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ConventionsUsed in This M anual

This manual uses the following typographical conventions:

Getting Sarted

Dialog Box

File

di r filename

File O QOpen

Sm | Med | Lrg

PressEnter

PresCtrl + O

[talicized text is used for book titles and for
emphasis.

Bold text is used for the first instance of aword
that is defined in the glossary.

Computer font represents text that you will see
on the screen, including menu names, features,
buttons, or text that you have to enter.

In this context, the text in computer font
represents an argument that you type exactly as
shown, and the italicized text represents an
argument that you must replace with an actual
value.

The “00 " is used in a shorthand notation to show
the location of HP VEE features in the menu. For
example, File O Open” means to select the

Fi | e menu and then sele@pen.

Choices in computer font, separated with bars
(1), indicate that you should choose one of the
options.

In this context, bold represents a key to press on
the keyboard.

Represents a combination of keys on the
keyboard that you should press at the same time.
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I ntroduction

This manual describes how to configure and control instruments from
HP VEE. The chapters in this manual are described briefly below:

B Chapter 1, "Introduction," provides an overview of this manual, atable
listing the supported /O interfaces, and alist of related reading material.

B Chapter 2, "Instrument Control Fundamentals," provides an overview of
the fundamentals of instrument control using HP VEE.

B Chapter 3, "Configuring Instruments," describes how to use the
I nstrument Manager and the configuration dialog boxesto configure
instrumentsin HP VEE.

B Chapter 4, "Using Transactionsin Direct 1/0 and Interface Operations,"”
describes using transaction 1/0 to send commands, read data, and control
interface operations.

B Chapter 5, "Using VXIplug&play Drivers," describes techniques for
using VXlplug&play driversin HP VEE.

B Chapter 6, "Using Panel Driver and Component Driver Objects,"
describes techniques for using Panel Dri ver and Conponent
Driver objects.

B Chapter 7, "Advanced Topics," provides additional information about
I/O configuration and I/O control techniques.

B Appendix A, "Select Codes and 1/0O Addressing," provides reference
information about the HP VEE |/O addressing scheme.

B Appendix B, "Troubleshooting," suggests some techniques for solving
problems that you may encounter.

B Appendix C, "Instrument 1/O Data Type Conversions," describes the
automatic data type conversionsthat HP V EE performs on incoming data
from instruments.
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Introduction
Supported I/O Interfaces

Supported I/O Interfaces

The following table lists the supported I/O interfaces for each platform.

Note Before HP V EE can communicate with instruments, the computer running
HP VEE must be properly configured and the I/O libraries must be installed
as described in Installing the HP 1/O Libraries - HP VEE. Also, refer to
Appendix A, “Select Codes and I/0 Addressing” in this manual for select
code and I/O addressing information.

Table 1-1. Instrument I/O Support

Platform Supported I/O Interfaces

Windows 95 HP-IB or GPIB?
(PC, HP 6232, HP 6233, EPC7/8) Serial

GPIO

VXIP
Windows NT HP-IB or GPIB?
(PC, HP 6232, HP 6233, EPC7/8) Serial

GPIO

VXIP
HP-UX HP-1B2
(HP 9000 Series 700, V/743) Serial

GPIO

VXI©

a. Can address VXI devices using HP E1406 Command Module.

b. Direct backplane access for embedded controllers: HP 6232 or HP 6233
VXI Pentium® Controller, HP RADI-EPC7/8 VXI Controller, or RadiSys
EPC7/8 VXI Controller. Direct backplane access for external PCs using
VXLink.

c. Direct backplane access for HP V/743 VXI Embedded Controller. Direct
backplane access for external Series 700 using HP E1489C EISA/ISA-to-
MXlbus interface.
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Related Reading

Related Reading

For more detailed information about instrument control topics discussed in
this manual, refer to the following publications.

W Tutorial Description of the Hewlett-Packard Interface Bus
(Hewlett-Packard Company, 1987), part number 5021-1927.

This document provides a condensed description of the important
concepts contained in |EEE 488.1 and |EEE 488.2. If you are unfamiliar
with the IEEE 488.1 interface, this is the best place to start.

B |EEE Sandard 488.1-1987, IEEE Sandard Digital Interface for
Programmable Instrumentation (The Institute of Electrical and
Electronics Engineers, 1987).

This standard defines the technical details required to design and build an
HP-IB (IEEE 488.1) interface. This standard contains el ectrical
specifications and information on protocol that is beyond the needs of
most programmers.

B |EEE Sandard 488.2-1987, |IEEE Sandard Codes, Formats, Protocols,
and Common Commands For Use with ANS//IEEE Sd 488.1-1987 (The
Institute of Electrical and Electronics Engineers, 1987).

This document describes the underlying message formats and data types
used by instruments that implement the Standard Commands for
Programmabl e Instruments (SCPI).

B |EEE Sandard 728-1982, |EEE Recommended Practice For Code and
Format Conventions For Use with ANSI/IEEE Sd 488-1978, etc. (The
Institute of Electrical and Electronics Engineers, 1983).
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Related Reading

B VMEbus Extensions for Instrumentation, including: "V XI1-0, Rev. 1.0:
Overview of VXlbus Specifications' and "V XI-1, Rev. 1.4: System
Specification," V Xlbus Consortium, Inc., 1992.

B HP VISA User's Guide (Hewlett-Packard Company, 1996), part number
E2090-90105.

This document is useful for those who create their own V XI plug& play
drivers, and provides additional information about addressing and using
VXlplug& play drivers.
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I nstrument Control Fundamentals

Overview

HP VEE supports four types of objectsfor controlling instruments. Figure 2-
1 shows one of each of these objectsin its open view. (Each of these
examples communicates with an HP E1410A V XI Multimeter.)

DMMZ (hpel1410a @ 16028) =

Direct /0 Object —

WRITE TEXT ""IDN?" EOL

To/From DMM2 =

ToiFrom Plug&play
Object ——»

hpe1d10 read ClinstrHandle, readings)

readings|

DMM2 (hpeld10a @ 16028)

Panel Driver
Object —888 ™

Multimeter

Volts DC |

Simulated Data

Function DC Voltage

Peading Mode Single Reading
Signal source

Instrument Options Trigger Options

READING

Component Driver |~

DMMZ (hpeldiDa @ 16028) | «|

Object ————»

READING

Figure 2-1. HP VEE Instrument Control Objects
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Instrument Control Fundamentals

Table 2-1 gives an overview of the differences between these instrument

control objects.

Table 2-1. Comparing Instrument Control Objects in HP VEE

HP VEE Instrument Access Main Benefits Supported
Object Interfaces?®
Direct 1/0 Communicates directly with Fast 1/0. Can HP-IB or GPIB,
any instrument. control any Serial, GPIO,
instrument. VXI, and LAN.
To/ From Requires a vx|p/ug&play Fast 1/O. Drivers HP-IB or GPIB,
VXI pl ug&pl ay | driver supplied from the can be used by and VXI.
instrument manufacturer multiple software
specific to each platform. applications.
Requires VISA to be installed.
Panel Driver Requires an HP Instrument Easy to use. HP-IB or GPIB,
Driver supplied with HP VEE.P and VXI.
Conponent Requires an HP Instrument Faster 1/0O than HP-IB or GPIB,
Driver Driver supplied with HP VEE. Panel Driver. and VXI.

a. HP-IB is Hewlett-Packard's implementation of the IEEE-488 interface
bus standard. Other implementations are called GPIB. LAN interface
support does not include purely LAN-based instruments.

b. HP Panel Drivers are also sometimes called "HP VEE drivers."

TheTo/ From VXI pl ugé&pl ay, Panel Driver and Conponent Driver
objects allow you to control instruments without learning the details of the
instrument’s programming mnemonics and syntax. If you prefer to
communicate with your instruments by sending low-level mnemonics, or if a
driver is not available for your instrument, you can useDi rect |/ Q.

Note You can use all four methods to communicate with different instruments
within an HP V EE program. However, don't use V Xlplug& play drivers along
with any of the other methods to communicate with the same instrument in
the same program — unexpected results may occur.
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I ntroduction to Direct 1/0

Di rect |/ Oobjectsallow you to read and write arbitrary datato
instruments in much the same way you read from and write to files. This
allows you full access to any programmable feature of any instrument. No
instrument driver file is required, but you must have a detailed
understanding of your instrument’s programming commandsto use Di r ect
I/ O. Also, inorder touseDi r ect |/ Oto communicate with HP-IB, GPIB,
V XI, or Serial devices, the I/O libraries must be installed as described in
Installing the HP I/O Libraries - HP VEE.

Di rect |/ Oobjects also provide convenient support for learn strings. A
learn string is a special feature supported by some instruments that allows
you to set up measurement states from the front panel of the physical
instrument. Once the instrument is configured, you simply select Upl oad
fromtheDi rect |/ Oobject menu to upload the entire measurement state
of the instrument to HP VEE. You can recall the measurement state from
within your program by using the Di rect |/ Oobject.

An Example of Let'slook at asimple example using theDi r ect |/ Oobject. Figure 2-2
Direct 1/0 showsabDirect |/ Oobject set up to obtain the identification string from
an HP 34401A Multimeter:

= dmm (hpad40ia @ 722) =

WRITE TEXT "IDN?" ECL
READ TEXT x 5TR

= AlphaNumeric =

| % b1 HEWLETT-PACKARD,34401A,0.3-1-1

Figure 2-2. Using Direct 1/O to Identify an Instrument

Thefirst transactioninthe Di r ect 1/ Oobject writesthetext string * | DN?
to the HP 34401A at HP-1B address 722. This causes the HP 34401A to
send the identification string, which is read by the second transaction and
output to the Al phaNuner i ¢ object.

For information about how to configure HP VEE to use Di rect |/ O, refer

to Chapter 3, “Configuring Instruments”. For details about housédhe

Di rect |/ Oobject, refer to Chapter 4, “Using Transactions in Direct I/O
and Interface Operations”.
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MultiDevice
Direct I/0

Instrument Control Fundamentals

TheMul ti Devi ce Direct |/ Oabjectletsyou control severa
instruments from a single object using direct |/O transactions. This object
appearsthe same asthe Di r ect 1/ Oaobject, except each transaction in the
Mul ti Devi ce Direct |/ Oobject can address a separate instrument. The
object is a standard transaction abject, and works with all interfaces that

HP VEE supports. Sincethe Mul ti Devi ce Direct |/ Oobject doesnot
necessarily control a single instrument, the title does not list an instrument
name, address, or live mode condition.

By using theMul ti Devi ce Direct |/ O, you can reduce the number of
instrument-specific Di r ect |/ Oobjectsin your program. The resulting
performance increase is especially important for the VXI interface, whichis
faster than HP-1B (GPIB) at instrument control. The following figure shows
theMul ti Device Direct |/ Oobjectanditsl/ O Transacti on diaog
box. The object is being set up to communicate with an HP E1413B,

HP E1328, and HP 3325.

= MultiDevice Direct 1O =
WWRITE mirrors TEXT "Initcont on" EOL
YWRITE fgen TEXT "FR 1234.000" EOL

YWRITE dac TEXT "wolt 1.25" ECOL
1/0 Transaction

DefaultAddress|| TEXT x| [wolt 1.25"

HP 38524
mirrars NoP | cancel

Figure 2-3. MultiDevice Direct I/O Controlling Several Instruments

For further information about usingtheul ti Device Direct 1/0
object, refer to “Using the MultiDevice Direct I/0O Object” on page 85.
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Getting Started

Note

Instrument Control Fundamentals

I ntroduction to VXl plug&play

V Xlplug&play is an interface specification that allows multiple vendors to
supply compatible hardware and software. A VXlplug&play driver isa
library of functions for controlling a specific instrument. The driver is
written by the hardware vendor and shipped with the instrument.

HP VEE version 4.0 and later supports drivers that comply with the WIN95,
WINNT, or HP-UX framework, V XIplug& play specification version 3.0 or
later. The HP-UX framework supports HP-UX version 10.x and above.

Before you can get started with V XlIplug& play, you must have already
compl eted these steps.

1. Instal theinterface (HP-1B, GPIB, or VXI).

2. Install VISA. If you're using an HP interface card, use VISA as supplied
with HP VEE. Refer to Installing the HP 1/O Libraries - HP VEE for
details. Otherwise, you must install VISA as supplied with the interface
card.

3. Configure VISA for each hardware interface. If you're using an HP
interface card, follow theinstructionsin Installing the HP 1/O Libraries -
HP VEE. Otherwise, you must configure VISA as specified by the
interface manufacturer.

VISA (Virtual Instrument Software Architecture) isan I/O library that
V Xlplug& play drivers use to control instruments. VISA isrequired for
V Xlplug&play and provides VISA function calls, which are used by the
V Xlplug&play drivers.
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What You Need

Installing the

Instrument Control Fundamentals

HP VEE needs these four files for each V XIplug& play driver.

B Thelibrary file

B Thefunction panel file
B The header file

B Thehepfile

Thefilesinstalled with each V Xl plug&play driver alwaysinclude thesefiles.
Other files are also installed.

Note that not al VXlIplug&play drivers support all frameworks. Also certain
versions of VISA may not be supported on all frameworks. Please check
with the appropriate vendor.

To install the set of files needed for each driver, follow the instructions

VXIplug&play Driver - included with the driver by the instrument manufacturer.

Software
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Location of Files
(WIN95 and WINNT
Frameworks)

Location of Files
(HP-UX Framework)

Instrument Control Fundamentals

The VXlplug&play files are located under the W N95\ directory or the

W NNT\ directory. Thislocation is relative to the root drive and directory
value stored in the registry by the VISA installation. The default value for
the root drive and directory is C: \ VXI PNP.

These are the V XIplug&play driver files needed by HP VEE:

Table 2-2. Location of WIN95 and WINNT Framework Driver Files

Filename? Location Purpose
PREFIX_32.DLL | BIN Instrument driver library
PREFIX. FP PREFIX Instrument driver function panel file
PREFIX. H | NCLUDE Instrument driver header file
PREFIX. HLP PREFIX Instrument driver help file

a. PREFIX refersto the name of the instrument such as HPE1410.

The VXlplug&play files are located under the vxi pnp/ hpux/ directory.
Thislocation isrelative to the root directory represented by the environment
variable VXI PNPPATH. This environment variableisset to/ opt by default,
so the directory isnormally / opt / vxi pnp/ hpux/ .

These are the V XIplug&play driver files needed by HP VEE:

Table 2-3. Location of HP-UX Framework Driver Files

Filename? Location Purpose
PREFIX. sl bin Instrument driver library
PREFIX. fp PREFIX Instrument driver function panel file
PREFIX. h i ncl ude Instrument driver header file
PREFIX. hl p PREFIX Instrument driver help file

a PREFIX refersto the name of the instrument such as HPE1410.

14 Chapter2




Instrument Control Fundamentals

Sumr_nary of Working with V XIplug&play driversis different than using other types of
Terminology I/O with HP VEE. Hereis a summary of how the different pieces fit
together.

B The HP VEE program calls V XIplug&play functions.

B The functions (that have parameters that may be set via function panels)
are part of the V Xlplug& play driver. The functions talk to the instrument
through the VISA software.

B Theinstrument passes data back through VISA and into the function
parameters.

A VXIplug&play Thefollowing is a simple example program that uses the To/ Fr om
Example Program  vxi pl ug&pl ay object to initiate a voltage measurement, and to obtain a
reading from the HP E1410A Multimeter.

=| To/Fram D2 =

reading |W
L—IAlphaNumeric =
1.031

Figure 2-4. Using the To/From VXIplug&play Driver Object

hpe1410 measure QinstrtHandle, hpe1410 CONF YOLT D, reading)

Further Information  For information about how to configure HP VEE to use VX Iplug&play, refer
to Chapter 3, “Configuring Instruments”. For further information about how
to use VXl plug&play in HP VEE, refer to Chapter 5, “Using VXIplug&play
Drivers”.
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I ntroduction to Panel Driversand Component Drivers

Panel Driver and Conponent Driver objectscan beusedfor a

particular instrument only if thereisadriver fileto support that instrument.

The installation procedure for HP VEE for HP-UX automatically copies all

of the available driver files onto your system disk. Theinstallation procedure

for HP VEE for Windows 95 and Windows NT allows you to select which
drivers you want to install. Chapter 3, “Configuring Instruments”, describes
how to select and configure the proper driver files for your instruments.
Also, the I/O libraries must be installed as describddstalling the HP 1/O
Libraries- HP VEE.

Panel Drivers Panel Drivers serve two purposes in HP VEE:

B They allow you to define a measurement state that specifies all the
instrument function settings. WherPanel Driver operates, the
corresponding physical instrument is automatically programmed to
match the settings defined in thenel Dri ver.

B They act as instrument control panels for interactively controlling
instruments. This is useful during development and debugging of your
programs. It is also useful when your instruments do not have a physical
front panel.

As shown in Figure 2-1, the open-view dfanel Driver contains a

graphical control panel for the associated physical instrument. If the physical
instrument is properly connected to your computer, you can control the
instrument by clicking on the fields in the graphical control panel. You can
also make measurements and display the results by clicking on numeric and
XY displays.

Even if the instrument is not connected to your computer, you can still use
the graphical panel to define a measurement state. In fact, this can be a great
benefit if you wish to develop programs before instruments are purchased or
while they are being used elsewhere.
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Component Drivers

Instrument Control Fundamentals

For example, suppose you want to program the HP 3325B function
generator to provide two different output signals:

1. A sguare wave with afrequency of 20 kHz and an amplitude of 20mV
rms

2. A sinewave with afrequency of 50 kHz and an amplitude of 50mV rms

Figure 2-5 showsthetwo Panel Dri vers that provide the desired signals.

= fen (hp3az2sb @ 717) = = foen (hp33z2ab @ 717) =

Main Fanel Main Panel

Function

rrequency [INGHEIEEEEE

Function

Freguenoy

oot - I D e ot « T O

EPhazse Fhazse

Assign 0O

Figure 2-5. Two Panel Drivers

In an HP instrument driver, each instrument function and measured value is
called acomponent. A component is like avariable inside the driver that
records the function setting or measured value. Thus, a

Conponent Driver isan object that reads or writes only the components
you specify asinput and output terminals. Thisisin contrast to a

Panel Dri ver, which automatically writes values for many or al
components.

Conponent Drivers are provided to help you improve the execution
speed of your program; speed is the only advantage they provide over
Panel Drivers. The execution speed of aprogram is generally impacted
most when an instrument control object is attached to an iterator object
where it must operate many times. In these cases, it is common for only one
or two components to be changing; thisis exactly the situation

Conponent Drivers aredesigned to handle.
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The increase in execution speed provided by a Conponent Dri ver will
vary considerably from one situation to another. The increase depends
primarily on the particular driver file used. There is no easy way to predict
the exact increase in execution speed.

For example, suppose you want to program the HP 3325B Function
Generator to do the following:

1. Output asine wave with an initial frequency of 10 kHz and an amplitude
determined by operator input.

2. Sweep the frequency output from 10 kHz to 1 MHz using 5 steps per
decade.

In thiscase, it makes senseto usea Panel Dri ver to perform theinitial
setup and a Conponent Dri ver to repeatedly set the output frequency.
Figure 2-6 shows a program that does this.

I" Amggt“de [ - fgen (hp3326b @ 717) =
m
l—ﬁﬂ Main Panel
-
Fun<tion
rrequency TNIEIEEEE
anPLITUDE | 2mplitud- HESEIN G533
otfset (NN
hase
Aszssign U
—|For Log Range | =
—|  fgen(hp33zsh@ TIT) | 4|
From |1Dk
Thru [roook 1 FREQUENCY
iDec [

Figure 2-6. Combining Panel Drivers and Component Drivers
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Further Information

Instrument Control Fundamentals

For information about how to configure HP VEE, refer to Chapter 3,
“Configuring Instruments”. For further information about howse the
Panel Driver andConponent Driver objects, refer to Chapter 6,
“Using Panel Driver and Component Driver Objects”.

Support For Register-Based VXI Devices

When using the instrument control objects to directly address VXI devices
on the VXI backplane, you need to know whether devicemassage-

based orregister-based. HP VEE communicates with message-based
devices by means of SCPI (Standard Commands for Programmable
Instruments) messages. HP VEE also provides Interpreted SCPI (I-SCPI)
support for most Hewlett-Packard register-based devices. I-SCPI drivers let
you communicate with register-based devices as though they are message-
based. This means that an HP VEE program can communicate with a
register-based device using standard SCPI messages, provided there is an
I-SCPI driver for that particular device. If no I-SCPI driver is available for a
register-based device, HP VEE must communicate with that device by
directly accessing its registers.

The I-SCPI drivers give you the flexibility to use any of the instrument
control objects you prefer. You can usefaeel Driver for easier
programming, or use SCPI command®iimect |/ Ofor faster execution
speed. When you program HP VEE to communicate with a register-based
device using SCPI messages, HP VEE will inform you if the required
I-SCPI driver is not available. In that case, you need to access the device
registers directly usin@i rect 1/ OorMiltiDevice Direct I/0O.
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Using Instrument Control Examples

HP VEE includes a number of examples that are copied to your system disk
automatically when you install HP VEE. In addition, the first time you
execute HP VEE, it copies a default instrument configuration file to your
home directory. You must have this 1/0O configuration to open the examples
involving instruments.

You can aways configure additional instruments, but do not delete the
entriesin Figure 2-7 from the I/O configuration if you want to open the
instrument examples:

Instrument Manager

~lnstrument List

- Canfiguratiaon

= dmmthp3440Ta@MNOoT LIVE)R
= dvmthp3472a@MOT LIVED
=5 fgenthp3325h@{MOT LIVE))
24 fuhcgenthp3 31 20a@MNOT LIVEY
=4 oscopethpS4600@MNOT LIVEY)
=H scopefhpo4a04a@MoT LIVE))
-8 Seriald

seral(@MNOT LIVEY

Add Instrument... |

[e{Ete Instrumentl
Editretrirment.. |
Find Instruments |

- Create 0 Object——

[DirE i |
A ) = i |
Earel EryEr |
CnmpnnentDriverl

Save Cunﬂgl Cancel | Print

| Help |

Figure 2-7. Default I/O Configuration

If HP VEE reports errors when you attempt to load the example programs
referenced in this manual, please refer to the section “Running Example
Programs” on page 134.
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Note

Configuring I nstruments

This chapter shows how to configure HP V EE to communicate with your
instruments using the following methods:

1. By meansof Di rect |/ Oobjects(no instrument driver isrequired).

2. By means of VXIplug&play driversusing To/ Fr om VXI pl ug&pl ay
objects.

3. By means of HP Panel Drivers ("IDs") using either Panel Dri ver or
Conponent Driver objects.

TheHPVEE I nstrunent Manager dialog provides a unified method to
select and configure all of these instrument-control objects.

In order for HP V EE to communicate with instruments, you must first install
the HP /O Libraries as described in Installing the HP 1/O Libraries -

HP VEE. The HP SICL librarieslet you use Panel Dri ver, Conponent
Driver,orDirect |/Oobjects. TheVISA librarieslet you use To/ Fr om
VXl pl ug&pl ay objects.

Also, in order to use Panel Driver or Conponent Driver objects, you
must install the appropriate HP Panel Drivers. For HP VEE for HP-UX, the
drivers are automatically installed as part of the HP VEE installation. For
HP VEE for Windows, you can install any desired selection of

HP Instrument Drivers during the HP VEE installation. (No instrument
driversarerequired for Di rect |/ Oaobjects.)

V Xlplug& play drivers are supplied by the instrument manufacturer with
many VXI instruments. Inorder to useaTo/ Fr om VXI pl ug&pl ay object,
you must install the appropriate V Xlplug&play driver files, following the
instructions provided with the driver. For further information about

V Xlplug&play drivers, refer to Chapter 5, “Using VXIplug&play Drivers”.
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Using the Instrument Manager

Using the I nstrument M anager

This section provides an overview of how to use the

I nstrument Manager and the configuration dialog boxes to select and
configureinstrumentsin HP VEE. Some simple examplesare given, and for
many applications you can use the default values for most parameters.
However, please refer to “Details of the Configuration Dialog Boxes” on
page 49, for the technical details of the configuration fields in these dialog
boxes.

Overview

To configure an instrument, selé¢tO] | nstrument Manager :

Instrurment Manager

~Instrument List - Configuration

Add Instrument... |
[E(Ete Instrumentl
Editmstrirment.. |

dvimihp3478a@NoT LIVE))

faenthp3325b@{MNOT LIVED Find Instruments |
funcgenihp331 20a@MOT LIVED
oscopelhpad4BO0@MNOT LIVED - Create Ii0 Ohject—

scopeihp54504a@iNoT LIVEY

=¥ Seriald [Hirentili |
serial(@(MNOoT LIVED I e e = A B e |
Eaell Eriver |
CDmpnnentDriverl

SaveCnnﬂgl Cancel | Primt | Help |

Figure 3-1. The Instrument Manager
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Thel nstrunment Manager displaysthree sections.

1

Thel nstrunent Li st displaysthe instruments that are currently
configured. This configuration is defined by the 1/O configuration file
(refer to “The 1/0O Configuration File” on page 133 for further
information). The default configuration, contained in the default I/O
configuration file, is displayed in Figure 3-1.

. TheConfi gur ati on buttons allow you to modify the instrument

configuration. Except foAdd | nst runent ..., the button labels change

to indicate the appropriate action depending on which level is highlighted
in thel nstrument Li st tree view. The button actions are described in
more detail later in this chapter.

. TheCreate I/ O hj ect buttons allow you to seleBtrect 1/0Q,

To/ From VXI pl ug&pl ay, Panel Driver, andConponent Driver
objects, and place them in your program.

Let's take a quick look at how to use thast rument Manager. If you

click on theHP- | B7 selection, it becomes highlighted and Haié t

I nt er f ace... button becomes active (it was "grayed out" before). This
means you can now edit the configuration of the HP-IB interface at select
code 7. Click on thg-] icon in front ofHP-I B7 to "collapse" the selections
under it:

24
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Instrurment Manager
-Instrument List - Configuration

(1 My configuration Add Instrurent... |

L] HP-IB7

S8 Serialg Eelete nterace |
seral(@MNOT LIVED Edit Interface... |

Find Instruments |

- Create WO Object——

[IirEek i |
B el By v Er: |
Earel [Erver |
CDmpDnentDriverl

SaveCDnﬂgl Cancel | Print I Help |

Figure 3-2. Collapsing the HP-IB7 Configuration

To "expand" the selections again, click onthe[ +] iconin front of HP- | B7.
(To expand the entire tree, select My confi gur ati on and pressthe* key.)
Now click on the selection dnm( hp34401@ NOT LI VE) ), or the
"instrument" icon in front of it, to highlight it:

Chapter 3 25



Configuring Instruments
Using the Instrument Manager

Instrument Manager

~Instrument List Cizonfiguration |

1 My configuration Add nstrument... |

-8 HP-IB7

) i (hp 24401 2@(MOT LIVEY) Dtz s le:
dvimthp3478a@MoT LIVEY Edit Instrument... |
fi

tenthp3325b@EMOT LIVE)) T GaRTe |

funcgenthp33120a@MNOT LIVE))

oscopethps4600@MNOT LIVED ~Craate N0 Object—

s seopeihp54504a@MOT LIVED :

59 Serialg Direct /O
seral(@MNOT LIVED P el &y iver |
FPanel Driver |

CompnnentDriverl

SaveCnnﬂgl Cancel | Prirt | Help I

Figure 3-3. Expanding the HP-IB7 Configuration

Note that all of the buttons under Conf i gur at i on are now active,
including Del et e | nst runent. Thismeansthat you can delete, edit, or
automatically configure (update) the configuration of the HP 34401A Digital
Multimeter, or add anew instrument to thelist. Also, notethat the Di r ect

I/ O, Panel Driver,andConponent Driver buttonsunder Creat e

I/ O hj ect arenow active. This meansthat you can select and place any
of these types of objects for the HP 34401A. The Pl ug&pl ay Dri ver
button remains grayed out unless you have installed aV Xlplug&play driver,
if available, for the selected instrument.
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Now pressthe Aut o Conf i gur e button to update the instrument. You'll be
asked whether you want to send the * | DN? (identification) message to the
instrument. Click on OK. If an HP 34401A is actually connected to the
HP-1B and turned on, it will respond and the instrument list will be as
follows:

Instrument Manager

~Instrument List - izonfiguration |

1 My configuration Add Instrument... |

-8 HP-IB7

=] Delete Instrumentl
=5 dvmichp3478a@MOT LIVER Edit Instrurment... |
=5 1 hp3325h

m genihi @NOT LIVEY) Auto Configure |

22 funcoenthp331 20a@MNOoT LIVED)

=5 pscopeihps4600@MNOT LIVERD - Create 1[0 Object—

sl scopethpsd4504a@MOoT LIVED :

S-# Serialo Direct |
setial(@MNOT LIVED Fl aBalay PrHves |
FPanel Driver |

CDmponentDriverl

SaveCnnﬂgl Cancel I Print | Help |

Figure 3-4. Updating the HP 34401A Configuration

Note that two changes have occurred:

1. Theinstrument identification has changed to drmm{ hp34401a@22)
indicating that the instrument is now in "live mode" and that the address
of the HP 34401A is722.

