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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 Qpen

Sm | Med | Lrg

Pressnter

Prestrl + O

Italicized 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 “O0 " is used in a shorthand notation to show
the location of features in the menu. For
example, File O Open” means to select the
Fi | e menu and then sele@en.

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

Welcome to the HP Sandard Instrument Control Library (SICL): User’s
Guide for LynxOS. This manual describes how to configure, and use SICL
on LynxOS.

Thisfirst chapter provides abrief overview of SICL. In addition, this guide
contains the following chapters:

B Chapter 2 - Using HP SICL describes the basics of SICL along with
some detailed example programs. You can find information on
communication sessions, addressing, error handling, and more.

B Chapter 3- Using HP SICL with HP-IB describes communicating over
the HP-IB interface. Example programs are also provided.

B Chapter 4 - Using HP SICL with VXI describes communicating over
the VXlbus. Example programs are aso provided.

This guide also contains the following appendices:

B Appendix A - The HP SICL Utilities describes the SICL utilitiesyou
can use to read and write to devices or interfaces from the command line.

B Appendix B - Customizing Your VXI System explains how you can
customize your VXI system. VXI configuration utilities are documented
aswell.

B Appendix C - Configuring HP SICL explains how to edit the hardware
configuration file and run the SICL configuration utility.

Thisguide also containsa Glossary of terms and their definitions, aswell as
an I ndex.

2 Chapter 1
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HP SICL Overview

HP SICL Overview

SICL isamodular instrument communications library that works with a
variety of computer architectures, I/O interfaces, and operating systems.
Applications written in C or C++ using this library can be ported at the
source code level from one system to another without, or with very few,
changes.

SICL uses standard, commonly used functions to communicate over awide
variety of interfaces. For example, aprogram written to communicate with a
particular instrument on a given interface can also communicate with an
equivalent instrument on a different type of interface. Thisispossible
because the commands are independent of the specific communications
interface. SICL also provides commands to take advantage of the unique
features of each type of interface, thus giving the programmer complete
control over 1/0O communications.

The HP E6237A Pentium Real-Time Controller with SICL on LynxOS
supports the following interfaces:

B VXIbus (including multiple mainframe systems using the E1482B V XI-
MXI extender)
H HP-IB

HP SICL Features

SICL has several features that distinguish it from other 1/O libraries:

W Portability
B Centralized error handling

B Formatted I/O

B Device, interface, and commander communications sessions
B Asynchronous event notification

HP SICL User

SICL isintended for instrument I/O and C/C++ programmers who are
familiar with the LynxOS operating system. This manual does not attempt
to teach the C programming language or instrument 1/O concepts.

Chapter 1 3
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Using HP SICL

This chapter first describes how to use SICL and some of the basic features,
such as error handling and locking. Detailed example programs are also
provided to help you understand how these features work.

This chapter contains the following sections:

Compiling and Linking HP SICL Programs
Including the si cl . h Header File
Opening a Communications Session
Sending I/0 Commands

Using Asynchronous Events

Using Error Handlers

Using Locks

For specific details on SICL function calls, see the HP SICL Reference
Manual.

Chapter2
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Compiling and Linking HP SICL Programs

You can create your SICL applications using ANSI C or C++ by following
the instructions described in the LynxOS documentation. When compiling
and linking a C program that uses SICL, usethe- 1 si cI command line
option to link in the appropriate library. The following example creates the
executable file for the program called i dn:

gcc -mhreads idn.c -o idn -Ilsicl
B The- o option creates an executablefilecalled i dn.
B The-1sicl optionlinksinthe SICL library (I i bsi cl . a).

B The- nt hr eads option alows for multi-threaded execution.
(SICL requiresthe - nt hr eads option.)

Chapter 2 7
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Including the sicl.h Header File

You must include the si cl . h header file at the beginning of every file that
contains SICL calls. This header file contains the SICL function prototypes
and the definitions for all SICL constants and error codes:

#i ncl ude <sicl. h>

8 Chapter2
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Opening a Communications Session

A communications session is a channel of communication with a particular
device, interface, or commander:

B A device session isused to communicate with a specific device
connected to an interface. A deviceis aunit that receives commands
from acontroller. Typically adeviceis an instrument but could be a
computer, a plotter, or aprinter.

B Aninterface session is used to communicate with a specified interface.
Interface sessions alow you to use interface specific functions (for
example, i gpi bsendcnd).

B A commander session is used to communicate with the interface
commander. Typically acommander session is used when a computer
connected to the interface is acting like a device.

There are two parts to opening a communication session with a specific
device, interface, or commander. First, you must create an instance of a
SICL session by declaring avariable of type | NST. Then, once the variable
is declared, you can open the communication channel by using the SICL

i open function:

I NST i d;
id = iopen (addr);

Wherei d is declared with the type | NST and communicates to a device,
interface, or commander. The addr parameter is a string expression which
specifies adevice or interface address, or the string cndr for a commander
session. See the sections that follow for details on creating the different
types of communications sessions.

Your program may have several sessions open at the same time by creating
multiple | NST identifiers with thei open function. Usethe SICL i cl ose
function to close a channel of communication.

Chapter 2 9
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Opening a Communications Session

Device Sessions

A device session allows you direct access to a device without worrying
about the type of interface to which it is connected. On HP-IB, for example,
you do not have to address a device to listen before sending datato it. This
insulation makes applications more robust and portable across interfaces,
and is recommended for most applications.

Device sessions are the recommended way of communicating using SICL.
They provide the highest level of programming, best overall performance,
and best portability.

To create a device session, specify either the interface synbol i ¢ nane or
| ogi cal unit andaparticular device's addressin the addr parameter of
thei open function. Theinterfacesynbol i ¢ nanme and| ogi cal unit

are defined during the system configuration.

Thel ogi cal unit isaninteger corresponding to theinterface. The device
address generally consists of thesynbol i ¢ name or | ogi cal unit and
an integer that corresponds to the device's address. It may also include a
secondary address which is aso an integer.

Secondary addressing is not supported on the VXI interface.

The following are valid device addresses.
7,23 Device at bus address 23 connected to an interface
card at logical unit 7.

7,23,1 Device at bus address 23, secondary address 1,
connected to an interface card at logical unit 7.

hpi b, 23 Device at bus address 23 and symbolic name hpi b.

hpi b2, 23,1 Device at bus address 23, secondary address 1,
connected to a second HP-IB interface with symbolic
name hpi b2.

vxi, 128 Device at logical address 128 and symbolic name vxi .

10 Chapter2
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The following is an example of opening a device session with the HP-1B
device at bus address 23:

I NST drmm
dmm = iopen ("hpib, 23");

More on addressing specific devices can be found in the interface-specific
chapter (for example, "Using HP SICL with HP-1B") later in this manual.

I nterface Sessions

An interface session allows low-level control of the specified interface.
Thereisafull set of interface-specific SICL functions for programming
features that are specific to a particular interface type (HP-IB or VXI). This
givesyou full control of the activities on a given interface, but does make
code less portable.

To create an interface session, specify either theinterface synbol i ¢ name
orl ogi cal unit intheaddr parameter of thei open function. The
interface synbol i ¢ nanme and | ogi cal unit aredefined during the
system configuration.

Thel ogi cal unit isan integer that corresponds to a specific interface.
Thesynbol i ¢ nane isastring which uniquely describes the interface.

The following are valid interface addresses:

7 Interface card at logical unit 7.
hpi b HP-IB interface with the symbolic name hpi b.
hpi b2 Second HP-IB interface with the symbolic name hpi b2.

The following example opens an interface session with the HP-IB interface:

I NST dmm
dmm = iopen ("hpib");

More on addressing specific interfaces can be found in the interface-specific
chapter (for example, "Using HP SICL with HP-IB") later in this manual.

Chapter 2 11
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Commander Sessions

The commander session allows you to talk to the interface controller.
Typically, the controller is the computer used to communicate with devices
on theinterface. However, when the controller is no longer the active
controller, or passes control, commander sessions can be used to talk to the
controller. In thismode, your program is acting like adevice on theinterface
(non-controller).

Commander sessions are not supported on VXI.

To create a commander session, specify either the interface synbol i ¢
name or | ogi cal unit followed by acommaand then the string cndr in
thei open function. Theinterfacesynbol i ¢ name and| ogi cal unit
are defined during the system configuration. The following are valid
commander addresses:

hpi b, cmdr HP-IB commander session.
7, cndr Commander session on interface at logical unit 7.
The following is an example of creating a commander session with the HP-

IB interface;

I NST cndr;
cndr = iopen("hpib,cndr");

12 Chapter2
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Sending I/O Commands

Once you have established a communications session with a device,
interface, or commander, you can start communicating with that session
using either formatted I/O or non-formatted |/O.

B Formatted I/O converts mixed types of data under the control of aformat
string. The datais buffered, thus optimizing interface traffic. The
formatted 1/0 routines are geared towards instruments and are very
compact, but not fast.

B Non-formatted 1/0 sends or receives raw data to or from adevice,
interface, or commander. With non-formatted 1/0, no formatting or
conversion of the datais performed. Thus, if formatted datais required,
it must be done by the user.

See the following sections for a compl ete description and examples of using
formatted 1/0 and non-formatted I/O.

Formatted 1/0

The SICL formatted I/O mechanism is similar to the C st di o mechanism.
SICL formatted I/O, however, is designed specifically for instrument
communication and is optimized for | EEE 488.2 compatible instruments.
The three main functions for formatted 1/O are as follows:

B Thei print f function formats according to the format string and sends
datato the session specified by id:

i printf (id,format[,argl][,arg2][,...]);

B Thei scanf function receives data from the session specified by id and
converts the data according to the format string:

i scanf (id, format [,argl][,arg2][,...]) ;

Chapter 2 13
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B Thei pronpt f function formats data according to the writefmt string and
sends data to the session specified by id and then immediately receives
the data and convertsit according to the readfmt string:

i pronpt f (id, writefmt, readfmt [ ,argl][,arg2][,...]) ;

See the HP S CL Reference Manual for more information on these
functions.

The formatted 1/O functions are buffered. There are two non-buffered and
non-formatted 1/O functionscalledi read andi wri t e. Seethe"Non-
formatted 1/O" section later in this chapter. These are raw 1/0 functions and
do not intermix with the formatted 1/O functions.

If raw 1/O must be mixed, usethei f r ead/i f wri t e functions. They have
the same parametersasi read andi wri t e, but read or write raw data to or
from the formatted /O buffers. Refer to the " Formatted I/O Buffers' section
later in this chapter for more details.

The formatted I/O functions convert data under the control of the format
string. The format string specifies how each argument is converted before it
isinput or output. The typical format string syntax is as follows:

o4 format flagg] [ field width] [ . precision] [, array size]
[ argument modifier] conversion character

Seeiprintf,ipronptf,andiscanf inthe HP SCL Reference Manual
for more information on how data is converted under the control of the
format string.

14 Chapter2
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Format Flags. Zero or more flags may be used to modify the meaning of the
conversion character. The format flags are only used when sending
formatted 1/O (i pri ntf andi pronpt f). The following are supported
format flags:

Format Flag Description

Converts to a IEEE 488.2 NR1 number.
Converts to a IEEE 488.2 NR2 number.
Converts to a IEEE 488.2 NR3 number.
Converts to a IEEE 488.2 hexadecimal number.

Converts to a IEEE 488.2 octal number.

28 2@ @8R8 @

Converts to a IEEE 488.2 binary number.
+ Prefixes number with sign (+ or - ).
- Left justifies result.

Space Prefixes number with blank space if positive or with - if
negative.

# Use alternate form. For o conversion, print a leading zero.
For x or X, a nonzero will have Ox or 0X as a prefix. For e,
E, f, g, or G the result will always have one digit on the
right of the decimal point.

0 Left causes left pad character to be a zero for all numeric
conversion types.

The following example converts nunb into a IEEE 488.2 floating point
number (NR2) and sendsit to the session specified by i d:

int numb = 61;
iprintf (id, "%@Rd", nunb);

Sends: 61. 000000
Field Width. Field width is an optional integer that specifies the minimum

number of charactersinthefield. If the formatted data has fewer characters
than specified in the field width, it will be padded. The padded character is

Chapter 2 15
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dependent on various flags. You can use an asterisk (*) in place of the
integer to indicate that the integer is taken from the next argument.

The following example pads nunb to six characters and sendsiit to the
session specified by i d:

int nunb = 61;
iprintf (id, "9%d", nunb);

Pads to six characters: 61

.Precision. Precision is an optional integer that is preceded by a period.
When used with conversion characters e, E, and f , the number of digitsto
theright of the decimal point is specified. For thed,i, o, u, x, and X
conversion characters, the minimum number of digitsto appear is specified.
For the s, and S conversion characters, the precision specifies the maximum
number of charactersto be read from the argument. Thisfield isonly used
when sending formatted 1/O (i pri ntf andi pr onpt f ). You can use an
asterisk (*) in place of the integer to indicate that the integer is taken from
the next argument.

The following example converts nunb so that there are only two digitsto the
right of the decimal point and sends it to the session specified by i d:

fl oat nunb = 26.9345;
iprintf (id, "%2f", nunb);

Sends: 26. 93

,/Array Size. The comma operator is aformat modifier which allows you to
read or write a comma-separated list of numbers (only valid with % and %
conversion characters). Itisacommafollowed by an integer. The integer
indicates the number of elementsin the array argument. The comma
operator hasthe format of , dd where dd is the number of elementsto read
or write.

The following example specifies a comma separated list to be sent to the
session specified by i d:

int list[5]={101, 102, 103, 104, 105};
iprintf (id, "9%5d", list);

Sends. 101, 102, 103, 104, 105
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Argument M odifier. The meaning of the optional argument modifier h, I ,
w, z, and Z is dependent on the conversion character:

Argument
Modifier

h

Conversion
Character

Description

Corresponding argument is a short integer.

Corresponding argument is a float for
i printf ora pointerto a float fori scanf .

Corresponding argument is a long integer.

Corresponding argument is a pointer to a
block of long integers.

Corresponding argument is a double for
i printf ora pointer to a double for
i scanf.

Corresponding argument is a pointer to a
block of short integers.

Corresponding argument is pointer to a
block of floats.

Corresponding argument is a pointer to a
block of doubles.

Chapter 2
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Conversion Characters. The conversion characters for sending and
receiving formatted |/O are different. The following tables summarize the
conversion characters for each:

Output Description
Conversion
Characters
d, i Corresponding argument is an integer.
f Corresponding argument is a double.
b, B Corresponding argument is a pointer to an arbitrary block
of data.
c,C Corresponding argument is a character.
t Controls whether the END indicator is sent with each LF

character in the format string.

s, S Corresponding argument is a pointer to a null terminated
string.
% Sends an ASCII percent (%) character.

o, u, x, X Corresponding argument is an unsigned integer.
e, Eg G Corresponding argument is a double.
n Corresponding argument is a pointer to an integer.

F Corresponding argument is a pointer to a FILE descriptor
opened for reading.

The following example sends an arbitrary block of data to the session
specified by thei d parameter. The asterisk (*) isused to indicate that the
number is taken from the next argument:

long int size = 1024;
char data [1024];

i bri ntf (id, "%b", size, data);
Sends 1024 characters of block data
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Input Description
Conversion
Characters
d,i,n Corresponding argument must be a pointer to an integer.
e f,g Corresponding argument must be a pointer to a float.
c Corresponding argument is a pointer to a character
seguence.
s, St Corresponding argument is a pointer to a string.
o, u, X Corresponding argument must be a pointer to an
unsigned integer.
[ Corresponding argument must be a character pointer.
F Corresponding argument is a pointer to a FILE descriptor
opened for writing.

