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INTRODUCTION

VX1 isamultivendor industry standard for card-modu-
lar instrumentation based on the IEEE-1155 specification.
Today thereareover 800V X1 productsranging from modular
instruments, chassis, wiring products, to test applications
software. Asthenumber of V X1 productsand vendorsgrows,
so does the task of the end user who must select the compo-
nentsfor his system. Successfully integrating a multivendor
VX1 system requires more than hardware products that are
electrically and mechanically compatible. Thesoftwareprod-
uctsthat control the hardware must al sowork together to have
a successful system.

Because system-level issues such as software is not
covered by the basdline VXI specifications and the IEEE-
1155 Standard, thetask of integrating modulesfrom different
vendors in a system and writing the controlling software is
often a difficult and arduous task. The VXlIplug&play Sys-
tems Alliance is a group of member companies that are
working together to define and implement standardized prac-
tices that smplifies the integration of multivendor VXI sys-
tems. The VXIplug&play Alliance has created a standard
system framework concept that allows test programs in any
language and operating system to be able to control VXI
chassisand instrument modul esthrough Standard | nstrument
Drivers.

TheVXIplug& play Framework identifiesthe operating
system(OS) and appli cationsdevel opment environment (ADE)
used to generate the test software. The VXlIplug& play Alli-
ancejust adopted an updated specificationfor aset of standard
VISA Transition Library drivers that the Slot O Controllers
and Embedded Computer vendors should adhere to assure
VXIplug& play compatibility. TheVISA (Virtua Instrument
Software Architecture) drivers are used between the end
user's test application program or general purpose test pro-
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gramspurchased from softwarevendorsandthe physical VXI
modules or GPIB instruments. These VISA Transition Li-
brary (VTL) driversaredescribedintheV XIplug& play V PP-
4.2 Specification Version 3.0 and are referred to asthe VTL
3.0 drivers.

ICSsPLUG&PLAY EFFORTS

| CS Electronics CorporationisaV XIplug& play Mem-
ber and has been aggressively working on a set of VISA
Transition Library (VTL) drivers for its series of Slot 0
Controllersand Embedded Computers. ICSs Slot 0 Control-
lersand Embedded Computers are optimized for applications
such asremote control of V XI systems, stand-alonetest stand
controllers or as servant controllersfor controlling groups of
VXI modules. In most of these applications, the user's
programs are fixed and are stored on the controller's solid-
state-drive or are downloaded to the controller from a host
computer. ICS'sSlot 0 Controllersand Embedded Computers
primarily usethe DOS operating system a though the Embed-
ded Computer can work with MS Windows.

ICS has just announced an initia release of its VISA
Transition Library (VTL) driversfor the Version 3.0 of the
VPP-4.2 Specification. ICSsinitial VTL 3.0 Driver release
contains updated versions of all Version 2.0 functions plus
enhancements for serial control of the VXI system. The
Version 2.0 functions have all been upgraded to reflect the
changes and additions specified by Version 3.0. In addition,
the VTL 3.0 library includes the viStatusDesc function to
provide error descriptions for debugging software. Addi-
tional Version 3.0 functionswill beaddedinfuturerel eases of
thelibrary. ProgramswrittenwiththeVersion3.0library will
be compatible with any future library release or with later
versions of the VPP 4.2 Specification.
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SUPPORTED INTERFACE MODES

ICSssinitial VTL 3.0 Driver release supportsthefollow-
ing interface modes:

VXI Standard VTL, local V XIbus with
internal program

GPIB Standard VTL, local GPIB buswith
internal program

GPIB-VXI Standard VTL, ICS protocol with
external program

SER1-VXI | CSenhancement, | CSprotocol with
external program

SER2-VXI | CSenhancement, | CSprotocol with

external program

In the standard V X1 interface mode, the user's program
is stored internally on the Controller's solid-state-drive and
the Controller functions just as any other Embedded Com-
puter would. The GPIB modeissimilar to the VX1 mode but
the internal program drives external GPIB devices. In the
GPIB-V X1 mode, the Slot 0 Controller performsits Resource
Manager function and then operates under control of an
external computer. Dataandinstructionsare passed between
the two computers on a GPIB bus. The SERn-VXI mode
operationissimilar tothe GPIB-V X1 modewiththeexception
that inter-computer communications performed over a serial
link. nrefersto COM port 1 or 2. The SERn-VXI modesare
| CSadded enhancementsthat simplify remote control of V XI|
systemsand are not part of theVV PP 4.2 Specification. Figures
1, 2 and 3 show the different interface modes.

SUPPORTED FUNCTIONS
The following functions are supported in this rel ease:

Resource Management:
viOpenDefaultRM()  Open Default RM Session

viGetDefaultRM () Get Default RM Session
viFindRsrc() Instrument Find Resource
viFindNext() Instrument Find Next
viOpen() Instrument Open
viClosg() Instrument Close

Characteristic Control Services:

ViSetAttribute() Instrument Set Attribute
ViGetAttribute() Instrument Get Attribute
viStatusDesc() Get Status Description
Basic 1/0 Services:
viRead() Instrument Read Message
ViWrite() Instrument Write Message
viAssertTrigger() Instrument Trigger
viReadSTB() Instrument Read Status Byte
viClear() Instrument Clear

Slot 0 Controller
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Figurel VXI Mode - VXI Chassis Controlled by an
internal Embedded Computer.
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Figure2 GPIB-VXI Maode - VXI Chassis controlled by an
external computer over a GPIB bus.
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Figure3 Serial-VXI Mode - VXI Chassis controlled by an
external computer over a serial link.