2. The"instrument" icon in front of dnm( hp34401a@22) has changed to
show that the instrument is connected to the computer.

(If you don't have an HP 34401A connected, or if it is not powered up, the
configuration will remain in NOT LI VE mode and the icon won't change.)

When My confi gurati on or aninterface nameis highlighted, you can use
theFi nd I nstrunent s button to automatically find and configure all of
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the instruments connected to your computer. Refer to “Finding and
Configuring Instruments” on page 44 for further information.

Now let's add ®anel Dri ver object for the HP 34401A to the work area.
With dnm( hp34401a@22) still highlighted in the instrument list, click on
thePanel Driver button, and then place the object and click again. The
object in the next figure appears:

Automatic Save Config:

When you click on one of thereat e |/ O Obj ect buttonsDirect 1/Q,

Pl ugé&pl ay Driver,Panel Driver, orConmponent Driver), the

specified type of object is created. In addition, the instrument configuration
is automatically saved, exactly as if you pressedstive Confi g button.

=] dmm (hp34401a @ 722) =

Multimeter

Volts DC

Simulated Data

Function DC Volts Input B 10 Meqg
Range  [UNCANNN  Auto Range NI

Aperture 10 PLC

Math Func off
Terminals Line Freq [N
Math Options

Trigger Options

Figure 3-5. The Panel Driver Object

(If no HP 34401A is connected, the object will show that the instrument is in
NOT LI VE mode.)
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Instrument
Configuration
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Configuring for a Panel Driver or Component Driver

In general, you'll use the same procedure to create a configuration for either
aPanel Driver oraConponent Driver object. Ineither case, you'll
need to configure the appropriate instrument address, interface, and HP
Panel Driver ("ID") fileusing the | nst runent Manager. (The HP Panel
Driver fileisrequired for Panel Driver and Conponent Driver
objects.)

Let’s begin by adding a configuration for another HP 34401A Digital
Multimeter.

To add an instrument, open the | nst r unent Manager
(I/00 I nstrument Manager) and click onthe Add | nstrunent ...
button. The Devi ce Confi gurati on dialog box appears:

Instrument Manager

~Instrument List
[Z1 Wy configuration

Configuration———

IAdd Instrument. ..

Hdmmihp3 4401 a@722)

dvm(hp 347 Sa@(MOT LIVE;

Delete Instrumeml

Device Configuration
fogenthp3325h@MNoT LIVE
i
UanEn(hp3312”a@(NoT e m
oscopethpa4600&EMNOT L
scopethpS4a0dag@inoT L Interface: [ HPE =]
=8 Seriald Address (e 714y 714

serial(@MNOT LIVER

Gateway: This host |

Advanced IO Caonfig |

0K I Cancell HEIpI

Save Cnnﬂgl Cancel |

Figure 3-6. The Device Configuration Dialog Box

By default, the new configuration displays the name newDevi ce. You can
typein anew name, for example: dnrm2. Leavethel nt er f ace field with
HP-I B selected. (If you want to change the type of interface, click on the
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arrow to the right of HP-I B to display the drop-down list.) Now, click onthe
address field and change the addressto 723:

To move from field to field in the dialog box, click on the desired field, or
use the Tab key. If you press Enter or Return, the dialog box will exit.

Device Configuration

MHame: |dmm2
Interface: | HF-1B "I
Address (eg 714 723

Gateray: This host |

Advanced MO Config |

0K | Cancell Helpl

Figure 3-7.

Changing the Name and Address Fields
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Now click onthe Advanced |1/ O Confi g... button to display the
Advanced Devi ce Configurati on dialog box:

Advanced Device Configuration

T Direct M0 T Flugé&play Driver T Fanel Driver

Timeaout (sec): #
Live Mode: Op |
Byte Crdering: MEB

Description {optionaly: |—

Ok | Cancell HelpI

Figure 3-8. The Advanced Device Configuration Dialog Box

The Gener al tab of thisdialog box allows you to specify atimeout value, to
turn live mode on or off, to select byte ordering, and to add a description.
Click ontheDescri pti on field and enter hp34401a.

Note For further information about the individual fieldsin the
Devi ce Confi guration and Advanced Devi ce Confi guration
dialog boxes, refer to “Details of the Configuration Dialog Boxes” on
page 49.

The tabs and fields displayed in thdvanced Devi ce Confi gurati on
dialog box depend on the interface that you have selected.
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Now select the Panel Dri ver tab.

configuration

Genearal T Direct i T Flugé&play Driver T
ID Filenarme: |
Sub Address:
Errar Checking: O |
Incremental Mode; O |

0K | Cancell Helpl

Figure 3-9. The Panel Driver Tab
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Click onthel D Fi |l enane field. You are prompted to select an HP
Instrument Driver file. (The Windows dialog is shown below. The UNIX®
dialog is different, but also allows you to select a file.)

Read from what Instrument Driver? H _E
Lookjn | hpids =] ci| [ s

hpl1896a.cid hp3324a.cid E* p344101 a.cid hp34505.c
hp3235.cid hp3326a.cid ] ip34420a.cid hp34506.c
hp3245a.cid hp3325a2.cid hp34501.cid hp34509.c
hp3245a1.cid hp3325h. cid hp34501 m.cid hp34510.c
hp33120a.cid hp3326h2 cid hp34503.cid hp34511.c On |
hp3314a.cid hp3437a.cid hp34504.cid hp34511m on |

B |
File: name: || Open I
Files of type: [Instr. Drivers [*.CID % ID) [ | Cancel |

OK | Cancell Helpl

Figure 3-10. Selecting an Instrument Driver File
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Double-click on hp34401a. ci d to select that file.

Arvanced Device Configuration

General T Direct KO T Plug&play Driver T P
ID Filename: hp34401a.cid |
Sub Address:
Errar Checking: o]y} |
Incremental Maode: o]y} |

Ok | Cancell Helpl

Figure 3-11. The Selected ID Filename

Now click on OK on each dialog box to return to the
I nstrument Manager.
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Adding a Panel
Driver or
Component Driver
to the Work Area

Instrument Manager

~Instrument List

Configuring Instruments
Using the Instrument Manager

- Configuration

11 My configuration
- HP-IB7
drarmihp 34401 2i@7 22)
dmm2ihp3d401 a7 23)
dvmihp3478a@MNOT LIVED
fgen(hp3325h@NOT LIVE)
funcgenthp331 20a@MNOT LIVE)R
oscopethps4600@MNOT LIVED
scopethp54504a@MNOT LIVED
=¥ Seriald

serial(i@MOT LIVE))

Add Instrurment... |

Delete Instrumentl
Edit Instrurment... |
Auto Configure |

- Create N0 Ohject——

Drirect [f |

Bl iyl e rivEr |
Panel Driver |
CnmpunentDri\ferl

Save Cnnﬂgl

Cancel I Print | Help |

Figure 3-12. The New Configuration

At this point you can save the new configuration by clicking on the
Save Confi g button.

Now that you have saved your new configuration, you can add either a

Dri ver object or aConponent Driver object for dm2. Select

I/ 00 I nstrument Manager toredisplay thel nstrunment Manager, as
shown in Figure 3-12. Click on dmm2( hp34401a@23) if itisnot already
highlighted, and then click on the Conponent Dri ver button. Movethe
outlineto the desired position in thework area, and click the mouse button to
place the Conponent Dri ver object. The object appears as an icon:

drmm2 (hp34401a @ 723)

Figure 3-13. The Component Driver Object
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In the same manner, if you had clicked onthe Panel Dri ver button, a
Panel Driver object (see Figure 3-5) would have appeared.

Editing an You can edit an existing instrument configuration, also using the
Instrument Devi ce Configuration and Advanced Devi ce Configuration
Configuration dialog boxes. To edit the configuration for the HP 34401A Digital

Multimeter, select dnm( hp34401a@22) inthel nstrunent List,and
thenclick onthe Edi t | nstrunent ... button. The Devi ce
Conf i gur at i on dialog appears:

Instrument Manager

rInstrument List Configuration
(1 My configuration Add Instrurnent... |
-8 HP-IB7
dmmihp34401 a@722) —IDE|EtE Instrument

dumihp3473a@MNOT LIVE
fyEnihp3 3250 @MOT LIVE
funcgenthp33120a@NOT

dmm2ihp34401a@723) I Edit Instrurent...

Device Configuration

Mame: Em
oscapethpS4E00G@NOT L
scopefhpS4504ag@MNoOT L Interface: [ HPB =]
- Serial9 Address (eg 7143 712

seral(@MNOT LIVE))

Gatewsay: This host |

Advanced YO Config I

SaveCunﬂgI Cancel I 0K I Cancell HeIpI

Figure 3-14. Editing the dmm Configuration

To change the configuration, modify the fields in the configuration dialog
boxes as described previoudy in “Adding an Instrument Configuration” on
page 29.
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Editing an Interface  You can also edit an entire interface configuration, affecting multiple

Configuration

Note

instruments. To do this, select the interface in the instrument list, and then
click ontheEdit | nterface... button. For example, select HP-I B7 and
clickontheEdit Interface... button:

Instrument Manager

~Instrurment List Configuration
(1 My configuration Add Instrurment. . |
EX .1 HP-1B7
dmmthp34401 a@7232) eletelREmacE |

dmmz2ihp34401 a7 23) Edit Interface... |

tinifp 347 8a@(NOT LIVEL) Interface Configuration
faenthp332ah@MOT LIVE)) =
funcgenthp321 208@MOT LIVED | Interface:
oscopethpSdB00@NCT LIVE)) Address:
scopethpS4504a@itoT LIVE))

Gatewray: This host
=¥ Serial9 —I

sefal{@MNoT LIVE))

0Ok | Cancell HeIpI

‘ Eompanent PHvErs

SaveCnnﬂgl Cancel | Print | Help |

Figure 3-15. Editing the HP-IB7 Configuration

Press Cancel to make no changes, retaining the HP-1 B7 configuration for
use in examples.

Fromthel nterface Confi gurati on dialog box, you can change the
interface type from HP-I B to VXI , the address from 7 to some other unused
select code, and you can configure aLAN gateway. Any changeswill affect
al of the instruments (dmm dmm®2, and so forth) currently under HP- | B7.
For further information, refer to “Details of the Configuration Dialog
Boxes” on page 49.
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Configuring for a Direct 1/0 Object

Now let'slook at an example of configuring for abDi rect |1/ Oobject. In
our example, we'll configure the serial interface at select code 9 (COM1) for
direct /0.

Select|/ OO I nstrunment Manager, highlightseri al (@NOT LI VE)),
andclickonEdit | nstrunent...

Instrument Manager

~Instrument List Configuration
(1 My configuration Add Instrument... |
- HP-IB7

drmmihp34401 a@722) Delete Instrumentl
dmm2ihp34401a@723) I Edit Instrument...

dvmihp 347 8a@{MNOT LIVER
foenthp3225b@MNOT LIVED
funcgenihp33120a@MoOT LI

Device Configuration

Mame: M
oscopelhpsdG00@NOT LIVE
scopefhp54504a@MoT LIVE  Interface: [ seral =]
=¥ Serialg Address (eg 93 | g
OT LIVED

Gateway: This host |

Advanced WO Config I

SaveCDnﬂgl Cancel |_ 0K | Cancell HeIpI

Figure 3-16. Configuring a Serial Device

TheDevi ce Confi gurati on dialog box allows you to select the name
and address of the interface, asusual. You can use the default parameters.
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Now click on Advanced I/ O Confi g... to display the

Advanced Devi ce Configuration dialogbox. There are two tabs of
interest. TheSeri al tab allowsyou to specify the serial parameters such as
baud rate. Refer to “Details of the Configuration Dialog Boxes” on page 49
for further information about the individual parameters and fields. You can
use the defaults for most applications.

Adwvanced Device Configuration
General | T Direct 10 TPanel Drriver
Baud Rate: | 8600
Character Size: | 8 :“'
Stop Bits: 1 |
Farity: | MHaone "I
Handshake Mone |
Receive Buffer Size | 409F
QK | Cancell Help |

Figure 3-17. The Serial Tab

TheDirect 1/ Otab allows you to specify a number of parameters for
direct 1/O, including the EOL sequence. You can use the defaults for most
applications.

The selection of fields displayed by thier ect 1/ Otab depends on the
interface that you have selected. In addition, for VXI only there are two
additional tabs -A16 Space andA24/ A32 Space. These tabs allow you

to configure a VXI device's registers fdRl TE or READ transactions in a

Di rect |/ Oobject. Refer to “Details of the Configuration Dialog Boxes”
on page 49 for further information about the parameters and fields displayed
by each tab.
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Advanced Device Configuration

GeneraIT Serial T;\l_;l__l

Read Terminator: | “in"
Wirite

EOQL Sequence: I "

Multi-Field as: Data 0nlv|
Array Separator: |

Array Format: Linear |

IPaneI Diriver

QK | Cancell Helpl

Figure 3-18. The Direct I/O Tab

Click on K (or Cancel tomake no changes) on each dialog box to return to
thel nst runment Manager. ToaddaDi rect |/ Oobject tothe work area,
click ontheDi rect 1/ Obutton, place the object, and click again.

- serial [ @ (NOT LIVE]) <]

Figure 3-19. The Direct I/O Object

Note Di rect |/ Oobjects use transaction-based /O to communicate with
instruments, without using an instrument driver. Refer to Chapter 4, “Using
Transactions in Direct I/O and Interface Operations” for further information.
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Configuring for a VXl plug&play Driver

The procedure to configure for aTo/ Fr om VXI pl ugé&pl ay object is very
similar to the proceduresfor Panel Driver, Conponent Driver, and
Di rect |/ Oobjects. However, you must first install the appropriate

V Xlplug&play driver files as described in "Installing the V X plug& play
Driver Software" in Chapter 2.

If you are using the Windows operating system, the VISA Assistant utility
provides helpful information about V X1plug& play drivers. The information
helps you determine valid addresses required for V XIplug& play driver
configuration. Look for VISA Assistant in the Windows St ar t menu
Program Files [0 HP I/ O Li braries [0 VI SA Assi st ant

For example, let'sadd a V XIplug& play configuration for the HP E1410A
6.5-Digit VXI Multimeter. Selectl/ OO I nstrunment Manager, and click
onAdd I nstrunent ... TheDevi ce Confi gurati on dialog box
appears. Change the nameto vxi Devi ce, and select VXI for the interface
type, as shown in the next figure:

Instrument Manager |

~Instrument List Configuration———
CH8 HP-IBT
dmmihp34401 a7 22) Device Configuration
dmm2ihp34401a@&@7 23]

dumihp3478a@NOT LI Mame: ﬁiDevice
foenthp332890@MNOT LI

B funcoenihp?al 20a@(Ne -
B gocopedhpS4e00g@oT  COOreSS (B0 1028 I U

Interface:

scopethn54504a@N0T Gataway: This host |
- Serial9
serial(@MNOT LIVED Advanced WO Config |
Ok I Cancell Help I
Save Cnnﬂgl Cancel I Print | Help |

Figure 3-20. Adding a VXI Device

Chapter 3 41



Advanced Device Configuration

Configuring Instruments
Using the Instrument Manager

The Addr ess field is not used for V XlIplug&play drivers. Click on
Advanced |/ O Confi g... todisplay the

Advanced Devi ce Confi gurati on dialog box, and then select the
Pl ug&pl ay Driver tab.

Now select the driver named HPE1410 from the

Pl ug&pl ay Driver Name drop-down list, asshown below. (Youwon't be
ableto select the V X plug& play driver unless you have previously installed it
as described in "Installing the V XIplug&play Driver Software" in Chapter 2.)

General T

Direct 0 | PlugéplayDriver | PanelDriver | A16Space | A24/a32 Space |

v Perform Reset

Flugé&play Driver Marme; | HFE1410 ;l

Parameters to initd call
Address {eg GPIB-YXI0: A 2 INSTR): I\RID::D::INSTR

¥ Perform Identification Guery

0K | Cancell Helpl

Figure 3-21. The Plug&play Driver Tab

By default, the Addr ess field displays VXI 0: : 0: : | NSTR, which assumesa
VX1 logical address of 0 for theinstrument. Generally, you'll need to supply
the correct logical address. For example, if the logical address of the

HP E1410A is 24, change the Addr ess field to VXI 0: : 24: : | NSTR. For
further information about the fieldsinthe Pl ug&pl ay Dri ver tab, refer to
“Details of the Configuration Dialog Boxes” on page 49.
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Only the Pl ug&pl ay Dri ver tab appliesto configuring V Xlplug& play
drivers. TheGeneral ,Direct 1/0Q Panel Driver,Al6 Space, and
A24/ A32 Space tabs have no effect on a VXl plug& play configuration. For
example, theLi ve Mode setting on the Gener al tab isignored; a

V Xlplug&play device is aways considered live.

Once you have configured the instrument, click on OK on each dialog box to
returntothel nst rument Manager , which will show the added
instrument:

Instrument Manager

~Instrurment List - izonfiguration

L1 Wy configuration Add Instrument... |
=¥ HP-1B7

dmmihp34401 a@722) Delete Instrument
dmm2ihp34401 ag@y23) Edit Instrument... |
dvinihp34 7 8a@MOoT LIVED

Auto Configure |
foenthp3325h@MOT LIVE))
funcgenthp331 20a@MNOT LIVED - Create /0 Object——
oscopethpad600@&NOT LIVE)) m——
scope(hps4504a@NoT LIVE)) LI

=¥ Seral9 Plug&play Driver |
seral(@MoT LIVEY Py — |
OT LIVENR (| ] = Driverl

SaveCnnﬂgl Zancel | Print | Help |

Figure 3-22. The VXI Configuration
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Click onthe Pl ug&pl ay Driver buttonto add a
To/ From VXI pl ug&pl ay object:

=l To/From wriDevice =

Figure 3-23. The To/From VXIplug&play Object

Refer to "Using the To/From V XIplug& play Object” in Chapter 5 for
information about using the To/ Fr om VXI pl ug&pl ay object.

Finding and Configuring Instruments

Usingthel nst rument Manager, you can automatically find and
configure the instruments that are connected to your computer. In the
Conf i gur at i on area, the bottom button changes labels depending on
which level of thel nstrument Li st treeis highlighted:

B WithMy Configuration highlightedinthel nst rument Li st, click
onFi nd | nstrunments to update all of the existing instrument
configurations, and add any unconfigured instruments to the list. Live
mode is turned on for instruments that are found and are powered up;
however, live mode settings are not switched from on to off if configured
instruments are not found.

B With an interface name highlighted (such as HP- | B7), click on Fi nd
I nst rument s to update all instrument configurations under that
interface, and add any unconfigured instruments to the list.

B With aparticular HP-IB or VX1 instrument highlighted, click on Aut o
Conf i gur e to send the * | DN? message to the physical instrument, and
update the instrument inthe | nst runent Li st toincludeits
identification.
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Let'slook at an example to see how thisworks. Figure 3-24 showsthe

I nstrument Manager withan"empty" | nstrunent List. Weve
deleted all of the instruments from the list, but don't do this yourself unless
you are sure you don't need them.

Don't delete the instruments from your | nst r unent Li st unlessyou first
"back up" your 1/O configuration file by renaming it, as described in
“Running Example Programs” on page 134.

Instrument Manager

~Instrurment List - Configuration

& Hycunﬁguralmn Add Instrurment... |
WEelElE Instrumentl
Editfetriment.. |
Find Instruments |

- Create 0 Ohject——

(B e e |
ElinyEplEweriver |
Eamel Ehver |
CnmpunentDriverl

BaveCnnﬂgl Zancel | Print | Help |

Figure 3-24. An "Empty" Instrument List
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If wenow click ontheFi nd | nst rument s button, all of the interfaces
present, and all of the HP-1B and V XI instruments connected and powered
up, will be added to the | nst runment Li st .

Instrurment Manager
~Instrument List - Configuration

Add Instrument... |
¥ HP-IB7 e T
L 29 newDevice(@722) BRI
¥ Serial9 Edit [matrirment:.. |
Ll Find Instruments |
L= newDevice 2(@16028)
- Create F0 Ohject——

[Directiw |

Figure 3-25. Finding the Interfaces and Instruments

In this case, the interfaces are HP-1 B7, Seri al 9, and VXI 16. Also, an
HP-IB deviceidentified asnewDevi ce ispresent at address 722, and aV X
device identified asnewDevi ce2 is present at address 16028. (Note that
these instruments will only be found if they are powered up.)
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To identify and configure the HP-IB device, select newDevi ce( @22) and
click on Aut o Confi gure. Youll be asked whether you want to send the
*| DN? message to the device.

Instrurnent Manager

~Instrument List - Configuration

[ My configuration Add Instrument... |
¥ HP-IB7
|_E| T 7 Delete Instrumentl
¥ Serialg Edit Instrument... |
B vate I Auto Configure
LB newDevice2(@16028)

Idenfity Instrurnent

Ok to Send "*IDMT" to
newDevice { @ 72207

: Cancell

L |

=

SaveCnnﬂgl Cancel | Print | Help |

Figure 3-26. Sending the *IDN? Message to an Instrument
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Click on OK to send the message. The device, now identified as an
HP 34401A Multimeter, is now configured as
newDevi ce( hp34401@22).

Instrurnent Manager

- Instrument List - Configuration

(1 My configuration Add Instrument... |
¥ HP-IB7
i | newDevice(hp34401 a@7 22) w
¥ Serial9 Edit Instrurnent. .. |

W VX6
L9 newDevice2(@16028)

- Create WD Ohject——

Direct JO |
Elua&Epl sy Eryer |
FPanel Criver |
CDmpDnentDriverl

SaveCDnﬂgl Cancel | Print | Help |

Figure 3-27. The Configured Instrument

You can now repeat the process to configure the VX1 device:

1

2.

Select newDevi ce2@ 16028) inthel nstrument List.
Click on Aut o Confi gure.
Click on OK to send the * | DN? message to the instrument.

The instrument will be identified and configured, provided it is properly
connected and powered up.

Fi nd I nstrunments/Auto Confi gure will automatically find and
configure VX1 and HP-1B instruments with V XlIplug&play driver
configurations, if the corresponding V Xlplug& play driver files have been
installed.
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Details of the Configuration Dialog Boxes

The remainder of this chapter provides a detailed description of the
Devi ce Confi gurati on dialog box, each tab of the

Advanced Devi ce Configurati on dialog box, and the
Interface Configuration dialogbox. Ineach case, the individual
fields are described in detail. For an overview of how to use the

I nstrument Manager and these dialog boxes, refer to “Using the
Instrument Manager” on page 23.

Device Configuration

TheDevi ce Confi gurati on dialog box appears when you select an
instrument and click on either tAed | nst r unent ... button or the

Edi t | nstrunent ... button in the nst rument Manager. Here is an
example of this dialog box:

Device Configuration

Narme: newDevicel
Interface: | HP-1B "'I
Address {eg 7145 714

Gateway: This host |

Advanced IiD Config |

0K | Cancell Helpl

Figure 3-28. The Device Configuration Dialog Box

The following sections describe the individual fields.
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The Nane field uniquely identifies a particular instrument configuration.
The instrument Nane isasymbolic link between each instance of an
instrument control object and all the configuration information
corresponding to that Nane. Usually, thisfield is used to give a descriptive
name to the instrument, such asGsci | | oscope or Power Suppl y.

Narres must be unique; you cannot configure two instruments with aNane of
Scope. Whileit ispossible to create two different Nanes that refer to the
same physical instrument, it can cause problemsif you use both Nanmes with
Panel DriversorVXlplug&play driversin the same program.

Do not confuse the Nare of an instrument with the text that appears as the
title in an instrument control object. The default title of an instrument
control object isthe name, but you can change thetitle and it has no effect on
the Narre. If you need to determine the Narre of a particular instance of an
instrument control object, select Show Conf i g in the object menu.

It isvery important that you use Nanes correctly. This section discusses
only the more common situations. For more detail s about how HP V EE uses
Nares please refer to “The Importance of Names” on page 125.

Thel nt er f ace field specifies the type of hardware interface used to
communicate with the instrumem-1 B, VXI , GPI O, orSeri al .

TheAddr ess field specifies the address of the instrument. For instruments
using GPIO or serial interfaces, the address is the same as the interface select
code. An interface select code is a number used by the computer to identify
a particular interface.

For instruments using HP-IB interfaces, the address is of thexfgymzz,
where:

B xx is the one- or two-digit interface select code. The factory default
select code for most HP-IB interfaces is 7.

B yy is the two-digit bus address of the instrument. Use a leading zero for
bus addresses less thien for example, usé9 not9.
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B 7z isthe secondary address of the instrument. Secondary addresses are
typically used by cardcage-type instruments that use multiple plug-in
modules. Secondary addresses are used to access devices through a
command modulein aC size VXI mainframe, and to address devicesin a
B size VXI mainframe.

The secondary address is the secondary address as defined in IEEE 488.1; it
is part of the interface specification of the instrument hardware. The
instrument hardware design determines whether or not a secondary address
is required; secondary addresses are not related to driver configuration.

Do not confuse secondary addresses with the Sub Addr ess field used in
the Advanced Devi ce Confi gurati on dialog box. Subaddresses are a
driver-related feature and are used very rarely.

For instruments using V X|I interfaces (connected to embedded controllers or
controllers with direct access to the V X1 backplane), the addressis of the
form xxyyy, where:

B xXx isthe one- or two-digit select code of the VX1 backplane interface of
an embedded or external controller.

B yyy isthelogical address of the VXI device. Use leading zeros for
logical addresses less than 100. (For example, use 008 not 8.)

Setting the Addr ess field to 0 has special meaning. Setting the Addr ess
fieldto 0 (for any interface) means that there is no physica instrument
matching this device description connected to the computer. An addressof 0
automatically setsLi ve Mode to OFF.

HP-1B and GPIB Address Examples. Suppose you want to control an
HP-1B instrument at bus address 9 using an HP-IB interface card that has

been configured with select code 7. (Refer to Appendix A, “Select Codes
and I/O Addressing” for information about the recommended select codes.)

The properddr ess field setting for the instrument #%9.
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If you want to control an instrument at bus address 12 using a GPIB
interface card that has been configured with select code 14, the proper
Addr ess field settingis1412.