The following example reads characters up to the first white space character
from the session specified by thei d parameter and puts the characters into
data:

char data[ 180];

iscanf (id, "%", data);

The following ANSI C example (located in/ usr / si cl / exanpl es)
illustrates using the formatted 1/0 functions. This example opens an HP-1B
communications session with a Multimeter and sends a comma operator to
send a comma separated list to the Multimeter. Thel f conversion
characters are then used to receive a double back from the Multimeter.
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/* formatio.c
Thi s exanpl e program nmakes a nul tineter measurenment
with a comma separated |ist passed with formatted
I/O and prints the results */

#i ncl ude <sicl.h>

#i ncl ude <stdio. h>

mai n()

{
| NST dvm
doubl e res;

double list[2] = {1,0.001};
char buf[80];

/* Print nessage and terninate on error */
ionerror (I _ERROR EXIT);

/* Open the multinmeter session */
dvm = iopen ("hpib, 16");
itinmeout (dvm 10000);

/* Initialize dvm */
iprintf (dvm "*RST\n");

/* Set up multineter and send conmma separated list */
iprintf (dvm "CALC. DBM REF 50\ n");
iprintf (dvm "MEAS: VOLT: AC? % 2l f\n", list);

/* Read the results */
i scanf (dvm"%f\n", &res);

/* Print the results */
printf ("Result is %\n",res);

/* Close the nmultineter session */
iclose (dvm;
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Theformat string for i pri nt f putsaspecia meaning on the newline
character (\ n). The newline character in the format string flushes the output
buffer. All charactersin the output buffer will be written with an END
indicator included with the last byte (the newline character). This means
that you can control at what point you want the data written. If no newline
character isincluded in the format string for ani pri nt f call, then the
converted characters are stored in the output buffer. 1t will require another
call toi printf oracaltoifl ush to havethose characterswritten.

i f1 ush only sendsthe data queued in the buffer, and not the END indicator
asini printf. Notethat newline characters output from an output
parameter do not cause a flush; only newlinesin the format string do.

This can be very useful in queuing up datato send to adevice. It can aso
raise |/O performance by doing afew large writes instead of several smaller
writes. This behavior can be changed by thei set buf andi set ubuf
functions. See the next section, "Formatted /O Buffers."

The format string for i scanf ignores most white-space characters.
Newlines (\ n) and carriage returns (\ r ), however, are treated just like
normal characters in the format string, which must match the next non-
white-space character read.

The SICL software maintains both a read and write buffer for formatted 1/0
operations. Occasionally, you may want to control the actions of these
buffers.

The write buffer is maintained by thei pri nt f and the write portion of the
i pronpt f functions. It queues charactersto send so that they are sent in
large blocks, thus increasing performance. The write buffer automatically
flushes when it sends a newline character from the format string (see the %
conversion character to change thisfeature). It also flushesimmediately
after the write portion of thei pr onpt f function. It may occasionaly be
flushed at other non-deterministic times, such as when the buffer fills.
When the write buffer flushes, it sends its contents.

The read buffer is maintained by thei scanf and the read portion of the

i pronpt f functions. It queues the data received until it is needed by the
format string. The read buffer is automatically flushed before the write
portion of ani pronpt f . Flushing the read buffer destroys the datain the
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buffer and guarantees that the next call toi scanf ori pronpt f reads data
directly rather than data that was previously queued.

Note

Flushing the read buffer also includes reading al pending response data
from adevice. If the deviceis still sending data, the flush process will
continue to read data from the device until it receives an END indicator from

the device.

Overview of

Seethei set buf function for other options for buffering data.

Formatted I/O

Routines

i fread

ifwite

iprintf

i scanf

i pronpt f

i flush

i set buf

i set ubuf

The following set of functions are related to formatted 1/O:

Obtains raw data directly from the read formatted 1/O buffer.
This is the same buffer thati scanf uses.

Writes raw data directly to the write formatted 1/O buffer.
This is the same buffer thati pri nt f uses.

Converts data via a format string and writes the arguments
appropriately.

Reads data, converts this data via a format string, and
assigns the values to your arguments.

Sends, then receives, data from a device/instrument. It also
converts data via format strings that are identical toi pri nt f
and i scanf. The advantage of this function is that the

i printf andi scanf parts are done together.

Flushes the formatted 1/0O read and write buffers. A flush of
the read buffer means that any data in the buffer is lost. A

flush of the write buffer means that any data in the buffer is
written to the session’s target address.

Sets the size of the formatted I/O read and the write buffers.
A size of zero (0) means no buffering. Note that if no
buffering is used, performance can be severely affected.

Sets the read or the write buffer to your allocated buffer. The
same buffer cannot be used for both reading and writing.
Also you should be careful in using buffers that are
automatically allocated.

22
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Non-Formatted |/O

There are two non-buffered, non-formatted /O functions called i r ead and
iwrite. Theseareraw |/O functions and do not intermix with the
formatted 1/0O functions. If raw 1/O must be mixed, usethei f r ead and

i fwritefunctions. They have the same parametersasi read andi wri te,
but read or write raw datato or from the formatted /O buffers.

The non-formatted |1/O functions are described as follows;

B Thei r ead function reads raw datafrom the device or interface specified
by the id parameter and stores the results in the location where buf is
pointing:

i read(id, buf, bufsize, reason, actualcnt) ;

B Thei writ e function sends the data pointed to by buf to the interface or
device specified by the id parameter:

i write(id, buf, datalen, end, actualcnt) ;

See the HP S CL Reference Manual for more information on these
functions.

The following example (located in/ usr/ si cl / exanpl es) illustrates
using non-formatted 1/0 to communicate with a Multimeter over the HP-1B
interface The SICL non-formatted 1/0 functionsi write andi r ead are
used for the communication. A similar exampleisused to illustrate
formatted 1/0 later in this chapter.
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/* nonformatio.c
Thi s exanpl e program neasures AC voltage on a mnultineter
and prints out the results */

#i ncl ude <sicl.h>

#i ncl ude <stdio. h>

mai n()
{
I NST dvm
char strres[20];

/* Print message and term nate on error */
ionerror (I _ERROR EXIT);

/* COpen the nultinmeter session */
dvm = iopen ("hpib, 16");
itinmeout (dvm 10000);

/[* Initialize dvm*/
iwite (dvm "*RST\n", 5, 1, NULL);

/* Set up multineter and take neasurenent */
iwite (dvm "CALC. DBM REF 50\ n", 16, 1, NULL);
iwite (dvm "MEAS: VOLT: AC? 1, 0.001\n", 23, 1, NULL);

/* Read neasurenents */
iread (dvm strres, 20, NULL, NULL);

/* Print the results */
printf("Result is %\n", strres);

/* Close the nmultineter session */
iclose(dvm;
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Using Asynchronous Events

Asynchronous events are events that happen outside the control of your
application. These eventsinclude Service Requests (SRQ) and interrupts.
An SRQ isanotification that a device requires service. Any device can
generate an SRQ. Both devices and interfaces can generate interrupts.

By default, creating a session enables asynchronous events. However, the
library will not report any events to the application until the appropriate
handlers areinstalled in your program.

SRQ Handlers

Thei onsr g function installs an SRQ handler. The currently installed SRQ
handler is called any time its corresponding device or interface generates an
SRQ. If aninterface is unable to determine which device on the interface
generated the SRQ, all SRQ handlers assigned to that interface will be
caled.

Therefore, an SRQ handler cannot assume that its corresponding device
generated an SRQ. The SRQ handler should use thei r eadst b function to
determine whether its device generated an SRQ. If two or more sessions
refer to the same device, and have handlersinstalled, the handlers for each of
the sessions are called.

Interrupt Handlers

Two distinct steps are required for an interrupt handler to be called. First, the
interrupt handler must be installed. Second, the interrupt event or events
need to be enabled. Thei oni nt r function installs an interrupt handler.
Thei set i nt r function enables notification of the interrupt event or events.

An interrupt handler can be installed with no events enabled. Conversely,
interrupt events can be enabled with no interrupt handler installed. Only
when both an interrupt handler isinstalled and interrupt events are enabled
will the interrupt handler be called.
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Temporarily Disabling/Enabling Asynchronous Events

To temporarily prevent all SRQ and interrupt handlers from executing, use
theii ntroff function. Thisdisablesall asynchronous handlersfor all
sessions in the process.

To re-enable asynchronous SRQ and interrupt handlers previously disabled
byiintroff,usetheiintron function. Thisenablesall asynchronous
handlers for all sessionsin the process, that had been previously enabled.

These functions do not affect thei set i nt r valuesor thehandlers (i onsr g
orionintr)inany way. Seeionintr andi onsrqinthe HP SCL
Reference Manual.

Default is on.

It is possibleto overflow SICL'sinterrupt queue if too many interrupts are
generated while notification is disabled.

Cdlstoiintroff/iintron may benested, meaning that there must be an
egual number of on’'s and off’s. This meansthat calling thei i ntron
function may not actually re-enable notification of interrupts.

Occasionally, you may want to suspend a process and wait until an event
occursthat causes ahandler to execute. Thei wai t hdl r function causesthe
process to suspend until either an enabled SRQ or interrupt condition occurs
and the related handler executes. Once the handler completes its operation,
this function returns and processing continues. For this function to work
properly, your application must turn interrupts off before enabling
asynchronous events (that is, usei i ntrof f). Thei wai t hdl r function
behaves asif interrupts are enabled. Interrupts are still disabled after the

i wai t hdl r function has completed. Only callstoi i nt ron will re-enable
interrupts.
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Interrupts must be disabled if you areusingi wai t hdl r. Useiintroff to
disable notification of interrupts.

The reason for disabling notification of interrupts is that the interrupt may
occur between thei setintr andi wai t hdl r and, if you only expect one
interrupt, it might come before thei wai t hdl r. Theinterrupt will then be
finished beforei wai t hdl r iscalled. Inthiscase, i wai t hdl r may have
nothing to wait for, and will wait until its timeout period is reached, if any.
Thismay or may not be the effect you desire.

For example:

iintroff ();
ionintr (vxi, trigger_handler);

isetintr (vxi, I_INTRTRIG |_TRIGTTLO | |I_TRIG TTL7);
ivxitrigon (vxi, |I_TRIG TTLO);
whil e (!done)

iwaithdlr (0);

iintron ();

Protecting I/O Calls Against Interrupts

InSICL, I/O cdlslikei read andi pri nt f areinterrupted when the
processreceivesasignal. If your processisnot expecting to receive signals,
such /O side effects will probably be masked by system behavior such as
the reaction to unexpected signals: death of your process. If you are
expecting signals, you may not want them to abort SICL 1/O operations.

This can be solved by blocking or ignoring any expected signalswhile doing
I/0 activity. After 1/0 iscomplete, the original signal action can be restored.
The choice to block or ignore depends on the need of your application.
Ignored signals are not queued; blocked signals have a one-deep queue and
are acted on as soon as the block is removed.
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The following programming segment shows signal blocking. SI GALARM
and SI G NT are blocked during an iscanf call.

/* temporarily block 2 signals */
ol d_nmask = sigbl ock(sigmask (SI G NT) | signmask (SIGALRM);

/* call protected I/O function */
iscanf (id, "%", &nmydata);

/* restore original signal mask */
si gset mask (ol d_mask)

Interrupt Handler Example

Thefollowing isan ANSI C example (located in/ usr/ si cl / exanpl es)
that installs an interrupt handler and enables the interrupts on the VXI TTL
trigger lines. When the TTL trigger line is asserted, the installed interrupt

handler is caled.

/* interrupts.c
* This is an exanple of the interrupt handling in SICL. This
* programinstalls an interrupt handler and enabl es the
* interrupts on trigger and waits for the interrupt. */

#i ncl ude <sicl.h>

#i ncl ude <stdio. h>

int intr = 0;

void trigger_handler (INST id, long reason, |long secval) {
/* indicate that the interrupt happened */
intr = 1; }

/* end of trigger_handler */

mai n ()
{
I NST i d;
/* start child process to fire trigger line */
if (fork()==0)
child();

ionerror (I_ERROR EXIT);

id=iopen ("vxi");
iintroff();
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/* set the interrupt handler */
ionintr (id, trigger_handler);

/* what interrupts to handle (interrupt onttl 0 or 7 firing)
*/
isetintr (id, I_INTRTRIG | _TRIGTTLO | | _TRIGTTL?);

/[* Wait for interrupt to happen (30 second tineout) */
i wai t hdl r (30000);

if (intr == 1)
printf ("Interrupt handler called.\n");
el se
printf ("ERROR Interrupt handler not called.\n");

iclose (id);

}

child ()

{
I NST i d;
/* Let the parent get into iwaithdlr */
sleep (2);

ionerror (I_ERROR EXIT);
id=iopen ("vxi");

/* pulse TTLO */

ivxitrigon (id, |I_TRI G TTLO);
ivxitrigoff (id, |I_TRIG TTLO);

iclose (id);
exit (0);
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Using Error Handlers

When a SICL function call resultsin an error, it typically returns a specia
value such asaNULL pointer, or anon-zero error code. SICL provides a
convenient mechanism for handling errors. SICL allowsyou to install an
error handler for all SICL functions within an application.

It isimportant to note that error handlers are per-process, not per-session.
That is, one handler will work for al sessionsin a process. This allows your
application to ignore the return value and simply permitsthe error procedure
to detect errors and recover. The error handler is called before the function
that generated the error compl etes.

The functioni oner r or isusedtoinstall an error handler. It isdefined as
follows:

int ionerror (proc);
void (*proc) ();

Wher e:

void proc (id, error);
I NST id;
i nt error;

The routine proc is the error handler and is called whenever a SICL error
occurs. Two special reserved values of proc may be passed to the
i onerror function:

|_ERROR_EXIT This value installs a special error handler which
will print a diagnostic message and then
terminate the process.

I_ERROR_NO_EXIT  This value installs a special error handler which
will print a diagnostic message and then allow the
process to continue execution.

This mechanism has substantial advantages over other 1/O libraries, because
error handling code is located away from the center of your application.
This makes the application easier to read and understand.
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Error Handler Example

Typically, in an application, error handling code is intermixed with the 1/0
code. However, with SICL error handling routines, no special error
handling code is inserted between the /O calls. Instead, asingle line at the
top (calingi oner r or ) installs an error handler that gets called any time a
SICL call resultsin an error.

In thisexample (located in/ usr/ si cl / exanpl es) astandard, system-
defined error handler isinstalled that prints a diagnostic message and exits.

[* errhand. c
Thi s exanpl e denmonstrates how a SICL error handl er
can be installed */

#i ncl ude <sicl.h>

#i ncl ude <stdio. h>

mai n ()

{
I NST dvm
doubl e res;

ionerror (I_ERROR EXIT);

dvm = i open ("hpib, 16");

itinmeout (dvm 10000);

iprintf (dvm "9%\n", "MEAS: VOLT: DC?");

iscanf (dvm "% f", &res);
printf ("Result is %\n", res);
iclose (dvm;

exit (0);
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The following isan ANSI C example (located in/ usr/ si cl / exanpl es)

of writing and implementing your own error handler:

/* errhand2.c
Thi s program shows how you can install your own
error handler */

#i ncl ude <sicl.h>
#i ncl ude <stdio. h>

void err_handler (INST id, int error) {

fprintf (stderr, "Error: 9%\n", igeterrstr (error))
exit (1);
}
main ()
{
I NST dvm
doubl e res;
ionerror (err_handler);
dvm = i open ("hpib, 16");
itimeout (dvm 10000);
iprintf (dvm "%\n", "MEAS: VOLT: DC?");
iscanf (dvm "% f", &res);
printf ("Result is %\n", res);
iclose (dvm;
exit (0);
}

)

Now, if any of the SICL functions result in an error, your error routine will

be called.

If an error occursini open, theid that is passed to the error handler may not

be valid.
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Using L ocks

Because SICL alows multiple sessions on the same device or interface, the
action of opening does not mean you have exclusive use. In some cases this
is not an issue, but should be a consideration if you are concerned with
program portability.

The SICL i | ock function is used to lock an interface or device. The SICL
i unl ock function isused to unlock an interface or device.

Locks are performed on a per-session (device, interface, or commander)
basis. If a session within a given process locks a device or interface, then
that device or interface can only be accessed from that session.

Locks can be nested. The device or interface only becomes unlocked when
the same number of unlocks are done as the number of locks. Doing an
unlock without alock returnsthe error | _ ERR_NOLOCK.

