
VXI Plug ‘n Pray

Mike Gooding
ARGOSystems, Inc.

A subsidiary of the Boeing Company
324 N. Mary Ave, Sunnyvale, CA 94088-3452

Phone (408) 524-1796  Fax (408) 524-2026
E-Mail: Michael.J.Gooding@Boeing.com

Abstract - VXI has grown substantially in applications from testing
in the lab to field support of weapon systems.  While the hardware
interfaces have been well defined for some time, the software is
still struggling.  Industry hype infers that integrating VXI
resources is just a “plug and play” affair that anyone should be
able to do.  This paper explores some of the pitfalls of integrating
VXI resources from different (and sometimes the same) suppliers
that make this more of a challenge than you might think.

I. INTRODUCTION

Industry seems to focus best on those things it feels it
can solve in such a manner that it can get a pay-back
for the investment needed to address the problem.
Instrument control via computers is no exception.  Early
on, control was accomplished via punched tape, then
BCD controlled, serial IEEE-488 and now VXI.

In all these situations, the hardware interface was
solved in a fairly straight forward manner.  And, in all
cases, the software interface was left to the software
pioneer.  This led to lots of innovation.  However, this is
just a polite way of saying that there were as many
software solutions as there were pioneers.  The advent
of VXI has focused much more attention to this issue.
This has resulted in some well thought out
specifications on software control of VXI and IEEE-488
instrumentation.  Have we achieved the objectives of
Plug&Play in VXI software and hardware?

II. PLUGS & SOCKETS

A.  The Problem

The pay-back for industry’s investments in
instrumentation has come primarily from the sale of the
hardware.  Only as instrument suppliers felt a need to
include 488 or VXI interfaces for the sale of their
hardware did they include it.

IEEE-488 bus software was a free-for-all, with most test
system integrators coming up with their own computer
hardware and software interfaces.  With VXI, there was
a lot more cooperation in the definition of hardware
interfaces.  This led to some cooperation in software
interface specifications, but for a long time, this

software was also left to the software innovators.
Some of the stronger innovators were connected with
instrument investments, but this also led to competing
solutions that were not compatible.  Industry was being
polarized to select one solution over another, and that
would lock them into an instrument, computer or
software supplier’s preferred equipment.

B.  The Controller’s Part in the Solution

The computing world keeps evolving, and this may be
having more of an effect on helping to solve the
instrument control interface issue than other events.
Wintel PCs are now a ubiquitous part of an
overwhelming number of test system solutions today,
and for the foreseeable future.  This hardware and
software defacto standard has changed the complexion
of our interface.

Tying down this end of the problem has meant that
fewer mutations of a solution are practical.  The basic
framework for the instrument control are much firmer
due to compliance with Wintel standards.  It is not as
though other computing scenarios don’t exist.
Sun/Solaris and VME/UNIX platforms have places of
reverence in certain solution domains.  This has led to
targeted instrument control schemes that are designed
to make it easy to cross these type of computing
platform differences.  The modularity of installing
software and hardware into systems built around these
computing platforms has been aiming for ease of
integration, and led to the hype phrase “Plug and Play”.

C.  Hardware Plugs

In fact, most of this promotionalism has unfortunately
been over-hyped, and the system integrator should
beware.  In most instances, the hardware of VXI
modules do adhere to a Plug and Play integration
approach, at least within one VXI chassis.  Modules can
be plugged in any slot, without too many restrictions.
Most limitations come with instrument functions that
take up multiple slots, use local bus functions, or are
needed to function closer with other modules for a
combined function in the test system.  While the



VXIBus end of these modules is well standardized, the
front panel represents an open war zone for suppliers to
innovate, and thwart Plug and Play at that level.

D. Software Plugs

The software must first plug into the operating system
of the test system controller.  This isn’t too hard, since
we have so few, as shown above.  Well, maybe not
quite yet.  There are software drivers that were MS-
DOS based, then Windows 3.1, then Windows 95, and
Windows NT 3.5.1, and now Windows 4.0.  Some had
issues with 16 bit compilations, where newer ones
needed to be compiled for 32 bit operating
environments.

This seems to be getting better, the more we focus on
using Windows NT 4.0, but it is still far from perfect.
Even if we can ‘plug’ these drivers into the controller of
our choice, they may conflict with one another, or the
operating system.  This now shows how we are
dependent on the rigor of validation that the software
driver may have completed.