VXI| Address Examples. Suppose you want to control a V X| instrument,

which haslogical address 28, using an HP /743 Embedded V X1 Controller,
which is configured with select code 16. (Refer to Appendix A, “Select
Codes and I/0O Addressing” for information about the recommended select
codes.) The propexddr ess field setting is16028. (Logical addresses for
VXI instruments are in the range 1-255, inclusive.)

Suppose you want to address a VXI instrument, which has logical address
24, using an HP E1406 HP-IB Command Module, which has bus address 9,
by means of the HP-IB interface at select code 7. For the HP E1406 HP-1B
Command Module, use a secondary address for the VXI instrument equal to
its logical address divided by 8. That is, for logical address 24, the
secondary address is 3. Thus, the complete addregsas.

Serial Address Example. Suppose you want to control an instrument using
the COML1 serial port, and that COM1 has been configured with select code
9. (Refer to Appendix A, “Select Codes and I/O Addressing” for
information about the recommended select codes.) The pkdpeess

field setting for the instrument &

GPIO Address Example. Suppose you want to control a custom-built
instrument using an HP E2075 GPIO Interface that has been configured with
select code 13. (Refer to Appendix A, “Select Codes and I/O Addressing”
for information about the recommended select codes.) The pkdpeess

field setting for the instrument is3.

Use theGat eway field set to the name of the LAN gateway used during a
remote process. Refer to “LAN Gateways” on page 137 for further
information.

Click on theAdvanced 1/ O Confi g... button to go to the
Advanced Devi ce Confi gurati on dialog box.
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Advanced Device Configuration: General

Here is an example of the Gener al tab of the
Advanced Devi ce Confi gurati on dialog box:

Advanced Device Configuration

T Direct O T Flug&play Driver T Panel Drtver

Timeaout (sec): If
Live Mode: oy |
Byte Ordering: MSB

Description {optianal): |—

ok | cancel| Henp |

Figure 3-29. The General Tab

The following sections describe the individual fields.

The parameters specified in the Gener al tabapplytoDirect 1/0,
Panel Driver,and Conponent Driver objects, but not to
To/ From VXI pl ug&pl ay objects.

TheTi meout field specifies how many seconds HP VEE will wait for an
instrument to respond to a request for communication before generating an
error. The default value of five seconds works well for most applications. In
general, you should not set thisfield to 0. If you do, HP VEE will never
detect atimeout. CertainDi rect |/ Otransactionsfor register or memory
access of VXI devices do not support atimeout.
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TheLi ve Mde field determines whether or not HP VEE will attempt to
communicate with an instrument at the specified address. To actually
communicate with aphysical instrument connected to your computer, you
must set Li ve Mode to ON.

Note that if Li ve Mbde is OFF for aparticular instrument, you can run
programs containing Panel Drivers, Conponent Drivers,or

Di rect |/ Oobjectsthat would otherwise read and write to that instrument.
However, no instrument communication actually takes place. Thisbehavior
can be useful if you want to develop or debug portions of a program while
instruments are not available.

Usethisfield to specify the order the device uses for reading and writing
binary data. HP VEE usesthe valuein thisfield to determine if byte
swapping is necessary. Click on thisfield to choose between MSB (send
Most-Significant Byte first) and LSB (send L east-Significant Bytefirst). All
| EEE 488.2-compliant devices must default to MSB order. Please refer to
your device manual for more specific information.

TheDescri pti on field istypically used to record the manufacturer’s
model number. For example, the Descr i pt i on for the HP 54504A
oscilloscope could be hp54504a. Thisfield is provided for your
convenience — HP VEE does not use it.
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Advanced Device Configuration: Direct I/O

Hereisan example of the Di r ect 1/ Otab of the
Advanced Devi ce Confi gurati on dialog box (shown for the HP-1B
interface):

Advanced Device Configuration

General T T Plug&play Diriver T Fanel Criver

Read Terminator:
Wiitite

Conformance: | |IEEE 488 vl
EOL Sequence: n Binblock: | Mone 'I
Multi-Field as: Data Only State (Learn String): Mot Config'd |
Array Separator: :

: Unload String:
Array Format: Linear

EMD (EQIH on EOL: MO Download String:

b

0K | Cancell Helpl

Figure 3-30. The Direct I/O Tab

The following sections describe the individual fields.

Note When addressing V X1 devices directly on the VXI backplane, you can use
SCPI messages to control register-based devices if 1-SCPI drivers exist for
them. HP VEE will inform you if required |-SCPI drivers are not available.

If I-SCPI drivers are not available, you must then control register-based
devices by direct read/write access to device registers or device memory.

Refer to “Advanced Device Configuration: A16 Space (VXI Only)” on
page 68 or “Advanced Device Configuration: A24/A32 Space (VXI Only)”
on page 72 for details.
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TheRead Ter mi nat or field specifies the character that terminates READ
transactions. The entry in thisfield must be a a single character surrounded
by double quotes. "Double guote” means ASCII 34 decimal. HP VEE
recognizes any ASCII character asaRead Ter mi nat or aswell asthe
escape characters shown in Table 3-1.

The character you should specify is determined by the design of your
instrument. Most HP-IB instruments send newline after sending data to the
computer. Consult your instrument programming manual for details.

Table 3-1. Escape Characters

Escape Character ASCII Code Meaning
(decimal)

\'n 10 Newline

\ t 9 Horizontal Tab

\v 11 Vertical Tab

\b 8 Backspace

\'r 13 Carriage Return

\ f 12 Form Feed

\ " 34 Double Quote

\’ 39 Single Quote

\\ 92 Backslash

\ ddd The ASCII character

corresponding to the three-digit
octal value ddd.
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TheEQL Sequence field specifies the characters that are sent at the end of
WRI TE transactions that use EOL ON. The entry in this field must be zero or
more characters surrounded by double quotes. "Double quote" means
ASCII 34 decimal. HP VEE recognizes any ASCII characters within

EQL Sequence including the escape characters shown previously in Table
31

Themul ti-field As field specifiesthe formatting style for multi-field
datatypesfor WRI TE TEXT transactions. The multi-field data typesin
HP VEE are Coord, Complex, PComplex, and Spectrum. Other data types
and other formats are unaffected by this setting.

Specifying amulti-field format of (...) Synt ax surrounds each multi-field
item with parentheses. Specifying Dat a Onl y omits the parentheses, but
retains the separating comma. For example, the complex number 2+2j
could bewrittenas (2, 2) using(...) Syntax oras2, 2usingbData Only
syntax.

TheArray Separ at or field specifies the character string used to separate
elements of an array written by WRI TE TEXT transactions. The entry in this
field must be aa single character surrounded by double quotes. "Double
quote” means ASCII 34 decimal. HP VEE recognizes any ASCII character
asanArray Separ at or aswell asthe escape characters shown previously
in Table 3-1.

WRI TE TEXT STRtransactionsinDi rect |/ Oobjectsthat write arraysare
aspecia case. Inthiscase, thevalueinthe Array Separator fiddis
ignored and the linefeed character (ASCII 10 decimal) is used to separate the
elements of an array. This behavior is consistent with the needs of most
instruments.

Note that HP VEE alows arrays of multi-field data types; for example you
can create an array of Complex data. In such acase, if
Mul ti-Field Format issetto(..) Syntax, thearray will bewritten as:

(1,1)array_sep(2,2)array_sep ...

where ar r ay_sep isthe character specified inthe Array Separ at or
field.
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TheArray Format determinesthe manner in which multidimensional
arrays are written. For example, mathematicians write amatrix like this:

1 2 34 5 67 8 9

HP V EE writes the same matrix in one of two ways, depending on the
setting of Array For mat . In the two examples that follow,
EQL Sequence issetto”"\n" (newline) and Array Separ at or issetto

" (space).

1 2 3 Block Array Format
456
789

123456789 Linear Array Format

Either array format separates each element of the array with the
Array Separ at or character. Bl ock Array Format takesthe additional
step of separating each row in the array using the EOL  Sequence character.

In the more general case (arrays greater than two dimensions),

Bl ock Array Format outputsan EOL Sequence character each timea
subscript other than the right-most subscript changes. For example, if you
write the three-dimensional array A[ x, y, z] using Bl ock array format with
this transaction:

VWRI TE TEXT A

an EOL Sequence will be output each timex ory changesvalue. If thesize
of each dimension in A istwo, the elements will be written in this order:

A[0,0,0] AO0,0,1]<EQ. Sequence>
A[0,1,0] AO0,1,1]<EQL Sequence>
<ECQL Sequence>

A[1,0,0] A1,0,1]<EQ. Sequence>
A[1,1,0] A1,1,1]<EQL Sequence>

Notice that after A[ 0, 1, 1] iswritten, x andy change simultaneously and
consequently two <EOL Sequence>s are written.
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Writing Arrayswith Direct /0. WRI TE TEXT STRtransactionsthat write
arraysto direct 1/O pathsignorethe Arr ay Separ at or setting for the

Di rect |/ Oobject. Thesetransactions always use linefeed (ASCI|
decimal 10) to separate each element of an array asit iswritten. This
behavior is consistent with the needs of most instruments. (This special
behavior for arrays does not apply to any other type of transaction.)

END on EQL controlsthe behavior of EOI (End Or Identify). If
END on EQL iSYES, the EOI lineis asserted on the bus at the time the last
data byte is written under one of the following circumstances.

1. A VWRI TE transaction with EOL ON executes.

2. A VWRI TE transaction executes as the |ast transaction listed in the
Di rect |/ Oobject.

3. Oneor more WRI TE transactions execute without asserting EOI and are
followed by anon-WRI TE transaction, such as READ.

Many instruments accept either EOI or anewline as valid message
terminators. Some block transfers may require EOI. Consult your
instrument’s programming manual for details.

Conf or mance specifies whether an instrument conforms to the | EEE 488.1
or |EEE 488.2 standard. Refer to your instrument programming manual to
determine the standard to which your instrument conforms, and then set the
Conf or mance field accordingly.

Each of these standards defines communication protocols for the HP-IB
interface. However, IEEE 488.2 specifies rules for block headers and learn
strings that are left undefined in IEEE 488.1. All message-based VX
instruments are |EEE 488.2 compliant, as well as register-based VX
instruments supported by [-SCPI drivers.

If you set Conf or mance to| EEE 488 (which denotes |EEE 488.1), you
may optionally specify additional settings to handle block headers and learn
strings, as described in the following sections.
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The Bi nbl ock field specifies the block data format used for

WRI TE Bl NBLOCK transactions. Bi nbl ock may specify |IEEE 728 #A, #T,
or #| block headers. If Bi nbl ock isNone, WRI TE Bl NBLOCK writes an
|EEE 488.2 Definite Length Arbitrary Block Response Data block.

|EEE 728 block headers are of the following forms:

#A<Byt e_Count ><Dat a>
#T<Byt e_Count ><Dat a>
#| <Dat a><END>

where:

<Byt e_Count > isa 16-bit unsigned integer that specifies the number of
bytes that follow in <Dat a>.

<Dat a> isastream of arbitrary bytes.

<END> indicates that EOI is asserted with the last data byte transmitted.

The St at e field indicates whether or not the instrument has been configured
for uploading and downloading learn strings. If the St at e entry is

Not Confi g’ d” and you want to configure the instrument for use with
learn strings, click on the St at e field and the Upl oad Stri ng and

Downl oad fields will appear. If the St at e entry isNot Confi g’ d, the
Upl oad String and Downl oad Stri ng fieldsare set to the null string.

TheUpl oad Stri ng field specifies the command that is sent to the
instrument when you select Upl oad St at e fromtheDi rect 1/ Oobject
menu. Specify the command that causes the instrument to output its learn
string; consult your instrument programming manual for details. Note that
you must surround the command with double quotes.

The Downl oad St ri ng field specifies the string that is sent to the
instrument immediately before the learn string as the result of a

WRI TE STATEtransactioninaDbi rect |/ Oobject. Thisfieldis provided
to support instruments that require a command prefix when downloading a
learn string; consult your instrument programming manual for details.
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Advanced Device Configuration: Plug&play Driver

Hereisan example of the Pl ug&pl ay Dri ver tab of the
Advanced Devi ce Confi gurati on dialog box (shown for the HP-I1B
interface):

Advanced Device Configuration

General T Direct 0 T PI m'er T Panel Driver

Flug&play Driver Narme: | Unknown |

Farameters ta initd call
Address (eq GPIB-YHI0:1 2METRY: |GF'IEIEI::1 4 IMSTR

V¥ Perform |dentification Guery

¥ Perform Reset

0K | Cancell Helpl

Figure 3-31. The Plug&play Driver Tab

ThePl ugé&pl ay Driver tabistheonly tab of the
Advanced Devi ce Configurati on dialog box that appliesto
V Xlplug&play driver configurations.

The following sections describe the individual fields.

Thisfield specifies the name of the V Xlplug&play driver. You must select a
driver name — this parameter is required. The drop-down list displays all of
the VXlplug& play drivers that are installed. If there are no entries in the list,
either you do not have any Vplug& play drivers installed, or your registry
entry or environment variable may not be set correctly. (Refer to
“Introduction to VXIplug&play” on page 12 for further information.)
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Address. Enter the address that identifies the instrument. The address
format depends on the interface to which the instrument is connected:

B VXI address string (embedded VXI, VXLink, or MXlbus controller).

For aVXI instrument with an embedded, V XLink, or M X1bus controller,
the address string takes the form

VXI [ board]:: VXI |ogical address[::|NSTR|
AnexampleisVXI : : 24: : | NSTRfor an instrument at logical address 24.
The boar d number is optional for the first board (VXI : : 24: : | NSTRis
equivalent to VXI 0: : 24: : | NSTR). However, the boar d number is
required for subsequent boards (VXI 1, VXI 2, and so forth).

B GPIB-VXI address string (command modul ).

For a VXI instrument that is being controlled from a GPIB card
connected to a command module, the address string takes the form

GPI B-VXI [ board]:: VXI |ogical address [::1NSTR|

An exampleis GPI B-VXI : : 24: : I NSTR (or GPI B-VXI 0: : 24: : | NSTR)
for an instrument at VX logical address 24.

B GPIB address string (GPIB instruments).

For anon-V X1 instrument being controlled from a GPIB card, the
address string takes the form

GPI B[ board]:: GPI Bprimary address: :[ GPl B secondary
address][::1NSTR]

An exampleisGPI B: : 23: : | NSTR(or GPI BO: : 23: : I NSTR) for a
GPIB instrument at primary address 23. (The optional secondary address
israrely used.)
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Perform I dentification Query. Select this check box if you want the driver
to query the instrument for its identification the first time afunction panel
for this driver is executed. You generally want to select the check box,
except in the rare case that your instrument does not support this operation.

Perform Reset. Select this check box if you want areset sent to the
instrument the first time a function panel for this driver is executed. You
generally want to select the check box, except in the rare case that your
instrument does not support this operation. Note that all VX1 instruments
support this operation.

Advanced Device Configuration: Panel Driver

Hereisan example of the Panel Dri ver tab of the
Advanced Devi ce Configurati on dialog box:

Advanced Device Configuration

General T Direct (70 T Plug&play Driver T P
ID Filename: |
Sub Address:
Error Checking: OM |
Incremental Mode: anl |

0K | Cancell Helpl

Figure 3-32. The Panel Driver Tab

You can configure register-based V X1 devices as message-based only if they
are supported by [-SCPI drivers.

Thistab isused to configureboth Panel Dri ver and Conponent Dri ver
objects. The following sections describe the individual fields.
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Thel D Fi | enane field specifiesthefilethat containsthe desired HP Panel
Driver. Click onthefield to display the Read from what | nstrunent
Dri ver ? dialog box, and choose afile. Notethat files are named according
to instrument model number. Be certain to choose the name corresponding
to the exact model number you are using; there are similar file names, such
ashp3325a. ci d and hp3325b. ci d.

If you are unsure which driver to use, please refer to the on-line information
inHel p O I nstrunents.

The Sub Addr ess field specifies the subaddress used by certain driversto
identify plug-in modules in cardcage-type instruments, such as data
acquisition systems and switches. If you are not configuring adriver for one
of these plug-ins, set thisfieldto"" (the NULL string).

Since very few drivers use subaddresses, the default setting of " " (the NULL
string) is the proper setting in 99% of all situations.

If you are configuring a driver for one of these plug-ins, refer to the on-line
help for theinstrument driver to determine if and how subaddresses are used.
To get help on instrument drivers, click onHel p O | nst runent s.

Do not confusethe Sub Addr ess field with asecondary address for HP-1B
instruments. Subaddresses are part of the driver configuration; they are not
part of the hardware address.

TheError Checki ng field determines whether or not HP VEE queriesthe
instrument for errors after setting component values. Set thisfield to ON
unless execution speed is not acceptable.

Thel ncrenent al Mde field specifies whether or not incremental state
recall isused with Panel Dri ver objects.

The proper setting for | ncrement al Mode isONin 99% of al situations.
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When | ncrenent al Mde isset to ON, HP VEE automatically minimizes
the number of commands sent to the instrument to change its state. To do
this, HP VEE comparesitsrecord of the current state the physical instrument
to the new state specifiedinthePanel Dri ver. HP VEE determineswhich
component settings are different, then sends only those commands needed to
change components that do not match the desired state. 1n most cases, you
should set | ncrenent al Mode to ON; it provides the best execution speed.

When | ncrenent al Mode issetto OFF, HP VEE explicitly setsthe values
of every component when acorresponding Panel Dri ver operates. Thisis
generally used only when there is a chance that HP VEE's record of the
instrument state does not match the true state of the physical instrument.

Notethat thel ncrenent al Mde setting affects the operation of Panel
Dri ver objects, but not Conponent Dri ver objects.

These things do suggest setting | ncr enent al Mode to OFF:
B Allowing front panel operation of an instrument at any time

B Changing instrument settings outside of the HP V EE environment
through C programs, HP BASIC programs, or shell commands

Using combinations of Conponent Dri vers, Panel Drivers, and
Di rect |/ Oobjectsin aprogram does not imply that you need to set
I ncrement al Mbde to OFF.
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Advanced Device Configuration: Serial

Hereisan example of the Ser i al tab of the
Advanced Devi ce Confi gurati on dialog box (serial interface only):

Advanced Device Configuration
General | ' E T Direct O TPaneIDriver
Baud Rate: | 8600
Character Size: | g8 "I
Stop Bits: 1 |
Parity: | Mone 'I
Handzhake Mone |
Receive Buffer Size | 4096
0K | Cancell Help I

Figure 3-33. The Serial Tab
You can set the following fields for the serial (RS-232) interface:

B Baud Rat e — The default i9600 (bits per second).

B Character Size - The defaultis (bits). Allowed values arg, 6, 7,
8, andNone.

B Stop Bits — The defaultid. Allowed values aré and2.

B Parity — The default idone. Allowed values arslone, dd, Even,
Mar k, andSpace.

B Handshake — The default i?None. Allowed values arélone and
Xon/ Xof f.

B Recei ve Buffer Size — The defaultig096 (bytes).
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Advanced Device Configuration: GPIO

Here is an example of the GPI Otab of the
Advanced Devi ce Confi gurati on diaog box (GPIO interface only):

sonfiguration

General | TDirectIIO TF‘aneIDriver
Data Wyidth: 8 |

OK | Cancell Helpl

Figure 3-34. The GPIO Tab

The GPI Otab hasonly onefield, Data W dth. TheData W dt h field
specifies the number of bits of parallel data transmitted as a unit across the
GPIO interface. Thisfield configures the interface to read and write data
eight or sixteen bits wide. No hardware switches need to be set in
conjunction with this field.
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Advanced Device Configuration: A16 Space (VXI Only)

Hereisan example of the A16 Space tab of the

Advanced Devi ce Configuration dialogbox. Thistab appearsonly
for the VXI interface, and is used only for register-based Di rect 1/0
transactions.

Advanced Device Configuration

General T Direct 10

Byte Access (DB) MONE | AddRegistr | Delete Repister |
Word Access (D16) BB AEEESE |
MHarme Offset Format hode
LongWaord Access (D32 MOME |

oK | Cancell Helpl

Figure 3-35. The A16 Space Tab

The following sections describe the individual fields.

Byte Access TheByt e Access field specifies whether the VXI device supports 8-bit
A 16 memory accesses. The possible choices for thisfield are:

B NONE - Device does not support byte access.

B ODD ACCESS - Device supports byte access, but only on odd byte
boundaries (D08(0)).

B ODD/ EVEN ACCESS - Device supports byte access on all boundaries
(DO8(EO)).
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Thewsrd Access fieldisnot editable. All VX1 devices must support 16-bit
access (D16).

TheLongWord Access field specifies whether the VXI device supports
32-bit A16 memory accesses. The possible choices are:

B NONE - Device does not support 32-bit access.

B D32 ACCESS - Device supports 32-bit A16 memory access.

When you click onthe Add Regi st er field, it adds arow of fields to the
dialog box. These fields allow you to configure access to adevices A16
memory. The four fields are:

B Nane - The symbolic name of the register, which is used to refer to the
particular register inaDi rect |/ Oobject using READ REG STER or
WRI TE REGQ STER transactions.

B O f set - The offset in bytes from the relative base of adevice's A16
memory for the register being configured.

B For mat - Thedataformat that will be read from, or written to, the
register being configured. The read or write access will take place at the
byte specified inthe O f set field. The possible formats are:

U BYTE - Read or write a byte. The device must support and be
configured correctly for 8-bit access by using the BYTE field
discussed above. If the BYTE field is QDD, the byte location specified
inthe O f set field must be an odd number.

U WORD16 - Read or write a 16-hit word. The 16-hits are represented as
atwo's complement integer. All VXI devices explicitly support this
format.
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U WORD32 - Read or write a 32-hit word. The 32-hits are represented as
atwao’s complement integer. HP V EE supports this format even if the
LongWord Access field is specified as NONE (by using two D16
accesses to read or write all 32 bits). If the LongWord Access field
is specified asD32 ACCESS, all 32 hits are accessed.

U REAL32 - Read or write a 32-hit word. The 32-hits are represented as
alEEE 754 32-hit floating-point number. HP V EE supports this
format even if the LongWor d Access field is specified as NONE (by
using two D16 accessesto read or write all 32 hits). If the LongWer d
Access field isspecified asD32 ACCESS, all 32 bits are accessed.

B Mode - Specify what I/O mode the register will support. The choices are:

U READ - Thisregister will appear as achoicein aREAD REG STER
transaction only.

U WRI TE - Thisregister will appear asachoicein aWRl TE REG STER
transaction only.

U READ/ WRI TE - Thisregister will appear as a choice in both a
READ REG STERand WRI TE REGQ STER transaction.

When you click onthe Del et e Regi st er field, it will display alist of the
symbolic names of the currently configured registers. The selected register
will be removed from the dialog box.

Figure 3-36 showsthe A16 Space tab with the register configuration of an
HP E1411B VXI Multimeter. Note that the list of registers scrolls as
additional registers are added using Add Regi st er.

An extended (A24/ A32 Space) memory configuration would be similar,
but would consist of memory "locations," rather than "registers."
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General T Cirect Ir0 TF‘Iug&pIa\; Dri\terT Parnel Driver T Al16 Space I A2diA32 Space |
Byte Access (D8) NONE | AddRegister | Delete Register |
Ward Access (D16) [l AEEESE |
Marme Offset Farmat Maode
LongWord Access (D32 MORE |
[ d [ o  worpis| ress [
[ twe | 2 | worDis| Reso |
[ st | &  worpie| REap |
[resp [ @ WORD1B|  READ |5

-8 Seriald

- VB

HPE1411Big@1 6024)

E5 scopelhp54504a@NOT L

setal{@MoT LIVE))

Help |

OK | Cancell

Mame: |HF'E1411EI
Interface: Wl hd
Address (eg 16028): | 16024

Save Cnnﬂgl Ca

Gateway:

This host |

|Advanced IWZ Canfig ...

0K | Cancell Helpl

Figure 3-36. The A16 Configuration for the HP E1411B Multimeter

The O f set fieldis configured with the offset in bytes of each register from
the relative base of the device's A16 space. Thest at us register

(Name: = stat inthefigure) is configured with a 4-byte offset, and is
configured for READ mode. Thecont r ol register isnot shown in the
figure, but typically would be configured for a4-byte offset in WRI TE mode.
While two separate register locations could have the same mode, the Nane
field must be unique. However, it would be possible for the register at byte
location 4 to be named st at uscont r ol with amode of READ/ WRI TE.
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Advanced Device Configuration:
A24/A32 Space (VX1 Only)

Here is an example of the A24/ A32 Space tab of the

Advanced Devi ce Configuration dialogbox. Thistab appearsonly
for the VXI interface, and is used only for register-based Di rect 1/ 0O
transactions.

General Direct 0 TPIug&play DriverT Panel Driver T A1G Space M-WBzSpacE ]
Biyte Access (DE) MOMNE | Add Location | Delete Location | ‘
Word Access (D1 6) B EACEEES |
Mame Cffset Format Mode
LongWord Access (D32 MOME |

QK | Cancell Helpl

Note

Figure 3-37. The A24/A32 Space Tab

The following sections describe the individual fields.

The term "extended memory" indicates either A24 or A32 memory inaVXI
device. (A VXI device can implement either A24 or A32 memory, but not
both.)
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TheByt e Access field specifies whether the VX1 device supports 8-bit
extended memory accesses. The possible choices for thisfield are:

B NONE - Device does not support byte access.

B ODD ACCESS - Device supports byte access, but only on odd byte
boundaries (D08(0)).

B ODD/ EVEN ACCESS - Device supports byte access on all boundaries
(DOB(EQ)).

TheWord Access fieldisnot editable. All VXI devices must support 16-bit
access (D16) for all memory spaces.

TheLongWord Access field is specifies whether the V XI device supports
32-bit extended memory accesses. The possible choices are:

B NONE - Device does not support 32-bit access.

B D32 ACCESS - Device supports 32-bit extended memory access.

When you click onthe Add Locat i on field, it adds arow of fields to the
dialog box. Thesefields allow you to configure access to a device's extended
memory. The four fields are:

B Nane - The symbolic name of the location, which is used to refer to the
particular memory locationinaDbi rect 1/ Oobject using
READ MEMORY or WRI TE MEMORY transactions.

B O f set - Theoffset in bytesfrom the relative base of adevice's extended
memory for the location being configured.
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B For mat - Thedataformat that will be read from, or written to, the
location being configured. The read or write access will take place at the
byte specified inthe O f set field. The possible formats are:

U BYTE - Read or write a byte. The device must support and be

configured correctly for 8-bit access by using the BYTE field
discussed above. If the BYTE field is QDD, the byte location specified
inthe O f set field must be an odd number.

WORD16 - Read or write a 16-bit word. The 16-bits are represented as
atwo's complement integer. All VXI devices explicitly support this
format.

WORD32 - Read or write a 32-bit word. The 32-bits are represented as
atwao’s complement integer. HP V EE supports this format even if the
LongWerd Access field is specified as NONE (by using two D16
accesses to read or write all 32 hits). If the Longwrd Access field
is specified asD32 ACCESS, all 32 hits are accessed.

REAL32 - Read or write a 32-bit word. The 32-bits are represented as
a|lEEE 754 32-bit floating-point number. HP VEE supports this
format even if the LongWor d Access field is specified as NONE (by
using two D16 accesses to read or write all 32 bits). If the LongWér d
Access field is specified asD32 ACCESS, all 32 bits are accessed.

Mode - Specify what 1/0 mode the location will support. The choices are:

U READ - Thislocation will appear as achoicein aREAD MEMORY

transaction only.

U WRI TE - Thislocation will appear as achoicein aWRI TE MEMORY

transaction only.