What does it mean to lock? Locking an interface (from an interface session)
restricts other device and interface sessions from accessing this interface.
Locking a device restricts other device sessions from accessing this device;
however, other interface sessions may continue to access the interface for
this device. Locking acommander (from acommander session) restricts
other commander sessions from accessing this commander.

Itis possiblefor aninterface session to access an interface which isserving a
device locked from a device session. Thisinterface access usually alows
the interface session to address or reset any device on theinterface. In such
acase, data may be lost from the device session that was underway.

Not all SICL routines are affected by locks. Some routinesthat simply set or
return session parameters never touch the interface hardware and therefore
work without locks. Each function defined in the HP S CL Reference
Manual has a section, "Affected by functions,” that lists the keyword LOCK
if the function is affected by locks. Functions without this keyword are not
affected.

Chapter 2 33

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Using HP SICL
Using Locks

Lock Actions

If asession triesto perform any SICL function that obeyslocks on an
interface or device that is currently locked by another session, the default
action isto suspend the call until the lock is released or, if atimeout is set,
until it times out.

This action can be changed with thei set | ockwai t function (seethe

HP S CL Reference Manual for afull description). If thei set| ockwai t
function is called with the flag parameter set to 0 (zero), the default action is
changed. Rather than causing SICL functions to suspend, an error will be
returned immediately.

To return to the default action, or to suspend and wait for an unlock, call the
i setl ockwai t function with the flag set to any non-zero value.

Locking in a Multi-User Environment

In amulti-user/multi-process environment where devices are being shared, it
isagood ideato use locking to help ensure exclusive use of a particular
device or set of devices. (However, as explained in the previous section,
"Using Locking," remember that an interface session can access a device
locked from a device session.) In genera, it is not friendly behavior to lock
adevice at the beginning of an application and unlock it at theend. Thiscan
result in deadlock or long waits by others who want to use the resource.

The recommended way to use locking is per transaction. Per transaction
means that you lock before you set up the device, then unlock after all the
desired data has been acquired. When sharing a device, you cannot assume
the state of the device, so the beginning of each transaction should have any
setup needed to configure the device or devices to be used.
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L ocking Example

The following example (located in/ usr/ si cl / exanpl es) shows how
device locking can be used to grant exclusive access to a device by an
application. This example uses an HP 34401 Multimeter.

/* 1 ocking.c
Thi s exanpl e shows how devi ce | ocking can be
used to grant exclusive access to a device */

#i ncl ude <sicl.h>
#i ncl ude <stdio. h>

mai n()
{
I NST dvm
char strres[20];

/* Print message and term nate on error */
ionerror (I_ERROR EXIT);

/* QOpen the nultinmeter session */
dvm = iopen ("hpib, 16");
itinmeout (dvm 10000);

/* Lock the nultimeter device to prevent access from
other applications */
ilock(dvm);

/* Take a neasurenent */
iwite (dvm "MEAS: VOLT: DC?\ n", 14, 1, NULL);

/* Read the results */
iread (dvm strres, 20, NULL, NULL);

/* Rel ease the nmultimeter device for use by others */
iunl ock(dvm;

/* Print the results */
printf("Result is %\n", strres);

/* Close the nmultineter session */
i cl ose(dvm;
}
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Using HP SICL with HP-I1B

The HP-IB interface (Hewlett-Packard Interface Bus) is Hewlett-Packard's
implementation of the IEEE 488.1 Bus. Other |EEE 488 versions include
GPIB (Genera Purpose Interface Bus) and |IEEE Bus. GPIB and HP-IB are
both used in the discussions and examples in this chapter. The HP-IB
related SICL functions have the string GPI B embedded in the function name.

This chapter explains how to use SICL to communicate over HP-I1B. This
chapter describes in detail how to open a communications session and
communicate with HP-1B devices, interfaces, or controllers.

This chapter contains the following sections:

B Creating a Communications Session with HP-1B
B Communicating with HP-1B Devices

B Communicating with HP-1B Interfaces

B Communicating with HP-1IB Commanders

B Summary of HP-1B Specific Functions
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Creating a Communications Session with
HP-1B

Once you have determined that your HP-IB system is set up and operating
correctly, you may want to start programming with the SICL functions.
First you must determine what type of communication session you need.
The three types of communications sessions are device, interface, and
commande.
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Communicating with HP-I B Devices

The device session allows you direct access to a device without worrying
about the type of interface to which it is connected. The specifics of the
interface are hidden from the user.

Addressing HP-IB Devices

To create a device session, specify either the interface synbol i ¢ nane or
| ogi cal unit and aparticular device's addressin the addr parameter of
thei open function. Theinterfacesynbol i ¢ name and| ogi cal unit

are defined during the system configuration.

The following are example HP-1B addresses for device sessions:

hpi b, 7 A device address corresponding to the device at primary
address 7 and symbolic name hpi b.

hpi b, 3, 2 A device address corresponding to the device at primary
address 3, secondary address 2, and symbolic name
hpi b.

hpi b, 9,0 A device address corresponding to the device at primary
address 9, secondary address 0, and symbolic name
hpi b.

The above examples use the default synbol i ¢ name specified during the
system configuration. If you want to change the name listed above, you
must also change the synbol i ¢ nane or | ogi cal unit specified during
the configuration. The name used in your SICL program must match the

| ogi cal unit orsynbolic name specifiedinthe system configuration.
Other possible interface names are GPI B, gpi b, HPI B, etc.

SICL supports both primary and secondary addressing on HP-I1B interfaces.

Remember that the primary address must be between 0 and 30 and that the
secondary address must be between 0 and 30. The primary and secondary
addresses correspond to the HP-IB primary and secondary addresses.
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If you are using an HP-IB Command M odule to communicate with VXI
devices, the secondary address must be specified to select a specific
instrument in the mainframe. Secondary addresses of 0, 1, 2,...31
correspond to VX1 instruments at logical addresses of 0, 8, 16,...248,
respectively.

The following is an example of opening a device session with an HP-IB
device at bus address 16:

I NST drmm
dmm = iopen ("hpib, 16");

HP SICL Function Support with HP-IB Device Sessions

The following describes how some SICL functions are implemented for
HP-1B device sessions.

iwite Causes all devices to untalk and unlisten. It then sends
this controller’s talk address followed by unlisten and then
the listen address of the corresponding device session.
Then it sends the data over the bus.

i read Causes all devices to untalk and unlisten. It sends an
unlisten, then sends this controller’s listen address
followed by the talk address of the corresponding device
session. Then it reads the data from the bus.

i readstb Performs a GPIB serial poll (SPOLL).

itrigger Performs an addressed GPIB group execute trigger
(GET).
i clear Performs a GPIB selected device clear (SDC) on the

device corresponding to this session.

There are no device-specific interrupts for the HP-IB interface.
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HP-IB device sessions support Service Requests (SRQ). On the HP-1B
interface, when one device issues an SRQ, thelibrary will inform all HP-1B
device sessions that have SRQ handlersinstalled. (Seei onsr g in the

HP SCL Reference Manual.) Thisisan artifact of how HP-1B handles the
SRQ line. Theinterface cannot distinguish which device requested service.
Therefore, the library actsasif all devicesrequire service. Your SRQ
handler can retrieve the device's status byte by using thei r eadst b
function. Itisgood practice to ensure that a device isn't requesting service
before leaving the SRQ handler. The easiest technique for thisis to service
al devices from one handler.

The datatransfer functionswork only when the HP-I1B interface isthe Active
Controller. Passing control to another HP-1B device causes the interface to
lose active control.

HP-IB Device Session Example

The following example (located in/ usr/ si cl / exanpl es) illustrates
communicating with an HP-1B device session. This example opens two
HP-1B communications sessions with VX1 devices (through aV Xl
Command Module). Then ascan list is sent to aswitch, and measurements
are taken by the multimeter every time aswitch is closed.

[ * hpi bdev. c
Thi s exanpl e program sends a scan list to a switch and while
| oopi ng cl oses channel s and takes neasurenents. */

#i ncl ude <sicl.h>

#i ncl ude <stdi o. h>

mai n()

{
I NST dvm
I NST sw,
doubl e res;

int i

/* Print nmessage and terninate on error */
ionerror (I _ERROR EXIT);
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/* Open the nmultinmeter and switch sessions */
dvm = iopen ("hpib,9,3");

sw = iopen ("hpib,?9,14");

itimeout (dvm 10000);

itimeout (sw, 10000);

/*Set up trigger*/
iprintf (sw, "TRI G SCUR BUS\n");

/*Set up scan list*/
iprintf (sw, "SCAN (@00:103)\n");
iprintf (sw,"INIT\n");

for (i=1;i<=4;i++)
{
/* Take a neasurenent */
iprintf (dvm"MEAS: VOLT: DC?\ n");

/* Read the results */
iscanf (dvm "% f", & es);

/* Print the results */
printf ("Result is %\n",res);

/*Trigger to close channel */
iprintf (sw, "TRRGn");
}
/* Close the multineter and switch sessions */
iclose (dvm;
i close (sw);
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Communicating with HP-IB Interfaces

Interface sessions allow you direct low-level control of the interface. You
must do all the bus maintenance for the interface. Thisalso impliesthat you
have considerable knowledge of the interface. Additionally, when using
interface sessions, you need to use interface specific functions. The use of
these functions means that the program can not be used on other interfaces
and, therefore, becomes | ess portable.

Addressing HP-I1B Interfaces

To create an interface session on your HP-IB system, specify either the
interface synbol i ¢ nane or | ogi cal unit intheaddr parameter of the
i open function. Theinterfacesynbol i ¢ nane and| ogi cal unit are
defined during the system configuration.

The following are example HP-1B interface addresses.

hpi b An interface symbolic name.
hpi b2 An interface symbolic name.
7 An interface logical unit.

The above examples use the default synbol i ¢ name specified during the
system configuration. If you want to change the name listed above, you
must also change the synbol i ¢ nane or | ogi cal unit specified during
the configuration. The name used in your SICL program must match the

| ogi cal unit orsynbolic name specified in the system configuration.
Other possible interface names are GPI B, gpi b, HPI B, | EEE488, etc.

The following example opens a interface session with the HP-IB interface:

I NST hpi b;
hpib = iopen ("hpib");
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HP SICL Function Support with HP-1B Interface
Sessions

The following describes how some SICL functions are implemented for
HP-1B interface sessions.

iwite Sends the specified bytes directly to the interface
without performing any bus addressing. Theiwite
function always clears the ATN line before sending any
bytes, thus ensuring that the GPIB interface sends the
bytes as data, not command bytes.

i read Reads the data directly from the interface without
performing any bus addressing.

itrigger Performs a GPIB group execute trigger (GET) without
additional addressing. This function should be used
with the i gpi bsendcnd to send an UNL followed by
the device addresses. This will allow the i tri gger
function to be used to trigger multiple GPIB devices
simultaneously.

Passing the | _TRI G_STDvalue to the i xt ri g routine
also causes a broadcast GPIB group execute trigger
(GET). There are no other valid values for the i xtri g
function.

i cl ear Performs a GPIB interface clear (pulses IFC and REN),
which resets the interface.

There are specific interface session interrupts that can be used. See
i setintr inthe HP SCL Reference Manual for information on the
interface session interrupts.

There are no interface specific interrupts for the HP-1B interface.

HP-IB interface sessions support Service Requests (SRQ). On the HP-1B
interface, when one device issues an SRQ, the library will inform all HP-1B
interface sessions that have SRQ handlersinstalled. (Seei onsr g inthe
HP S CL Reference Manual.) It is good practice to ensure that a deviceisn't
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reguesting service before leaving the SRQ handler. The easiest technique for
thisisto service al devicesfrom one handler.

HP-IB Interface Session Examples

The following example (located in/ usr/ si cl / exanpl es) program isan
ANSI C program that retrieves the HP-IB interface bus status information
and displaysit for the user.

/* hpi bstatus.c
The followi ng exanple retrieves and displays HPIB bus
status information. */

#i ncl ude <stdio. h>

#i ncl ude <sicl.h>

mai n()

{
I NST id; /* session id */
int rem /* renpte enabl e */
int srq; /* service request */
int ndac; /* not data accepted */
int sysctlr; /* systemcontroller */
int actctlr; /* active controller */
int talker; /* tal ker */
int |istener; /* listener */
int addr; /* bus address */

/* exit process if SICL error detected */
ionerror(l_ERROR EXIT);

/* open HPIB interface session */
id = iopen("hpib");
itinmeout (id, 10000);

/* retrieve HPIB bus status */

i gpi bbusstatus(id, |_GPl B _BUS REM &ren;
i gpi bbusstatus(id, |_GPlB_BUS_SRQ &sraq);
i gpi bbusstatus(id, |_GPl B _BUS NDAC, &ndac) ;

I
I
i gpi bbusstatus(id, |_GPIB BUS SYSCTLR, &sysctlr);
i gpi bbusstatus(id, |_GPIB BUS ACTCTLR, &actctlr);
i gpi bbusstatus(id, |_GPl B _BUS TALKER, &t al ker);

i gpi bbusstatus(id, |_GPIB BUS LI STENER, &l i stener);
i gpi bbusstatus(id, |_GPl B BUS_ADDR, &addr) ;
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/* display bus status */

printf ("% 5s% 5s% 55% 5s% 5s% 5s% 5s% 5s\n", "REM', "SRQ',
"NDC', "SYS', "ACT", "TLK', "LTN', "ADDR');

printf("%d%d%d%d%d%d%d%6d\ n", rem srq, ndac,
sysctlr, actctlr, talker, listener, addr);

return O;

The following example program (located in/ usr / si cl / exanpl es) sets
up two HP-IB instruments over an interface session and has the instruments
communicate with each other.

The three main parts of this program are as follows:
B Read the data from the scope (get _dat a).
B Print some statistics about the data (rassage_dat a).

B Have the scope send the datato a printer (pri nt _dat a).

