Driver PrP Yes 3.87 Min Yersion - 7.0
% E:Ir"-.-'er For LabVIEW 7.0 Required Support Software:
g Criver For LAbWIEW 8.0 NI-VISA
[—}@ ag33ao: Instrument Driver PrP Praj es 4.03 Min Yersion - 3.0 =
% Driver For LabYIEW 2.0
[—}@ ag34405a Instrument Driver PrF Yes MR Driver Reyision:
>% Criver Faor LabYIEW 8.0 1.5.1
% Driver Faor LabYIEW 7.1
[—}@ 233458 Instrument Driver PrF Proj Yes MR Mgnufacl:urer: .
: ) Agilent Technologies
) Criver For LabYIEW 8.0 Hewlett-Packard
[—}@ ag4339b Instrument Driver PnP Yes MR -
g Criver For LabVIEW 8.0
@ Driver For LabVIEW 7.0 Model{s) Supported:
=g 30531 3xa Instrument Driver FrP Proj Yes MR 331204
A Driver for LabVIEW 8.0 gggggi
[—}@ agsdexx Instrument Driver PnP Yes 3.87
% Criver For LabYIEW 8.0 Interface(s):
% Criver For LabWIEW 7.0 IEEE 455.2 (GPIE) |
E}@ agsdexx Instrument Driver PrP Proj Yes 367 Z @ > -
H o Ay e R IR L L R M B n] — —
*Qpen the Folder(s) in this tree to reveal individual
downloads For each result, [ < Back. [ Inskall = ] [ Close ] [ Help ]
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Install Drivers

B Instrument Driver Installation

Series

Inskallation successful, The driver is located in the directory lisked belaw,

Z\Program Files\Mational InstrumentsiLabyYIEW 8. Sinstr . ibyAailent 33K

@

Close
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Use Installed Drivers

B Untitled 2 Block Diagram

Fil= Edit

Yiew Project

Dperate  Tools

YWindow Help

&

0| |ba

=

off

13pk Application Fonk

-

| ®  Programming

| » Measurement IjO

|* Instrument IO

L Insktrurment Drivers
L ai 33300 FGen

) ot |
)

agadxxx - Ini...
Combigad
=

Configure

+ =
Applkakion
Erarple

r

Application E. ..

dubon
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Ackion)'Skakus

ag3 oo - L.,

Cloza
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. INSTRUMENT INTERFACES
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e Serial (e.g. RS232) ‘
GPIB — IEEE 488

USB 1.1/2.0

FireWire — IEEE 1394

Ethernet (e.g. IEEE 802.3) 50|

Internal Computer Buses EXPRESS'
- ISA/PCI/PCle/PXI/PXle

e Industrial Networks
— DeviceNET, PROFIBUS, etc.




Software Instrument Interfaces
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Programming With SCPI

Standard Commands for Programmable Instruments
Set of required commands (*IDN?, *RST, *TST?, ...)
Hierarchical command structure

Example: “set:vert_div:0.001”

VOLTage CURRent




Virtual Instrument Software Architecture

e Platform and Interface independent
e |s the backbone of the IVI
e SCPI command set used R —

Visual Studio with Measurement Studio

LabVIEW, LabWindows/CVI }

o
p

Instrument Drivers L Direct I/O J

i Ic
: g PES b
{Instrurnent 140 Assistant) JE o '
/ '\ il
IJ'.'SJI.E LA5A -
[
g N : &

GPIB Serial Ethernet PXl VXl Lock Async Unlock  Register Access

[Instrument] [Instrument] [Instrument] [Instrument] [Instrument] [Instrument] a




Instrument I/O Assistant — (demo)

e Interactive window uses VISA to help user
communicate with SCPI commands

e Automatic and Manual parsing of received output
e Build I/O Steps, Test, and Verify
e Instr. I/O Assistant generates LabVIEW code.

Step Sequence & Enter a Command [elick Run Sequence to send commant] Temination Character

=l [ | BRun This step
fuko Parse Parsing Help Clear Parsing

7+
o Quiery and Parse Byte Index _\ Hesidecimal F ASCIF

v@l select Instrument

00000000013 :
00000000026
00000000039 :
00000000052
00000000065

78:
00000000091 :
00000000104

o ackd Step | B-Run Sequence 00000000117:

130:

Outputs HEX and A5CI = | Byte Order| Big Endian Matorala) = Separator(s] | m

@ Manufacturer
@ Instrument Name
® lengthiumBytes

1 @ numBytes [waveform
@ Waveform
Type
bytevint x| M Anap

Bipte Count Aoy Size - 2500)
Number of Btes (Z500) ~] [bytels) =]
4. To End of Data

—Selected Taken

Token Mame

Data Type [ 500 1000 1500 2000 2500




Interchangeable Virtual Instrument (1VI)

r l

I IVI-COM I

i M Class L4p | VI Classes
1(|[{Cor COM)|| Driver _ Compliant || I .