U READ/ WRI TE - Thislocation will appear as achoicein both a

READ MEMORY and WRI TE MEMORY transaction.

When you click onthe Del et e Locati on field, it will display alist of the
symbolic names of the currently configured location. The selected location
will be removed from the dialog box.
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I nterface Configuration

Thel nterface Configuration diaog box appears only when you

select aninterfaceinthel nst rument Manager 's instrument list, and then
click ontheEdi t I nterface... button. Here is an example of this dialog
box:

Interface Configuration

Interface:

Address: | 7 _,;
Gateway: This haost |

ok | cancel] Hep |

Figure 3-38. The Interface Configuration Dialog Box

The following sections describe the individual fields.

Thel nt er f ace field specifies the type of hardware interface. You can
interchangedP-1 B with VXI (both are multiple-instrument buses), or
Seri al with GPI O (both are single-instrument interfaces).

TheAddr ess field specifies the select code for the interface, affecting all
instruments connected to it. Use the up and down arrows to change the
Addr ess — only the select codes without conflicts will appear.

Use theGat eway field set to the name of the LAN gateway used during a
remote process. Refer to “LAN Gateways” on page 137 for further
information.
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Using Transactionsin Direct 1/0O and I nterface
Operations

Three HP VEE objects alow you to communicate with instruments using
I/O transactions:

1. TheDirect |/ Oobjectalowsyou totransmit datato and from
instruments viathe HP-IB, GPIB, VXI, seria, and GPIO interfaces, as
well asviaaLAN connection.

2. TheMul ti Device Direct |/ Oabjectalowsyou to perform direct
I/O transactions to multiple instruments from a single object.

3. Thelnterface Operations aobject allowsyou to send low-level
HP-1B, GPIB, or VXI messages, commands, and data.

Note Register-based VX | devices can be used as message-based only if supported
by I-SCPI drivers.

For any of these objects, the messages are "constructed" and sent by means
of 1/0O transactions. This chapter describes some techniques for using 1/0
transactionsintheDirect |/ O MiltiDevice Direct |/0Q and

I nterface Operations objects. For further information about using I/0
transactions, refer to the HP VEE Advanced Programming Techniques
manual.

Note You must properly configure HP VEE to communicate with instruments
beforeyou canusetheDirect |/ O Ml tiDevice Direct 1/0, and
Interface Operations objects. Please refer to Chapter 3, “Configuring
Instruments” for details.
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Using the Direct 1/O Object

TheDi rect |/ Oobject alowsyou control aninstrument directly using the
instrument’s built-in commands. You do not need an HP VEE instrument
driver (ID) or VXIplug&play driver touse Di r ect |/ Oto control an
instrument.

Sending Commands

To send commandsto aninstrument using Di r ect |/ O, you can use WRI TE
transactions:

B Themost important WRI TE transactions for sending commandsto HP-IB,
GPIB, message-based V X1, register-based V X1 supported by 1-SCPI, and
seria instruments are:

U WRI TE TEXT
U WRI TE BI NBLOCK
U WRI TE STATE

B Direct I/0Ousesonly WRI TE Bl NARY and WRI TE | OCONTROL
transactions to send commands to GPI O instruments.

B Direct I/OusesWRI TE REGA STERand WRI TE MEMORY transactions
to send commands to register-based and some message-based V X |
instruments. These transactions are the only method of communicating
with register-based V X| instruments not supported by |-SCPI drivers.

Most HP-1B, message-based V X1, and seria instruments use human-
readable text strings for programming commands. Such commands are
easily sent to instruments using WRI TE TEXT transactions. For example, all
instruments conforming to IEEE 488.2 recognize * RST as areset command.
Here is the transaction used to reset such an instrument:

VWRI TE TEXT "*RST" EOL

Notethat instruments often define very precise "punctuation” in their syntax.
They may demand that you send specific characters after each command or
at the end of agroup of commands. In addition, HP-IB instruments vary in
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their use of the signal line End-Or-ldentify (EOI). If you suspect that you
are having problemsin this area, examinethe END (EQ ) on EQL and
EQL Sequence fieldsintheDi rect 1/ Otab of the

Advanced Devi ce Confi gurati on dialog box (refer to Chapter 3,
“Configuring Instruments”).

Please refer to your instrument programming manual to determine the proper
command syntax for your instrument.

VRl TE TEXT transactions are all that is needed to set up instruments for the
majority of all situations whergi rect |/ Ois requiredDirect 1/0

allows you to us®RI TE encodings other thafEXT when it is required by

the instrument. The encodings other tM&XKT that are most often useful are

Bl NBLOCK andSTATE.

Bl NBLOCK encoding writes data to instruments using IEEE-defined block
formats. These block formats are typically used to transfer large amounts of
related data, such as trace data from oscilloscopes and spectrum analyzers.
Instruments usually require a significant number of commands before
acceptingBl NBLOCK data. Refer to your instrument's programming manual
for details.

To useBl NBLOCK transactions, yomust properly configure the

Conf or mance field (and possibli nbl ock) in thebDi r ect 1/ Otab of the
Advanced Devi ce Confi gurati on dialog box (refer to Chapter 3,
“Configuring Instruments”).

Some HP-IB and message-based VXI instruments support a learn string
capability, which allows you to upload all of the instrument settings. Later,
you can recall the measurement state of the instrument by downloading the
learn string using @RI TE STATE transaction. Learn strings are particularly
useful when you wish to download measurement states but an instrument
driver is unavailable.

Note thatRl TE STATE transactions are available for HP-IB and message-
based VXI instruments only.
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Here isthe typical procedure for using learn strings:

1. Configure the instrument to the desired measurement state; typically this
is done using the instrument front panel.

2. Click onUpl oad St at e inthe object menu of abi rect |/ Oobject
configured for the instrument. The instrument state is now associated
with this particular instance of the Di r ect 1/ Oobject.

3. AddaWRl TE STATE transactiontothe Di rect 1/ Oaobject.

Whenitisused, WRI TE STATE isgenerally the first transaction in a

Di rect |/ Oobject. WRI TE STATE writesthe Upl oaded learn string to the
instrument, thus setting all instrument functions simultaneously. Subsequent
VRI TE transactions can modify the instrument setup in an incremental
fashion.

The behavior of Upl oad and WRI TE STATE for HP-IB and message-based
VX1 instruments is affected by the Di r ect |/ Otab settings for
Confornmance and State (Learn String). If Conformance is

| EEE 488. 2, HP VEE will automatically handle learn strings using the
|EEE 488.2 * LRN? definition. If Conf or mance is| EEE 488,

Upl oad Stri ng specifies the command used to query the state, and the
Downl oad Stri ng specifiesthe command that precedes the string when it
is downloaded. Note that message-based V X1 instruments, and register-
based V XI instruments supported by |-SCPI are | EEE 488. 2 compliant.

Clickingon Upl oad State intheDirect |/ Oobject menu hasthese
results:

B Thelearn string is uploaded immediately.

B Thelearn string remains with that particular Di r ect |/ Oobject aslong
asit exigts, until the next Upl oad. Thelearn string is saved with the
program.

W |f youcloneaDirect |/ Oabject, itsassociated learn string isincluded
in the clone.
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Assume you wish to program the HP 54100A digitizing oscilloscope using
learn strings. The oscilloscope's programming manual contains these
important facts:

B The oscilloscope conforms to | EEE 488; it does not conform to
|EEE 488.2.

B The command used to query the oscilloscope’s learn string is SETUP?.

B The command that must precede alearn string that is downloaded to the
instrument is SETUP. Note that a space must come betweenthe P in
SETUP and the first character in the downloaded learn string.

You must usethel nst rument Manager (refer to Chapter 3, “Configuring
Instruments”) to specify the proper direct /0O configuration for the
oscilloscope. The settings important to learn strings are shown in Figure 4-
1.

General

T Direct 10 T Plug&play Driver T Panel Driver

Write

Read Terminator:

EQL Sequence:
Multi—-Field as:
Array Separator

frray Format
END (EOI} on EOL: o Download String: [ "SETUP?" learn strings.

I " Conformance: |IEEE 488 =l
[ Binblock: i >

Data Qnly State (Learn String): Configured |

I \ oad These fields

u string: [sETUPT | —

Linear | PIOH SHNS SETUP control
_to |

OK | Cancell Helpl

Figure 4-1. Configuring for Learn Strings
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To upload alearn string from the oscill oscope, click on Upl oad in the object
menu of aDi rect |/ Oobject that controls the oscilloscope. To download
the learn string, use this transaction:

VWRI TE STATE

Reading Data

To read datafrom an instrument using Di r ect |/ O, you can use READ
transactions.

Instruments return datain avariety of formats. In general, you must know
what kind of data and how much data you want HP VEE to read from an
instrument. Thekind of data determines the encoding and format you must
specify in the transaction. The amount of data being read determines the
configuration you must use for the SCALAR or ARRAY fieldsin the
transaction dialog box.

B The most important READ transactions for Di r ect |/ Ouse with HP-IB,
GPIB, message-based V XI, and serial instruments are:

U READ TEXT
U READ BI NBLOCK

B Direct |/Ouses OnIy READ Bl NARY and READ | OSTATUS
transactions to read data from GPIO instruments.

B Direct |/OusesREAD REG STERand READ MEMORY transactions to
read data from register-based and some message-based V X1 instruments.
These transactions are the only method of communicating with register-
based V XI instruments not supported by |-SCPI.

If you have difficulty reading data from instruments, try using the
Bus 1/ 0O Monitor toexamine the datato determine its format.
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Frequently, the data you read from an instrument as the result of aquery isa
single numeric value that is formatted as text. For example, a particular
voltmeter returns each reading as a single number in exponential notation,
such as- 1. 234E+00. Hereis the transaction to read a value from the
voltmeter:

"READ TEXT a REAL"

Some instruments respond to a query with al phabetic information combined
with the numeric measurement data. 1n general, this not a problem;

READ TEXT REAL transactionsthrow away preceding alphabetic characters
and extract the numeric value.

When reading numeric data from an instrument, the data type of the
instrument data is automatically converted, if necessary, according to the
rules listed in Appendix C, “Instrument I/O Data Type Conversions”.
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Using the M ultiDevice Direct 1/0 Object

TheMul ti Device Direct 1/Oobject(1/00 Advanced |/ 00O

Mul ti Device Direct |/ O)letsyou control several instrumentsfrom a
single object using direct 1/0O transactions. The object is a standard
transaction object, and works with all interfaces that HP VEE supports. It
appearsthe same asthe Di r ect |/ Oobject, except each transaction in

Mul ti Devi ce Direct |/ Ocanaddressaseparateinstrument. Sincethe
Mul ti Devi ce Direct |/ Oaobject doesnot necessarily control aparticular
instrument asthe Di r ect |/ Oobject does, the title does not list an
instrument name, address, or live mode condition.

By using theMul ti Devi ce Direct |/ O, you can reduce the number of
instrument-specific Di r ect |/ Oobjectsin your program, which optimizes
icon-to-icon interpretation time. This performance increase is especially
important for the VX1 interface, which is faster than HP-1B (GPIB) at
instrument control. The following figure shows the

Mul ti Device Direct |/Oobjectanditsl/ O Transacti on dialog box
configured to communicate with an HP E1413B, HP E1328, and HP 3325.

=] MultiDevice Direct /O =
WRITE mirrars TEXT "Initcont on" EOL
WRITE fgen TEXT "FR 1234.000" EOL

WWRITE dac TEXT ™wolt 1.25" EOL
112 Transaction

BCE | DercutAdress| [ TexT =] fort 125"

HP 38524
mirrars NOP | cancell

Figure 4-2. MultiDevice Direct I/O Controlling Several Instruments
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Transaction Dialog Box

Thel /O Transact i on dialog box is similar to the one used by

Di rect I/ O, exceptit containstwo additional fields. The common fields
work the same way. The following sections describe the two additional
fields.

TheDevi ce Fi el d contains the name of any of the currently configured
instruments. Clicking on the down arrow presents alist of available
configured instruments. You can select a different instrument for each
transaction.

The Addr ess Fi el d specifies the address of the device showing in the

Devi ce Field. TheAddress Fi el d has two modes—

Def aul t Address andAddr ess: . Def aul t Address sets HP VEE to

use the address entered when the instrument was originally configured.
Addr ess: includes a text box that lets you enter a different address. You
can enter a specific numeric value, a variable name, or an expression. The
entry must evaluate to a valid address. The value enteraddoess: will
change the device's address when the object executes, which is like the
address control pin action. The following figure shows the

I/ O Transacti on dialog box usinghddr ess: .

- MultiDevice Direct KO |=
WRITE mirrars TEXT "Initcont on® EQL
WRITE fgen TEXT "FR 1234.000" EOL
WRITE dac: dacaddr TEXT "volt 1.25" EOL
| dacaddr | 10 Transaction |
[wrRITE =] [ dac =l Address [tacaddr IR i 1,25

[ DEFAULT FORMAT =] | ECL ON

OK NOP | Cancel

Figure 4-3. Entering an Instrument Address as a Variable

86 Chapter 4



Using Transactions in Direct I/O and Interface Operations
Using the MultiDevice Direct 1/0O Object

Editing Transactions

Asyou edit transactions using thel / O Tr ansact i on dialog box, only
those transactions allowed by the type of instrument are accepted. For
example, if the name showing inthe Devi ce Fi el d isconfigured asaVXI
device controlled viathe VX1 backplane, then you can configure a

REG STER or MEMORY access transaction.

If thel / O Transacti on dialog box is configured for a particular type of
transaction and you change the Devi ce Fi el d name, then the transaction
must remain correct for the different instrument. If the transaction is
incorrect, entriesinthel / O Transact i on diaog box will change to the
last valid transaction for that instrument type. A REG STER access
transaction for a V X| device would be incorrect if you change the

Devi ce Fi el d nameto anon-VXI instrument.

Object Menu

The object menu for Mul ti Devi ce Direct |/ Oissimilartothat of the
Direct I/Oobject. TheMul ti Device Direct |/ Omenu doesnot
includethe Show Confi g...or Upl oad St at e menu choices. These menu
choices are for specific instrument configurations. Usethe Direct 1/0
object to show an instrument’s configuration or to upload a physical
instrument’s settings.

Thereisno live mode indicator for any of the possible devicesin the
transactions. To control live mode for an instrument, click on1 /00O
I nstrument Manager ..., and then edit the selected instrument
configuration.
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Using the I nterface Oper ations Object

Thel nterface Operations object (1/ 00 Advanced |/ 00O

I nterface Qperations) alowsyou to control HP-IB, GPIB, VXI, and
serial instruments using low-level commands. | nterf ace Operati ons
supports two types of transactions that provide this low-level control:
EXECUTE and SEND.

The EXECUTE Transaction

EXECUTE transactions are of the form:
EXECUTE Conmand

where Conmrand is one of the bus commands summarized in Table 4-1.
While the commands listed in Table 4-1 have the same names as the
EXECUTE commandsin Di rect 1/ Q, thereis animportant difference.

B Direct |/O EXECUTE commands address an instrument to receive the
command.

B | nterface Qperations EXECUTE commands may affect multiple
instruments. For HP-IB, these instruments must be addressed to listen.
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Table 4-1. Summary of EXECUTE Commands (Interface Operations)

Command Description

ABORT Clears the HP-IB interface by asserting the IFC (Interface
Clear) line. To clear and reset the VXI interface use CLEAR

CLEAR Clears all HP-IB devices by sending DCL (Device Clear). For
VXI, resets the interface and runs the Resource Manager.

TRI GGER For HP-IB, triggers all devices addressed to listen by sending
GET (Group Execute Trigger). For VXI, triggers TTL, ECL, or
external triggers.

REMOTE For HP-IB, asserts the REN (Remote Enable) line. There is no
counterpart for VXI.

LOCAL For HP-IB, releases the REN (Remote Enable) line. There is no
counterpart for VXI.

LOCAL For HP-IB, sends the LLO (Local Lockout) message. Any

LOCKOUT device in remote mode at the time LLO is sent will lock out front
panel operation. There is no counterpart for VXI.

LOCK In a multi-process system with shared resources, lets one

| NTERFACE process lock the resources for its own use during a critical
section to prevent another process from trying to use them.

UNLOCK In a multi-process system where a process has locked shared

| NTERFACE resources for its own use, unlocks the resources to allow other
processes access to them.

PASS CONTROL | Passes control to an HP-IB device at the specified address,

provided the device is capable of becoming the active
controller. There is no counterpart for VXI.
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The SEND Transaction

SEND transactions are of thisform:
SEND BusCntd

where Bus Crd is one of the bus commands listed in Table 4-2. These
messages are defined in detail in IEEE 488.1. Bus Cnd is HP-IB specific
only. There are no counterparts for VXI.
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Table 4-2. SEND Bus Commands

Command Description

COVVAND Sets ATN true and transmits the specified data bytes. ATN
true indicates that the data represents a bus command.

DATA Sets ATN false and transmits the specified data bytes. ATN
false indicates that the data represents device dependent
information.

TALK Addresses a device at the specified primary bus address (0-
30) to talk.

LI STEN Addresses a device at the specified primary bus address (0-
30) to listen.

SECONDARY Specifies a secondary bus address following a TALK or
LISTEN command. Secondary addresses are typically used
by card cage instruments where the card cage is at a
primary address and each plug-in module is at a secondary
address.

UNLI STEN Forces all devices to stop listening; sends UNL.

UNTALK Forces all devices to stop talking; sends UNT.

My LI STEN ADDR

Addresses the computer running HP VEE to listen; sends
MLA.

MY TALK ADDR Addresses the computer running HP VEE to talk; sends
MTA.
MESSAGE Sends a multi-line bus message. Consult IEEE 488.1 for

details. The multi-line messages supported by HP VEE are:

DCL Device Clear

SDC Selected Device Clear
GET Group Execute Trigger
GTL Go To Local

LLO Local Lockout

SPE Serial Poll Enable
SPD Serial Poll Disable
TCT Take Control
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Note

Using VXIplug&play Drivers

This chapter provides further information about using V X Iplug& play drivers

with HP VEE. In order to use aV Xlplug&play driver to communicate with

an instrument, you must first install the appropriate V Xlplug& play driver

files and the VISA I/O library (refer to “Introduction to VXIplug&play” on
page 12). You must also configure HP VEE for the instrument as described
in “Configuring for a VXIplug&play Driver” on page 41.

The primary means of communicating with a 8Xig& play driver in

HP VEE is theTo/ Fr om VXI pl ug&pl ay object, which is described in the
following section. In addition, you can call ViXiuig& play functions from
HP VEECal | objects (refer to “Using VXIplug&play Functions from Call
Objects” on page 109). The latter method is provided for backward
compatibility with HP VEE version 3.1.

Program Compatibility:
Previous versions of HP VEE have supported pog& play drivers.

HP VEE version 3.2 provided th®/ Fr om VXI pl ug&pl ay object.
HP VEE 3.2 programs using this object are compatible with HP VEE
versions 4.0 and later.

HP VEE version 3.1 provideohly directCal | access to VXdlug& play

drivers. If you usedal | objects to control VXdlug&play instruments in

HP VEE version 3.1, your program will still work in HP VEE versions 4.0
and later once you make certain changes. You must reinstall the Windows
95 version of VISA and the 32-bit version of the \¢Xig& play driver, and

you may have to change theport objects to use the new location of the
VXl plug&play driver files. For more information on usi@gl | objects to
access VXplug&play drivers, refer to “Using VXIplug&play Functions from
Call Objects” on page 109.
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Using the To/From V Xl plug& play Object

After you have added V XlIplug&play instruments to the HP VEE instrument
configuration, you can use the V Xl plug&play driversin your program. You
access the instruments by the functions contained in the drivers. The

To/ Fr om VXI pl ug&pl ay object provides access to the V X|plug& play
function panels.

To get the To/ Fr om VXI pl ugé&pl ay object:

1. Select1/0O0O Instrunent Manager. Thel nstrunment Manager
appears. It displays all currently configured V XIplug& play instruments
(aswell as any other instruments that are configured).

2. Select theinstrument with which you want to communicate, and click on
the Pl ug&pl ay Dri ver button. The outline of the object appears.

3. Placethe outline of the To/ Fr om VXI pl ug&pl ay object where you
want it in the work area and click the mouse button. The object appears
as shown below:

= To/From newDevice |

Figure 5-1. To/From VXIplug&play Object
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Selecting a Function

You can select the V X plug& play functions from the
To/ From VXI pl ug&pl ay object.

1. Double-click on an empty transaction or select Add Trans or | nsert
Tr ans from the object menu. TheSel ect a Functi on Panel diaog
box appears. It displays function panels grouped into logical categories
(such asMeasur e or Conf i gur e) as shown in Figure 5-2. Each driver
has different categories.

Select a Function Panel

(L1 HPE1410 =
-3 High Level Control

-1 Measure

-1 Configure Current Settings

Read using Current Settings

-1 Low Level Control

Initiate Measurement
Ahort Measurement

Fetch Diata from Instrument
Execute Immediate Trigger
-1 Configure

&[] Calibration

[ 7 VPPN

L

Places the multimeter in the wait-for-trigger state and transfers L
readings directly to the output buffer after receiving a trigger.
Because multimeter memory is not used to store the readings,

there is no restriction on the sample count and trigger count.

0K | Cancell

L 1

Figure 5-2. Select a Function Panel Dialog Box

O Click onthe[ +] iconsto view the hierarchical structure of function
panels.

U Click onthe[ -] iconsto hide the function panels in the hierarchical
structure.
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U Click onthe[ f (x)] iconsto select the function panel. You'll seea
short description of the function panel in the lower part of the dialog
box.

To completely expand a branch of the tree, select the item to expand and
press the * key.

Generally, you'll see only function panels that adhere to the
V Xlplug&play version 3.x specification and are allowed by HP VEE.

HP VEE automatically callsi ni t () at the appropriate time, however, there
may be other initialization functionssuch asi nit _al |l (),init_next (),
orinit_first() functionsinthelist. These functions are not defined in
the VXl plug& play specification and therefore are not supported by HP VEE.
Do not select these functions. If you must use these functions, you need to
create your program differently and call the V XIplug&play driver from a
Cal | object as described in “Using VXIplug&play Functions from Call
Objects” on page 109.

Note that there are no entries fRREFIX i nit () or
PREFIX cl ose() . These functions are performed automatically by
HP VEE.

2. Click Ok on theSel ect a Function Panel dialog box.

3. You'll see a tabbed dialog box calledi t a Function Panel that
allows you to specify the parameters for the function panel.
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Editing Function TheEdit a Function Panel diaog box alowsyou to set controls and
Panel Parameters  variablesto pass to the selected V X1plug&play driver’s function. There are
two tabs, Panel and Par anet er.

The Panel Tab. The Panel tab alows you to specify the constant (control)
values to pass to the function.

Edit Function Panel for hpe1410_measure_Qf)

T Farameters
function reading
AV = 0.00E+000
Period —
4-Wire Resistance —
2-Wire Resistance —
AC Voltage —
AC+DC Vaoltage —
DC Voltage —
X Errar
wi
#HO
1}
hpeld10_measure_QdinstrHandle, hpel410_COMNF_YOLT_DC, reading
ok | nop | cancel| Help |

Figure 5-3. Panel Tab of Edit Function Panel Dialog Box

B Controls- The top part of this dialog box contains controls for you to
specify constant parameters. The names of the controls are labels
specified from the function panel file.

W vi - Displaysthe unique "virtua instrument" handle (also called the
"session handle") of theinstrument. Depending on the driver version, the
name of thisfield may change, but the location will always be in the
lower-left corner of the function panel.

B Error - Displaysanon-zero value if an error occurred when executing
this function panel. Depending on the driver version, the name of this
field may change, but the location will always be in the lower-right
corner of the function panel.
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B Function call - At the bottom of the dialog box is the C function and the
parameters that are sent to the driver when the object executes. This
command string is also shown as a transaction on the open view of the
object.

Getting Help on a VXl plugé& play Function Panel. When in the Edi t
Functi on Panel diaog box, click the right mouse button on the
background of the Panel tab for help on the function panel. A dialog box
containing a description of the function appears.

Click the right mouse button on a control (not the label) for an explanation
of the parameter.

For complete help on the V X1 plug&play driver, select | nst runent Hel p
from the object menu of the To/ Fr om VXI pl ug&pl ay object.

The Parameters Tab. The Par anet er s tab allows you to specify the
variablesto passto the function. Thisallowsyou to set the parameter values
programmatically.

Edit Function Panel for hpe1410_measure_Qf)

Fanel T

~function

Parameter Type: <% Constant < Variable

Mame: hpeld410_CONF_WOLT_DC I™ Create Input Terminal

~reading

Parameter Type: < Constant 4 Variable

Mame: |reading X Create Output Terminal

ok | nop | cancel| Help |

Figure 5-4. Parameter Tab of Edit Function Panel Dialog Box
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B Group name - The name of each group isthe label name of the parameter
as specified in the V Xl plug&play function panel. In Figure 5-4,
functi on andreadi ng arelabels.

B Paraneter Type - When Const ant is selected, this parameter is
passed as a constant value that is set on the Panel tab. When Vari abl e
isselected, this parameter is passed asavariable. That is, the value of the
parameter may be changed programmatically. Some fields are aways
variables, such as the output for areading.

B Nane - Whenthe Par anet er Type issettoVari abl e, thisfieldis
editable. By default, the name of the variable is set to its label name (or a
similar nameto makeit avalid HP VEE variable name). You can change
thisto any valid variable namein HP VEE. If the variable is an input
variable, you can also put an expression, function call, or global variable
in this edit field.

B Create Term nal - WhenthePar aneter Type issettoVari abl e,
thisfield is editable. When the check box is checked, and Narme does not
currently exist asaterminal name, when you press 0K, the terminal (with
the name specified in Nane) is created (as an input, output, or input/
output terminal asindicated in the dialog box). To delete aterminal once
it is created, you must use Del et e Ter mi nal from the object menu.

If the Nanme ischanged, and Cr eat e Ter mi nal ischecked, a new
terminal will be added.

If the Nane is set to an invalid termina name, Creat e Ter m nal is
grayed out.

Press the NOP button to save the latest settings shown in this dialog box and
make thistransaction a"no operation”. Thisisthe same as commenting out a
line of code in atext-based computer program.

Pressthe Hel p button for help about the To/ Fr om VXI pl ug&pl ay object.
Press the OK button when you're finished editing.
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The Auto-Allocate Feature (Passing Arrays and Strings). Some

V Xlplug&play functions desire to return datain an array or Text string. The
V Xlplug& play specification requires that the application (HP VEE) allocate
the memory for the array or string -- the V XIplug&play function cannot pass
back allocated memory.

The Aut o- Al | ocat e feature lets you easily tell HP VEE how much
memory to allocate. HP VEE takes care of allocating the correct data type
and shape, in the size required.

If aparameter to afunction is avariable that requires an array or a Text
string, the Par anet er s tab displays an additional field: Aut o- Al | ocat e
i nput . For example, in the dialog shown below, r eadi ngs can input an
array. The Par anet er s tab shows Aut o- Al | ocat e i nput selected:

Edit Function Panel for hpe1410_read_QX)

Fanel T Parameters

reading

Parameter Type: < Constant 4 Variable

Mame: |readings V Create Output Terminal

ok | nop | cancel| Help |

Figure 5-5. Selecting the Auto-Allocate Input Feature

When Aut o- Al | ocat e i nput isselected, the Si ze field becomes active.
Thedefault sizeis 256, but you can enter any appropriate size to allocate the
input data. You must determine how large an array or string needsto be
passed. Aninput terminal is not created for this parameter, and HP VEE
automatically allocates the memory for the parameter. For an array, Si ze
denotes the number of elementsin the array. For atext string, Si ze denotes
the number of characters (bytes). Refertol nstrunent Hel p, or click the
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right mouse button on the Panel background or on the parameter to obtain
more information on the size of array or string the function requires.