/* hpibintr.c
This programrequires a 54601A digitizing oscill oscope
(or conpatible) and a printer capable of printing in HP
RASTER GRAPHI CS STANDARD (e.g. thinkjet).
This programwi |l tell the scope to take a reading on
channel 1, then send the data back to this program
Then sone sinple statistics about the data is printed.
The programthen tells the scope to send the data
directly to the printer, illustrating how the controller
does not have to be directly involved in an HPIB
transaction. */

#include <stdio.h> /* used for printf() */
#include <stdlib.h> /* used for exit() */
#i ncl ude <sicl.h> /* SICL header file */

/* defines */
#define | NTF_ADDR "hpi b"
#def i ne SCOPE_ADDR I NTF_ADDR ", 7"

/* function prototypes */
void initialize (void)
voi d get _data (void)

voi d nassage_data (void);
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void print_data (void);
voi d cl eanup (void);
void srg_hdlr (INST id);

/* global data */
float pre[10]

I NST scope

I NST intf;

void main() {
ionerror (I _ERROR EXIT);
scope = i open( SCOPE_ADDR) ;
intf = iopen(INTF_ADDR);

initialize();
get _data();
massage_dat a();
print_data();
cl eanup();

i cl ose(scope);
iclose(intf);

}
void initialize() {
/* initialize the hpib interface and scope */
iclear(intf);
iti meout (scope, 5000);
itinmeout (intf, 5000);
i cl ear (scope);
igpibllo(intf);
}
voi d get_data() {
short readi ngs[5000];
int count;
/* setup scope to accept waveformdata */
iprintf(scope, "*RST\n");
iprintf(scope, ":AUTOSCALE\n");
/* setup up the waveform source */
i printf(scope, ":WAVEFORM FORVAT WORD\ n") ;
/* input waveformpreanble to controller */
iprintf(scope, ":D G TIZE CHANNEL1\ n");
i printf(scope, ":WAVEFORM PREAMBLE?\ n");
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i scanf (scope, "% 10f", pre);

/* command scope to send data */
iprintf(scope, ":WAVEFORM DATA?\n");

/* enter the data */

count = 5000;

i scanf (scope, "%twb\n", &count, readings);
printf ("received % words\n", count); }

voi d massage_data() {
float vdiv;
float off;
float sdiv;
fl oat del ay;
char id_str[50];

vdiv =32 * pre[7];

of f = (128 - pre[9]) * pre[7] + pre[8];

sdiv = pre[2] * pre[4] / 10;

delay = (pre[2] / 2 - pre[6]) * pre[4] + pre[5];

/* retrieve the scope’s ID string */
i pronpt f (scope, "*IDN?\n", "9%", id_str);

/* print the statistics about the data */
printf("\nGCscilloscope ID: %\n", id_str);

printf(" ---------- Current settings ----------- \n");
printf(" Volts/Div = % Wn", vdiv);
printf(" Ofset = 9% Wn", off);
printf(" SIDv =% S\n", sdiv);
printf(" Delay = % S\n", delay);
}
void print_data() {
unsi gned char status;
char cmd[ 5] ;
/* set up our SRQ handler to be called when the scope
finishes printing */
iintroff();
ionsrq(scope, srq_hdlr);
/* tell the scope to SRQ on 'operation conplete’ */
iprintf(scope, "*SRE 32; *ESE 1\n");
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/* tell the scope to print */
iprintf(scope, ":print?;, *OPCQ\n");

/* tell scope to talk and printer to listen. The listen
command is fornmed by adding 32 to the device address
of the device to be a listener. The talk command is
formed by adding 64 to the device address of the
device to be a tal ker */

cmd[ 0] = 63; /* 63 is unlisten */

cnd[ 1] 32+1; /* printer is at address 1, make it a |listener
*/
cnd[2] = 64+7; /* scope is at address 7, nake it a tal ker
*/
cmd[3] ='\0"; /* ternminate the string */
i gpi bsendcnd(intf, cnd, 4);
/* now, the ATN |ine nmust be set to FALSE */
igpi batnctl (intf, 0);
/* wait for SRQ before continuing program */
status = O;
whi l e(status == 0) {
i wai t hdl r (120000L) ;
/* make sure it was the scope requesting service */
i readst b(scope, &status);
status &= 64;
}
/* clear the status byte so the scope can assert SRQ again
if needed. */
iprintf(scope, "*CLS\n");
iintron();
}

voi d cl eanup() {
/* give local control back to the scope */
il ocal (scope);

}

void srg_hdlr(INST id) {
/* this handl er does nothing. we will use iwaithdlr() in
the code above to determ ne when the handl er
gets called. */
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Note

Communicating with HP-IB Commanders

Commander sessions are intended for use on HP-IB interfaces that are not
active controller. In thismode, a computer that is not the controller is acting
like a device on the HP-IB bus. In acommander session, the data transfer
routines work only when the HP-IB interface is not active controller.

Addressing HP-1B Commanders

To create a commander session on your HP-IB interface, specify either the
interface synbol i ¢ nane or | ogi cal unit intheaddr parameter
followed by a comma and the string cndr inthei open function. The
interface synbol i ¢ nane and| ogi cal unit are defined during the
system configuration.

The following are example HP-1B addresses for commander sessions:

hpi b, crdr A commander session with the hpi b symbolic name.
hpi b2, cndr A commander session with the hpi b2 symbolic name.

7, cndr A commander session with the interface at logical unit 7.

The above examples use the default synbol i ¢ name specified during the
system configuration. If you want to change the name listed above, you
must also changethe synbol i ¢ nane or | ogi cal unit specified during
the configuration. The name used in your SICL program must match the

| ogi cal unit orsynbolic name specified in the system configuration.
Other possible interface names are GPI B, gpi b, HPI B, etc.

The following example opens a commander session the HP-1B interface:

I NST hpi b;
hpib = iopen ("hpib,cndr");
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HP SICL Function Support with HP-IB Commander

Sessions

The following describes how some SICL functions are implemented for
HP-1B commander sessions.

iwite

iread

i setstbh

If the interface has been addressed to talk, the data is
written directly to the interface. If the interface has not
been addressed to talk, it will wait to be addressed to talk
before writing the data.

If the interface has been addressed to listen, the data is
read directly from the interface. If the interface has not
been addressed to listen, it will wait to be addressed to
listen before reading the data.

Sets the status value that will be returned when this device
is SPOLLed. Bit 6 of the status byte has a special
meaning. If bit 6 is set, the SRQ line will be set. If bit 6 is
clear, the SRQ line will be cleared.

HP-IB Commander  There are specific commander session interrupts that can be used. See
Session Interrupts i seti ntr inthe HP SICL Reference Manual for information on the
commander session interrupts.
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Summary of HP-IB Specific Functions

Note

Using these HP-IB interface specific functions means that the program can

not be used on other interfaces and, therefore, becomes | ess portable.

Function Name
i gpi bat nct|
i gpi bbusaddr
i gpi bbusst at us

i gpi bgett 1del ay

igpibllo

i gpi bpassct |

i gpi bppol |

i gpi bppol I config
i gpi bppol I resp

i gpi brenctl

i gpi bsendcnd

i gpi bsettldel ay

Action
Sets or clears the ATN line
Change bus address
Return requested bus data

Retrieves the T1 delay setting on the GPIB
interface

Sets bus in Local Lockout Mode

Passes active control to specified address
Performs a parallel poll on the bus
Configures device for PPOLL response
Sets PPOLL state

Sets or clears the REN line

Sends data with ATN line set

Sets the T1 delay on the GPIB interface
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Using HP SICL with VXI

This chapter explains how to use SICL to communicate over the V XIbus.
This chapter contains the following sections:

B Creating a Communications Session with VXI|
B Communicating with VX1 Devices

B Communicating with VXI Interfaces

B Communicating with VME Devices

B HP SICL Function Support with VXI

B Using HP SICL Trigger Lines

B Usingi ?bl ockcopy for DMA Transfers

B Using VXI Specific Interrupts

B Summary of VXI Specific Functions

For information on the specific SICL function calls, see the HP SICL
Reference Manual.
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Creating a Communications Session with
VXI

Before you start programming your VXI| system, ensure that the system is
set up and operating correctly. See Appendix B, "Customizing Your VXI|
System,” later in this manual for configuration information.

To begin programming your V X1 system, you must determine what type of
communication session you need. The two supported V XI communication
sessions are as follows:

Device The device session allows you direct access to a device

Session without worrying about the type of interface to which it is
connected.

Interface An interface session allows direct low-level control of

Session the specified interface. This gives you full control of the

activities on a given interface, such as VXI.

Device sessions are the recommended method for communicating while
using SICL. They provide the highest level of programming, best overall
performance, and best portability.

Note Commander Sessions are not supported with VX1 interfaces.
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Communicating with VXI Devices

If you are going to use SICL functions to communicate directly with V XI
devices, you must first be aware of the two different types of VX1 devices:

Message-Based  Message-based devices have their own processors
which allow them to interpret the high-level SCPI
(Standard Commands for Programmable
Instruments) commands. While using SICL, you
simply place the SCPI command within your SICL
output function call, and the message-based device
interprets the SCPI command.

Register-Based The register-based device typically does not have a
processor to interpret high-level commands; and
therefore, only accepts binary data. Use one of the
following methods to program register-based
instruments:

Register programming - Do register peeks and
pokes and program directly to the device’s registers
with the vxi interface.

HP Command Module - Use a Command Module to
interpret the high-level SCPI commands. The hpi b
interface is used with a Command Module.

C-SCPI - Use C-SCPI to convert high-level SCPI
commands to register peeks and pokes.

Programming with message-based and register-based devicesisdiscussed in
further detail later in this section.

Note

You can program a V X1bus system that is mixed with both message-based
and register-based devices. To do this, open a communications session for
each device in your system and program as shown in the following sections.
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M essage-Based Devices

M essage-based devices have their own processors which allow them to
interpret the high-level SCPI commands. While using SICL, you simply
place the SCPI command within your SICL output function call and the
message-based device interprets the SCPI command. SICL functions used
for programming message-based devicesincludei read, i wri te,

i printf,iscanf,andsoforth.

If your message-based device has shared memory, you can access the
device's shared memory by doing register peeks and pokes. See "Register-
Based Devices' |ater in this chapter for information on register
programming.

To create a device session, specify either the interface synbol i ¢ nane or
| ogi cal unit andaparticular device's addressin the addr parameter of
thei open function. Theinterfacesynbol i ¢ nanme and| ogi cal unit

are defined during the system configuration.

The following are example addresses for V X| device sessions:
vXi, 24 A device address corresponding to the device at primary
address 24 on the vxi interface.
vxi, 128 A device address corresponding to the device at primary

address 128 on the vxi interface.

Remember that the primary address must be between 0 and 255. The
primary address corresponds to the VXI logica address and specifies the
addressin A16 space of the VXI device.
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The previous examples use the default synbol i ¢ name specified during
the system configuration. If you want to change the name listed above, you
must also change the synbol i ¢ nane or | ogi cal unit specified during
the configuration. The name used in your SICL program must match the

| ogi cal unit orsynbolic name specifiedinthe system configuration.
Other possible interface names are VXI , MXI , nxi , €tc.

SICL supports only primary addressing on the VX1 device sessions.
Specifying a secondary address causes an error.

The following is an example of opening a device session with the VXI
device at logical address 64:

I NST dmm
dmm = iopen ("vxi, 64");
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Message-Based The following example program (located in/ usr / si cl / exanpl es) opens
Device Session a communication session with a VX1 message-based device and measures
Example the AC voltage. The measurement results are then printed.

[ * vxi mesdev. c
Thi s exanpl e program neasures AC voltage on a nultineter and
prints out the results */

#i ncl ude <sicl.h>

#i ncl ude <stdio. h>

main() {
I NST dvm
char strres[20];

/* Print message and term nate on error */
ionerror (I_ERROR EXIT);

/* Qpen the nultinmeter session */
dvm = iopen ("vxi, 24");
itinmeout (dvm 10000);

/* Initialize dvm*/
iwite (dvm "*RST\n", 5, 1, NULL);

/* Take neasurenent */
iwite (dvm "MEAS: VOLT: AC? 1, 0.001\n", 23, 1, NULL);

/* Read neasurenents */
iread (dvm strres, 20, NULL, NULL);

/* Print the results */
printf("Result is %\n", strres);

/* Close the nmultineter session */
iclose(dvm;
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Register-Based Devices

There are several methods you can use to communicate with register-based
devices:

Register Use the vxi interface to program directly to the device’s
Programming registers with a series of register peeks and pokes. This
method can be very time-consuming and difficult,

however.
HP When you use an HP Command Module to
Command communicate with VXI devices, you are actually
Module communicating over HP-IB. The Command Module

interprets the high-level SCPI commands for register-
based instruments and then sends out low-level
commands over the VXIbus backplane to the
instruments.

C-SCPI See the manual, HP E6237A Compiled SCPI for
LynxOS User’s Guide

To create a device session, specify either the interface synbol i ¢ nane or
| ogi cal unit and aparticular device's addressin the addr parameter of
thei open function. Theinterfacesynbol i ¢ nanme and| ogi cal unit

are defined during the system configuration.

The following are example addresses for V X| device sessions:
vXi , 24 A device address corresponding to the device at primary
address 24 on the vxi interface.
vxi, 128 A device address corresponding to the device at primary

address 128 on the vxi interface.

Remember that the primary address must be between 0 and 255. The
primary address corresponds to the VXI logica address and specifies the
addressin A16 space of the VX1 device.
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The above examples use the default synbol i ¢ name specified during the
system configuration. If you want to change the name listed above, you
must also change the synbol i ¢ nane or | ogi cal unit specified during
the configuration. The name used in your SICL program must match the

| ogi cal unit orsynbolic name specified inthe system configuration.
Other possible interface names are VXI , MXI , nxi , €tc.

SICL supports only primary addressing on the VX1 device sessions.
Specifying a secondary address causes an error.

The following is an example of opening a device session with the VXI
device at logical address 64:

I NST dmm
dmm = iopen ("vxi, 64");

When communicating with register-based devices, you must send a series of
peeks and pokes directly to the device's registers. When sending a series of
peeks and pokes to the device's registers, use the following process:

B Map memory space into your process space.
B Read the register's contentsusing i ?peek.
B Writeto the deviceregistersusing i ?poke.

B Unmap the memory space.

Mapping Memory Space for Register-Based Devices. When using SICL
to communicate directly to the device's registers, you must map a memory
gpace into your process space. This can be done by using the SICL i map
function:

i map (id, map_space, pagestart, pagecnt, suggested) ;

This function maps space for the interface or device specified by theid
parameter. pagestart, pagecnt, and suggested are used to indicate the page
number, how many pages, and a suggested starting location, respectively.
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map_space determines which memory location to map the space. The
following are valid map_space choices:

| _MAP_A16 Maps in VXI A16 address space (device or interface
sessions, 64K byte pages).

| _NMAP_A24 Maps in VXI A24 address space (device or interface
sessions, 64K byte pages).

| _MAP_A32 Maps in VXI A32 address space (device or interface
sessions, 64K byte pages).

| _MAP_VXI DEV  Maps in VXI device registers (device session only, 64
bytes).

| _MAP_EXTEND Maps in VXI device extended memory address space
in A24 or A32 address space (device sessions only).

| _MAP_SHARED Maps in VXI A24/A32 memory that is physically
located on the computer (sometimes called local
shared memory, interface sessions only).

Thefollowing are example i map function calls:

/* Map to the VXI device vmstarting at pagenunber 0 for 1 page
*/
base_address = imap (vm | _MAP_VXIDEV, 0, 1, NULL);

/[* Map to A32 address space (16 Myytes) */
ptr = imap (id, |_MAP_A32, 0x000, 0x100, NULL);

/* Map to A24 space while using E1489 (8 Mytes) */
ptr = imap (id, |_MAP_A24, 0x00, 0x80, NULL);

/* Maps to a device's A24 or A32 extended nenory */
ptr=imap (id, |I_MAP_EXTEND, 0, 1, 0);

/* Maps to a conputer’s A24 or A32 shared nenory */
ptr=imap (id, |I_MAP_SHARED, 0, 1, 0);
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If arequest is made that cannot be granted due to hardware constraints, the
process will hang until the desired resources become available. To avoid
this, usethei set | ockwai t with the flag parameter set to 0, and thus
generate an error instead of waiting for the resources to become available.

Reading and Writing to the Device Registers. Once you have mapped the
memory space, use the SICL i ?peek and i ?poke functionsto
communicate with the register-based instruments. With these functions, you
need to know which register you want to communicate with and the
register's offset. See the instrument’s user’'s manual for a description of the
registers and register locations.

The following is an example of using i wpeek:
id = iopen ("vxi,24");

addr = imap (id, |I_MAP_VXIDEV, 0, 1, 0);
reg_data = iwpeek (addr + 4);

See the HP S CL Reference Manual for a complete description of the
i ?peek andi ?poke functions.

Unmapping Memory Space. It isgood practiceto usethei unmap function
to unmap the memory space when it is no longer needed.

The following example program (located in/ usr / si cl / exanpl es) opens
a communication session with the register-based device connected to the
address entered by the user. The program then reads the Id and Device Type
registers. The register contents are then printed.
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/* vxidev.c
The foll owi ng exanple pronpts the user for an instrunent
address and then reads the id register and device type
register. The contents of the register are then displayed. */

#i ncl ude <stdio. h>

#i ncl ude <stdlib. h>

#i ncl ude <sicl.h>

void main ()
{
char inst_addr[80];
vol atil e char *base_addr
unsi gned short id_reg, devtype_reg;
INST id

/* get instrument address */

puts ("Please enter the | ogical address of the register-based
instrument, for exanple, vxi,24 : \n");

gets (inst_addr);

/* install error handler */
ionerror (I_ERROR EXIT);

/* open conmuni cations session with instrument */
id = iopen (inst_addr);
itinmeout (id, 10000);

/* map into user nmenory space */
base_addr = imap (id, | _MAP_VXIDEV, 0, 1, NULL);

/* read registers */
id_reg = iwpeek ((unsigned short *)(base_addr + 0x00));
devtype_reg = i wpeek ((unsigned short *)(base_addr + 0x02));

/* print results */

printf ("lInstrunent at address %\n", inst_addr);

printf ("1D Register = Ox%X\n Device Type Register =
Ox%X\n", id_reg, devtype_reg);

/[* unmap nenory space */
iunmap (id, (char *)base_addr, |_MAP_VXIDEV, 0, 1);

/* cl ose session */
iclose (id);
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Communicating with VXI Interfaces

Interface sessions allow you direct low-level control of the interface. You
must do all the bus maintenance for the interface. Thisalso impliesthat you
have considerable knowledge of the interface. Additionally, when using
interface sessions, you need to use interface specific functions. The use of
these functions means that the program cannot be used on other interfaces,
and therefore, becomes less portable.