SUPPORTED FUNCTIONS cont'd

Memory 1/O Services:

viln16()

viout16()
viMapAddress()
viUnmapAddress()
viPeek16()
viPokel6()

Instrument Input 16 bit
Instrument Output 16 bit
Instrument Map Address
Instrument Unmap Address
Instrument Peek 16 bit
Instrument Poke 16 bit
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SYSTEM SETUP AND OPERATION

TheV XI modules may be setup with either fixed logical
addresses or with dynamic addressing. If fixed addressingis
used, care must be taken not to duplicate addresses in the
system. With dynamic addressing, the Resource Manager
function sets the modul€'s logical address. With ICS Slot 0
Controllers, aparameter inthe configuration file on the solid-
state-drive specifiesthefirst addressto beusedinthat chassis
for assigning dynamic addresses.

At power turn on or when the system isreset, each Slot
Zero Controller runs a Resource Manager which resets and
initializes the modules in its chassis and saves the Resource
Manager table in afile on the sold-state-drive.

PROGRAMMING WITH VISA

The VISA library provides functions to find and open
modules for use. When the Find functioniscalled, a param-
eter is passed to the function specifying the interface such as
VXI, GPIB or SER1-VXI. TheFind function returnsastring
specifying the location and address of the module which is
passed to the Open function. The Open function returns a
"handle" which is used to communicate with and control the
moduleor device. Aninstrument must beopened beforeit can
be controlled. Except for the code to find and open the
modul es, thebody of the programisbewritten with out regard
to the location of the modules.

VTL PROGRAMMING NOTES

A. All VTL functionsreturn strings by copying them to
the pointer location specified.

B. The viRead() function returns 3 SUCCESS codes
(zero & positive values). Error codes are negative
values.

C. All programs should begin with acall to
viOpenDefaultRM() and end with acall to viClose()
using the session value returned.

GPIB-VXI MODE OPERATION

Thel CSElectronicsGPIB-V X1 interfacemoderequires
the program GP_CNTL.EXE to berunning on the V X1-5543
connected to the main controller viathe GPIB bus. Thisisa
transparent program that executes the commands as they are
received. The user can either download programs for the
controller to run or use it in atransparent mode. The GPIB
addressof theV XIbuschassisisspecifiedintheV X15543.INI
file on the solid-state-drive. If secondary addressing is not
used (primary only) it should be set to-1. The GPIB address
may be set using the EDIT_INI.EXE program. Refer to the
V X1-5543 manual for more information on this procedure.

ICSENHANCEMENTSFOR SERIAL CONTROL

| CS Electronics has added enhancements which are not
part of the VISA-2 specification to provide VXIbus control
via serial data links. The operation is the same as for the
GPIB-V X1 modeexcept that thecommunicationisviaaserial
portinstead of viaGPIB. Thefunctionsaffected areviOpen(),
viFindRsrc() and viFindNext(). Two search strings; SER1-
VXI and SER2-VXI have been added. Their format is the
sameasfor GPIB-V XI. Thereturned identifying stringsalso
reflect the same additions. SER1 uses the local COM1 port
and SER2 uses the local COM2 port. The program
SER_CNTL.EXE must be running on the connected VXI-
5543 for proper operation. The communication parameters
suchasbaud rateare specifiedintheV X15543.INI fileinboth
unitsand must be set tothe samevalues. Theserial parameters
may be set using the EDIT_INI.EXE program. Refer to the
V X1-5543 manual for more information on this procedure.

Example:
status = viFindRsrc( sesn, “ SER1-VXI?INSTR”,
&Vi, &retCnt, instrDesc);

Thereturned string instrDesc will contain“ SER1-V X1”
and can be passed to viFindNext() and viOpen(). Refer tothe
VPP-4.2 specification version 3.0 for more information.

FUTURE FUNCTIONS

Future releases of ICSs VTL 3.0 Library will add
support for the FDC and H$488 modes plus the remaining
VTL 3.0 functions. FDC stands for the Fast Data Channel
method of passing data between aV X1 Controller and aV Xl
module. FDC will replace shared memory in future versions
of the VXI specification. HS488 standsfor thefast IEEE-488
handshake.

The following VTL 3.0 functions will be added in the
future releases:

Formatted 1/O Services:

viSetBuf() Set formatted I/O buffer size

viFlush() Flush formatted /O buffer

ViPrintf() Convert, format & send
parameters

ViV Printf() Convert, format & send
parameters

viScanf() Read, convert & format data

viV Scanf() Read, convert & format data

Event Services:

Enable event notification
Disable event notification

viEnableEvent()
viDisableEvent()
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FUTURE FUNCTIONS cont'd

viDiscardEvents() Discard events
viWaitOnEvent() Wait for event
vilnstallHandler() Install event handler
viUninstallHandler() Uninstall event handler
viEventHandler() Event handler prototype

Thefollowing 8 bit VTL 3.0 functions will only be
supported if thereisaneed to do so. So far, we have not
identified any VXI instruments that use 8 bit (D8) data
transfer.

8 Bit Memory 1/O Services:

vilng() Instrument Input 8 bit
viout8() Instrument Output 8 bit
viPeek8() Instrument Peek 8 bit
viPoke8() Instrument Poke 8 hit
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