If you use the Aut o- Al | ocat e i nput feature, adatainput terminal is not
created for the function. If the datainput terminal already exists, you should
deleteit from the To/ Fr om VXI pl ugé&pl ay object.

If you do not select ("check") Aut o- Al | ocat e i nput, both input and

output terminals are created for the function by default. You must create an

object to allocate the correct type, shape, and amount of memory, and

connect it to the input terminal. Refer to “Passing Parameters” on page 105,
for information on how to manually allocate the memory needed for inputs.

Getting Help on a VXl plug& play Driver

From the object menu of th®/ Fr om VXI pl ugé&pl ay object, select

I nstrument Hel p. This accesses the help file provided by the instrument
manufacturer. This help topic contains information about using the

VXl plug&play driver including the data types required for the parameters.

For help on each particular function, refer to “Getting Help on a
VXIplug&play Function Panel” on page 99.

Running an HP VEE Program

The transactions in theo/ Fr om VXI pl ugé&pl ay object execute from top
to bottom. This section explains what happens Winéiirr om
VXI pl ug&pl ay objects execute.

The first time you run a program after you load or create it, there will be a
delay to initialize each instrument controlled wity Fr om

VXI pl ug&pl ay objects. This initialization is done to set the instrument to a
known initial state. Each successive time you run the program (after the first
time), your program will execute normally, without performing the initialize
actions.

Each instrument controlled by the program must be initialized once in a
HP VEE session. The VXlug&play Resource Manager does an
"instrument find" to verify the instrument is connected to the address and to
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set the instrument to a known state. This will take an indeterminate amount
of time, possibly up to 10 seconds per instrument. This delay happens the
first time the To/ Fr om VXI pl ug&pl ay object for each instrument is
executed.

Because the initialization is only performed once per HP VEE session, you
should execute functions (such as clear or reset) that set an instrument to a
known state every time the program runs. When you load another program
or exit HP VEE, the V Xlplug& play drivers are automatically closed.

In More Detail. This section explains some of the details behind some of
the HP VEE internal implementation of V XIplug&play initialization.
Understanding these conceptsis not required to successfully write an

HP VEE program that uses V Xlplug& play drivers.

Each V Xlplug&play driver isrequired to haveaPREFIX i nit () anda
PREFIX cl ose() function. These functions are called automatically by
HP VEE.

The purpose of thei ni t () function isto set your instrument to aknown
state and to get a"session handle". Each instrument specified by an

HP VEE Nare (when configured) will have a unique session handle
assigned to it thefirst timeit is executed in aprogram. That session handleis
used through the remainder of your program to uniquely identify that
particular instrument. All To/ Fr om VXI pl ug&pl ay objects
communicating with the sameinstrument (with the sameHP VEE Nane) are
identified by the same session handle. The session handleis showninthevi
field in the lower left corner of Panel tab of the function panel. HP VEE
automatically takes care of passing this session handle between the various
To/ Fr om VXI pl ug&pl ay objects.

Becausethei ni t () call isusually alengthy operation, it isonly called
when necessary. When the first To/ Fr om VXI pl ug&pl ay object is
executed in a program, the appropriatei ni t () functioniscaled. When
init() iscaled, it may also performan| dentificati on Query and/or
aReset depending on how you configured the driver.
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The purpose of thecl ose() function isto close the session handle (there
are alimited number of them), take the instrument off-line, clear any data
associated with the instrument, and may perform instrument-specific
actions. HP VEE callsthecl ose() function at the following times:

W After New, Open, or Exi t is selected.

B When all To/ Fr om VXI pl ug&pl ay objectsfor asingle HP VEE name
(such asdvm) are deleted.

B Whenthe Address ori ni t () parameter values are changed in the
VXl pl ug&pl ay Devi ce Confi gurati on dialog box. In this case,
cl ose() iscaledsothatinit () will becaled again with the new
values.

After each transaction is executed, the function returns a status value to
HP VEE. HP VEE automatically checks this value, and if it indicates the
function executed successfully, the next transaction executes.

Error Checking. If the status value returned is an error, HP VEE stops the
program and reports the error to you. If you have an error output pin to trap
the error, the error does not stop the program. Usetheer r or | nf o() object
to get the details of the error message. HP VEE will automatically call the
PREFIX error _message() function to get as much error information
from the V Xl plug& play driver as the manufacturer includes. This
information is output in the HP VEE error message or fromerror I nfo().
Note that after an error occurs, the instrument will be left in an unknown
state. Unless you call specific reset or clear functions at the beginning of
your program, you won't know the state of your instruments the next time
you start the program.

Caution Checking. If the status value returned is a caution, the HP VEE
program pauses and displays a caution dialog box. The caution dial og box
contains information from the instrument manufacturer and lets you choose
to continue running the program or to stop.

Caution messages cannot be trapped programmatically. However, if you are
aware of the common caution messages from the driver, you can handle
them in the HP VEE program. For example, if you get a caution message
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that the instrument is not ready to let you read data, you can use aDel ay
object or put the To/ Fr om VXI pl ug&pl ay object in aloop to retry reading.
If you handle a known caution condition in the HP VEE program, you may
want to suppress the caution message dialog box. To do this, from the

To/ From VXI pl ug&pl ay object's Pr operti es diaog box, select the
check box for I gnore Cauti ons Returned. Generally, ignoring caution
messages (by checking thel gnore Cauti ons Ret ur ned check box) is
not necessary and, unless you are sure of how to handle the caution
condition in your program, it is discouraged.

Passing Parameters According to the V X1plug& play specification, you must allocate memory
and passit to the driver before requesting data. Some V X Iplug& play
functions place the data read into an array. Most of these V XIplug& play
functions also have a parameter which specifies the size of the array sent in,
and will error if the array is not big enough. In this case, you may allocate
an array of any size and tell the function how bigitis. Thefunction will then
write datainto the array only to the size specified.

Caution Other V XIplug& play functions simply assume the array passed inis big
enough for the dataread, and will writeto it regardless of itssize. Thisis
especially common for Text strings. If insufficient memory is allocated,
this action will overwrite memory and cause a General Protection Fault or
Segmentation Violation. Since the V XlIplug& play shared library islinked
directly into HP V EE, this situation can cause HP VEE to crash and exit.

Note The Easy Way:

The most straightforward method to allocate memory for an array or string
datainput isto use the Aut o- Al | ocat e feature. Refer to “The Auto-
Allocate Feature (Passing Arrays and Strings)” on page 101. You will still
need to determine the size to allocate, but once you specify the size, the
memory will be allocated automatically.

Find out how much memory you need for your data by reading the driver's
help file. Select nst runent Hel p from theTo/ Fr om VXI pl ug&pl ay
object's object menu. This help file will tell you how large the array must
be.
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If you do not use Aut o- Al | ocat e, you must create an object to allocate the
memory, and connect it to the data input terminal of the To/ Fr om
VXI pl ug&pl ay object:

B For an array input, usean Al | oc Arr ay object of the appropriate type,
and set the size appropriately.

B For astring input, use a For mul a object. Delete the data input terminal
from the For nul a object and enter an expression like 256* " a". This
will create astring that is 256 characterslong (plusanull byte) filled with
a’'s. Most VXIplug&play functions will not write more than 256
characters into @iext parameter. However, it is best to check the help
on each function panel that require®ext input to be sure.
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An Example Figure 5-6 shows a simple program that uses To/ Fr om VXI pl ugé&pl ay
Program objects to communicate with the HP E1410A VXI Multimeter:
=] Alphalumeric “
00: 2.986 =
01: 2 987
02: 2,987
03 2.987
—| To/From dvn10 =] 04 2,987
hpel1410 reset{instrHandle) 05 2 988
hpe1410_configure{instriandle, hpe1410_CONF_VOLT_DC) o
hpe1410_voltDcRang(instrHandle, vi_TRUE, hpe1410_YVOLT_RANG_3C ue: 2.958
hpe1410_sample(instrHandle, 20, hpe1410_SAMP_SOUR_IMM, 1) 07: 2.289
08 2.989
08 2.99
10:2.991 =
= To/From dvim10 =]
hpeld10 read QfinstrHandle, readings)
readings readings | = < Trace [«
2.983A||||||||II
F Y name W N // i
2991 A
=] Alloc Real = B 7
mum Dims | 1 'l 2989 - -
JLinRamp =l 1 || 10 C
) Array | 2987
Dim Size Traced d
1 | 20 2985 _:
2984 5 |I>|
o 4 8 12 16 20
X name

Figure 5-6. A Program Using To/From VXIplug&play Objects
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There are some limitations to using V Xlplug&play driversin HP VEE.

B BecausetheBus |/ O Monit or object only shows /O to and from
HP VEE itself, it does not show any |/O done from V Xlplug& play
drivers. VXlplug&play drivers are just C programs that are linked into
HP VEE. If needed, it is recommended that you use a hardware bus
monitor.

B Some optional features that are not required by the VXl plug&play
specification, such as callbacks, are not supported by HP VEE.

B All1/00 Advanced 1/ Oobjects (including I nt erface
Qper ations, Devi ce Event (SPOLL), and | nterface Event) are
not supported for VXIplug&play.

B VXIlplug&play does not support the concept of LI VE MODE/ NOT LI VE
MODE. When you run a program, all instruments used in your program
must be connected to your computer. However, you can open a program
without the instruments used in the program being connected. Also, you
can create a program without having the instruments connected. You can
use To/ From VXI pl ug&pl ay objects and specify the function calls as
long asthe V Xlplug&play driver isinstalled.

B You cannot use VXl plug&play drivers and any of the other HP VEE
instrument control methods (Di rect 1/ O, Panel Driver,or
Conponent Driver objects) to communicate with the same instrument
in the same program. However, you can use V Xlplug&play drivers for
one instrument, and other instrument control methods for other
instruments in the same program.

The V Xlplug& play specification is continually being updated and enhanced.
New features may be voted into the specification by the VX1 plug& play
consortium between revisions of HP VEE. Because the V XIplug& play
specification does not specify that revision information should be included
in the driver library, HP VEE cannot check the driver for compatibility.
Therefore, you need to check with the instrument manufacturer to make sure
the driver conforms to the currently supported V Xlplug& play specification.
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Using VXl plug& play Functions from Call
Objects

You may want to use V Xlplug&play with an HP VEE Cal | object because
of the following reasons.

B Existing Program Compatibility.

If you have existing programs using V XIplug& play that were created
using HP VEE version 3.1, you may want to continue to use them with
minimal modifications as mentioned earlier in this chapter. However, if
you plan to maintain these programs over the long term, it would be
better to rewrite them using the standard function panel accessin the

To/ From VXI pl ug&pl ay object as described in “Using the To/From
VXlplug&play Object” on page 95.

B Access to Older Drivers.

Some earlier versions of non-HP \(Xig& play drivers (1995 and earlier)
were written to earlier versions of the \plg& play specification. You
can still access these drivers through the HP Z&H object.

Except for the reasons listed above, you should usel\g€lplay drivers
using the methods described in "Using the To/From VXlplug&play Object."

Using a Dynamic Library in HP VEE

This section will show you the steps in loading a pXd& play driver into
HP VEE once the required files are installed.

To use a VXplug&play driver in a HP VEE program, there are three steps:
1. Import the library.

2. Run the routines which use the library.

3. Delete the library when the program is done.

The three HP VEE objects associated with these steps are
Inport Library,Call,andDel ete Library.
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Beforeyou canuseacCal | object (or For nul a object) to execute the driver,
you must import the function into the HP VEE environment viathe

I mport Library object. Onthel nport Li brary object, under

Li brary Type, select Conpi | ed Functi on. Enter the path and hame of
PREFIX. H(PREFIX. h on HP-UX) using the Def i ni ti on Fi | e button.
See Table 2-2 and Table 2-3 for the location of these files. Finally, select the
path and name of PREFIX_32. DLL (PREFIX.sl on HP-UX) using the

Fi | e Name button. TheLi brary Nane button assignsalogical nameto a
set of functions. It is recommended that the name be PREFI X, where
PREFIX refersto the name of the instrument such as HPE1410.

Before using adriver with the Cal | object, you must configure the Cal |
object. The easiest way to do thisisto select Load Li b from the

| mport Li brary object menu toload the driver fileinto the HP VEE
environment. Bring up aCal | object from the Devi ce menu. Then select
Sel ect Function ontheCal | object menu. HP VEE will bring up a
dialog box with alist of al the functions listed in the header file which are
exported from driver file.

UseacCal | object to makethe callsto aVXlplug&play driver.

Sequence of Calls. The sequence of callsfor aV Xlplug&play driver isvery
important. The sequenceis:

1. Call theinitialize function. (This function returns a session handle.)

2. Perform callsto the driver using the handle returned by the initialization
function.

3. Cdll the close function.

Initialize Function. The initialize function PREFIX i ni t hasthree input
pins and two output pins. The three input parameters are:

B |nstrument Address

Refer to “Advanced Device Configuration: Plug&play Driver” on
page 61 for information about V@llug& play addressing.
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W |dentification Verification Flag

If the verification flag is 1, the initialize function checks the identity of
the instrument. Thisisto be done by checking the manufacturer 1D and
model number, using the" * | DN?" query, or other means specified by the
instrument manufacturer. Set the flag to 0 if the check should not be
done.

B Reset Flag

Thereset flag should be 1 if theinitialize function isto place the
instrument in a pre-defined state. Set the flag to 0 if the reset should not
be done.

The two output parameters are:
B Return Value

V Xlplugé& play defines the return value from a V Xlplug& play driver to be
the status of the operation performed. The integer returned can be
tranglated into a meaningful message by calling PREFIX error _query
from aseparate Cal | object. If thereturn valueis0, thei ni t () call was
successful.

B Handlefor VXIplugé& play Functions

If the return value from the initialize function is 0, then the output
parameter contains an instrument handle. An instrument handleis
simply a number which associates afunction call with thisinitialization.
Most V Xlplug&play functions require this handle as an input parameter.
Each initialization returns a unique handle in the output parameter vi .
The parameter may be called by a different name, such assessi on
handl e, but it isaways the last parameter returned from thei ni t ()
function. When thecl ose() functioniscalled, the handleis returned to
the system.
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Calling VXIplug& play Functions. Other functions can be called using the
Cal | object. For each function called, the handle from the PREFIX i ni t
function must be provided tothei nst r | Dinput pin of the Cal | object.

Using Other Common V XIplug& play Functions. Besides the
PREFIX_ i ni t and PREFIX_cl ose functions, there are other common
driver functions which V Xlplug& play drivers may implement. These
functions are PREFIX reset, PREFIX sel f_test,

PREFIX revision_query, PREFIX error_query, and
PREFIX error_nessage.

Using Arrays As Parameters. The V Xlplug& play specification states that
the caller must allocate space for an array or text parameter. Simply stated,
this means that HP VEE must allocate the array before passing it as a
parameter to the V XIplug& play function as shown in Figure 5-8.

Using the Close Function. The close function PREFIX _cl ose has one
input parameter and no output parameters. Theinput parameter isthe handle
returned from PREFIX_i ni t . Executing PREFIX_cl ose takesthe
instrument off-line and clears any data associated with the instrument
handle. There may also be some other driver-specific actions related to
closing the instrument. The handle cannot be used again by instrument
functions. The PREFIX i ni t routine must be called again to obtain anew
handle.

After you arefinished using the V XlIplug&play driver, theDel et e Li brary
object needs to be invoked for each driver loaded. After the library is
unloaded, the library must be loaded again using the | nport Li brary
object before any functions using that library can be called.

112 Chapter5



Using VXIplug&play Drivers
Using VXIplug&play Functions from Call Objects

A Simple Example  Thefollow exampleis asimple program using a VX lplug&play driver in
HP VEE. All thisprogram doesisimport the library, initialize the device,
close the device, and delete the library. (Each program thread is started
independently with aSt art button.)

= Import Library =

Library Type f Compiled Function =]

Library Mame | hpe1410

File Marme cwripnpiwin9sbinvhpe1410_32.dll |

Definition File CwEipnpiwindSincludesnpe1410 .k |
—| Address | 4|
|GPIBO:9:7

1 = Initialize = _
—'l ID Query | "| InstrDesc | EumEiEn MEmE Ret'alue ———151=0

|D id_guery |

hpe1410.hpe1d410_init
reset | |
—| Reset |4
ID

il
=] Close =

—

Raise Error |

Function Marne

FVI | hpe1410.hpel410_close | Retvalue |

= Delete Library =

Library MName | hpe1410

Figure 5-7. A Simple Example
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Reset
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The following example shows an HP VEE program that uses a

V Xlplug&play driver and allocates an array to be used as an output
parameter.

—|Alphadumeric | «

T " Btart | Start |
Initialize Import Library |  Delete Library |
SText=] =] Call Function []
[pc i .
j Function Name
valtFune Ret Value
=EEl") [ eliREnS) [ hpe410.npe 1410_conivoll
F1 voltRes
= Call Function [«
—[Integer| | vi | Function Name R
F sampCoun | | pe1d10 hpe1d10_sampCoun | |- o rale

L
Call Function

[-]

Function Marme

Raise Error I

—| Logaing AlphaMumeric | -

LAIIUE-Rea\ —

' - 43

| T roea10.npe1a 10 momm | et vale | X

L 43

= Call Function =] a5

i 43
i Function Name Retvalue —

readings 32

readings | hpe1410.hpe1410_fetc_Q numReadings 0

= Cloge =

Function MName

il [ hpe1410 rpe1410_ciose

Ret'alue |

Figure 5-8. A More Complete Example

LBEE
.03
N1
288
39
.96
1z

—| AlphaMumeric | «

7
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Some Helpful Hints  Keeping Track of Handles. The handle returned by PREFIX i ni t must
be used by successive driver functions. There are two ways to accomplish
this:

B Connecting Pins

The value of a handle can be passed by connecting the PREFIX i ni t
routine data output pin to thevi datainput pins on each function.

B Keeping Track of Handles Globally

The handle can be kept as aglobal variable. The handle from
PREFIX_i ni t routineis connectedto aSet G obal object. Each
function that uses this handle, takes it fromaGet G obal object.

Control Flow. The driver needs to perform actions in a certain sequence
(initialization, calling functions, and closing). The HP VEE program must
be written to ensure that the handleisvalid for all functionswhich requireits

usage.
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Using Panel Driver and Component Driver
Objects

This chapter provides further information about using Panel Dri ver and
Conponent Driver objectswith HP VEE. Let’s begin with amore
detailed look at how these drivers work.
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Under standing Panel Driver and
Component Driver Objects

This section explains some background and details that will help you use
Panel Driver and Conponent Driver objects more effectively.

Inside HP Panel Drivers

The HP VEE Panel Driver and Conponent Driver objectsboth
reguire that the appropriate HP Panel Driver ("ID") be present, and that the
instrument be configured to that driver. (These instrument drivers are
sometimes called "HP VEE drivers' or "HP Instrument Drivers'.) The HP
Panel Driver file (the. ci d file) must be present and configured in order to
usePanel Driver andConponent Driver objects. However, thesefiles
are not used for Di rect |/ Oor VXlplug& play operations.

Key Idea: Each HP Panel Driver describes the unigue personality of
a particular test instrument. A driver file is required to control
any instrument using a Panel Dri ver or
Conmponent Driver object.

HP Panel Driver files (. ci d files) are copied onto your system disk when
HP VEE isinstalled. Each driver file contains two basic types of
information:

1. A description of theinstrument’s functions and the commands used to set
and query them.

2. A description of the appearance and behavior of the graphical control
panel visiblein the open view of aPanel Dri ver object.
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Components

Key Idea: Internally, Panel Driver and Conponent Driver
objects represent each instrument function as a component.
Component names are analogous to variable names in
programming languages; components are used to hold the
value of instrument function settings or measured values.

For example, the HP 3478A voltmeter contains these and other components:

Table 6-1. Typical Voltmeter Driver Components

Component Name

Instrument Function

ARANGE

Autoranging is on or off.

FUNCTI ON

The measurement function is voltage, current, or
resistance.

TRI GGER

The trigger source is internal, external, fast, or single.

READI NG

The most recent measured value.
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Components can be accessed interactively or through a program. To access
acomponent interactively, click on alabeled button or display in the open

view of aPanel Driver. To access components using a graphical

program, add them as input or output terminals. For detailed procedures on

using components, refer to the sections “Selected Techniques” on page 127
and “Using Component Driver Objects in a Program” on page 129.

= scope [«]

Main Panel

Tinchase
Sweep Mode
PN

Center

TIME_SENS

Trig Level

TIME_SENS

Figure 6-1. Accessing Driver Components
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States Aninstrument state is a specific set of valuesfor all componentsin a
particular driver. For example, you must set al the componentsin a
voltmeter driver to particular values for AC voltage measurements. You
must use adifferent set of component valuesto measure DC current. In other
words, these two different measurements require two different states.

—| chvm = —| chvm =

Main Panel

Function ATV

Ndigits m Ndigits m
Trigeger Trigeger
Auto Zero Auto Zero

Figure 6-2. Two Voltmeter States

Key Idea: InHP VEE, each instance of a Panel Driver represents a
separate measurement state. (Panel Driver objects are often
called "state drivers".) Itis common to have more than one
Panel Driver in a program, where each Panel Driver programs
the same physical instrument to a unique measurement state.

Each Panel Driver object you create using the same
instrument Name will communicate with the same physical
instrument.

How HP Panel Driver-Based I/0 Works

When you place aPanel Driver or Conponent Driver objectina
program, HP V EE establishes a state record in memory. This state record is
specific to aparticular instrument Nanme. Nanmes are very important and are
discussed in greater detail in “The Importance of Names” on page 125.

All the driver-based objects that reference a particudae share a single
state record. The state record reflectsctiveent values of each of the
instrument's components. When you write to components using
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Panel Driver or Conponent Driver objects, HP VEE updates both the
physical instrument and the state record. If you write to the instrument using
Di rect 1/ 0O HPVEE marksthe state record as invalid because the state
record no longer matches the true state of the physical instrument. However,
subsequent use of aPanel Driver or Conponent Driver object causes
HP VEE to recall the instrument’s state, which resynchronizes the physical
instrument state and state record.

Important differences occur when the Panel Dri ver and
Conponent Driver objects operate.

Key Idea: When a Panel Driver operates, it sends only those
commands necessary to make the state of the physical
instrument match the state defined in the graphical control
panel.

If necessary, aPanel Driver will send commandsto reset and update all
settings in the corresponding physical instrument. This behavior is affected
by thel ncrenent al Mbde setting described in “Advanced Device
Configuration: Panel Driver” on page 63.

If you setl ncrenent al Mode to ON, HP VEE compares the current state
record to the desired state defined inPheel Driver and determines
which components must be changed. HP VEE senigghose commands
required to update the affected components.

If you setl ncrenent al Mode to OFF or if the current state record is
marked as invalid, HP VEE will explicitly send commands to update each
and every component in order to guarantee synchronization between the
desired state and the state of the physical instrument.

Note that ePanel Dri ver operates when its sequence input pin is
activatedor when you click on one of the control panel buttons visible in the
open view.
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Key Idea: When a Conponent Driver operates, it writes only to
those components that appear as input terminals and reads
only from those components that appear as output terminals.

Thisiswhy Conponent Dri ver objects generally operate faster than
Panel Driver objects. A Panel Driver potentialy writesto many
components to achieve a particular state; a Conponent Dri ver writesto
only the components you specify.

Note that components are read and written in the order that they appear as
terminals, from top to bottom. This order of operation isimportant in some
cases where you want the instrument to change the value of one component,
based on the value of another. Thisinteraction is called coupling. With
component drivers you must do this manually.

This section discusses some situations that may be confusing when you are
using multiple objects that:

B Usethe same instrument Nane.
B Use the same instrument address,

B Usethe samedriver file.
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The Importance of Names. This section discusses some concepts related to
configuring instruments. You may want to read Chapter 3, “Configuring
Instruments”.

Consider how HP VEE maps an instrument object to a specific instrument
configuration created with tHenst r unent Manager.

Key Idea: Itis the Narne field in the Devi ce Confi gur ati on dialog
box that logically maps each instrument object to the
address of a physical instrument and the other configuration
information. To determine the Nane of an instrument object,
click on Show Confi g in the object menu; the text in the
object title is not necessarily the same as the Nane.

For example, thélames of the instruments in the default I/O configuration
aredrm dvm f gen, f uncgen, oscope, andscope. Nanes must be unique.
There cannot be more than one configured instrument witkatine of
scope.

In general, you should have only one configuxade referencing a

particular physical instrument. While it is possible to have more than one
Nane referencing the same instrument address, it will cause unpredictable
results in a program usiranel Dri ver objects. HP VEE's internal
records of instrument states are organizetidyes. TwoPanel Driver
objects with different names will blindly write to the same address, thus
invalidating each other's state records.

In some cases involving rect |/ O, you may need to have more than one
Nare for the same physical instrument. This may be necessary if certain
settings in théi r ect 1/ Otab of theAdvanced Devi ce

Confi gur ati on dialog box need to be varied depending on the direct I/O
operation. For example, you may wish to send some commands to an
oscilloscope with EOI asserted on the last character of data and some
commands without EOI. In such a case, you can configure one instrument
with theNanme Scope (EQ ) and another instrument with tNene Scope.

Both Scope andScope (EQ ) have the samaddr ess setting, but

different settings foEND on EQL.

Note that the configureldane appears as the default title in instrument
objects at the time you select them from the menu. However, editing the title
in no way affects the relationship to tivane.
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Nares are also important for saving and opening programs containing
instruments. When you save aprogram, the Nare of each instrument object
in the program is saved. When you open a program, HP VEE looks in the
current 1/0O configuration for the Nanme of each instrument being loaded. For
example, if you saved a program containing an Di rect |/ Oobject with a
name of My Scope, there must be an instrument named My Scope in the
current 1/0 configuration. Names must match exactly, including any spaces.
However, Nane is not case-sensitive. Furthermore, if the object under
considerationisaPanel Driver or Conponent Driver,thelD

Fi | ename (driver file) in the current 1/O configuration must match the one
used in the saved program.

Reusing Driver Files. Itisvalid (and not uncommon) to have severa
objects with different names that use the same driver file. For example, you
might have atest system that uses three programmabl e power supplies
named Suppl y1, Suppl y2, and Suppl y3 at three separate addresses that
al usethe hp665x. ci d driver file. Sincethe Nanes are different, HP VEE
maintains a separate state record for each name; aPanel Dri ver for
Suppl y1 will have no effect on anything related to Suppl y2 or Suppl y3.

126 Chapter 6



Using Panel Driver and Component Driver Objects
Selected Techniques

Selected Techniques

This section describes some techniques for using Panel Dri ver and
Conponent Driver objects.

Using Panel Driver Objects Interactively

The open view of aPanel Dri ver object providesagraphical control
panel that you can use to interactively construct a measurement state. If you
connect the corresponding physical instrument to your computer and turn

Li ve Mbde on, you can control the physical instrument interactively asyou
build the measurement state. To change an individual setting, click on the
corresponding field in the graphical control panel and complete the resulting
dialog box. To make ameasurement and view the result, click on the display
region of anumeric or XY display. Notethat XY displays may take afew
seconds to update.

Using Panel Driver Objects Programmatically

Toadd aPanel Driver object toyour program:

1. Clickonl/0O0O Instrument Manager.... The
I nstrument Manager dialog box appears.

2. Click on the desired instrument to highlight it, and then click on the
Panel Driver button.

Note ThePanel Driver buttonwill beinactive ("grayed out") if the instrument
has not been configured with an HP Panel Driver file. Refer to Chapter 3,
“Configuring Instruments”, for configuration procedures.