Addressing VXI Interface Sessions

To create an interface session on your VX1 system, specify either the
interface synbol i ¢ nane or | ogi cal unit intheaddr parameter of the
i open function. Theinterfacesynbol i ¢ nane and| ogi cal unit are
defined during the system configuration.

The following is an example address for V XI interface sessions.

VXi An interface symbolic name.

The above example uses the default synbol i ¢ name specified during the
system configuration. If you want to change the name listed above, you
must also change the synbol i ¢ nane or | ogi cal unit specified during
the configuration. The name used in your SICL program must match the

| ogi cal unit orsynbolic name specified in the system configuration.
Other possible interface names are VXI , MXI , nxi , €tc.

The following example opens a interface session with the VXI interface:

I NST vxi;
vxi = iopen ("vxi");
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VXI Interface Session Example

The following example program (located in/ usr / si cl / exanpl es) opens
acommunication session with the VX1 interface and uses the SICL interface
specifici vxi r m nf o function to get information about a specific VXI
device. Thisinformation comesfrom the VXI resource manager and is only
valid as of the last time the V XI resource manager was run.

/* vxiintr.c
The foll owi ng exanpl e gets information about a specific
vxi device and prints it out. */

#i ncl ude <stdi o. h>

#i ncl ude <sicl.h>

void main () {
int |addr;
struct vxiinfo info;
I NST id;

/* get instrunent |ogical address */

printf ("Please enter the |ogical address of the register-
based instrument, for exanple, 24 : \n");

scanf ("%", & addr)

/* install error handler */
ionerror (I _ERROR EXIT);

/* open a vxi interface session */
id = iopen ("vxi");
itinmeout (id, 10000);

/* read VXl resource nanager information for specified device
*/
ivxirmnfo (id, laddr, & nfo);

/* print results */

printf ("Instrunent at address %\n", |addr);

printf ("Manufacturer’s Id = %\n Model = %\n"
i nf o. manuf _nane, info.nodel _nane);

/* close session */
iclose (id);
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Communicating with VM E Devices

Many people assume that since VXI isan extension of VME that VME
should be easy to usein aVXI system. Unfortunately, thisisnot true. Since
the VXI standard defines specific functionality that is often not implemented
or conflicts with design decisions made by VME card vendors, some of the
resources required to interface with VME cards may not be available.
Therefore, there are certain limitations and requirements when using VME
inaVXI system. Notethat VME isnot an officially supported interface for
SICL.

WARNING Physical damage may result by plugging some VME cardsinto a VXI
mainframe. Some VM E devices make specific use of the P2 connector
on the backplane. This may conflict with the VXI definitions of these
pinsand may cause physical damageto the VME card or VXI
mainframe. Verify that your VME card is compatible with the VXI
mainframe before inserting the card.

Use the following process when using VME devicesin a VXI mainframe:
B Declaring Resources

® Mapping VME Memory

B Reading and Writing to Device Registers

B Unmapping Memory

Note These steps are not normally used with VX1 devices.

Each of the above items are described in further detail in the following
subsections. An example program is also provided.
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Declaring Resour ces

The VXI Resource Manager does not reserve resources for VME devices.
Instead, a configuration file is used to reserve resources for VME devicesin
aVXI system. Use/ usr/sicl/etc/vxi 1/ vimredev. cf onyour system to
reserve resources for VME devices. The VXI Resource Manager reads this
file to reserve the VME address space and VME IRQ lines. The VXI
Resource Manager then assignsthe V X| devices around the aready reserved
VME resources.

When you edit thevnedev. cf file, you need to specify the device name,
bus, slot number, address space, starting offset, size, and VME IRQ line.
The following is an example entry:

viredevl 0 12 A24 0x400000 0x10000 3

For VME devices requiring A16 address space, the device's address space
should be defined in the lower 75% of A16 address space (addresses below
0xCO000). Thisis necessary because the upper 25% of A16 address spaceis
reserved for VX1 devices.

For VME devices using A24 or A32 address space, use A24 or A32 address
ranges just higher than those used by your VXI devices. In amultiple
mainframe system, use address ranges for the VME devicesin each
mainframe that are just higher than those used by the VX1 devicesin the
same mainframe. To determine what A24 or A32 address ranges are used by
your V X1 devices, run the Resource Manager (i vxi r m) without the VME
devicesinstalled. Thisis done automatically when the mainframeis
powered on. Then edit thevedev. cf fileto specify the appropriate
addressrange. Thiswill prevent the Resource Manager (i vxi r m) from
assigning the address range used by the VME device to any VX1 device.
(The A24 and A32 address range is software programmable for VXI
devices.) Power down the mainframe, add the VME devicesto it, and then
power on the mainframe again.

When aVME deviceisaccessed viaan E1482 V XI-MXI Extender Bus, you
must declare the bus for agiven VME device. Thebus isdeclared as
described in the previous section in the viredev. cf file. For devicesina
VXI/MXI system, use the logical address of the E1482 in the mainframe as
the bus.
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Additionaly, since VME devices mapped in A16 address space are required
to the use the lower 75% of A16 address space, the A16 Window Map
Register of the E1482 must be programmed. To program this register, you
must edit the/ usr/ sicl/etc/ vxilu/ ori de. cf fileonyour LynxOS
system to open an A 16 address window for the device. An entry to thisfile
changes the value SICL writes to the A16 window map register of the
E1482. The sameistrue for the A24 and A32 address space, which may
also require an entry intheori de. cf file

Theori de. cf file containsthelogical address of the VXI-MXI Bus
Extender card, the offset value, and the value written to the register. Seethe
"Register Description” appendix of the E1482 user’'s manual for information
on the value that should be placed intheori de. cf file. When using this
appendix, it isimportant to note that SICL normally hasthe CMODE bit
clear. Thefollowingisan example:

1 OxC 0x7800

Mapping VME Memory

SICL defaults to byte, word, and longword supervisory access to simplify
programming V XI systems. However, some VME cards use other modes of
access which are not supported in SICL. See the VME Specification for
information on these access modes.

Use care when mixing VXI and VME devices. You MUST know what

VME address space and offset within that address space that VME devices
use. VME devices cannot use the upper 16K of the A16 address space since
thisareaisreserved for VXI instruments.

When accessing VME or V XI devices viaan embedded controller, current
versions of SICL use the "supervisory data" address modifiers 0x2D, 0x3D,
and Ox0D for A16, A24, and A32 accesses, respectively.
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The following table lists VM E access modes supported on HP controllers:

Al6 A24 A32
D08 D16 D32 D08 D16 D32 D08 D16 D32

Supervisory data X X X X X X X X X

Reading and Writing to the Device Registers

Once you have mapped the memory space, use the SICL i ?peek and

i ?poke functions to communicate with the VME devices. With these
functions, you needed to know which register you want to communicate
with and the register’s offset. See the instrument’s user’'s manual for a
description on the registers and register locations.

See the HP S CL Reference Manual for a complete description of the
i ?peek andi ?poke functions.

Unmapping Memory Space

If you want to unmap memory space when it is no longer needed, make sure
you use the SICL i unmap function. You need to know which register you
want to communicate with and the register’s offset. See the instrument's
user's manual for a description on the registers and register locations.

See theHP S CL Reference Manual for a complete description of the
i unmap function.

VME Interrupts

There are seven VME interrupt lines that can be used. By default, VXI
processing of the IACK value will be used. However, if you configure VME
IRQ lines as/ME Onl y, no VXI processing of the IACK value will be done.
That is, the IACK value will be passed to a SICL interrupt handler directly.
Seei setintr in theHP SCL Reference Manual for information on the

VME interrupts.
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VME Example

When you have aVVME device that requires A16 address spacethat is
accessed viaan E1482 V XI1-M X | Extender Bus card, you need to make an
entry inthe/ usr/sicl/etc/ vxilu ori de. cf fileonyour system to
open an A16 addresswindow. The sameistruefor the A24 and A32 address
space, which may also require an entry intheor i de. cf file. Thefollowing
is an example entry that opens a 512 byte window in A16 address space
starting at address 0x7000, with the E1482 at logical address 1:

1 0xC 0x6770

When you have aVVME device that requires A24 or A32 address space, you
need to make an entry inthe/ usr/ si cl / et ¢/ vxi lu/ viredev. cf fileon
your LynxOS system to reserve the appropriate address range. The
following is an example entry for aVME devicein slot 6 of aV XI
mainframe. The mainframe is accessed by an embedded controller or top-
level MX1 bus. The device requires 4096 bytes of A24 address space
starting at address 0x400000 and uses IRQ line 3:

viredevl 0 6 A24 0x400000 0x1000 3

Where viredev1 isthe name of the device, 0 isthelogical address of the
device through which the VX1 resource manager will accessthe bus, 6 isthe
VX1 dlot number, A24 isthe address space to map the VME registers,
0x400000 isthe starting address, 0x1000 isthe size, and 3 isthe IRQ line.

If your VME device requires both A24 and A32 address space, you will need
to have an entry for each address space. Each line should use a different
device name (for example, vimedev1 and viredev?2).

Once you have made the appropriate entry into the viredev. cf fileyou
must re-run the si cl conf utility.

The following ANSI C example program (located in/ usr/ si cl /

exanpl es) opensa VXl interface session and sets up an interrupt handler.
Whenthe!l _I NTR_VME_I RQL interrupt occurs, the function defined in the
interrupt handler will be called. The program then writes to the registers,
causing thel _I NTR_VME | RQL interrupt to occur. Note that you must edit
this program to specify the starting address and register offset of your
specific VME device. This example program aso requiresthe VME device
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tobeusing ! _I NTR_VVE_|I RQL and the controller to be the handler for the

VME IRQL

vnedev. ¢

Thi s exanpl e program opens a VXl interface session and sets

up an interrupt handler. Wen the specified interrupt occurs,
the procedure defined in the interrupt handler is called. You
nmust edit this programto specify starting address and register

of fset for your specific VME device. */
ncl ude <stdio. h>
ncl ude <stdlib. h>
ncl ude <sicl. h>

#defi ne ADDR "vxi"

void handler (INST id, |ong reason, |ong secval){

}

printf ("Got the interrupt\n");

void main ()

{

unsi gned short reg;
vol atil e char *base_addr;
I NST id;

/* install error handler */
ionerror (I_ERROR EXIT);

/* open an interface communications session */
id = iopen (ADDR);
itimeout (id, 10000);

[* install interrupt handler */
ionintr (id, handler);
isetintr (id, |I_INTR VME_IRQL, 1);

/* map into user nenory space */
base_addr = imap (id, |_MAP_A24, 0x40, 1, NULL);

/* read a register */
reg = i wpeek((unsigned short *)(base_addr + 0x00));

/* print results */

printf ("The registers contents were as follows: Ox%X\n",

reg);
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/* turn interrupt notification off so that interrupts are not
recogni zed before the iwaithdlr function is called */
iintroff();

/* wite to a register causing interrupt */
i wooke ((unsigned short *)(base_addr + 0x00), reg);

/* wait for interrupt */
i wai thdlr (10000);

/* turn interrupt notification on */
iintron();

/* unmap nenmory space */
iunmap (id, base_addr, |_MAP_A24, 0x40, 1);

/* cl ose session */
iclose (id);
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HP SICL Function Support with VXI

This section describes how SICL functions are implemented for VXI

Sessions.

Device Sessions

Message-Based The following describes how some SICL functions areimplemented for VX1
Device Sessions device sessions (for message-based devices):

iwite Sends the data to the (message-based) servant using
the word-serial write protocol and the Byte Available
word-serial command.

i read Reads the data from the (message-based) servant
using the word-serial read protocol and the Byte Request
word-serial command.

i readstb (read status byte) Performs a VXI ReadSTB word-serial
command.

itrigger Sends a word-serial Trigger to the specified message-
based device.

i clear Sends a word-serial Clear to the specified message-
based device.

i onsrq Can be used to catch SRQs from message-based
devices.

Register-Based Because register-based devices do not support the word seria protocol, and

Device Sessions other features of message-based devices, the following SICL functions are
not supported with register-based device sessions:

B Non-formatted I/O:

iread
iwite
iternchr
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B Formatted I/O:
iprintf
i scanf
i prompt f
i fread
ifwite
i flush
i set buf
i set ubuf

B Devicel/Interface Control:
i clear
i readstb
i setsth
itrigger

B Service Requests:
i getonsrq
ionsrq

B Timeouts:
i gettimeout
i timeout

B VXI Specific:
i VXi ws

All other functions will work with al VXI devices (message-based, register-

based, etc.)
Usethei ?peek andi ?poke functions to communicate with register-based
devices.
I nter face Sessions
The following describes how some SICL functions are implemented for VXI
interface sessions:
iwrite and Not supported for VXI interface sessions and return the
iread I _ERR_NOTSUPP error.
iclear Causes the VXI interface to perform a SYSREST on

interface sessions. Note that this will cause all VXI
devices to reset, and automatically reruns the Resource
Manager.
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Using HP SICL Trigger Lines

The following table shows the relationship between SICL and Hewlett-
Packard controllers for the trigger lines and BNC connectors. These values
may be passed tothei vxi tri g orisetintr function:

SICL HP VXI Controller
I_TRIG_TTLO TTLTRGO*
|_TRIG_TTL1 TTLTRG1*
|_TRIG_TTL2 TTLTRG2*
|_TRIG_TTL3 TTLTRG3*
I_TRIG_TTL4 TTLTRG4*
I_TRIG_TTL5 TTLTRG5*
I_TRIG_TTL6 TTLTRG6*
|_TRIG_TTL7Y TTLTRGT7*
|_TRIG_ECLO ECLTRGO
|_TRIG_ECL1 ECLTRG1
I|_TRIG_ECL2 INVALID
I|_TRIG_ECL3 INVALID
|_TRIG_EXTO Trig IN
|_TRIG_EXT1 Trig OUT

I_TRIG_EXT2 INVALID
I_TRIG_EXT3 INVALID
I_TRIG_CLKO INVALID
I|_TRIG_CLK1 INVALID
I_TRIG_CLK2 INVALID

I_TRIG_CLK10 INVALID
I|_TRIG_CLK100 INVALID
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Thei tri gger function, when used on aV X1 interface session, generates
the sameresultsasthei xt ri g functionswiththel TRI G_STDvalue
passed to it.

Thel _TRI G_STDvaue, when passed to thei xt ri g function causes one or
more VXI trigger linesto fire. Thetrigger lines represented by

| _TRI G_STD are determined by thei vxi t ri gr out e function. The

| _TRI G_STDvalue has no default value. Therefore, if it isnot defined
beforeit is used, no action will be taken.

Routing VXI TTL Trigger Linesin a VXI/MXI System

When you have multiple mainframes connected viathe M Xlbus, the TTL
trigger lines are not routed from one mainframe to another. The INTXbus
doesnot alow multiple INTXbus devicesto drivethesame TTL trigger line.
If you need TTL trigger linesin the extended VX1 mainframes, you need to
editthettltrig. cf configuration fileto map the TTL trigger line to the
source logical address. See Appendix B, "Customizing Your VXI System,"
for information on editing thisfile.

Thefollowing exampleillustratesan entry inthetti tri g. cf file:

00

10

20

30

4 0

50

6 0

70
(Multiple trigger sources are till allowed on the same line within the same
mainframe.)
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Where the first columnisthe TTL trigger line and the second column isthe
logical address of the TTL trigger source. Therefore, in the example above,
all TTL trigger lines are sourced by the device at logical address0. The
following is an example of what you would see when the V X1 resource
manager runs.