1|{| Custom e Specific I Switch
1| Specific 'g"c Ci'Ian Driver & I

: omplian :

! Diees | o IHE;?I’S;GE | i Power meter
; : : . Oscilloscope

70 Llbrary DC power supply
............................ g Digital Multi-Meter

Instrumentation Hardware Spectrum analyzer

RF signal generator
Arbitrary waveform/function generator

Courtesy of Interchangeable Virtual Instruments Foundation, Inc. o I .
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V. Instrument Architecture

Application Programs

Getting Started VI

Functional Body

Application Vs
Initialize Close
Action & .
Configure Status Data Utility
Component Vs
| |
Support Vs VISA
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Instrument Driver Vs

THTIS W

4 e

Ack

ckion ¢
SEqk
||-:-||-:--:-|-:-

TRTDSZ W

LE

Clo=g

Data
Utility

Close
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Q Seatch

[ P
Do Wi

| » Programming

Application VIs

[ » mMeasurement Ijo

| Instrument IO

L Instrument Drivers

L aa 33 Faen
L Application Examples

—

agIdmo: - Wi, ag33xex - AL,

o

EXAHFLE

CIEEREE
ARE

YA
afFE

wavefarm name Frequency (1000 Hz) dup YISA session
YISA session
1z
HF 33120 HF33120 HF 33120 HF 33120 HF 23120
" error ouk
el e 2NN o iy : E! bt ]|
I_ EI:'-%I sel-arb ClwF conf "'Jt'ii”':"" ad B |
EFFOF in (o error) e . - || farb Excample]
I H amplitude (0,1 Ypp) :
offset  yser-defined

user defined waveform (0001w catalog

[uiEk
upload the waveform into the unit (¥pp:0)
instrument's memary

output the uploaded
waveform

MEMOFY

list the user-defined
waveforms stored in the

pop-up message if an
error occured

EFror query




Instrument Driver Inputs & Outputs

Instr. Descnptor [GPIE:: 22 T:Hmm?i VIS4 seszion
ID Query [T: Check] - ¢ E

Feset (T: Reset] -~ peimtaistiores grror ot
EI1or i [fio efror] ==

e Instrument Descriptor
e VISA Sessions

— A connection or link to a specific instrument
- Created after instrument is initialized

- Used throughout VI whenever you communicate with
that specific instrument

e Error cluster
@&I%
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Putting It All Together

Instr, Descripkor
In:lmm

LHF‘S##DIF& Initialize.wi  HP344014 App. Example.wi  HP344014 Close, wi Simple Errar Handler i

HP 34401 HP34401R HF]‘IEE
77) hore ‘
Trakializg ERAMPLE Claza

Function (0:% DiC) Measurements
(16 ¢ FDEL]

e |nitialize instrument
e Perform operation(s)
e Close instrument

e Check error status
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Controlling Multiple Instruments

e Similar to controlling one instrument

e Get detalls and make a flowchart

e Keep VISA sessions separate

e Use error clusters to define execution order

Frequency

hp 331204 - [DBLF hp 33120a - Wim
[ritialize. v Config Ex.wi ”

331204 - Cloze vil
HFZ3120 HFzz1z0
; BEacs 1 ;
Aanndl g TKTDSE”‘H erunplee (TR TS Fdx Close TETDS & Simple Errar
| |Initislize. vi Example?. vi Cloze. vi Handler. vi
THTDGZ N
I
[T Cla=ze

' THTDAZ AN
-'“““““ - i [wavetorm shape &L%
I-ﬂ‘ Sine ™ Ecamdl e |
lamplitude [Vpp) aveform
1.00 Graph




V. Driver Guidelines

1. Familiarize yourself with instrument
2. Driver Architecture and API Design
3. VIs: Names and Properties

4. Control/Indicators

5. VI Front Panels

6. lcon and Connector Panes
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Driver Guidelines (continued)

7. Block Diagrams
8. Testing

9. Documentation
10. Example Vls

11. Palette Menu Files

12. Files and Documents to be Submitted é‘]:!:
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VI. Shared Library Overview

e A shared library is a software module
containing executable code and data that
can be call by applications or other shared

Ibraries

e Functions and data in a shared library are
oaded and linked at run time

e Shared libraries can be written in a variety
of languages
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Shared Library Overview
(continued)

e Shared libraries expose functions and data
through a standardized interface

e Most types of shared library definition are
similar to function definitions in the C
programming language

e Shared libraries are often called by
different names depending upon the
platform where they are used
- Windows = DLLs
- MacOS = Frameworks

— Unix = Shared Libraries éjt%
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Calling Shared Libraries

e Two methods for calling a Shared Library
from LabVIEW

- Configure functions manually using the Call
Library Function node

- Allow LabVIEW to generate code by using the
Import Shared Library wizard
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Call Library Function Node

Function \_ Parameters " Callbacks-l

Library narne ar path

[ E’] ~—— Thread

() Run in UI thread

() Reentrant

[]specify path on diagram

Function name

| Funchlame | Zalling corvention
() skdcall (WINAPT)
(O}

Function protobype

void Funchlamedvoid);

E (04 i[ Cancel ][ Help ]
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Shared Libraries Summary

e Call Library Function node to offer easy access to
your shared libraries.

e To call afunction in a shared library, you need to
know the following:
- The data type returned by the function
- The calling convention used

- The parameters to be sent to the function, their types and
the order in which they must be passed

— The location of the library on your computer
- Whether the function can be called safely by multiple
threads simultaneously
e The Shared Library Import Wizard allows you to
automatically generate shared library calls if you
have a header file for the library
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VIl. Sample Drivers — (demo)

e Tektronix AFG 3252

— Dual Channel
Arbitrary/Function Generator

e Tektronix DPO7104
— Digital Phosphor Oscilloscope
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