3. When the object outline appears, position the cursor and click once to
place the object in the work area.
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TousePanel Driver objectsinaprogram, you will often use input or
output terminal s to set the values of components. Each input or output
terminal actually corresponds to a component in the driver. There are two
ways to add aterminal:

B Sdlect Add Terminal O Data | nput or
Add Terninal O Data Qutput fromthePanel Driver object
menu. A list box appearsthat listsall the valid driver components not yet
used asterminals. Double-click on the component in the list that you
wish to add as aterminal.

B Sedlect Add Terminal by Conponent [
Sel ect | nput Conponent or Add Term nal by Conponent [
Sel ect Qut put Conponent fromthe Panel Driver object menu.
After making this selection, click on one of the fields or display areasin
the graphical control panel to add the corresponding component as a
terminal.

In general, it is more convenient to use the first method listed above because
you do not need to guess the name of the component you wish to use.
However, some components are not visible on any part of the graphical
control panel. You must access these using the second method.
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Using Component Driver Objectsin a Program

To add aConponent Dri ver object to aprogram:

1. Clickonl/O0O Instrument Manager.... A list of configured
instruments appears.

2. Click on the desired instrument to highlight it, and then click on the
Conponent Driver button.

The Conponent Dri ver button will be inactive ("grayed out") if the
instrument has not been configured with an HP Panel Driver file. Refer to
Chapter 3, “Configuring Instruments”, for configuration procedures.

3. When the object outline appears, position the pointer and click once to
place the object in the work area.

Conponent Driver objects are generally used when you need to
repeatedly execute an instrument control object while changing only a few
componentsConponent Dri ver objects are preferred over

Panel Driver objects in these situations becadseponent Dri ver

objects write and read only the components you specify and, as result, they
execute somewhat faster.

Figure 6-3 illustrates this type of situation. This program measures the
frequency response of a filter by sweeping the input frequency sourced by
f gen and measuring the response uglagh Since the subthread attached
toFor Log Range executes repeatedly, component drivers are used to
improve execution speed. Note tRahel Driver objects are still
appropriate for the initial set up bfen anddvm
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fgen

o - Freguency Response =]
L - fgen = o
O —1 FREQUENMCY | | FREQUENCY | Freq
For Log Range
- L
= dvm =
| READING | Fitter 1
1)

____________________ —i|Auto Scale

Figure 6-3. Using Panel Drivers and Component Drivers

The program shown in Figure 6-3 is stored in the file manual 15. vee in
your "manual examples' directory.

Getting Help on an HP Panel Driver
To obtain help on an HP Panel Driver:

B Select Hel p from the object menu of aPanel Dri ver or
Conponent Driver object.

B Sedect Hel p O I nstrunent from the main menu, and then select the
appropriate ID file name.

In either case, you can open the appropriate help topic from the resulting
dialog box.
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Advanced Topics

This chapter covers some advanced instrument |/O topics.
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|/O Configuration Techniques

Let’s begin by looking at some additional topics regarding the configuration
of instruments with HP VEE.

The /O Configuration File

This section discusses a special file that you may occasionally need to
modify. Thisfile (VEE. | OonaPCor. veei o onaUNIX system) iscalled
the I/O configuration file. It is stored in the HP VEE installation directory
(C:\ Program Fi | es\ Hewl et t - Packar d\ VEE 5. 0 by default) on aPC,
or your $HOVE directory on a UNIX system. You may want to ask your
system administrator for help with making changesto thisfile.

When you configure instruments using the | nst r ument Manager (refer to
Chapter 3, “Configuring Instruments”) and you click on®age Confi g
button, the new settings are saved. The settings are saved not only in
memory for the remainder of your work session, but also iwERel Oor

. veei o file. That way, the next time you start HP VEE you can continue
working with the same I/O configuration.

If you do not have &EE. | Oor. veei o file in your installation osHOVE
directory when you run HP VEE, HP VEE creates a defétht | O

or. veei o file for you. This default file is also created when you run
HP VEE for the first time. The default configuration contains the
instruments used in the examples included with HP VEE.

You cannot open any program containing an instrument control object
unless your I/O configuration contains a device with a matckiamg. In
this discussionamre means the entry in thidame field in the

Devi ce Confi gurati on dialog box, not the text in the object's title bar.
Furthermore, if the object isrRanel Driver orConponent Driver, the

I D Fi | ename must also match your configuration. Settings other than
Nane andl D Fi | enane do not affect your ability topen these programs,
although other settings may affect how the programs

Most of the time, HP VEE takes care of #iE. | Oor. veei o file for you.

But there may be times when you want to erase, update, or copy this file
outside of the HP VEE environment. The rest of this section describes two
situations for which you might want to do this.
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Assume Susan develops an instrument control program that she wants to
share with you. How can you get the same 1/O configuration as Susan so
you can run her program? You can either manually add all of Susan’s
instruments to your configuration using the I nst r unent Manager and
configuration dialog boxes, or you can copy Susan's VEE. | Oor . veei o file
to your installation directory (for a PC) or $HOME directory (for UNIX). If
you use the file copying method, save a copy of your original VEE. | Ofileto
another name (such as VEEI O. OLD) in case you need it later. For UNIX
systems, make sure that any . veei o file you place in your $HOVE directory
has write permissions set to allow HP VEE to writeto it.

Assume that you want to open one of the example programs. Unfortunately,
you have accidentally deleted the default instrument configuration. There
are two ways to solve this problem:

1. Manually add the default instrument configuration to your current
configuration using the | nst rument Manager and the configuration
dialog boxes.

2. Renameyour VEE. | Oor . veei o fileand restart HP VEE. Then, ssmply
load the program. If HP VEE findsany conflictsit will ask if you wish to
add the device now. If you answer yes, aDevi ce Confi guration
dialog box will appear with the correct namein the name field. Fill in
any addition information needed and press OK. HP VEE will then
continue loading thefile.
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If you choose method 1, configure the following instruments using the
procedures outlined in Chapter 3, “Configuring Instruments”:

Table 7-1. Default I/O Configuration

Name Field Entry | ID Filename Field Entry
dmm hp34401a.cid

dvm hp3478a.ci d

f gen hp3325b. ci d

funcgen hp33120a. cid

oscope hp54600. ci d

scope hp54504a. cid

If you choose method 2, follow these procedures:

On PC systems:

1.
2.
3.

Exit HP VEE.
Go to your installation directory.

Renameee. i o toveei 0. ol d and pres&nter. This renames your
VEE. | Ofile.

Run HP VEE. It will look foivEE. | Oand when it finds that it does not
exist, it will create one for you using the default 1/O configuration.

On UNIX systems:

1.

2
3.
4

Exit HP VEE.
. Go to youi$HOVE directory (typically/ user s/ Your Nane).
Typenv . veei o .ol dveei o Return. This renames youweei o file.
. Executeveet est. HP VEE will look for. veei o and when it finds that

it does not exist, it will create one for you using the default /10
configuration.

You can also run HP VEE with a different I/O configuration file by using the
-veei o confi gFi | e command line option.
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Programmatic 1/O Configuration

You can configure device 1/O programmatically. Control pins are available
forthePanel Driver, Conponent Driver,andDirect |/ Oinstrument
control objectsthat let you input other values for device address and timeout.
Control pinsfor setting timeout values are also availablefor thel nt er f ace
Qper ations, Devi ce Event,and | nterface Event objects. When a
new timeout or address pings one of the control pins, the new valueis
changed globally for that device. This means that all of the instrument
control objects communicating with a particular device would begin using
the new timeout or address value. The new value can be different than that
entered in the Device Configuration dialog box and placed in the HP VEE
configuration file. However, this new value isnever written to the HP VEE
configuration file.

The following example showsaDbDi rect |/ Oobject with an Addr ess
control pin. The HP E1413B isoriginaly configured for address 16032 as
showninthetitlebar. Theinput to the control pinis 16040, the new address.
When the control pin is pinged that new address, 16040, is put in place for
any other objects communicating with the HP E1413B. TheDirect 1/ 0O
object’s title bar will change to reflect the new address, then communicate
with the device to perform any transactions it contains.
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—- mirrors (hpe1413 @ 16032 | «
—| Integer| «|
|16040 - — — — I| Address

= mirrors (hpel1413 @ 16032) =

Main Panel

Init Cont

Arm Tmm

M vuker point: IER rrrc IEEE Abort
ran [ GE_ - B seatus [INGSEG_G

Figure 7-1. Programmatically Reconfiguring Device I/O

LAN Gateways

HP VEE can access LAN gateways to control instruments. A LAN gateway
isacontroller that allows accessto its VXI, HP-IB, GPIO, and Serial
interfaces and the instruments on these interfaces from a remote process.

The client-server model best represents the arrangement. An HP VEE
process acts as the client when accessing a LAN gateway on aremote
computer, the server. The server computer has a committed process, known
as a daemon, which is part of the SICL process running on the server. The
daemon communicates with the HP VEE client and allows access to its
interfaces and their devices. The client process calls SICL in order to control
devices on the interfaces which SICL supports. These interfaces are usually
configured on the LAN gateway on which the SICL processis running. By
using the LAN gateway, these interfaces can be on a remote computer. As
far asthe client is concerned, the fact that the interfaces and their devices are
attached physically to aremote computer isinvisible.
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You must complete configuration tasks in HP VEE and for the LAN
hardware to use the LAN gateway.

HP VEE Configuration. Configuring HP VEE for gateway access is done
during device configuration, described in Chapter 3, “Configuring
Instruments”. The following figure shows tbevi ce Confi gurati on
dialog box. Thezat eway field shows its default settinghi s host :

Device Configuration

Name:  mirrors [N
Interface: HP-IB =

Address teg 714k [ o
Cateway: This haost |

Advanced 1/0 Config |

0K | Cancell

Figure 7-2. Gateway Configuration

You can select the gateway name by clicking ortteeway field. A list

box appears showing all of the gateways that have been configured
previously. Thi s host always points to the computer on which HP VEE is
running. If there are no other choices for gateways, you may type in a name
for a gateway. The name must be resolvable to an IP address either by a
symbolic host name table or by a name-server. Alternatively, an IP address
in dot-format may be entered as a name, sué@bas5. 55. 555.

Beyond selecting a gateway, the configuration process remains the same.
Panel Driver andDirect |/ Oobjects are configured as before. The
following figure shows various I/O devices configured for interfaces and
devices on remote computers.
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—| funcgen (hp33120a @ 710 an serr 2l | |

— —| Bus O Monitar (w416 on servr2 @ 16) =
Soon Foro >> Wed 10/Dec/1997 10:02:11 MST
Function
User Name
S I = SRC: hpib7 on servrl =
Unit pe
e Interface:; hpib7 S
otfecc I | | r|
Action; WAT || event|
Load Event SRQ
—|  dmm (hp34401a@ 722 on servrl) Ir | —| Interface Op's: hpib7 on serr2 @ 7 | «|
READ TEXT % REAL ARRAY1D W

— | Signal Interrupt: mirrors (hpe1413 @ 16032 on SENFQ)I:I
Device: | mirrors (hpe1413 @ 16032) =]

Event | Signal Interrupt =l

. status |
Action; MO WAIT |
hask: | #HO

Figure 7-3. Examples of Devices Configured on Remote Machines

LAN Hardware Configuration. The SICL LAN gateway support is
dependent on the configuration of the machine on which HP VEE isrunning,
the machine on which the gateway daemon is running, and the overall
configuration of the LAN. You should consult with your system
administrator to configure the LAN and ensure that names and | P addresses
are resolvable. For the machine running the gateway daemon it is assumed
that the daemon install procedures will configure the local networking files
correctly. If you are using the HP E2050A LAN/HP-IB Gateway, it is self-
contained and all interna configuration is done.

For networks using the HP-UX operating system, the client machine does
not need any specia network configuration files. However, the following
line must be in the SICL configuration file hwconfi g. cf .

# LAN Configuration

#

<l u> <symmane> il an <not used> <not used> <sicl _infinity>
<l an_tineout_delta> 30 lan ilan 0 0 120 25
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This entry contains the normal logical unit/symbolic name keysfor SICL.
Theinterfacetypeisi | an. Thesicl _infinity and

| an_ti neout _del t a entries are special timeouts and will be discussed in
the next section.

For the server machines, entries need to be madeintwofiles, / et ¢/ r pc and
[ etc/inetd. conf.

To/ et c/ r pc add the following line:
siclland 395180

To/etc/inetd. conf add one of the following lines. For HP-UX 9.x use:

rpc streamtcp nowait root /usr/etc/siclland 395180 1 siclland -e -1
/tmp/siclland. | og

or, for HP-UX 10.x use:

rpc streamtcp nowait root /opt/sicl/bin/siclland 395180 1 siclland -e -1
/tmp/siclland. | og

Execution Behavior

On the server machine, the inet daemon must be made to reread the
i net d. conf file by executing the following command with sys-admin
(root) privileges:

letcl/inetd -c

If the LAN resource discovery is hot managed by the local files but by
Network Information Services (NIS, see Yellow Pages), then the same files
must be modified on the database machine and the database recompiled.

Ideally, 1/0O operations through the gateway work as though the interfaces
and devices are attached directly to the client computer. However, the non-
deterministic nature of the LAN can cause response timesto vary. Response
times vary depending on the LAN configuration including the number of
connected hosts, LAN-to-LAN gateways, and current load. Sometimes, a
connection is terminated by disconnected cables or computer failures on the
LAN. These events must be accommodated by configuring timeout periods.

When the server receives an 1/0 request from the client application,

HP VEE, the server uses the timeout value that you enter in the Devi ce
Confi gur at i on dialog box. Thisis called the SICL timeout. If the server’s
operation is not completed in the specified time, then the server will send a
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reply to the client indicating that a timeout occurred, and the normal
HP VEE timeout error will occur.

When the client sends an 1/0 request to the server, the client startsatimer
and waitsfor the reply from the server. If the server does not reply intime, a
timeout occurs and an HP VEE timeout error is produced. Thisiscalled the
LAN timeout. The client timeout differsfrom the server timeout because the
I/O transaction time for the server is usually different than the transmission
time over the LAN. Specifically, the server may complete an 1/O transaction
within five seconds (the HP VEE default timeout period), but the actual
transmission over the LAN back to the client may take longer than five
seconds due to LAN operating characteristics.

The two timeouts are separate values that are adjusted using two entriesin
the SICL configuration file:

sicl_infinity Used by the server if the user-defined timeout
(the SICL timeout), entered in the Advanced
Devi ce Confi gurati on dialog box, is
infinity (0). The server does not allow aninfinite
timeout period. The value specifies the number
of seconds to wait for a transaction to complete
within the server.

lan_tineout _delta Vaueadded to the server'stimeout valueto
determine the client’s timeout period (LAN
timeout). The calculated LAN timeout only
increases as necessary to meet the needs of the I/
O devices, and never decreases. This avoidsthe
overhead of readjusting the LAN timeout every
time the SICL timeout changes.
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Protecting Critical Sections

In amulti-process test system, sharing a resource, such as an instrument,
among the processes requires that a locking mechanism be available to
protect critical sections. A critical section is needed when one of the
processes needs exclusive access to a shared instrument resource. To
prevent another process from accessing the instrument during the critical
section, thefirst process locks the instrument. Thelock remainsin effect for
the time necessary to completeitstask. During thistime, the second process
is unable to execute any interaction with the instrument including any
attempt to lock the instrument for its own use.

The following EXECUTE transactions let you protect critical sections and
canbeusedintheDirect /O MiltiDevice Direct I/0Q and

I nterface Qperations transaction objects. Notice that the transaction
syntax varies depending on the interface and transaction object being used.
For HP-IB, Serial, and GPIO, the entire interface islocked. For VXI,
individual devices are locked.

To lock VX1 devicesviadirect backplane accessintheDi r ect |/ Oobject,
use the transactions

EXECUTE LOCK DEVI CE
EXECUTE UNLOCK DEVI CE

Inthe Ml ti Device Direct I/ Oobject, usethetransactions

EXECUTE vxi Scope LOCK DEVI CE
EXECUTE vxi Scope UNLOCK DEVI CE

wherevxi Scope isthe configured name of aV X| oscilloscope such asthe
HP E1428B.

To lock HP-IB, Serial, and GPIO Interfacesinthel nt er f ace
Oper at i ons object, use the transactions

EXECUTE LOCK | NTERFACE
EXECUTE UNLOCK | NTERFACE
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Table 7-2. EXECUTE LOCK/UNLOCK Support

Platform Supported I/O Interfaces

Windows 95 HP-1B2
(PC, HP 6232, HP 6233, or EPC7/8) | Serial

VXI (PC with VXLink, or embedded)?

Windows NT HP-18%
(PC, HP 6232, HP 6233, or EPC7/8) | gerial

VXI (PC with VXLink, or embedded)?

HP-UX HP-1B
(HP 9000 Series 700 or V/743) Serial
GPIO

VXI (S700 with MXI, VXLink, or embedded)?

a. The National Instruments GPIB interface does not support LOCK.

b. Register and memory access of V XI devices (READ/WRITE REGISTER/
MEMORY transactions) are not lockable. Only the very first execution of
atransaction that attempts a direct memory access could be locked out if
the memory is mapped into the HP VEE process space) by a prior lock in
another process. After that there is no way to prevent multiple processes
from simultaneously accessing a memory location since thisis shared
memory.

When aversion of the EXECUTE LOCK transaction executes, an attempt is
made to acquire alock on the device or interface. If thereisno pre-existing
lock owned by another process then the transaction executes completely and
the lock acquisition succeeds. If, however, a prior lock exists, the
transaction will block for the current timeout configured for that device or
interface. If the other process gives up the lock within the timeout period the
transaction completes and acquiresthe lock. |If the timeout period lapses, an
error occurs and an error message box appears. This error can be captured
by an error pin on the transaction object.

After the lock has been acquired, all subsequent I/O from Di rect 1/ G,
Mul ti Device Direct |/O Panel Driver,Conponent Driver, and
I nterface Operations objectswill be protected from any other process
attempting to communicate to that device or interface. After the critical
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section has passed, the corresponding version of the EXECUTE UNLOCK
transaction can be executed.

Locks only protect critical sections across process boundaries. A single
process can create nested locks by performing two EXECUTE LOCK
transactionsin sequence. Both transactions will succeed aslong asthere are
no prior locks by another process. The process must then perform two
EXECUTE UNLOCK transactions. If only one EXECUTE UNLOCK
transaction is executed the device or interface remains locked. If a
transaction attempts an unlock without a prior lock, arun-time error occurs.

Locks only exist while the HP VEE program is executing. When an

HP VEE program finishes executing, all locks are removed from devices and
interfaces. This protectsthe user from leaving devices or interfaceslocked if
the program stops executing due to normal completion, run-time errors, or a
pressed St op button, and no EXECUTE UNLOCK transaction has
executed.
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The following program example shows the EXECUTE LOCK/UNLOCK
INTERFACE transactionsinan | nt er f ace Oper ati ons object
configured for HP-1B. This example would be identical for a serial
interface, too. The lock and unlock transactions frame the UserObjects
performing 1/0 to the devices on the HP-1B interface at select code 7. This
program will attempt to acquire the lock three times. If the lock cannot be
acquired after three attempts, a user-defined error occurs.

—| For Count | = = Raise Errar =
| E Code | 1
hessage | Unahle to acquire lock on HP-I1B
=] Interface Op's: hpib7 @ 7 =

EXECUTE LOCK INTERFACE

J_ Mext

Perform /0 to devices on HP-IB interface 7

I

Perform maore 110 to devices on HP-I1B interface 7

I

=] Interface Op's: hpib7 @ 7 =

EXECUTE UNLOCK INTERFAZE

!

Figure 7-4. EXECUTE LOCK/UNLOCK Transactions—HP-I1B

For each attempt, the EXECUTE LOCK INTERFACE transaction triesto
acquire the lock in the time allowed by the configured timeout period. You
can set thetimeout period inthe Pr oper t i es dialog box of thel nt er f ace
Oper at i on object. The error pin attached to the Next object in the first
transaction object will cause the thread to be re-executed in another attempt.
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The break object after the last transaction object ensures that the thread does
not get executed, unnecessarily, a second time.

The following example shows the EXECUTE LOCK/UNLOCK DEVICE
transactionsinaMul ti Devi ce Direct |/ Oobject. You could usethe

Di rect |/ Oobject, instead of theMul ti Devi ce Direct |/ O, butthat
would mean using an object for each device instead of one object for the
group of devices. Thisisvery similar to the program in the previous figure.
A For Count object drives athread which triesto acquire locks on three
different devices. After the I/O activity is done in the user objects, a series
of unlocks are executed.

—| For count | « ]_

[ 3 =] Raise Errar =
Code | 1

= TS e = Message | Unahle to acouire locks

EXECUTE funcgen LOCK DEVICE

EXECUTE mirrors LOCK DEVICE
EXECUTE dmm LOCK DEVICE

!

Perform 7O to the three Wil devices

—| MultiDevice Direct KO =

EXECUTE mirrors UNLOCK DEVICE
EXECUTE dmm UNLOCK DEVICE

EXECUTE funcgen UNLOCK DEVICE

Perform more YO to the three Yx] devices J.

Mext

—| MultiDevice Direct KO =]

EXECUTE mirrors UNLOCK DEVICE
EXECUTE dmrm UNLOCK DEVICE

Figure 7-5. EXECUTE LOCK/UNLOCK Transactions—VXI

Each transaction tries to acquire its respective lock for the timeout period
configured for each device. If any of the three transactions timeout an error
occurs which istrapped by the error pin. If a successful lock is followed by
an attempt resulting in atimeout error, the error pin traps the error.
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However, before the program can re-execute the lock transactions, all
acquired locks must be unlocked. That isthe reason for the Mul t i Devi ce
Di rect |/ Oobject attached to the error pin. It isvery important that this
object try to unlock each device in the same order asthefirst object acquired
thelocks. Since an error occurs if an unlock transaction is executed before
the lock transaction, an error pin is also added to the object with the unlock
transactions. If atransaction failsto acquire the lock in the first object then
the same unlock transaction fails in the following object.
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|/O Control Techniques

This section describes some additional techniques for instrument 1/0
control.

Polling

HP VEE supports al the serial poll operations defined by IEEE 488.1. All
HP-IB instruments, and all VX | message-based instruments, support seria
poll operations. VX1 message-based devices are, by definition, |EEE 488.2
compliant. VXI register-based devices are |EEE 488.2 compliant if an
I-SCPI driver isavailable. HP VEE does not support parallel poll operations.

You can obtain an instrument’s serial poll response in two ways.

Object Serial Poll Behavior
Devi ce The Devi ce Event object can poll the specified
Event instrument once and output a scalar integer, which is the

serial poll response using the NO WAI T option. The Devi ce
Event object can also wait for a specific bit pattern within
the serial poll response byte by using a user supplied bit
mask and the ALL CLEAR and ANY SET options.

Direct |1/O Direct I/0Oobjectsfor HP-IB instruments supporta WAI T
SPQOLL transaction. This transaction repeatedly polls an
instrument until the serial poll response byte matches a
specific bit pattern, using a user-supplied bit mask and the
ALL CLEAROr ANY SET options. Refer to Chapter 4, “Using
Transactions in Direct I/0O and Interface Operations”, for
additional information about Di rect 1/Q.
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TheDevi ce Event object has special execution properties when
configured for Spol | that are discussed in the next section, " Service
Requests." This behavior allows for other concurrent threads to continue
execution while waiting for a specific bit pattern using the mask value and
the ALL CLEAROr ANY SET options. NO WAI T will simply execute
immediately and return the status byte of the HP-1B or message-based V XI
instrument. Both objects have a Ti meout control input available from their
object menus (Add Ter mi nal ) so you can programmatically set a timeout
period.

=l Spoll. HPE1411B ( @ 16024) =
Device: | HPE1411B ( @ 16024) =1
Event | Spoll =
. status |
Action: NO WAIT |
Mask I #H0

Figure 7-6. Device Event Configured for Serial Polling
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Service Requests

To detect a service request (SRQ message) for aVXI instrument, use the
Devi ce Event object (I/ OO Advanced 1/ O Device Event).To
detect a service request for an HP-IB instrument or RS-232, use the
Interface Event object(1/O0O Advanced I/ OO Interface
Event).

TheDevi ce Event andInterface Event objects provide special
behavior for interrupt-like execution. To view this behavior, you may wish
to run your program with Debug [0 Show Execut i on Fl owenabled.

For example, | nt er f ace Event behavesin aprogram asfollows:

1. Beforeanl| nt erface Event object (configured for HP-IB and with the
WAl T option specified) operates, execution proceeds normally with each
thread sharing execution with equal priority.

2. Whenal nterface Event object operates, execution of the thread
attachedtothel nt er f ace Event dataoutput pausesat thel nt er f ace
Event abject. Other threads not attached to | nt er f ace Event will
continue to execute.

3. When an SRQ is detected on the specified interface, the data output of
I nterface Event isactivated.

At this paint, execution of all other threads is blocked until the thread
attached to the data output of | nt er f ace Event completes execution.

The program shown in Figure 7-7 shows how to handle service requests. In
the case shown, it is possible that either dvmor scope isresponsible for a
service request. The program determines the originator of the service
reguest by using Devi ce Event to obtain the status byte of each
instrument. Each status byteistested using | f / Then/ El se and the

bi t (x, n) function to determineif bit 6 istrue. If bit 6 is set, then the
corresponding instrument isresponsible for the servicerequest. TheUnt i |
Br eak object automatically re-enables the entire thread to handle any
subsequent servicerequests. TheDevi ce Event objectisconfigured for NO
WAI T, meaning the status byte is returned without using the mask value. If a
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mask value of 64 isused and the Devi ce Event object is configured for
ANY SET, thel f/ Then/ El se and bi t ( x, n) function need not be used.

Note that different instruments have different requirements for clearing and
re-enabling service requests. InFigure 7-7, dvmrequiresonly aserial poll to
clear and re-enable its SRQ capability. However, scope requires the
additional step of clearing the originating event register.

TheDevi ce Event object can be used to detect a service request from a
message-based V X1 instrument. The instrument that writes a request true
event (RT), which is evaluated as arequest for service, into the VXI
controller's signal register will receive a Read STB word seria protocol
command. The message-based instrument will send its status byte back to
the controller, and will write a request false event (RF) into the VXI
controller's signal register. The status byte will be used with the supplied
mask value and the ANY SET or ALL CLEAR optionsto determine which bit
(besides bit 6) is set. Thus one object, the Devi ce Event can be used to
detect a service regquest from a message-based V X1 device and determine
why the request occurred.

Both objectshave aTi meout control input available from their object
menus (Add Ter mi nal ) so you can programmatically set atimeout period.
For further information seethe Devi ce Event and| nt erface Event
reference sectionsin the HP VEE on-line help.
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Note The program shown in Figure 7-7 will run only if the specified instruments
are connected, configured, and powered up. However, you can use this
program as an example of programming techniques to use in your own
programs, or you can modify the program to communicate with your own
instruments.

]

<0

Lintil Break

scope (hpS4504a @ (NOT LIVE))

dvm (hpS478a @ (NOT LIVE))

SRQ:_hpib?

1 [iThen/Else
Spoll: dvm (hp3478a @ (NOT LIVE)) HF 3478 did it |

l

—  [/Then/Else

Spall: scope (hps4s04da @ (NOT LIVE)) Clear ESR{MNOT LIVE)

Unknown did it I HP 54504 did it

Figure 7-7. Handling Service Requests

This program is saved in the file manual 16. vee in your examples
directory.
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Monitoring Bus Activity

You can usetheBus 1/ O Monitor object (I/00 Bus |/ O Monitor)to
record all bus messages transmitted between HP V EE and any talkers and
listeners. Notethat Bus |/ O Moni t or records only those bus messages
inbound or outbound from HP VEE.