VXl - MXI TTL Trigger Routing:

Narme 01234567

hpvxi nxi (ONONONONONONONO)
I - MXI->VWXI

O - WX ->WI

* - Not Routed

Now thefollowing illustrates TTL trigger line 1 being sourced by the device
at logical address 129 in asecond VXI mainframe:

ttltrig.cf file

0
129

~NOoO oA~ wWNEO
[cNeoNeoNeoNeNo)

Resource manager outpult:
VXl - MXI TTL Trigger Routing:

Name 01234567
hpvxi nxi Ol O0O0O0OO0O0
I - MXI->VXI
O - WXI->M

* - Not Routed
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Routing External Trigger Lineson the E1482 VXI-M XI
Extender Bus Card

In order to use the external trigger ports on the HP E1482 V X1-M X1 Bus
Extender card, you must route the external trigger linesto the TTL trigger
lines. Thiscan bedoneby usingtheori de. cf configurationfile. Thisfile
contains values to be written to logical address space for register-based
instruments. Thisdataiswritten to the address space after the V X| resource
manager runs, but before the system’s resources are released. See Appendix
B, "Customizing Your VX1 System,” for information on editing thisfile.

The following illustrates an entry intheor i de. cf configuration file to
routeTrig IntoTTL TRG1landTrig Qut toTTL TRG O:

1 2E0x0302

Where 1 isthe logical address of the VXI-MXI Bus Extender card, 2E isthe
offset value that corresponds to the M XIbus Trigger Configuration Register,
0x0302 isthe value written to the register that will route Trig IntoTTL
trigland Trig Qut to TTL trig O:

Bits 15- 8 Bits 7-0

00000011 0OO0OO0O0OO0OTI1IO0

Bits 15 - 8 enable the corresponding VXIbus TTL trigger lines (TTL TRG 7
- O respectively). And in the abovetable, TTL trigger linesOand 1 are
enabled. Bits 7 - O determine the direction in which the corresponding TTL
trigger lines are mapped to the front panel SMB connectors. If both bits are
set, then the corresponding trigger lineisdrivenby trig in. IftheTTL
trigger lineisenabled (TTL TRG 15 - 8), and the corresponding bit (bits 7 -
0) is not set, then the corresponding trigger lineisdrivenby tri g out.

See the HP E1482 VXI-MXI Bus Extender User’s Manual for more
information about writing to the MXIbus Trigger Configuration Register.

Once you route the external trigger linesto use the TTL trigger lines, you
must also edit your program to trigger from the TTL trigger linesinstead of
the external trigger lines.
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Usingi ?bl ockcopy for DMA Transfers

The VXI Controller has the capability for block copy DMA transfers. This
can be done using the SICL i ?bl ockcopy functions. Use the following
process to access DMA transfers:

1. Usethe SICL i map function to map the desired VX Ibus address. Note
that I _MAP_SHARED is not supported for DMA transfers.

2. Usethe SICL i ti meout function to set up atimeout value.

3. Usethe SICL i ?bl ockcopy function to initiate the DMA transfer. Note
that the swap parameter isignored.

The following example (located in/ usr/ si cl / exanpl es) illustrates
using i ?blockcopy for aDMA transfer:

Note SICL does not support overlapped DMA transfers, which means the
i ?bl ockcopy functions will not return until the end of the DMA transfer.

/* bl ockcopy. c
Thi s exanpl e denmonstrates how to use i ?bl ockcopy to nove
data. The SICL bl ockcopy routines will attenpt to use DVA
if one of the locations is A24 or A32 address space.
If neither location is in A24 or A32 space the data
will be nove in the normal fashion.

Usage:

bl ockcopy -a &<synbolic_name>
Ret urn Val ue:

none */

#i ncl ude <stdio. h>
#i ncl ude <stdlib. h>
#i ncl ude <sicl.h>

static void error_usage(const char *);
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mai n(int argc, char *argv[]) {
| ong o;
I NST id;
static char *a24 buf;
static char *shr_buf;
unsi gned | ong bufsize = 1024 * 2;
char *addr = NULL;

while ((o = getopt(argc, argv, "a:b:i:n:")) !'= EOF)
switch (o) {

case 'a’':
addr = optarg;
br eak;

defaul t:
error_usage(argv[0]);
br eak;

}

if (addr == NULL)
error _usage(argv[0]);

ionerror (I_ERROR NO EXIT);
id = iopen (addr);

/* NOTE: Shared nenmory is not supported.
Use an array declared in the programor use nalloc

*/
shr_buf = mall oc (0x80000);
a24_buf = imap (id, |_MAP_A24, 0x20, 0x8, 0);

printf("Menory to A24 (D16).\n\n");

i wbl ockcopy (i d,
(unsi gned short *)shr_buf,
(unsi gned short *)a24_ buf,
buf si ze,
0 )

Chapter 4 83

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Using HP SICL with VXI
Using i ?bl ockcopy for DMA Transfers

printf("A24 to nmenory (D16).\n\n");

i wbl ockcopy (i d,
(unsi gned short *)a24_buf,
(unsi gned short *)shr_buf,
1,
0
)

printf("Menory to A24 (D32).\n\n");

i I bl ockcopy (id,
(unsigned |l ong *)shr_buf,
(unsi gned | ong *)a24_buf,
buf si ze,
0

)

printf("A24 to nmenmory (D32).\n\n");

i I bl ockcopy (id,
(unsi gned | ong *)a24_buf,
(unsi gned | ong *)shr_buf,

buf si ze,
0
)
}
static void error_usage(const char *prognane)
{
printf("Usage Error: % &<options>\n", prognane);
printf("\t-a &addr>:\tSICL address\n");
exit(1);
}
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Using VXI Specific Interrupts

Note

SICL only supports interrupts on VX1/VME cards using Release on
Acknowledgment (ROAK). VXI/VME cards using Release on Register
Access (RORA) are not supported.

Seethei seti ntr functioninthe HP S CL Reference Manual for alist of
V XI specific interrupts.

The following pseudo-code describes the actions performed by SICL when a
VME interrupt arrives and/or aV X| signal register write occurs.
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VME Interrupt arrives:
get iack val ue
send | _|I NTR_VME_I RQ?
is VME IRQ |ine configured VME only
if yes then
exit
do lower 8 bits match | ogi cal address of one of our servants?
if yes then
/* iack is fromone of our servants */
cal | servant _si gnal _processi ng(iack)

el se
/* jack is froma non-servant VXl device or VME device */
send | _INTR_VXI _VME interrupt to interface sessions

Si gnal Register Wite occurs:
get value witten to signal register
send | _I NTR_ANY_SI G
do lower 8 bits match | ogi cal address of one of our servants?
if yes then
/* Signal is fromone of our servants */
call Servant_si gnal _processi ng(val ue)
el se
/* Stray signal */
send | _INTR_ VXI_UKNSIG to interface sessions
servant _si gnal _processi ng (signal _val ue)
/* Value is formone of our servants */
is signal value a response signal?
If yes then
process response signa
exit
/* Signal is an event signal */
is signal an RT or RF event?
if yes then
/* A request TRUE or request FALSE arrived */
process request TRUE or request FALSE event
generate SRQ if appropriate

exit
is signal an undefined command event?
if yes then

/* Undefined command event */

process an undefi ned comand event

exit
/* Signal is a user-defined or undefined event */
send | _INTR VXI _SIGNAL to device sessions for this device
exit
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Processing VME Interrupts Example

/* vmeintr.c

This exanple uses SICL to cause a VME interrupt from an

HP E1361 regi ster-based relay card at | ogical address 136. */
#i ncl ude &<sicl.h>

static void vneint (INST, unsigned short);
static void int_setup (INST, unsigned |ong);
static void int_hndlr (INST, long, |ong);
int intr = 0;
mai n() {

int o;

INST id_intf1;

unsi gned | ong nask = 1;

ionerror (I_ERROR EXIT);

iintroff ();

id_intfl = iopen ("vxi,136");

int_setup (id_intfl, nask);

vheint (id_intfl, 136);

/* wait for SRQ or interrupt condition */
iwaithdlr (0);

iintron ();
iclose (id_intfl);

}

static void int_setup(lINST id, unsigned | ong nmask) {
ionintr(id, int_hndlr);

isetintr(id, |_INTR_VXI _SIGNAL, mask);

}

static void vneint (INST id, unsigned short |addr) {
int reg;

vol atile char *al6_ptr = O;

reg = 8§;
alé_ptr = imap (id, |I_MAP_A16, 0, 1, 0);

/* Cause relay card to interrupt: */
*(unsi gned short *)(al6_ptr + 0xc000 + | addr * 64 + reg) = 0xO;
}
static void int_hndlr (INST id, |ong reason, |long sec) {
printf ("VME interrupt: reason: Ox%, sec: Ox%\n",
reason, sec);
intr = 1;

Chapter 4 87

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Using HP SICL with VXI
Summary of VXI Specific Functions

Summary of VXI Specific Functions

Note Using these VX1 interface specific functions means that the program cannot
be used on other interfaces and, therefore, becomes | ess portable.

Function Name Action
i vXi busst at us Returns requested bus status information
i vxigettrigroute Returns the routing of the requested trigger line
i vxirm nfo Returns information about VXI devices
i vXi servants Identifies active servants
i vxitrigoff De-asserts VXI trigger line(s)
ivxitrigon Asserts VXI trigger line(s)
ivxitrigroute Routes VXI trigger lines
i vXi wai t nor nop Suspends until normal operation is established
i vXiws Sends a word-serial command to a device
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This appendix describes the utilities that are shipped with SICL. The
following utilities are described in al phabetical order:

W iclear
W i peek
W i poke
W iread
Biwite
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iclear
Syntax iclear [-t timeout] [-v] [-?] Sym name

Description i cl ear performsadevice or interface defined clear operation on the device
or interface specified by the sym _name parameter. Sym nameisthe SICL
address of the device or interface being addressed. If sym _name refersto a
device, then a device clear command will be sent to the device. If
sym_name refersto an interface, then the interface clear command will be
sent to that interface. The actual functions of the device clear or interface
clear are specific to the device or interface.

For example, executing i cl ear on an HP-IB device will result in the SDC
command being sent to that device. Executingi cl ear on an HP-IB
interface will result in the IFC and REN line being pulsed (if theinterfaceis
system controller), and the interface hardware being reset.

Thei cl ear command, when used on aV X1 interface session causes apulse
on the SY SRESET line which cancels the normal operation state until the
resource manager has reconfigured the VX1 system. Thei cl ear command,
when used on aV X1 message-based device session sends aword-serial

Cl ear command to the specified device.

The parameter definitions follow.

t timeout Times out after timeout milliseconds.
v Turns on verbose mode.
? Prints the usage of the iclear program.

Example iclear -t 1000 vxi
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Ipeek
Syntax i peek [-Vv] [-?] [- b]- W- 1 ] sym_name map_space offset

Description i peek isthe SICL utility for examining memory locations on interfaces that
support mapping. Thei peek utility will print the contents of the specified
memory location in hexadecimal.

Thesym nameisthe SICL syrbol i ¢ nane of theinterface. Theinterface
must support mapping, such as V XI.

The map_space is the map areathat you would like to examine. Currently
the only interface supported isVXI. Thevaid map spacesare A16, A24,
A32, VXIDEV, EXTEND, and SHARED. Seethei map function in the
HP S CL Reference Manual for a description of these mappings.

The offset isthe offset, in bytes, from the beginning of the mapped space to
the location that is to be examined.

The parameter definitions follow.

v Turns on verbose mode.

? Prints the usage of thei peek program.

b Specifies that the register sizeis a byte (8 bits).

w Specifiesthat the register size isaword (16 bits, default).

I Specifies that the register sizeisalong (32 bits).

Example ipeek vxi Al6 0xC000 1
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ipoke
Syntax i poke [-Vv] [- ?] [- b]- W- | ] sym_name map_space offset value

Description i poke isthe SICL utility for writing to memory locations on interfaces that
support mapping. Thei poke utility will write the contents of the value
parameter to the specified memory location.

Thesym nameisthe SICL syrbol i ¢ nane of theinterface. Theinterface
must support mapping, such as V XI.

The map_space isthe map areathat you would like to write to. Currently the
only interface supported isVXI. The valid map spaces are A16, A24, A32,

VXIDEV, EXTEND, and SHARED. Seethei map functioninthe HP SCL
Reference Manual for a description of these mappings.

The offset isthe offset, in bytes, from the beginning of the mapped space to
the location that is to be written.

The parameter definitions follow.

v Turns on verbose mode.

? Prints the usage of the ipoke program.

b Specifies that the register sizeis abyte (8 bits).

w Specifies that the register sizeisaword (16 bits, default).

I Specifies that the register size isalong (32 bits).

Example i poke vxi A24 0x200000 1 0x0000
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iread
Syntax iread[-t timeout] [-c count] [-e end char] [- v] [- ?] sym nhame

Description i read isthe SICL utility for reading data from devices. The output of
i read goesto stdout. Theread isterminated only when count number of
bytesis read, atimeout occurs, a byte isread with the END indicator, or the
termination character end_char isread. These conditions may occur in
combination.

The sym nameisthe SICL synbol i ¢ nane, or address, of the device that
was determined during the interface configuration. Notethati r ead isonly
supported for device addresses.

The parameter definitions follow.

t timeout Specifies the timeout value in milliseconds.
¢ count Specifies the number of bytes to read.

e end char Defines atermination character for the read.
v Turns on verbose mode.

? Prints the usage of thei r ead program.

Example iread hpib, 16
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iwrite
Syntax iwite[-s size][-t timeout] [-e O|1] [- v] [- ?] sym_name
Description iwrite isthe SICL utility for writing datato adevice. Theinput of

i writ e comesfrom stdin. The writeisterminated only when size number
of bytesiswritten or atimeout occurs.

The sym nameisthe SICL synbol i ¢ nane of the device. Note that
i writeisonly supported for device addresses.

The parameter definitions follow:

s size Specifies the number of bytes to read.
t timeout Specifies the timeout value in milliseconds
e 0|1 Set to non-zero if the END indicator should be given on

the last byte of the block, or zero if it should not. Note
that if this parameter is not specified, i wri t e will
default to giving the END indicator on the last byte of

the block.
v Turns on verbose mode.
? Prints the usage of thei wr i t e program.

Example iwite hpib, 16
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When SICL isinstalled and configured, certain SICL utilities and
configuration files are copied onto your system. The VXI systemis
configured using two SICL utilities and the VX1 configuration files. These
utilities automatically run when the system boots. Thefollowingisa
summary of the V X1bus boot process utilities:

iproc This utility runs at system boot and performs various
system initialization functions. It uses thei proc. cf
configuration file to determine when the other
configuration utility, i vxi rm runs.

ivxirm This utility runs the resource manager which initializes
and configures the VXI mainframe resources. The
resource manager reads the VXI configuration files and
polls the VXI devices to determine their resources and
capabilities. This utility runs at mainframe initialization
unless otherwise specified in the i pr oc. cf
configuration file (default is to run at mainframe
initialization and when SYSRESET is detected).

configuration  These files specify some site-dependent configuration
files rules and any changes from the default.
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The VXI Resource Manager (ivxirm)

Thei vxi r mutility is the resource manager which initializes and configures
the VX1 mainframe resources. The resource manager reads the V XI
configuration files and polls the VXI devicesto determine their resources
and capabilities. The commander servant hierarchy is set up and the
appropriate commands are sent to the VX1 devices. The information isthen
stored in the following directory on your system:

lusr/sicl/etc/vxilu/rsrcngr. out

whereluisthelogical unit of the VXI interface. The resource manager also
optionaly prints this information to the standard outpui.

You can run this utility from the command line, or it generally runs at
mainframe initiaization if specifiedinthei proc. cf configuration file
(default isto run when the system boots).