III. INSTRUMENT DRIVER SOFTWARE

A. So Many Drivers

Software drivers for instruments come from various
sources.  The instrument supplier may be the first
choice, but it doesn’t end there.  This may only be a
starting point for a driver.

Drivers that are produced by the instrument supplier
normally represent the clinical view of that instrument.
It will allow control of those functions of the instrument
that the instrument maker believes are most important
to his customers.  However, these may be too many or
too few for someone integrating this instrument into a
system.

B. Driver Functionality Tweaking

It is much like buying a stereo system.  The
components all go together by plugging in cables, and
integrate well to play music.  Now, how to control all
this integration of components?  That is another, and
much more complex, problem.  The component
manufacturer included more features in each module
that most people will ever use, or understand how to
control.

So it is with instrument functions.  It is almost
impossible for an instrument supplier to anticipate all
the modes of an instrument that all his customers agree

are important.  He takes his best cut at it, but it is
inevitable that my needs are different.  I want this mode
enabled before that one.  If I combine this module with
another one, I can do more in my system.  And so on.

So, we tweak the supplied instrument driver.  And,
being the industrial citizen, we may make this version
of the driver available on the Internet, so others can
benefit from our tailoring.  These tailorings represent
mutations that may or may not have life’s of there own.
Any changes made may have limited regression testing
of prior functions, thus bringing up new problems.
Tailoring may mean someone hacking in a quick fix
solution to a known problem, or some new feature.

In fact, it turns out that most driver software we have
received has required some form of tweaking to work
properly in our test systems, to fix bugs in the supplied
driver in a timely fashion, or to be consistent with other
drivers.

We are not unique in our use of the latest instrument
designs in our test systems.  When we use a new
instrument, we find ourselves at the mercy of whatever
we get from the supplier for an instrument driver.  As
with most software, maturity is always an issue.  Those
initial versions of instrument drivers are not mature,
and need bug fixes.  Our schedules for these test
systems are usually constrained, which leads us to
‘tweak’ these drivers to work the way we need them in
our system.  In cases where we have the source code
delivered, we can usually affect these changes quickly.
When we don’t, we may have to resort to more
unorthodox approaches, such as, embedding the driver
within a shell to add, modify or remove the functionality
we need.

C. Standards Help

The VXI Plug&Play software standards have helped a
great deal.  These standards have provided a common
structure and set of functions that people expect of all
drivers.  Some companies are more focused on
adherence with these standards than others.  But
despite best efforts, these are still too open to
interpretations that introduce non-standard features.

IV. VIRTUAL INSTRUMENT SOFTWARE

Even within a single manufacturer of instruments,
significant differences occur.  A good example of this is
with virtual instrument (VI) panels.  There are standards
for the appearance of these panels, but adherence is
very poor.  When trying to create an integrated test



system, it is important that the operation of VI panels
be consistent, yet suppliers make this a real challenge.

Just look at how different VXI manufacturers implement
menus, self-test, help and close functions.  It seems
like the VI panel is just a unique front panel to each
supplier.  Most suppliers must leave this up to the panel
engineer’s discretion.

A. Self-Test Seems Simple Enough

Self-test might be implemented with a push-button on
the VI panel, or buried in a pull-down, or pop-up menu.
We have seen this implemented in very different ways
by the same instrument supplier.  That same supplier
put a self-test item in pull-down menus with various
categories, and in different menu categories in three
different instruments.

Once selected, some instruments ran the self-test, yet
others seemed to want to protect the user by asking for
confirmation to proceed, or to initiate the self-test
process.

Completion of self-test usually gives a very user-hostile
indication.  This is typically displayed as h’0000’, or
h’0b00’. The h’0000’ is supposed to indicate success,
and the h’0b00’ a failure.  This is a 16 bit hexadecimal
result...almost useless to anyone viewing it.  It seems
almost trivial to provide a simple interpretation of this
result into human comprehensible form, yet few
instrument suppliers do this.

B. Help Me

Even the simplest instrument is not, and when we need
help, we would like the VI panel to provide it.  Again,
each panel seems to have its own interpretation of what
kind of help is needed, how mush is provided, and how
to deliver it.