You can monitor any supported interface (HP-1B, VXI, serial, or GPIO)
usingaBus |/ O Monitor. Eachinstance of aBus |1/ O Monit or object
monitors just one hardware interface.

Figure 7-8 shows the bus messages sent to write * RST to an instrument at
HP-IB address 717.

= Bus /O Monitar ( hpib? @ 7 ) 4
@l >»> Thu 11/Dec/1997 09:47:03 MST
goooo *+ 0Ox55 u | MTA
ooool *+ Ow3f ? | UNL
ooooz  *+ Ox3l 1 | LISTEN 17
0ooo3 > Oxia *
oooo4 > 0Ox52 R
scope (hpb4a0da @ 717) 000053 = 0Ox33 3
ooocde = 0Ox54 T
ooooy > 0Ox0s <LFP>

Figure 7-8. The Bus I/O Monitor
Thedisplay areaof Bus |/ O Moni t or contains five columns:
B Column 1 - Line number
Column 2 - Bus command (*), or outbound data (>), or inbound data (<)
Column 3 - Hexadecimal value of the byte transmitted
Column 4 - 7-bit ASCII character corresponding to the byte transmitted

Column 5 - Bus command mnemonic (bus commands only, blank for
data)

Note that theBus 1/ O Mni t or executes much faster as an icon than asan
open view object.
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L ow-L evel Bus Control

You can send low-level bus messages in two ways:

Object

I nterface
Oper ati ons

Bus Message Capability

various VXI backplane trigger lines.

This object allows you to send arbitrary bus messages to
any HP-IB device, or reset the VXI interface and fire

Direct 1/0O Direct I/ Oobjectsfor HP-IB, message-based VXI
instruments, and I-SCPI supported register-based VXI
instruments lets you send CLEAR, LOCAL, REMOTE, and
TRI GGER commands using EXECUTE transactions.

For further information regarding | nt er f ace Oper ati ons and

Direct 1/0, please refer to Chapter 4, “Using Transactions in Direct I/O

and Interface Operations”.

Interface Op's: hpib? @ 7

B

|

scope (hps4504a @ 717) =

EXECUTE CLEAR
SEND MTA

SEMD UNL

SEND LISTEN 17
SEND DATA "™RST"
EXECUTE LOCAL

EXECUTE CLEAR
WRITE TEXT "RST" EOL
EXECUTE LOCAL

Figure 7-9. Two Methods of Low-Level HP-IB Control
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I nstrument Downloading

Some instruments allow you to download macros, measurement routines, or
complete measurement programs. For example, some HP instruments

support HP Instrument BASIC — you can write complete HP Instrument
BASIC programs that execute inside the instrument. Here is one approach
for using HP VEE to download a measurement routine to an instrument:

1. Create and maintain your measurement routine using a text editor, such
asvi . Save the measurement routine in an ordinary text file.

2. UseFrom Fi | e to read the file.
3. UseDirect |/ Oto write the contents of the file to the instrument.

This section presents a complete example of downloading using this
approach. Please refer to Chapter 4, “Using Transactions in Direct /0O and
Interface Operations” for further information regardidig ect 1/ Q.

Figure 7-10 shows a program that downloads a measurement subprogram to
the HP 3852A. This example downloads a simple subpro@®&Er?, that
beeps twice and displays a message.

The program shown in Figure 7-10 will run only if the specified instruments
are connected, configured, and powered up. However, you can use this
program as an example of programming techniques to use in your own
programs, or you can modify the program to communicate with your own
instruments.
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Since the HP 3852A is not included in the default 1/O configuration, you
must follow these steps to open the example program:

1. Usel/ 00O Instrunent Manager ... to add a device with the settings
listed here. Enter these settingsin the Devi ce Confi gur ati on and
Advanced Devi ce Confi gurati on dialog boxes exactly as shown,
including spaces.

Nane: HP 3852A
Interface: HP-1B

Addr ess: Enter 0 if you do not have an HP 3852A connected to your
computer. If you do have an HP 3852A, enter its address instead; the
factory default is 709.

Timeout: 5

Li ve Mbde: Enter OFF if an HP 3852A is not connected to your
computer or ONif an HP 3852A is connected.

Byte Ordering: MSB
2. Click on K, and then click onthe Save Confi g button.

Here are the contents of the downloaded file manual 17. dat :

DI SP M5G " LCADI NG BEEP2"
VAIT 1

SUB BEEP2

DI SP " BEEP2 CALLED"
BEEP

WAIT .5

BEEP

SUBEND

DI SP M5G " BEEP2 LOADED"

Thermanual 17. dat fileis provided in your examples directory.
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Start

1

= HP 38524 ( @ (NOT LIVE)) =

WRITE TEXT "SCRATCH' STR EQL

L

0

Uritil Break T

=] From File =]

= HP 38524 ( @ (NOT LIVED =

From File:  ~installDirfexamples/manualimanual 7.dat | X

b STR EOL

READ TEXT

WRITE TEXT "CALL BEEP2" 5TR EOL

Figure 7-10. Downloading to an Instrument

This program is saved in the file manual 17. vee in your examples
directory.
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Note

Select Codesand 1/0 Addressing

To access an /0 device, you'll need to determine the correct address and

enter it in the Addr ess fieldinthe Devi ce Confi gur at i on dialog box,
using thel nst runent Manager as described in Chapter 3, “Configuring
Instruments”. This appendix covers the HP VEE I/O addressing scheme,
including interface select codes and instrument addresses, that supports
Direct I/Q, Panel Driver,andConponent Driver I/O operations.
Note that this addressing schemadsused for VXplug&play I1/0

operations. Refer to "Advanced Device Configuration: Plug&play Driver"
in Chapter 3 for information about VlLg& play addressing in HP VEE.

HP VEE supports the HP-IB, GPIB, RS-232 serial, and GPIO interfaces.
(HP-IB is Hewlett-Packard's implementation of the IEEE-488 interface bus
standard. Other implementations are commonly called GPIB.) Also, you
can access VXI devices by using an HP E1406 Command Module connected
to one of the supported HP-IB or GPIB interfaces.

HP VEE supports direct VXI backplane access for embedded VXI
controllers including the HP V743 VXI Embedded Controller, the HP 6232
and HP 6233 VXI Pentium Controllers, and the EPC-7 and EPC-8 VXI
Controllers. HP VEE also supports direct VXI backplane access for the
E1383A and E1483A VXLink interfaces for PCs, and for the HP E1489C
EISA/ISA-to-MXlbus interface for HP 9000 Series 700 computers.

The HP VEE addressing scheme usabect codes, which you can set up

using thel / O Confi g utility program as part of installing and configuring

the HP 1/O libraries included with HP VEE. Refedtstalling the HP I/O
Libraries - HP VEE for information about installing and configuring the

HP 1/O libraries, and setting up select codes using Confi g. Itis
recommended that you set up the select codes for your interfaces according
to the list in Table A-1.
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Recommended I/O Select Codes for HP VEE

Recommended 1/0 Select Codesfor

HP VEE

The following interface select codes are recommended for use with

HP VEE. Refertolnstallingthe HP I/O Libraries- HP VEE for information
about installing and configuring the HP 1/0O libraries, and setting up select
codes for your interfacesusing the | / O Conf i g utility program.

Table A-1. Recommended I/O Select Codes

Select PC (Windows 95, NT) Series 700 (HP-UX)

Code
1 HP-IB (HP 82340 or HP 82341) HP-IB (HP E2070 or HP E2071)
2 HP-IB (HP 82340 or HP 82341) HP-IB (HP E2070 or HP E2071)
3 HP-IB (HP 82340 or HP 82341) HP-IB (HP E2070 or HP E2071)
4 HP-IB (HP 82340 or HP 82341) HP-IB (HP E2070 or HP E2071)
5 HP-IB (HP 82340 or HP 82341) HP-IB (HP E2070 or HP E2071)
6 HP-IB (HP 82340 or HP 82341) HP-IB (HP E2070 or HP E2071)
7 HP-IB (HP 82340 or HP 82341) HP-IB (HP E2070 or HP E2071)
8 HP-IB (HP 82340 or HP 82341) HP-IB (HP E2070 or HP E2071)
9 COML1 serial port COML1 serial port

10 COM2 serial port

COM2 serial port

11 COM3 serial port

COMS3 serial port

12 COM4 serial port

COM4 serial port

13 GPIO (HP E2075)

GPIO (HP E2075)

14 GPIBO (National GPIB card)

Unused

15 GPIB1 (National GPIB card)

Unused

16 VXI (Embedded, or PC using

VXI (Embedded, or S700 using

VXLink) EISA/ISA-to-MXIbus)
17 GPIB2 (National GPIB card) Unused
18 GPIB3 (National GPIB card0 Unused
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Select code 7 is the recommended default for the first HP-1B card. Each
card must have a unigue select code.

The HP 82335 HP-1B Card is also supported for Windows 95 on the PC (not

for Windows NT). However, only select codes 3 through 7 are

recommended for the HP 82335 HP-1B Card, and the select code is set by

the on-card switch settings (the default setting is 7). In addition, you must

exclude address space for the HP 82335 as described in “Excluding Address
Space for the HP 82335 HP-IB Card (Windows 95 Only)” on page 168.

Only select codes 14, 15, 17, and 18 are supported for National GPIB cards
on the PC. These GPIB cards are not supported for HP 9000 Series 700
computers.
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/O Addressing

The addressing schemes for various types of devices are described in the
following sections.

To Address Serial Ports

Serial ports are supported by using the select codes that you assigned to
themusing 1/ O Confi g. Normally, the COM1 serial port is assigned select
code 9 (refer to Table A-1). In thiscase, use 9 as the address of the device
connected to COM 1.

To Address GPIO Devices

GPIO devices are supported by using the select code that you assigned to the
GPIOinterfaceusing !/ O Confi g. Normally, the select code 13 isused for
GPIO. Inthiscase, use 13 asthe address for the GPIO device.

To AddressHP-IB and GPIB Interfaces and Devices
HP-1B and GPIB devices are addressed using the following scheme:

SPA| SA|
Where:
S is the select code of the HP-IB or GPIB interface.
PA is the primary address of an HP-IB or GPIB device (the valid
range is 00 through 30).
SA is the optional secondary address (the valid range is 00

through 31).
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Let’'slook at a couple of examples to see how this works:

B For an HP-IB device at sdect code 7, primary address 01, enter 701 in
the Addr ess field of theDevi ce Confi gurati on dialog box.

B For aGPIB device at select code 14, primary address 09, secondary
address 02, enter 140902 in the Addr ess field of the Devi ce
Confi gurati on dialog box.

HP-IB Select Codes The HP-IB interfaces are supported by using the select codes that you
assigned to them using | / O Confi g. The recommended select codes for
HP-1B interfacesare aslisted in Table A-1. If the recommended select codes
(1 through 8) are configured by the 1/0 libraries for HP-IB interfaces,
HP VEE can theoretically access up to eight HP-1B cards, which can be a
mix of the supported cards:

B For an HP E2070 or HP E2071 HP-IB Card (for Series 700 computers),
the select codeis assigned by the software. The select codes are assigned
intheorder: 7,8, 1, 2, 3,4,5, and 6. However, each card must be set to
aunique base address. (Refer to the owner’s manual for information on
setting the base address.)

B For an HP 82340 or HP 82341 HP-IB Card (for PCs), the select codeis
assigned by the software. The select codes are assigned in the order: 7,
8,1, 2,3, 4,5, and 6. However, each card must be set to a unique base
address. (Refer to the owner’s manual for information on setting the base
address.)

B For an HP 82335 HP-1B Card (for PCs, Windows 95 only), the select
code is determined by switch settings on the card (the default is 7). If
you install more than one HP 82335 card, each card must be set for a
unique select code in the range 3 through 7. (Refer to the owner’s manual
for ingtructions.) Also, you must exclude address space for each card.
Refer to “Excluding Address Space for the HP 82335 HP-IB Card
(Windows 95 Only)” on page 168.
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GPIB Select Codes The National Instruments GPIB driver configures up to four GPIB cards

(PCs Only)

Note

with the designations GPIBO, GPIB1, GPIB2, and GPIB3. In order to access
these GPIB cards, you must assign the select codes 14, 15, 17, and 18 to the
GPIB cards (aslisted in Table A-1) using | / O Confi g. HP VEE does not
support any other select codes for GPIB cards. Otherwise, the addressing is
the same as for an HP-IB card.

To AddressV XI Deviceson the HP-IB or GPIB

To access V XI devices through the HP-IB (or GPIB) with an HP-1B
command module, you can use secondary addresses. If you are using an
HP E1406 Command Modulein aV X1 card cage, the primary addressis set
by a switch on the command module (default=09) and the secondary address
istheindividual VXI device'slogical address divided by eight.

For example, suppose you have an HP E1406A Command Module
(address=09) in an HP E1401A C-Size High-Power Mainframe connected to
the HP-IB at select code 7. If you have an HP E1326B Multimeter in aV X
dot, with itslogical address set to 24, you would enter the value 70903 for
the address.

Two instrument drivers are provided to help you find the correct addresses
for VXI devices connected by means of an HP-IB command module:

B Usethehpel40x. ci d driver to locate VX1 devices connected by means
of an HP E1405 or HP E1406 HP-IB Command Modulein aC-size VXI
card cage.

B Usethehpel300a. ci d driver to locate V X1 devices connected by
means of an HP E1306 HP-IB Command Module in aB-size VXI card
cage. (Thisdriver also supports the HP E1300 and HP E1301 B-Size
V XI Mainframes, which include built-in command modules.)

To use either of these drivers, add an instrument panel for the driver using
thel nstrument Manager as described in Chapter 3, “Configuring
Instruments”.

Do not enter a sub address value for VXI devices, except for modules in a
VXI switch box. Refer to the next section for details.
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To Set Address/Sub Address Values

Most HP-IB, GPIB, and V XI devices do not use sub addresses. Do not enter
asub address value unless you are accessing aV X| switch box, or one of the
card cage devices that uses sub addresses (for example, the HP 3235A
Switch/Test Unit or the HP 3488A Switch/Control Unit).

Note Sub address values are used only if you are using an HP Instrument Driver
for a device that supports sub addresses. Do not use sub address values if
you are using Direct |/O.

Let'slook at a couple of examples:

B |f you are accessing amodule in an HP 3235A Switch/Test Unit, enter
the HP-IB or GPIB address (for example, 701) of the HP 3235A itself in
the Addr ess field of the Devi ce Confi gur ati on dialog box, using
thel nstrument Manager as described in Chapter 3, “Configuring
Instruments”. Enter the sub address of the individual module ®Buthe
Addr ess field of theAdvanced Devi ce Confi gurati on dialog box
(on thePanel Driver tab). For information on what to put in tBeb
Addr ess field, refer to the online help for the HP 3235A instrument
driver (Hel p O I nstrunent s).

B |f you are accessing a module in a VXI switch box, enter the HP-IB or
GPIB address of the switch box (for exam@i@902) in theAddr ess
field, and the sub address of the individual module irsthe Addr ess
field. For information on what to putin tisab Addr ess field, refer to
the online help for the VXI switch box instrument driver.
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To Addressthe VXI Backplane Directly
HP VEE can address the V X| backplane directly for the following systems:

B An HP623x VXI Pentium Controller.

B AnEPC-7 or EPC-8 VXI Controller, provided the EPConnect softwareis
installed.

B A PC connected to aVXI| card cage using an E1383A or E1483A
VXLink (ISA-to-VXI1) interface, provided the EPConnect softwareis
installed.

B An HP V743 VX| Embedded Controller.

B An HP 9000 Series 700 computer connected to aV X| card cage using an
HP E1489C EISA/ISA-to-M Xlbus interface.

Assuming that the recommended select codes have been set up using 1 / O
Confi g (refer to Table A-1), HP VEE accessesthe V X| backplane via select
code 16. The addressfor a VXI deviceis simply the select code (16) with
the logical address of the VX1 device appended. Let'slook at an example.

Suppose you have installed an EPC-7 VXI Controller and an HP 1411B
Digital Multimeter in your VX1 card cage. If the logical address of the
HP 1411B is set to 24 (as described in the HP 1411B manual), the VXI
addressis 16024. Note that you do not divide the logical address by 8 as
you would if you were accessing the VXI device through the HP-IB, as
described earlier.

Appendix A 167



Select Codes and I/0 Addressing

Excluding Address Space for the HP 82335 HP-IB Card (Windows 95
Only)

Note

Excluding Address Space for the HP 82335
HP-1B Card (Windows 95 Only)

If you are using an HP 82335 HP-1B Card, which uses memory-mapped 1/0
addressing, you must exclude the address space required by the HP-IB so
that memory manager programs won't try to use that space.

The HP 82340 and HP 82341 HP-IB Cards, and the National Instruments
GPIB cards do not use memory-mapped 1/0 addressing, so this section does
not apply to those cards. Also, this section does not apply to the built-in
HP-1B of an embedded controller.

The HP 82335 HP-IB Card is supported for Windows 95 only, not for
Windows NT.

Install the HP 82335 HP-IB Card, following the instructions that came with
it. The HP 82335 is pre-set at the factory for select code 7, but the
instructions tell you how to change this setting. Normally you should use
select code 7. However, if you are using more than one HP 82335 HP-1B
card, each card must be set for adifferent select code in the range 3 through
7.

Once you have installed the HP 82335 HP-IB Card, do the following:

1. Addthe appropriate line for your select code to the [ 386Enh] section of
your SY STEM.INI file (in the C:\WIN95 directory):

For Select Code: Add to SYSTEM.INI:

3 EMVEXCLUDE=0CC00- OCFFF
4 EMVEXCLUDE=0D000- OD3FF
5 EMVEXCLUDE=0D400- OD7FF
6 EMVEXCLUDE=0D800- ODBFF
7 (default) EMVEXCLUDE=0DC00- ODFFF
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2. If thereisamemory manager DEVICE line (for example,
DEVI CE=EEMVB86. EXE) in the CONFIG.SY Sfile (in the root directory),
you need to modify it. Add a parameter to exclude the address space (for

example, X=DC00- DFFF for select code 7), as shown in the following

table:
For Select Code: Modify in CONFIG.SYS:
3 DEVI CEFEMVB86. EXE X=CC00- CFFF
4 DEVI CEFEMVB86. EXE X=D000- D3FF
5 DEVI CEFEMVB86. EXE X=D400- D7FF
6 DEVI CEFEMVB86. EXE X=D800- DBFF
7 (default) DEVI CEFEMVB86. EXE X=DC00- DFFF

3. Reboot your computer (select St art O Shut Down) and restart

Windows.

If you have installed multiple HP 82335 HP-IB Cards, you must exclude
address space for each of them. For example, if you have installed two

cards, set to select codes 3 and 7, you'll need to add both of the following

linesto the[ 386Enh] section of SYSTEM.INI:

EMVEXCLUDE=0CC00- OCFFF
EMVEXCLUDE=0DC00- ODFFF

Also, if your CONFIG.SY Sfile contains the DEVICE line for
EMM386.EXE, you must add parametersto it as shown below:

DEVI CE=EMMB86. EXE X=CC00- CFFF X=DC0O0- DFFF
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Select Codes and I/0 Addressing

Excluding Address Space for the HP 82335 HP-IB Card (Windows 95
Only)
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Troubleshooting

Table B-1. Instrument Control Troubleshooting

Problem

Remedy/Cause

Instruments do not
respond at all.

The following conditions must be met:

Instruments must be powered up and connected to the interface by a
functioning cable. The appropriate I/O libraries must be installed.

» For To/ From VXI pl ug&pl ay objects: You must have installed and
configured the appropriate VXIplug&play driver files for your instrument.
Also, the correct VXIplug&play address string must be specified in the
Advanced Devi ce Confi gurati on dialog box for each instrument.
The address for each instrument must be unique.

* ForDirect 1/0 Panel Driver,and Conponent Driver objects:
The interface select code and instrument addresses must match settings
in the Addr ess field of the Devi ce Confi gur ati on dialog box. The
address for each instrument must be unique. Also, the Li ve Mbde field
in the Advanced Devi ce Confi gurati on dialog box must be set to
ON.

* You or your system administrator must properly configure HP VEE to
work with instruments. Normally this is done during HP VEE installation.
Refer to the installation guide.

» For UNIX systems, the UNIX kernel must be configured with the proper
drivers and interface cards.

You cannot determine the
instrument address.

For GPIO and serial interfaces, the instrument address is the same as the
interface select code. HP-IB instrument addresses are set by hardware
switches or front panel commands. Refer to your instrument's programming
manual for details. VXI devices have logical addresses set by switches on
the outside of the cards (usually the cards must be removed from the card
cage to access the switches). Refer to Chapter 3, “Configuring Instruments”
for further information about configuring addresses.

You cannot determine the
interface select code.

The interface select codes must be configured with the | / O Confi g utility
supplied with the HP 1/O libraries. Refer to Installing the HP I/O Libraries -
HP VEE for further information. The recommended select codes are listed
in Table A-1.
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Instrument |/O Data Type Conversions

On instrument 1/0 transactions involving numeric data, HP VEE performs
an automatic data-type conversion according to the rules listed below.
(These data-type conversions are completely automatic. Normally, you
won't need to be concerned with them.)

B Onaninput transaction (read), | nt 16 or Byt e valuesfrom an instrument
are converted to | nt 32 values, preserving the sign extension. Also,
Real 32 values from an instrument are converted to 64-bit Real
numbers.

B On an output transaction (write), | nt 32 or Real values are converted to
the appropriate output format for the instrument:

O If aninstrument supports the Real 32 format, HP VEE converts
64-bit Real valuesto Real 32 values, which are output to the
instrument. If the Real valueisoutside of the range for Real 32
values, an error will occur.

O If aninstrument supportsthe | nt 16 format, HP VEE truncates
I nt 32 valuesto | nt 16 values, which are output to the instrument.
Real valuesarefirst convertedto | nt 32 values, which are then
truncated and output. However, if aReal valueisoutside therange
for an| nt 32, an error will occur.

O If an instrument supports the Byt e format, HP VEE truncates | nt 32
values to Byt e values, which are output to the instrument. Reall
values arefirst converted to | nt 32 values, which are then truncated
and output. However, if aReal valueis outside the range for an
I nt 32, an error will occur.
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Symbols

#A block headers, 60
#l block headers, 60
#T block headers, 60
*IDN?, 111
.DLL, 14
fp (HP-UX), 14
.FP (Windows), 14
.h (UNIX), 14
.H (Windows), 14
.hip (UNIX), 14
HLP (Windows), 14
s, 14
.veeiofile
detailed explanation, 133
factory default, 135

A

A16 Space tab, 68—71
A24/A32 Spacetab, 72—74
accessing older drivers, 109
Add Location (VX1 only)

in Direct 1/O Configuration, 73
Add Register (VXI only)

in Direct 1/0O Configuration, 69
adding

Component Driver, 35

instrument configuration, 29

Panel Driver, 35
address space, excluding, 168
addresses

configuring GPIO, 50

configuring HP-IB, 50

configuring serial, 50

configuring VXI, 50

GPIB example, 51

GPIO example, 52

HP-1B example, 51

instrument, 110

of drivers, 62

programming, 136

serial example, 52

VXI example, 52

when changing, 104
addressing

GPIO, 163
1/0, 163—169
serial, 163
VXI, 165, 167
Advanced Device Configuration
A16 Space, 68—71
A24/A32 Space, 72—74
Direct 1/0, 5560
General, 5354
GPIO, 67
Panel Driver, 63—65
Plug& play Driver, 61—63
Serial, 66
Advanced HP-1B, 148
Advanced |/0, 108
Advanced VXI, 148
Allocate Array, 105
array data
auto-allocation, 101
Array Format
in Direct 1/0 Configuration, 58
Array Separator
in Direct 1/0O Configuration, 57
array size, 105
auto-allocate feature, 101

B

backward compatibility, 94, 109
Binblock

in Direct 1/0O Configuration, 60
Block Array Format, 58
block headers, 60
Bus /O Monitor, 108, 153
Byte Access (VXI only)

in Direct 1/0O Configuration, 68, 73

C

Call, 110
callbacks, 108
checking
caution, 104
errors, 104
close(), 97, 104, 112
closing drivers, 102
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COMMAND
in SEND transactions, 91
Component Driver
adding, 35
Component Drivers
configuring, 29—36
detailed explanation, 119
example program, 129
how Component Drivers work, 122,
124
overview, 17
used in asimple program, 18
using in programs, 129
using multiple driver objects, 124
components
definition, 120
examples, 120
configuration
default I/O configuration, 20
instrument details, 49—75
instruments, 22—75
programmatic, 136
configuring
Component Drivers, 29—36
Direct 1/O, 38—40
HP-1B cards, 168
Panel Drivers, 29—36
VXlplug& play driver, 41—44
configuring an interface, 75
Conformance
in Direct 1/0O configuration, 59, 80, 81
Constant, 100
Controls, 98
coupling, 124
Create Terminal, 100

D

DATA

in SEND transactions, 91
data types

conversion for instrument 1/O, 174
Data Width

in Direct 1/O Configuration, 67
DCL (Device Clear), 91
default 1/O configuration, 20

delay, 102
Delete Library, 112
Delete Location (VXI only)
in Direct 1/O Configuration, 74
Delete Register (VXI only)
in Direct 1/0O Configuration, 70
Description
in Device Configuration, 54
Device Clear (DCL), 91
Device Configuration
Addressfield, 50
Description field, 54
dialog box, 4952
Gateway field, 52
Interface field, 50
Live Mode field, 54
Namefield, 50
Timeout field, 53
Device Event, 108, 148, 150
seria poll, 148
service requests, 150
dialog box
Device Configuration, 4952
Direct 1/0
configuring, 38—40
general usage, 78—84
overview of controlling instrument, 10
tab, 5560
Direct 1/0 Configuration
Add Location (VXI only), 73
Add Register (VXI only), 69
Array Format, 58
Array Separator, 57
Binblock, 60
Byte Access (VXI only), 68, 73
Conformance, 59
Data Width, 67
Delete Location (VXI only), 74
Delete Register (VXI only), 70
Download String, 60
END On EOL, 59
EOL Sequence, 57
LongWord Access (VX1 only), 69, 73
Multi-field As, 57
Read Terminator, 56
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State, 60

Upload String, 60

Word Access (VXI only), 69, 73
Download

general usage, 80, 81
Download String

in Direct 1/0O Configuration, 60
downloading

to instruments, 155
driver files, 119

reusing, 126
drivers

accessing older, 109

function panel, 14

header, 14

help, 14

help on, 14, 102, 130

initializing and closing, 102

installing, 13

library, 14

setting address, 62

E
editing
instrument configuration, 36
interface configuration, 37
END, 59
END On EOL
in Direct 1/0O Configuration, 59
EOI, 59
EOL Sequence
in Direct 1/0 Configuration, 57
error checking, 104
error checking in instrument driver
configuration, 64
error field, 98
escape characters
listed, 56
examples
impact of 1/0 configuration, 134
using instrument learn strings, 82
VXlplug&play, 15
excluding address space, 168
Exit, 104

F
files
driver files, 119
instaled, 13
Formula, 105
frameworks supported, 12
function panels
help on, 99
required files, 13
UNIX files, 14
Windowsfiles, 14
functions
selecting, 96
using, 95