Additionally, there is another utility that can be used to review the system
resources. Thei vxi sc utility readsther srcngr. out fileand printsa
human readable display of the current configuration. Seethei vxi r mand

i vxi sc utilitieslater in this appendix for a description on using these
utilities.

If you manually re-run the resource manager and get aGENERI C |/ O
error, you need to terminate thei pr oc daemon, and execute the following
command:

fusr/sicl/bin/iclear vxi

Generally, there is no need to manually run the resource manager.
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The VXI Configuration Files

In general, the resource manager follows a set of rules defined by the VXI
Standard when configuring the system. However, the VXI standard does not
define some aspects of configuration and sometimes you need to make
changes to the default.

The VX1 configuration files specify some site-dependent configuration rules
and any changes from the default. Thesefilesreside in the following
directories on your system. Each fileis explained in the following sections.

File Name LynxOS Directory Location

vxi manuf . cf lusr/sicl/etc

vxi model . cf lusr/sicl/etc

dynami c. cf fusr/sicl/etc/vxil
vedev. cf [usr/sicl/etc/vxil
irq.cf lusr/sicl/etc/vxil
cmdr srvt . cf lfusr/sicl/etc/vxil
namnes. cf fusr/sicl/etc/vxil
oride. cf fusr/sicl/etc/vxil
ttltrig.cf lfusr/sicl/etc/vxil

Thevxi manuf . cf Configuration File

Thevxi manuf . cf file contains a database that cross references the V XI
manufacturer id numbers and the name of the manufacturer. Thei vxi rm
utility reads the manufacturer id number from the VX1 device. Thei vxi sc
utility then uses that number and thisfile to print out the name of the
manufacturer. |f you add anew VXI device that is not currently in thefile,
you may want to add an entry to the file.
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Thevxi nodel . cf Configuration File

Thevxi nodel . cf file contains a database that lists a cross reference of
manufacturer id, model id, and VX1 device names. Thei vxi r mutility reads
the model id number from the VXI device and thei vxi sc utility uses that
information and thisfileto print out the VXI devicemoded. If you add anew
V XI deviceto your system that is not currently in this database, you may
want to add an entry to thisfile.

Thedynam c. cf Configuration File

Thedynani c. cf filecontainsalist of VXI devicesto be dynamically
configured. You only need to add entriesto thisfile if you want to override
the default dynamic configuration assignment by the resource manager.
Normally, if you have adynamically configurable device and the logical
addressis set at 255, the resource manager will assign the first available
address. Howeuver, if adynamically configurable device has an entry in this
file, the resource manager will assign the address listed in thefile.

Thevnmedev. cf Configuration File

Thevnedev. cf filecontainsalist of VME devicesthat use resourcesin the

VXI mainframe. Since the resource manager is unable to detect VME

devices, the resource manager uses thisinformation to determine such things

as the slot number, wherethe VME deviceislocated (A16, A32, or A24),

how much memory it uses, and what interrupt linesit uses. Additionally, the
resource manager verifies that the same resources aren’t allocated to more
than one device. See "Communicating with VME Devices" in Chapter 4,
“Using HP SICL with VXI,” for more information on setting up VME

devices in your VXI mainframe. This file is also used byithei sc utility

to print out information about the devices.
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Theirq. cf Configuration File

Theirq. cf fileisadatabase that maps specific interrupt linesto VXI
interrupt handlers. 1f you have non-programmable interrupters and you want
the interrupters to be recognized by a VXI interrupt handler, you must make
an entry inthisfile. Additionaly, if you have programmable interrupters
and you want them to be recognized by a device other than what's assigned
by the resource manager (the commander of that device), you can make an
entry in thisfileto override the default. Keep in mind that not all VXl
devices need to use interrupt lines and not all interrupt lines need to be
assigned. Note that any interrupt lines assigned in this file cannot also be
assigned in thevmedev. cf configuration file.

Thecmdr srvt . cf Configuration File

Thecmdrsrvt. cf file contains acommander/servant hierarchy other than
the default for the VX1 system. The resource manager will set up the
commander/servant hierarchy according to the commander’s logical
addresses and the servant area switch. However, you can use thisfile to
override the default according to the commander’s switch settings. Thisfile
should only contain changes from the normal.

Thenanes. cf Configuration File

Thenanes. cf fileisadatabase that contains alist of symbolic namesto
assign VXI devices that have been configured. Thei vxi r mutility reads
the model id number from the VX1 device and thei vxi sc utility uses that
information and thisfileto print out the VXI device symbolic name. If you
add anew V XI device to your system that is not currently in the database,
you may want to add an entry to thisfile.
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Theori de. cf Configuration File

Theori de. cf filecontainsvaluesto be written to logical address space for
register-based instruments. This dataiswritten to A16 address space after
the resource manager runs, but before the system’s resources are rel eased.
This can be used for custom configuration of register-based instruments
every time the resource manager runs. It can aso be used to program
extender devices like the VXI/MXI Bus Extender card. See "Routing
External Trigger Lines on the E1482 V X1-MX| Extender Bus Card" in
Chapter 4, "Using HP SICL with VXI," for an example of using thisfile.

Thettltrig.cf Configuration File

Thettltrig.cf filecontainsthe mapping of VXI devicesto TTL trigger
lines for extended VXI/MXI systems. If you have an extended VXI/MXI
system and you want your TTL trigger lines to be recognized, you must map
the TTL trigger line to the source logical addressin thisfile. Thisfile can
only be used for extended V XI/MXI systems. See"Routing VXI TTL
Trigger Linesin aVXI System™" in Chapter 4, “Using HP SICL with VXI,”
for an example of using this file.
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Thei pr oc Utility (Initialization and
SYSRESET)

SICL installsaprogram calledi pr oc. Thisprogram usesthei pr oc. cf file
to determine how your system isinitialized. Thei proc. cf file determines
when thei vxi r mprogram runs and with what options. Additionaly, the

i proc. cf file specifies what action istaken when your VXI system
encounters a SY SRESET.

If you have aVXI backplane, thei pr oc program isrun at system boot time.
This program becomes a daemon and monitors the VX1 backplane for
SYSRESET. Thei proc. cf filetélsi proc what todo if aSYSRESET
occurs. Usually you want the resource manager to run and configure your
system (since the SY SRESET has invalidated the configuration).

Thei proc. cf fileisstoredin the following directories on your system:
lusr/sicl/etc

Thefollowing isan example of the/ usr/sicl/etc/iproc.cf file

#

# For E623x support, Sanple shown using SICL synbolic nane
# as 'vxi’

#

boot echo "SICL: Instrunent [/O lnitialization"

boot ivxirm-I| wvxi

# When a SYSRESET occurs, rerun the resource nanager
# (delay 5 sec). The resource nmanager MJST be run in

# the background (ie. last character should be a '&).

sysreset vxi ivxirm-t 5
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Viewing the VXIbus System Configuration

You can use the SICL i vxi sc utility to read the current system
configuration and print a human readable display by running the following
command at the prompt:

i vxi sc
See "V XI Configuration Utilities" later in this appendix for information on
using this utility.
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VX1 Configuration Utilities

Thefollowing SICL utilities are available to help you configure your VXI

system:

W iproc

B ivxirm
W ivxisc

The utilities are located in the following directory on your system:
/usr/sicl/bin

Each of these utilitiesis described in detail in the sections that follow.
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Note
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iproc

i proc isdesigned torun at system boot time from/ et ¢/ r ¢ on your
system. It performs various SICL system initialization functions. In
addition, it is configurable by the system administrator to execute programs
at boot time or on certain asynchronous events, such as VX1 SY SRESET.
This configuration is done by editing thefilei proc. cf , which isread only
when thei pr oc daemon begins execution. It consists of lines beginning
with keywords which determine the actions of the i pr oc program. The

i proc. cf fileislocated in the following directory on your system:

lusr/sicl/etc
The format of the configuration linesis asfollows:
keyword action
or

keyword interface name action

Without akeyword in i proc. cf that allows or requiresi pr oc to continue
execution, such assysr eset or moni t or, i proc will halt execution and
exit.
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The functions of the keywords are described below:

boot This keyword will execute the action
when the i pr oc daemon begins
execution. The normal time for i pr oc
to run is when the system boots.

sysreset jnterface _nane This keyword will execute the action on
the interface_name when a VXI
SYSRESET interrupt is detected by the
i pr oc daemon. This function is
primarily used to ensure that the VXI
resource manager, i vxi r m will be run
in response to a VXI SYSRESET. This
requires i pr oc to continue execution.

noni t or This keyword allows the i pr oc daemon
to continue execution if sysr eset is not
used. This is useful during debugging
activities.
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Ivxirm
Syntax i vxi rm [- di pt vDI LMS] [arguments.... ]

Description Thei vxi r m(the resource manager) initializes the VX1 and MXI buses by
reading several configuration files and by polling the VXI devicesto
determine their resources and capabilities. Then, using a set of rules
governing VXI configuration, it defines the relationships between
commanders and servants and writes thisinformation to ther sr cngr . out
configuration file. The resource manager also optionally printsthis
information to the standard output. The resource manager is usually run
automatically at system power-on.

The command line argument definitions follow:

d The next argument contains the name of the directory for the static and
operating configuration files. Thisdefaultsto/ usr/ si cl /et c/vxi luon
your system, where lu isthe logical unit number of the VXI interface.

[ Ignore static configuration files. The static configuration files contain a set
of rules for the resource manager to use during configuration. With this
option, the resource manager ignores the static configuration files and
follows only the standard V XI configuration rules.

p Print the results of the configuration using thei vxi sc program.

t n Delay n seconds before starting. To support the VX1 Standard, set the
delay tofive secondsto alow instruments to complete their self test. If you
do not set this option, the default valueis no delay.

v Print a verbose output of the resource manager’s actions. Thisis useful for
debugging the mainframe configuration.

D The next argument specifies the directory that containsthe i vxi sc
program. Thisdefaultsto/ usr/ si cl/ bi n onyour system.

I The next argument contains the name of the V X1 interface that the resource
manager will useto accessthe VX1 bus. Thisargument is provided mainly
for controllers which can connect to multiple, separate VXI systems
through multiple VXI or MXI interfaces. Thisdefaultsto vxi .
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Send all messagesto afilenamedr srcngr . err inthedirectory for static
and operating configuration files.

Set the limits for alocation of A24 and A32 memory space to the
maximum addresses for that space. The default limits will be set so that
the upper and lower one-eighth of A24 and A32 space will not be
allocated.

The next argument contains the name of the program to use to print the
VXI configuration. This defaultsto thei vxi sc program.

The resource manager first accesses the configuration files as directed by the
argument above. It then determines resource and capability information
from the VXI devicesin the mainframe or multi-mainframe hierarchy. The
resource manager then determines the proper configuration according to the
rules defined by the configuration files and the standard V X1 configuration
methods. It then sends appropriate commands to the VXI devices. The
configuration is optionally printed. Finally, the configuration information is
stored inther srcnyr . out filefor use by other programs. The

rsrcngr. out filecontains binary data, not ASCII text.

In the case of multiframe (extended) V X1 systems using VXI-MXI bus
extenders, the resource manager will set up logical address windows, A16/
A24/A32 windows, and interrupt routing registers prior to establishing the
commander-servant hierarchy and initiating normal operation.

The VXI configuration files specify the site-dependent configuration rule
changes. See"The VXI Configuration Files" earlier in this appendix for a
description of the file contents.

i vxi r misnormally run automatically fromthei pr oc daemon. It cannot be
run a second time (manually) without asserting the VX1 SY SRESET
(i cl ear command) or cycling power on the mainframe.

ivxirm-p
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IVXisC
Syntax  ivxisc [-sdvfphm ] [directory]

Description The ivxisc command reads the operating configuration file,
lusr/sicl/etc/vxilu/ rsrcngr.out onyour LynxOS system (where
luisthelogica unit of the VXI interface) and prints a human readable
display of the current configuration. This display includes slot number
tables for each V X1 busin the configuration and logical address tables for
each MXI bus, adevice table, VME device information, alist of failed
devices, aprotocol support table, the commander servant hierarchy, an A24/
A32 memory map and an interrupt line allocation table.

The default command (no arguments) prints all tables.

Parameters:
s Prints bus/slot tables.
d Prints device table.
v Prints VME device table.
f Prints failed device table.
p Prints protocol table.
h Prints hierarchy.
m Prints memory map.
i Prints IRQ table.
directory Operating file directory on your system.

(default: / usr/sicl/etc/ vxilu)

Example For the VX1 interface at logical unit (lu) O:
ivxisc Jusr/sicl/etc/vxiO

A sample output follows.
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i vxi sc Output example:

VXl Current Configuration:
VXl Bus: O

Devi ce Logical Addresses: 0 2 24
Sl ots: 0 1 2 3 4 5 6
Enpty O O O 0O O

Si ngl e Device
Mil tiple Devices

X X

VIVE

Fai |l ed

VXI Device Tabl e:

Nane LADD Sl ot Bus Manuf act urer

devl 0 0 0 Hew ett-Packard

r el aynux 2 ? 0 Hew ett-Packard

dev2 24 8 0 Hew ett-Packard

dev3 56 6 0 Hew ett-Packard
? - slot nunber unknown

VME Devi ce Tabl e:

Nane

Sl ot

No VME cards confi gured.

Si ze

Bus

Space

Fai | ed Devi ces:

Name

Bus Slot WManufacturer

No FAI LED devi ces det ect ed.

56

7 8 9 10 11 12

o] O O OO
X

Model

E623x Pentium VXl Controller wSlot 0
E1345 16 ch. 3Wrelay nux

E1413A/ B/ C 64 ch. 100 Khz Scanning A/ D
E1415A 64 ch. d osed Loop Controller
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i vxi sc Output example (cont.):

Protocol Support (Msg Based Devi ces)

Name CMVMDR SIG MSTR INT FHS SMP RG EG ERR PI PH TRG 14 | LWELW1.3

devl X X X X X X X

Conmmander/ Servant Hi erarchy;

devl
rel aynux
dev2
dev3

Menmory Map:

A24 Devi ce Nane

0x400000 - Ox7fffff devl
0x200000 - Ox23ffff dev2
0x240000 - Ox27ffff dev3

A32 Devi ce Nane

No devi ces mapped into A32 space

I nterrupt Request Lines:

Handl er I nterrupter
Nanme 1234567 1234567
devl XX XXXXX
rel aynmux
dev2
dev3
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Configuring HP SICL

This appendix explains how to configure SICL. It includes procedures to
edit the hweconf i g. cf file, which contains the configuration details for

SICL interfaces, and how to run thesi cl conf utility for rebuilding the

kernel.
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Configuring HP SICL for VXI

HP SICL is preconfigured for VX1 at the factory. If you need to reconfigure
SICL, use the following procedure.

The VXI configuration is done by running the si cl conf utility, as
explained in this section. Thesi cl conf utility rebuildsthe kernel. The
following steps explain how to run this utility to configure VX1 and rebuild
SICL into the kernel.

1. Loginasroot onthe Lynx system.
2. Editthe/usr/sicl/etc/hweonfig. cf file

3. Runthesi cl conf utility using the following command to build a new
kernel:

[ usr/sicl/bin/siclconf

4. To use the new kernel, reboot the Lynx system using the following
command:

[ etc/reboot -aN

5. Additional information islocated in the README file
lusr/sicl/|ib/ READMVE.

Appendix C 117

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Note

Configuring HP SICL
Editing the Hardware Configuration File

Editing the Hardware Configuration File

The hardware configuration file, hwconf i g. cf , contains the configuration
details for SICL interfaces, and isused by thesi cl conf utility for
rebuilding the kernel.

To Edit thehwconf i g. cf File

This configuration involves editing the hwconf i g. cf fileto specify your
I/O interfaces, building the kernel, and rebooting the system.

1. Loginasroot onthe system to be configured.

2. Editthe/usr/sicl/etc/ hweonfig. cf filetoreflect thel/O
hardware you want to use. You need to have one entry for each I/O
interface in the system. Thedefault hwconfi g. cf fileislocatedinthe
/usr/sicl/defaul ts directory.

You must ensure that al addresses and interrupt lines (IRQs) are unique and
do not conflict with an address or IRQ line used by any other card in the
system.