Some panels provide help on a pull-down menu tab,
others have a help button.  Some give function hints as
the cursor is passed over panel features.  Some allow
you to right-click a mouse button on a panel feature for
help about it.  Some provide help in a pop-up window.
Some provide elaborate ‘dead-sea’ scrolling windows
with endless information.  Some hyperlink information
within help window displays, with varying levels of
sophistication...and user confusion.  Some provide
context sensitive help, anticipating what the instrument
is set to do.  Again, even the same manufacturer does
this different on his own instruments.

Help is obviously a good thing, but some more
common solutions for interacting with help functions
would seem appropriate.

C. Let Me Out

How I get out of a VI Panel can also be challenging.
The prescribed way is to provide a Close button, but
many other ways have been innovated.

Some label it a Quit, or Exit button.  Some have this
buried in a pull-down or pop-up menu, perhaps even in
different categories of menu tabs.  Some expect you to
use the ‘x’ in the upper right corner of the Windows
header.  Some VI Panels are insecure, and ask for
further permission to really terminate.

D. Some Recommendations

Here are some recommendations that we have
implemented to make VI panels have a similar
appearance and operation to all other VXI panels.  A VI
Panel should offer push-buttons for Help, About,
Close/Exit, and instrument feature selection.  It should
identify the instrument, its activity indicator, slot
number in the VXI chassis, and instrument
settings/modes and set/measured values.

Selecting the Help button on an instrument panel
should cause a display of helpful information on how to
use the instrument.  With this Help window displayed,
moving the cursor over any feature of the instrument
panel should cause the information about that item to
show in the Help window.  The Help window should be
movable around the display by click-dragging on its top
header bar.  This Help window should be closed as with
any standard window.

The VI Panel should be used to control/monitor the
instrument’s functions, and to observe measured
results.

The instrument panel itself should be movable around
the display at the discretion of the operator by click-
dragging the cursor on the panel’s top banner and
positioning the panel as desired.

The instrument display panel should implement many
standard operating features.  Figure 1 shows the VI
panel for the AS-230/231 RF Measurement Analyzer.



Figure 1 Virtual Instrument Panel for the AS-
230/231 RF Measurement Analyzer

The instrument is identified in the upper left of its panel.
This shows the instrument’s functional name, the
manufacturer, the instrument model number, and the
VXI chassis slot where it is located.

The program name for the panel is identified in the
banner at the top of its panel.  This typically shows the
instrument’s manufacturer/model, and its functional
name.

As with all VXI instruments, the VXI Plug&Play Logo is
displayed in the upper right of the panel.

A circular, green indicator is shown on the upper right
with the label “Active” next to it.  This is illuminated
when the panel is able to determine that the instrument
is active in the system, and is available for use.

At the lower right of the panel is the “Close” button.
When pressed, it will cause the instrument panel to be
terminated, causing its panel to disappear from the
Test Controller’s display.

At the lower right of the panel is the “About” button.
When pressed, it will cause the instrument panel to
display a window of information about the instrument
on the Test Controller’s display.  That information
window must be closed to proceed.

At the lower right of the panel is the “Self-test” button.
When pressed, it will cause the instrument to execute a
self test of its operation, and report the results, in plain
English.

At the upper right of the panel is a general purpose,
display window “Close” button, displayed as a small

square button with an “X” in the middle.  When pressed,
it will cause the instrument panel to be terminated,
causing its panel to disappear from the Test
Controller’s display.

At the upper right of the panel is the “minimize” button.
When pressed, it will cause the instrument panel to
shrink to a minimum size on the Test Controller’s
display.  To expand to the original size, simply double-
click on the minimized form of the panel.

For consistency, the instrument panel boxes with
information are colored.  Boxes containing information
the operator may enter or change are colored white.
These boxes are generally placed at the bottom of the
panel.  Boxes containing measured information are
yellow. These boxes are generally placed at the top of
the panel.

Up/Down arrows on buttons indicate that a pull-down
menu of options will be displayed if the operator clicks
on it.  These options can be selected using the click-
select technique of the Trackball/Mouse button.

V. SUMMARY

The Test Industry has come a long way in providing
integrators with instrument hardware that plug together
electrically and physically.  Their companion efforts in
software has not been as simple, nor well defined.
These software efforts have produced significantly
easier integration of instruments into test systems.
However, we are still far from declaring successful
achievement of plug and play ease to integration.  It is
still very much a Plug&Pray activity.