G

Gateway

in Device Configuration, 52
gateway for LAN, 137
General Protection Fault, 105
Generd tab, 5354
GET (Group Execute Trigger), 91
Get Global, 115
getting help

on function panel, 99

To/From VXIplug& play, 100
Go To Local (GTL), 91
GPIB

select code, 165
GPIO

addressing, 163

Data Width, 67

tab, 67
Group Execute Trigger (GET), 91
Group name, 100
GTL (Go To Local), 91

H

handle, 111

header file, 13, 14

help, 14, 100
on function panel, 99
on HP Instrument Drivers, 130
on VXlplug& play drivers, 102
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help file, 13
HP 3325B
example Panel Drivers, 17
HP 3852A
downloading example, 157
HP Instrument Drivers
help on, 130
HP-1B
advanced features, 148
configuring, 168
low-level control, 88, 154
related documents, 4
select code, 164
serial poll, 148
service requests, 150
standards, 4
HP-UX
location of files, 14

1/10
addressing, 163—169
Bus 1/0O Monitor, 153
configuration file, 133
factory default configuration, 135
programmatic configuration, 136
sub address, 166
supported interfaces, 3
ID filenamein instrument driver
configuration, 64
ID Query, 111
IEEE 488.1
bibliography, 4
IEEE 488.2
bibliography, 4
|IEEE 728
bibliography, 4
block header formats, 60
Ignore Cautions Returned, 104
Import Library, 110
Incremental Mode
effects on Pandl Drivers, 123
incremental mode

initializing drivers, 102
installed files, 13
installing drivers, 13
instriD, 112
Instrument BASIC, 155
instrument configuration
adding, 29
editing, 36
instrument driver configuration
error checking, 64
ID filename, 64
incremental mode, 64
sub address, 64
instrument drivers
function panel, 14
header, 14
help, 14
help files, 14
library, 14
instrument 1/O select codes, 160
I nstrument M anager
an overview, 23
using, 23—48
instruments
addresses, 110
Bus I/O Monitor, 153
Component Driver example, 129
components, 120
configuration, 22—75
configuration details, 49—75
configuring, 125
default 1/O configuration, 20
details about Panel Drivers and
Component Drivers, 119
downloading, 155
driver files, 119
driver-based objects, 16
finding, 102
help, 102, 130
interrupts, 150
overview, 8

overview of Component Drivers, 17
overview of Direct 1/0, 10
overview of MultiDevice Direct 1/0O,

in instrument driver configuration, 64

init(), 97, 103, 104, 110 U
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overview of Panel Drivers, 16

serial poll, 148

service requests, 150

state records, 122

states, 122

troubleshooting, 172

using Component Driversin

programs, 129

using Direct 1/0O, 78—84

using examples, 20

using multiple driver objects, 124, 126

using Panel Driversin programs, 127

using Panel Driversinteractively, 127
Interface

in Device Configuration, 50
interface configuration, 75

editing, 37
Interface Event, 150

service requests, 150
Interface Operations, 88—91, 108, 154
interfaces

supported, 3
interrupts, 150

L

LAN gateway, 137
learn strings
with Direct 1/0O, 80, 81
library file, 13, 14
limitations, 108
Linear Array Format, 58
LISTEN
in SEND transactions, 91
LIVE MODE, 108
Live Mode
in Device Configuration, 54
in MultiDevice Direct 1/0O, 87
LLO (Local Lockout), 91
Local Lockout (LLO), 91
location of HP-UX files, 14
location of Windowsfiles, 14
LongWord Access (VX1 only)
in Direct 1/0O Configuration, 69, 73

M

memory

auto-allocation, 101
MultiDevice Direct I/O

general usage, 85—87

Live Mode, 87

Object Menu, 87

overview of controlling instrument, 11
Multi-field As

in Direct 1/0O Configuration, 57
MY LISTEN ADDR

in SEND transactions, 91
MY TALK ADDR

in SEND transactions, 91

N

Name, 100
effects on instrument objects, 125, 126
in Device Configuration, 50

New, 104

NOP, 100

O
Open, 104

P

Panel Driver
adding, 35
tab, 63—65
Panel Drivers
adding terminals, 128
configuring, 29—36
detailed explanation, 119
how Panel Driverswork, 122, 123
Incremental Mode, 123
overview, 16
two signal generator states, 17
using in programs, 127
using interactively, 127
using multiple driver objects, 124
Panel tab, 98
Parameter Type, 100
parameters
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passing, 105, 112
size, 105
Parameters tab, 99
passing parameters, 105, 112
Perform Identification Query, 63
Perform Reset, 63
platform support, 13
Plug& play Driver
tab, 61—63
Plug& play driver
configuring, 41—44
polling instruments, 148
PREFIX, 14
programs
running, 102
sharing with others, 134

Q

guerying instruments, 63

R

Read Terminator
in Direct 1/0O Configuration, 56
READ transactions
TEXT, 84
Refresh
using, 44—48
required files, 13
reset flag, 111
resetting instruments, 63
Resource Manager, 102
return value, 111
running programs, 102

S

SDC (Selected Device Clear), 91
SECONDARY

in SEND transactions, 91
Segmentation Violation, 105
select code

GPIB, 165

HP-1B, 164
select codes

recommended, 160

Selected Device Clear (SDC), 91

selecting
functions, 96
Serid
tab, 66
serial addressing, 163
seria poll, 148

Serial Poll Disable (SPD), 91
Serial Poll Enable (SPE), 91
service reguests, 150
session handle, 98
session handles, 111, 115
Set Global, 115
sharing programs
impact of 1/0 configuration, 134
SPD (Seria Poll Disable), 91
SPE (Seria Poll Enable), 91
SPOLL, 108
SRQ, 150
State
in Direct 1/0 Configuration, 60
state records
definition, 122
states
definition, 122
state records, 122
status
checking cautions, 104
checking errors, 104
sub address, 166

in instrument driver configuration, 64

supported frameworks, 12
supported 1/0O interfaces, 3

T

tab
A16 Space, 68—71
A24/A32 Space, 72—74
Direct 1/0, 5560
General, 5354
GPIO, 67
Panel Driver, 63—65
Plug& play Driver, 61—63
Serial, 66

Take Control (TCT), 91
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TALK
in SEND transactions, 91
TCT (Take Control), 91
time delay, 102
Timeout
in Device Configuration, 53
timeouts
programming, 136
To/From VXIplug& play, 95
getting help, 100
transactions
EXECUTE, 154
MultiDevice Direct 1/O, 85—87
WAIT SPOLL, 148
troubleshooting instruments, 172

U

UNIX

location of files, 14
UNLISTEN

in SEND transactions, 91
UNTALK

in SEND transactions, 91
Upload

general usage, 80, 81
Upload String

in Direct 1/0O Configuration, 60
using

Call objects, 109

functions, 95

Refresh button, 44—48

VXlplug& play drivers, 94—115

using the Instrument Manager, 23—48

\Y,

Variable, 100
VEE.IOfile
detailed explanation, 133
verification flag, 111
vi, 98, 111, 115
VISA, 12
VXI
addressing directly, 167
addressing on HP-1B, 165

advanced features, 148
low-level control, 88, 154
message- and register-based, 19

seria poll (message-based only), 148

service requests (message-based
only), 150
V XlIplug& play
backward compatibility, 94, 109
configuring, 41—44
definition of, 12
Driver Name, 61
example, 15
introduction, 12
limitations, 108
related documents, 4
using, 94—115
V XlIplug&play drivers
help on, 102

W

WAIT

Device Event, 148

SPOLL, 148
Windows

location of files, 14
Word Access (VX1 only)

in Direct 1/O Configuration, 69, 73

WRITE
BINBLOCK, 79
STATE, 79
TEXT, 79

WRITE transactions
BINBLOCK, 80
STATE, 80
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	Binblock
	The Binblock field specifies the block data format used for WRITE�BINBLOCK transactions. Binblock...
	IEEE 728 block headers are of the following forms:
	#A<Byte_Count><Data>

	where:

	State
	Upload String
	Download String
	Advanced Device Configuration: Plug&play Driver
	Here is an example of the Plug&play Driver tab of the Advanced�Device�Configuration dialog box (s...
	Figure 3-31. The Plug&play Driver Tab



	Plug&play Driver Name
	Parameters to init() call
	Address
	Enter the address that identifies the instrument. The address format depends on the interface to ...
	Perform Identification Query
	Perform Reset

	Advanced Device Configuration: Panel Driver
	Here is an example of the Panel Driver tab of the Advanced�Device�Configuration dialog box:
	Figure 3-32. The Panel Driver Tab




	Note You can configure register�based VXI devices as message�based only if they are supported by ...
	ID Filename
	Sub Address

	Note Since very few drivers use subaddresses, the default setting of "" (the NULL string) is the ...
	Note Do not confuse the Sub Address field with a secondary address for HP�IB instruments. Subaddr...
	Error Checking
	Incremental Mode

	Note The proper setting for Incremental Mode is ON in 99% of all situations.
	These things do suggest setting Incremental Mode to OFF:
	Advanced Device Configuration: Serial
	Here is an example of the Serial tab of the Advanced�Device�Configuration dialog box (serial inte...
	Figure 3-33. The Serial Tab

	You can set the following fields for the serial (RS�232) interface:

	Advanced Device Configuration: GPIO
	Here is an example of the GPIO tab of the Advanced�Device�Configuration dialog box (GPIO interfac...
	Figure 3-34. The GPIO Tab


	Advanced Device Configuration: A16 Space (VXI�Only)
	Here is an example of the A16 Space tab of the Advanced�Device�Configuration dialog box. This tab...
	Figure 3-35. The A16 Space Tab


	Byte Access
	Word Access
	LongWord Access
	The LongWord Access field specifies whether the VXI device supports 32�bit A16 memory accesses. T...

	Add Register
	Delete Register
	An Example

	Note An extended (A24/A32 Space) memory configuration would be similar, but would consist of memo...
	Figure 3-36. The A16 Configuration for the HP E1411B Multimeter
	Advanced Device Configuration: A24/A32 Space (VXI�Only)
	Here is an example of the A24/A32 Space tab of the Advanced�Device�Configuration dialog box. This...
	Figure 3-37. The A24/A32 Space Tab



	Note The term "extended memory" indicates either A24 or A32 memory in a VXI device. (A VXI device...
	Byte Access
	The Byte Access field specifies whether the VXI device supports 8�bit extended memory accesses. T...

	Word Access
	LongWord Access
	Add Location
	Delete Location
	Interface Configuration
	The Interface Configuration dialog box appears only when you select an interface in the Instrumen...
	Figure 3-38. The Interface Configuration Dialog Box



	Interface
	Address
	Gateway



	4 Using Transactions in Direct I/O and Interface Operations
	Using Transactions in Direct I/O and Interface Operations
	1. The Direct I/O object allows you to transmit data to and from instruments via the HP�IB, GPIB,...
	2. The MultiDevice Direct I/O object allows you to perform direct I/O transactions to multiple in...
	3. The Interface Operations object allows you to send low-level HP�IB, GPIB, or VXI messages, com...
	Note Register-based VXI devices can be used as message-based only if supported by I-SCPI drivers.
	Note You must properly configure HP�VEE to communicate with instruments before you can use the Di...

	Using the Direct I/O Object
	Sending Commands
	WRITE TEXT Transactions
	Most HP�IB, message-based VXI, and serial instruments use human- readable text strings for progra...

	WRITE BINBLOCK Transactions
	WRITE STATE Transactions
	Here is the typical procedure for using learn strings:
	1. Configure the instrument to the desired measurement state; typically this is done using the in...
	2. Click on Upload State in the object menu of a Direct I/O object configured for the instrument....
	3. Add a WRITE STATE transaction to the Direct I/O object.

	Clicking on Upload State in the Direct I/O object menu has these results:

	Learn String Example
	You must use the Instrument Manager (refer to Chapter 3, “Configuring Instruments”) to specify th...
	Figure 4-1. Configuring for Learn Strings

	To upload a learn string from the oscilloscope, click on Upload in the object menu of a Direct I/...
	WRITE STATE

	Reading Data

	Note Instruments return data in a variety of formats. In general, you must know what kind of data...
	READ TEXT Transactions
	Frequently, the data you read from an instrument as the result of a query is a single numeric val...


	Note When reading numeric data from an instrument, the data type of the instrument data is automa...

	Using the MultiDevice Direct I/O Object
	By using the MultiDevice Direct I/O, you can reduce the number of instrument-specific Direct I/O ...
	Figure 4-2. MultiDevice Direct I/O Controlling Several Instruments

	Transaction Dialog Box
	The I/O Transaction dialog box is similar to the one used by Direct�I/O, except it contains two a...

	Device Field
	Address Field
	Figure 4-3. Entering an Instrument Address as a Variable
	Editing Transactions
	Object Menu


	Using the Interface Operations Object
	The EXECUTE Transaction
	EXECUTE transactions are of the form:
	EXECUTE Command

	where Command is one of the bus commands summarized in Table 4-1. While the commands listed in Ta...
	Table 4-1. Summary of EXECUTE Commands (Interface Operations)


	Command
	Description
	The SEND Transaction
	SEND transactions are of this form:
	SEND BusCmd
	Table 4-2. SEND Bus Commands



	Command
	Description


	5 Using VXIplug&play Drivers
	Using VXIplug&play Drivers
	Note Program Compatibility: Previous versions of HP�VEE have supported VXIplug&play drivers. HP�V...

	Using the To/From VXIplug&play Object
	1. Select I/O ﬁ Instrument Manager. The Instrument Manager appears. It displays all currently con...
	2. Select the instrument with which you want to communicate, and click on the Plug&play Driver bu...
	3. Place the outline of the To/From VXIplug&play object where you want it in the work area and cl...
	Figure 5-1. To/From VXIplug&play Object

	Selecting a Function
	You can select the VXIplug&play functions from the To/From VXIplug&play object.
	1. Double-click on an empty transaction or select Add Trans or Insert Trans from the object menu....
	Figure 5-2. Select a Function Panel Dialog Box



	Note HP�VEE automatically calls init() at the appropriate time, however, there may be other initi...
	2. Click OK on the Select a Function Panel dialog box.
	3. You'll see a tabbed dialog box called Edit a Function Panel that allows you to specify the par...
	Editing Function Panel Parameters
	The Edit a Function Panel dialog box allows you to set controls and variables to pass to the sele...
	The Panel Tab

	The Panel tab allows you to specify the constant (control) values to pass to the function.
	Figure 5-3. Panel Tab of Edit Function Panel Dialog Box
	Getting Help on a VXIplug&play Function Panel
	The Parameters Tab

	The Parameters tab allows you to specify the variables to pass to the function. This allows you t...
	Figure 5-4. Parameter Tab of Edit Function Panel Dialog Box
	The Auto-Allocate Feature (Passing Arrays and Strings)

	Some VXIplug&play functions desire to return data in an array or Text string. The VXIplug&play sp...
	The Auto-Allocate feature lets you easily tell HP�VEE how much memory to allocate. HP�VEE takes c...
	If a parameter to a function is a variable that requires an array or a Text string, the Parameter...
	Figure 5-5. Selecting the Auto-Allocate Input Feature



	Note If you use the Auto-Allocate input feature, a data input terminal is not created for the fun...
	Getting Help on a VXIplug&play Driver
	Running an HP�VEE Program
	The transactions in the To/From VXIplug&play object execute from top to bottom. This section expl...

	Initializing and Closing Drivers
	In More Detail
	The purpose of the close() function is to close the session handle (there are a limited number of...

	Error and Caution Checking
	After each transaction is executed, the function returns a status value to HP�VEE. HP�VEE automat...
	Error Checking
	Caution Checking


	Passing Parameters

	Caution Other VXIplug&play functions simply assume the array passed in is big enough for the data...
	Note The Easy Way: The most straightforward method to allocate memory for an array or string data...
	An Example Program
	Figure 5-6 shows a simple program that uses To/From VXIplug&play objects to communicate with the ...
	Figure 5-6. A Program Using To/From VXIplug&play Objects


	Limitations to VXIplug&play
	There are some limitations to using VXIplug&play drivers in HP�VEE.


	Note The VXIplug&play specification is continually being updated and enhanced. New features may b...

	Using VXIplug&play Functions from Call Objects
	Using a Dynamic Library in HP�VEE
	1. Import the library.
	2. Run the routines which use the library.
	3. Delete the library when the program is done.

	Importing the Library
	Calling a VXIplug&play Driver from HP�VEE
	Sequence of Calls
	1. Call the initialize function. (This function returns a session handle.)
	2. Perform calls to the driver using the handle returned by the initialization function.
	3. Call the close function.

	Initialize Function
	The initialize function PREFIX_init has three input pins and two output pins. The three input par...
	The two output parameters are:
	Calling VXIplug&play Functions

	Other functions can be called using the Call object. For each function called, the handle from th...
	Using Other Common VXIplug&play Functions
	Using Arrays As Parameters
	Using the Close Function


	Deleting the Library
	A Simple Example
	The follow example is a simple program using a VXIplug&play driver in HP�VEE. All this program do...
	Figure 5-7. A Simple Example


	A More Complete Example
	The following example shows an HP�VEE program that uses a VXIplug&play driver and allocates an ar...
	Figure 5-8. A More Complete Example


	Some Helpful Hints
	Keeping Track of Handles
	The handle returned by PREFIX_init must be used by successive driver functions. There are two way...
	Control Flow




	6 Using Panel Driver and Component Driver Objects
	Using Panel Driver and Component Driver Objects
	Understanding Panel Driver and Component Driver Objects
	Inside HP Panel Drivers
	HP Instrument Driver Files
	1. A description of the instrument's functions and the commands used to set and query them.
	2. A description of the appearance and behavior of the graphical control panel visible in the ope...

	Components
	Table 6-1. Typical Voltmeter Driver Components
	Component Name
	Instrument Function
	Components can be accessed interactively or through a program. To access a component interactivel...
	Figure 6-1. Accessing Driver Components



	States
	An instrument state is a specific set of values for all components in a particular driver. For ex...
	Figure 6-2. Two Voltmeter States

	How HP Panel Driver-Based I/O Works

	Panel Driver Operation
	Component Driver Operation
	This is why Component�Driver objects generally operate faster than Panel�Driver objects. A Panel�...

	Multiple Driver Objects
	The Importance of Names
	This section discusses some concepts related to configuring instruments. You may want to read Cha...
	Consider how HP�VEE maps an instrument object to a specific instrument configuration created with...
	For example, the Names of the instruments in the default I/O configuration are dmm, dvm, fgen, fu...
	Reusing Driver Files



	Selected Techniques
	Using Panel Driver Objects Interactively
	Using Panel Driver Objects Programmatically
	To add a Panel Driver object to your program:
	1. Click on I/O ﬁ Instrument Manager.... The Instrument�Manager dialog box appears.
	2. Click on the desired instrument to highlight it, and then click on the Panel�Driver button.


	Note The Panel Driver button will be inactive ("grayed out") if the instrument has not been confi...
	3. When the object outline appears, position the cursor and click once to place the object in the...
	To use Panel�Driver objects in a program, you will often use input or output terminals to set the...
	Using Component Driver Objects in a Program
	To add a Component Driver object to a program:
	1. Click on I/O ﬁ Instrument Manager.... A list of configured instruments appears.
	2. Click on the desired instrument to highlight it, and then click on the Component�Driver button.



	Note The Component Driver button will be inactive ("grayed out") if the instrument has not been c...
	3. When the object outline appears, position the pointer and click once to place the object in th...
	Figure 6-3. Using Panel Drivers and Component Drivers

	Getting Help on an HP Panel Driver
	To obtain help on an HP Panel Driver:




	7 Advanced Topics
	Advanced Topics
	I/O Configuration Techniques
	The I/O Configuration File
	Sharing Programs
	Running Example Programs
	1. Manually add the default instrument configuration to your current configuration using the Inst...
	2. Rename your VEE.IO or .veeio file and restart HP�VEE. Then, simply load the program. If HP�VEE...
	If you choose method 1, configure the following instruments using the procedures outlined in Chap...
	Table 7-1. Default I/O Configuration

	Name Field Entry
	ID Filename Field Entry
	On PC systems:
	1. Exit HP�VEE.
	2. Go to your installation directory.
	3. Rename vee.io to veeio.old and press Enter. This renames your VEE.IO file.
	4. Run HP�VEE. It will look for VEE.IO and when it finds that it does not exist, it will create o...

	On UNIX systems:
	1. Exit HP�VEE.
	2. Go to your $HOME directory (typically /users/YourName).
	3. Type mv .veeio .oldveeio Return. This renames your .veeio file.
	4. Execute veetest. HP�VEE will look for .veeio and when it finds that it does not exist, it will...

	Programmatic I/O Configuration
	Figure 7-1. Programmatically Reconfiguring Device I/O

	LAN Gateways


	Configuration
	You must complete configuration tasks in HP�VEE and for the LAN hardware to use the LAN gateway.
	HP�VEE Configuration
	Figure 7-2. Gateway Configuration
	Figure 7-3. Examples of Devices Configured on Remote Machines

	LAN Hardware Configuration

	For networks using the HP�UX operating system, the client machine does not need any special netwo...

	#
	# LAN Configuration
	# <lu> <symname> ilan <not used> <not used> <sicl_infinity> <lan_timeout_delta> 30 lan ilan 0 0 1...
	For the server machines, entries need to be made in two files, /etc/rpc and /etc/inetd.conf.
	To /etc/rpc add the following line:
	siclland 395180

	To /etc/inetd.conf add one of the following lines. For HP�UX 9.x use:


	rpc stream tcp nowait root /usr/etc/siclland 395180 1 siclland -e -l /tmp/siclland.log
	or, for HP�UX 10.x use:

	rpc stream tcp nowait root /opt/sicl/bin/siclland 395180 1 siclland -e -l /tmp/siclland.log
	On the server machine, the inet daemon must be made to reread the inetd.conf file by executing th...
	/etc/inetd -c

	Execution Behavior
	Protecting Critical Sections
	In a multi-process test system, sharing a resource, such as an instrument, among the processes re...
	To lock VXI devices via direct backplane access in the Direct I/O object, use the transactions
	EXECUTE LOCK DEVICE

	In the MultiDevice Direct I/O object, use the transactions
	EXECUTE vxiScope LOCK DEVICE

	where vxiScope is the configured name of a VXI oscilloscope such as the HP�E1428B.
	To lock HP�IB, Serial, and GPIO Interfaces in the Interface Operations object, use the transactions
	EXECUTE LOCK INTERFACE



	Supported Platforms
	Table 7-2. EXECUTE LOCK/UNLOCK Support
	Platform
	Supported I/O Interfaces

	Execution Behavior
	Example
	The following program example shows the EXECUTE LOCK/UNLOCK INTERFACE transactions in an Interfac...
	Figure 7-4. EXECUTE LOCK/UNLOCK Transactions–HP�IB
	Figure 7-5. EXECUTE LOCK/UNLOCK Transactions–VXI




	I/O Control Techniques
	Polling
	Figure 7-6. Device Event Configured for Serial Polling

	Service Requests
	To detect a service request (SRQ message) for a VXI instrument, use the Device Event object (I/O ...
	The Device Event and Interface Event objects provide special behavior for interrupt-like executio...
	For example, Interface Event behaves in a program as follows:
	1. Before an Interface Event object (configured for HP�IB and with the WAIT option specified) ope...
	2. When a Interface Event object operates, execution of the thread attached to the Interface Even...
	3. When an SRQ is detected on the specified interface, the data output of Interface Event is acti...

	The Device Event object can be used to detect a service request from a message-based VXI instrume...

	Note The program shown in Figure 7-7 will run only if the specified instruments are connected, co...
	Figure 7-7. Handling Service Requests
	Monitoring Bus Activity
	You can use the Bus I/O Monitor object (I/O ﬁ Bus I/O Monitor) to record all bus messages transmi...
	You can monitor any supported interface (HP�IB, VXI, serial, or GPIO) using a Bus I/O Monitor. Ea...
	Figure 7-8 shows the bus messages sent to write *RST to an instrument at HP�IB address 717.
	Figure 7-8. The Bus I/O Monitor

	The display area of Bus I/O Monitor contains five columns:

	Low-Level Bus Control
	Figure 7-9. Two Methods of Low-Level HP�IB Control

	Instrument Downloading
	Some instruments allow you to download macros, measurement routines, or complete measurement prog...
	1. Create and maintain your measurement routine using a text editor, such as vi. Save the measure...
	2. Use From File to read the file.
	3. Use Direct I/O to write the contents of the file to the instrument.



	Note The program shown in Figure 7-10 will run only if the specified instruments are connected, c...
	Since the HP�3852A is not included in the default I/O configuration, you must follow these steps ...
	1. Use I/O ﬁ Instrument Manager... to add a device with the settings listed here. Enter these set...
	2. Click on OK, and then click on the Save Config button.

	Here are the contents of the downloaded file manual17.dat:
	DISP MSG "LOADING BEEP2"
	WAIT 1
	SUB BEEP2
	DISP "BEEP2 CALLED"
	BEEP
	WAIT .5
	BEEP
	SUBEND
	DISP MSG "BEEP2 LOADED"
	Figure 7-10. Downloading to an Instrument





	A Select Codes and I/O Addressing
	Select Codes and I/O Addressing
	Note HP�VEE supports the HP�IB, GPIB, RS-232 serial, and GPIO interfaces. (HP�IB is Hewlett-Packa...

	Recommended I/O Select Codes for HP�VEE
	Table A-1. Recommended I/O Select Codes
	PC (Windows 95, NT)
	Series 700 (HP�UX)
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18

	Note Select code 7 is the recommended default for the first HP�IB card. Each card must have a uni...

	I/O Addressing
	To Address Serial Ports
	To Address GPIO Devices
	To Address HP�IB and GPIB Interfaces and Devices
	HP�IB and GPIB devices are addressed using the following scheme:
	SPA[SA]

	Let's look at a couple of examples to see how this works:

	HP�IB Select Codes
	GPIB Select Codes (PCs Only)
	To Address VXI Devices on the HP�IB or GPIB
	To access VXI devices through the HP�IB (or GPIB) with an HP�IB command module, you can use secon...
	For example, suppose you have an HP�E1406A Command Module (address=09) in an HP�E1401A C-Size Hig...
	Two instrument drivers are provided to help you find the correct addresses for VXI devices connec...
	To use either of these drivers, add an instrument panel for the driver using the Instrument Manag...


	Note Do not enter a sub address value for VXI devices, except for modules in a VXI switch box. Re...
	To Set Address/Sub Address Values
	Most HP�IB, GPIB, and VXI devices do not use sub addresses. Do not enter a sub address value unle...


	Note Sub address values are used only if you are using an HP�Instrument Driver for a device that ...
	Let's look at a couple of examples:
	To Address the VXI Backplane Directly
	HP�VEE can address the VXI backplane directly for the following systems:
	Assuming that the recommended select codes have been set up using I/O Config (refer to Table A-1)...



	Excluding Address Space for the HP�82335 HP�IB Card (Windows 95 Only)
	Note The HP�82340 and HP�82341 HP�IB Cards, and the National Instruments GPIB cards do not use me...
	1. Add the appropriate line for your select code to the [386Enh] section of your SYSTEM.INI file ...
	For Select Code:
	Add to SYSTEM.INI:
	2. If there is a memory manager DEVICE line (for example, DEVICE=EMM386.EXE) in the CONFIG.SYS fi...

	For Select Code:
	Modify in CONFIG.SYS:
	3. Reboot your computer (select Start ﬁ Shut Down) and restart Windows.
	If you have installed multiple HP�82335 HP�IB Cards, you must exclude address space for each of t...
	EMMEXCLUDE=0CC00-0CFFF

	Also, if your CONFIG.SYS file contains the DEVICE line for EMM386.EXE, you must add parameters to...
	DEVICE=EMM386.EXE X=CC00-CFFF X=DC00-DFFF





	B Troubleshooting
	Troubleshooting
	Table B-1. Instrument Control Troubleshooting
	Problem
	Remedy/Cause
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