3. Runthe SICL configuration utility by entering the following command at
the prompt:

/usr/sicl/bin/siclconf
Thesi cl conf utility will configure your system, and rebuild the kernel.

4. Oncethe SICL configuration utility finishes, you need to reboot the
system. Enter the following command at the prompt:

[ etc/ reboot -aN
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About the Hardware Configuration File

Eachlineinthehwconfi g. cf file correspondsto an interface card that will
be used for instrument 1/O. Thereisonly one line for each interface card in
the system. Thisfile only needsto be edited if you are not running the 1/0
setup utility. You can view the default hweconfi g. cf fileinthe directory
/usr/sicl/defaults.

The format of each lineis asfollows:

Ilu symname cardname location [ card specific values]

Where:
lu Logical unit number of the card (0<lu<10000). Each
interface card must have a unique logical unit number.
The actual value used is not important, but you must
remember this number in order to address the card in
your application properly.
Symname A symbolic name for your card. Each card must have a

unique symbolic name. This name may be used instead
of the logical unit number to address an interface. The
default symbolic name for your HP-IB interface should
be hpi b.

cardname The specific name of the card. This is used to determine
which driver to use.

location The location of the card.

Card-specific information is described below for each possible card. In each
case, the values specified are numbers and may be represented in either
hexadecimal (using Ox. . . ), octal (using 0. . . ), binary (using Ob. . . ), or
decimal (default).
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address
A string uniquely identifying a particular interface or a device on that
interface.

buserror
An action that occurs when accessto a given address fails either because
no register exists at the given address, or the register at the address
refuses to respond.

buserror handler
Programming code executed when a bus error occurs.

commander session
A session that communicates to the controller of this system.

controller
A computer used to communicate with a remote device such as an
instrument. |n the communications between the controller and the device
the contraller isin charge of, and controls the flow of communication
(i.e. does the addressing and/or other bus management).

controller role
A computer acting as a controller communicating with a device.

device
A unit that receives commands from a controller. Typically adeviceis
an instrument but could also be a computer acting in a non-controller
role, or another peripheral such asaprinter or plotter.

devicedriver
A segment of software code that communicates with adevice. It may
either communicate directly with adevice by reading and writing
registers, or it may communicate through an interface driver.
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device session
A session that communicates as a controller specifically with asingle
device, such as an instrument.

handler
A software routine used to respond to an asynchronous event such as an
error or an interrupt.

instrument
A device that accepts commands and performs atest or measurement
function.

interface
A connection and communication media between devices and
controllers, including mechanical, el ectrical, and protocol connections.

interfacedriver
A software segment that communicates with an interface. It also handles
commands used to perform communications on an interface.

interface session
A session that communicates and controls parameters affecting an entire
interface.

interrupts
Asynchronous events requiring attention out of the normal flow of
control of a program.

lock
A state that prohibits other users from accessing aresource, such asa
device or interface.

logical unit
A logica unit isanumber associated an interface. A logical unit, in
SICL, uniquely identifies an interface. Each interface on the controller
must have aunique logical unit. Thelogical unit is specified during the
system configuration.
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mapping
An operation that returns a pointer to a specified section of an address
space as well as makes the specified range of addresses accessible to the
requester.

non-controller role
A computer acting as a device communicating with a controller.

process
An operating system object containing one or more threads of execution
that share adata space. A multi-process system isacomputer system that
allows multiple programs to execute simultaneously, each in a separate
process environment. A single-process system is acomputer system that
alows only asingle program to execute at a given point in time.

register
An address location that controls or monitors hardware.

session
An instance of acommunications channel with adevice. A sessionis
established when the channel is opened with the i open functionand is
closed with a corresponding call to i cl ose.

SRQ
Service Request. An asynchronous request (an interrupt) from aremote
device indicating that the device requires servicing.

status byte
A byte of information returned from aremote device showing the current
state and status of the device.

symbolic name
A name corresponding to asingle interface. This name uniquely
identifies the interface on this controller. If there is more than one
interface on the controller, each interface must have a unique symbolic
name. The symbolic name is specified during the system configuration.
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thread
An operating system object that consists of aflow of control within a
process. A single process may have multiple threads that each have
access to the same data space within the process. However, each thread
has its own stack and al threads may execute concurrently with each
other (either on multiple processors, or by time-sharing asingle
processor).
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A

Active Controller, 42, 45, 51
Address
cmdr, 51
HP-1B interface symbolic name, 11,
44
Primary, 40
Secondary, 40
Symbolic name
HP-IB, 11, 44
HP-IB interface, 10
VXI, 67
VX1 interface symbolic name, 67
Addressing
Commander sessions, 12
Device sessions, 10
HP-IB commander sessions, 51
HP-IB device sessions, 40
HP-IB interface sessions, 44
Interface sessions, 11
VXI interface sessions, 67
VX message-based device sessions,
59
V X1 register-based device sessions,
62
Argument modifier, 17
Array size, 16
Asynchronous events, 25
Interrupts, 25
SRQs, 25

B

bl ockcopy. ¢ example, 82
Buffers, flushing, 21

C

cardname, 119
cmdr string, 12, 51
cndrsrvt . cf file, 102
Comma operator, 16
Command Module, 58, 62
Commander sessions, 12
Addressing, 12
HP-IB addressing, 51

HP-1B communicating, 51

VX1 not supported, 57
Commander/Servant hierarchy, 102
Commands, word-serial, 76
Communication sessions, 9

HP-1B, 39

VXI, 57
Compiling SICL programs, 7
Configuration

i VXi sc utility, 105, 111

SICL, 117

si cl conf utility, 117

View current VXI system

configuration, 105, 111

VXI system, 98

VX1 Utilities, 106
Configuration files

cmdr srvt. cf, 102

dynam c. cf, 101

hwconfi g. cf, 118, 119

i proc.cf, 104

irq.cf, 102

nanes. cf, 102

oride. cf, 71, 73, 81, 103

ttltrig.cf, 79, 103

vredev. cf, 70, 73, 101

VXI, 100=?7

VXI/MXI, ??403

vxi manuf . cf, 100

vxi nodel . cf, 101

D

Device registers, reading and writing,
65, 72
Device sessions, 10
Addressing, 10
HP-IB, 40
HP-IB addressing, 40
HP-IB example, 42
VME devices, 69
VXI, 57
VX1 addressing, 59, 62
VX1 communicating, 58
VX1 example, 61, 65
VXI register programming, 63
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Disable events, 26

DMA transfers, 82

dynam c. cf file, 101
Dynamically configured devices, 101

E

E1482 external trigger lines, 81
E1489 trigger lines, 78
Enable
Error handler, 30
Events, 25, 26
Interrupt events, 25
Interrupt handler, 25
SRQ handlers, 25
END indicator, 21
err hand. c example, 31
errhand2. c example, 32
Error handlers, 30
Creating your own, 32
Example, 31
Error routines, 30
| ERROR EXIT, 30
| ERROR _NO EXI T, 30
Events
Asynchronous, 25
Disable, 26
Enable, 25, 26
Interrupts, 25
SRQs, 25
Examples
bl ockcopy. c, 82
errhand. c, 31
errhand2. c, 32
formatio.c, 19
hpi bdev. c, 42
hpi bintr. c, 47
hpi bst at us. c, 46
interrupts.c, 28
| ocking.c, 35
nonformati o.c, 24
vnedev. c, 74
veintr.c, 87
vxiintr.c, 68
vXi mesdev. c, 61
vXi regdev. c, 66

External trigger lines
Routing, 81

F

Field width, 15
Flushing buffers, 21
Format flags, 15
Format string, 21
formatio. c example, 19
Formatted 1/0O, 13
Argument modifier, 17
Array size, 16
Buffers, 21
Comma operator, 16
Conversion, 14
Example, 19
Field width, 15
Format flags, 15
Format string, 21
Precision, 16
Routines, 22
Functions
HP-1B specific, 53
VX1 specific, 88

G

GET in HP-IB device sessions, 41
GET in HP-IB interface sessions, 45
GPIB, See HP-IB

H

Handlers
Error, 30
Interrupts, 25
SRQs, 25
Wait for, 26

Header files
sicl.h,8

HP SICL utilities, 90

HP-IB
Addressing commander sessions, 51
Addressing device sessions, 40
Addressing interface sessions, 44
Communicating with commanders, 51
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Communicating with interfaces, 44
Device session example, 42
Device sessions, 40
Interface session example, 46, 47
Primary address, 40
Secondary address, 40
SICL functions, list of, 53
Symbolic name, 11, 44
HP-1B commander sessions
Interrupts, 52

i read, 52

i setsth, 52

iwite, 52

HP-IB device sessions
iclear, 4l

Interrupts, 41

i read, 41

i readstb, 41
itrigger,41

iwite, 41

Service requests, 42

HP-IB interface sessions
iclear, 45

Interrupts, 45

i read, 45
itrigger,45

iwite, 45

i xtrig,45

Service requests, 45

hpi bdev. c example, 42
hpi bi ntr. c example, 47
hpi bst at us. ¢ example, 46
hwconfi g. cf file, 118, 119

_ERR_NOLOCK, 33
_ERRCOR EXIT, 30
_ERROR NO EXIT, 30

i bl ockcopy

DMA transfers, 82

i clear

HP-IB device sessions, 41
HP-IB interface sessions, 45
VXI device sessions, 76
VXI interface sessions, 77

i cl ear utility, 91

|IEEE 488, See HP-IB

IFC in HP-IB interface sessions, 45

i flush, 22

i fread, 22, 23

ifwite, 22,23

iintroff, 26

iintron, 26

il ock, 33

i map, 63

I NST, 9

Interface sessions, 11
Addressing, 11
HP-IB addressing, 44
HP-1B communicating, 44
HP-1B example, 46, 47
VXI, 57
VX1 addressing, 67
VX1 communicating, 67
VX1 example, 68

Interrupt handlers, 25
Example, 28

Interrupts

HP-1B commander sessions, 52

HP-IB device sessions, 41

HP-1B interface sessions, 45

Signals, 27

VXI, 85

nt errupts. c example, 28

onerror, 30

oni ntr, 25,26

onsrq, 25, 26

VXI device sessions, 76

peek, 65, 72

peek utility, 92

poke, 65, 72

poke utility, 93

printf, 13,22

pr oc utility, 104, 107

proc. cf file, 104

pronpt f, 14, 22

read, 23

HP-1B commander sessions, 52

HP-IB device sessions, 41

HP-1B interface sessions, 45
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VXI device sessions, 76 L

_ VXl interface sessions, 77 Linking SICL programs, 7
i read utility, 94

vxitrigroute, 838

C names. cf file, 102
vXi wai t nor nop, 88

Newline character, 21

. location, 119
i readst b. . Locking, 33
HP-IB device sessions, 41 Example, 35
VXI device sessions, 76 Lock acti’ons, 2
IRQ lines, 102 Multi-user environment, 34
irg.cf file, 102 | ocki ng. c example, 35
i scanf, 13, 22 Locks, functions affected by, 33
i set buf, 22 Logical address, VXI, 59, 62
isetintr, 25, 26, 45, 78 lu. 119
isetstb '
HP-IB commander sessions, 52
i set ubuf, 22 M
itrigger,79 Manufacturer id, VXI, 100
HP-1B device sessions, 41 Mapping memory
HP-1B interface sessions, 45 32-bit access, 64
V XI device sessions, 76 Register-based devices, 63
i unl ock, 33 VME devices, 71, 73
i unmap, 65, 72 Masking signals, 27
i vXi busst at us, 88 Memory space, unmapping, 65, 72
i vxi gettrigroute, 88 Message-Based devices, 58, 59
i vXi r mutility, 99, 109 Programming example, 61
i vxi rm nfo, 88 SICL functions, 76
i vXi sc utility, 105, 111 Model number, VXI, 101
i vxi servants, 88 Multi-user environment, locking, 34
ivxitrig, 78 MXI triggering, 103
ivxitrigoff, 88
ivxitrigon, 88 N
i
i
i vxi ws, 88 ;

RN nonf or mati o. c example, 24
iwai thdlr, 26 Non-formatted 1/0, 23

iwite, 23

Example, 23

HP-1B commander sessions, 52 Notification of interrupts, 25

HP-IB device sessions, 41
HP-IB interface sessions, 45

VXI device sessions, 76 O

VXI interface sessions, 77 Opening a session, 9
iwrite utility, 95 ori de. cf file, 103
ixtrig Example, 81

HP-IB interface sessions, 45

VXI interface sessions, 79 P

Pass Control, 42, 45
Precision, 16
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Primary address, 40, 59, 62
Programming to Registers, 63

R

Register-Based devices, 58, 62
ori de. cf file, 103
Programming, 62, 63, 65

Mapping memory space, 63
Reading from, 72
Writing to, 72
Programming example, 65
SICL functions, 76

Resource Manager, 98, 99, 109

Routing external trigger lines, 81

Routing TTL trigger lines, 79

S

Secondary address, 40
VX1 not supported, 63
Service request
HP-IB device sessions, 42
HP-IB interface sessions, 45
Sessions
Addressing HP-IB commanders, 51
Addressing HP-IB devices, 40
Addressing HP-IB interfaces, 44
Addressing VX1 interfaces, 67
Addressing V X| message-based

Overview, 3
User, 3
si cl . h header file, 8
si cl conf utility, 73, 117
Signals
blocking/ignoring, 27
SRQ handlers, 25
SRQ, See Service request
Symbolic name, 10
Configuration file, 102
HP-IB interface, 11, 44
VXI interface, 59, 67
VXI/MXI interface, 62
symname, 119

T

Trigger lines
E14809, 78
VXI, 78
TTL trigger lines
Routing, 79
ttltrig.cf file 103
ttltrig.cf file 103
Example, 79

U

Unmapping memory space, 65, 72
Utilities

devices, 59 iclear, 91
Addressing VX| register-based | peek, 92
devices, 62 i poke, 93
Commander, 12 i proc, 104, 107
Device, 10 ! read, 94
HP-IB, 39 i vxirm 99, 109
HP-1B device, 40 i vxi sc, 105, 111
Interface, 11 iwite, 95
Opening, 9 si cl conf, 73, 117
Types of, 9 VX1 configuration, 106
VXI, 57
VXI device, 57 Vv
VXI interface, 57 VME
SICL . Communicating with devices, 69
Configuration, 117 VME devices, 70, 101
Features, 3 Example, 73
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Mapping memory, 71, 73
VME interrupts example, 87
vhedev. ¢ example, 74
viredev. cf file, 101
vimei ntr. c example, 87
VXI
Addressing interface sessions, 67
Addressing message-based device
sessions, 59
Addressing register-based device
sessions, 62
Commander/Servant hierarchy, 102
Communication sessions, 57
Configuration, 98, 99
Configuration files, 100—103
Configuration Utilities, 106
Device sessions, 57
Dynamically configured devices, 101
Interface sessions, 57
Interrupts, 85
IRQ lines, 102
Manufacturer id, 100
M apping memory space, 63, 71
M essage-Based devices, 58, 59
Message-Based programming
Example, 61
SICL functions, 76
Model number, 101
Register programming, 63
Register-Based devices, 58, 62
Register-Based programming
Example, 65
SICL functions, 76
Resource Manager, 99, 109
SICL functions, 88
si cl conf utility, 117
Symbolic name, 67, 102
Trigger lines, 103
Unmapping memory space, 65, 72
VME devices, 69
V XI device sessions
Example, 61, 65
iclear, 76
i onsrq, 76
iread, 76

i readstb, 76
itrigger, 76
iwite, 76
VX1 interface sessions
Example, 68
iclear, 77
i read, 77
iwite, 77
VXI/MXI
Configuration
Viewing current, 105, 111
Mapping memory space, 73
Routing external trigger lines, 81
Routing TTL trigger lines, 79
vxiintr.c example, 68
vxi manuf . cf file, 100
vxi mesdev. ¢ example, 61
vxi nodel . cf file, 101
vxi regdev. ¢ example, 66

W
Wait for handlers, 26
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