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Introduction
“

Welcome to HP Instrument BASIC

This manual will help you learn about using your HP Instrument BASIC software on the

HP 35665A. It shows you how to use the programming, editing and debugging features of

HP Instrument BASIC. It also describes how to save and recall programs and how the HP 35665A
implements HP Instrument BASIC features.

If you would like to get acquainted with the language, work through the exercises in chapter 12 of
the HP 356654 Operator’s Guide. The exercises demonstrate keystroke recording, editing, saving
and recalling HP Instrument BASIC programs. These example tasks provide a good overview of the
HP Instrument BASIC environment in the HP 35665A.

An additional aid is on-line help which provides key-specific information on HP Instrument BASIC
features. This help is accessed in the same manner as it is for other features of the HP 35665A.
Press the [ Help ] hardkey followed by the desired hardkey or softkey or use the index.
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HP Instrument BASIC Applications

HP Instrument BASIC can be used for a wide range of applications, from simple recording and
playback of measurement sequences, to remote control of other instruments.

HP Instrument BASIC is a complete system controller residing inside your analyzer. It
communicates with your analyzer via HP-IB commands and can also communicate with other
instruments, computers and peripherals over the HP-IB interface.

Using HP Instrument BASIC

You need not be proficient in a programming language to successfully use HP Instrument BASIC.
With keystroke recording, HP Instrument BASIC automatically builds an executable program by
capturing measurement sequences as they are performed. With little or no editing of this generated
code, you can put your program to work immediately controlling and automating your HP 35665A.

HP Instrument BASIC’s programming interface includes an editor, a debugging program, and a set
of programming utilities. The utilities allow you to set memory size as well as renumber, secure or
delete your program. The remaining softkeys allow you to run or continue a program, print a listing
or configure the display.

You can have up to five programs in memory at one time. Each has its own softkey that runs the
program and appears in the [ BASIC ] menu. You can customize the program softkey label. You can
obtain a program listing by pressing a softkey in one of the HP Instrument BASIC menus.

The HP Instrument BASIC command set is similar to the command set of HP Series 200/300
BASIC. HP Instrument BASIC programs can run on any HP BASIC workstation with few, if any,
changes. Refer to chapter 8, “Interfacing with the HP-IB,” for information on interfacing the

HP Series 200/300 BASIC and HP Instrument BASIC environments. Porting information is
located in the “HP Instrument BASIC Language Reference” section of the HP Instrument BASIC
Users Handbook.

9
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How to Use This Manual

Read chapters 1 through 4 to learn how to record, run, save and recall programs with a minimum of
editing and programming. This information is generally adequate for those who only need
HP Instrument BASIC to record their measurement tasks.

Read chapter 5, “Developing Programs,” and chapter 6, “Debugging Programs” to learn how to edit
programs with the front panel or with a keyboard.

Read chapter 7, “Display and Graphics Techniques,” to understand how HP Instrument BASIC’s
graphics features apply to the HP 35665A.

Read chapter 8, “Interfacing with the HP-IB,” to understand how the HP Instrument BASIC
controller in the HP 35665A interfaces with external devices (such as plotters) and external
controllers (such as HP Series 200/300 controllers).

Read chapter 9, “Interfacing with the RS-232-C Serial Port,” to understand how the HP Instrument
BASIC controller in the HP 35665A interfaces with RS-232-C compatible devices.

Refer to chapter 10 for example programs written in HP Instrument BASIC to run on the
HP 35665A.

Chapter 11 couples this manual with the HP Instrument BASIC Users Handbook. The handbook
serves users of HP Instrument BASIC on all instrument platforms. It contains three sections:

s “HP Instrument BASIC Programming Techniques”
s “HP Instrument BASIC Interfacing Techniques”
s “HP Instrument BASIC Language Reference”

Chapter 11 clarifies which parts of the handbook do not apply to the HP 35665A.

13
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- Typographical Conventions

The following conventions are used in this manual when referring to various parts of the
HP Instrument BASIC and HP 35665A operating environments:

[ Hardkey ] Brackets [ ] surrounding a bold-faced name indicate the name of a hardkey on the front
panel of the HP 35665A.

[ SOFTKEY ] Brackets { ] surrounding a name indicate the name of a softkey.

[ SOFTKEY ON OFF ] Bolded selection in a softkey indicates the state after the softkey is pressed.

[ Hardkey ] A series of hardkeys and softkeys represents the path to a given softkey or menu.

[ SOFTKEY ]

[ SOFTKEY ]

[Keyl Brackets [ ] surrounding an italic typeface indicate the name of a key on the keyboard
which can be used to edit HP Instrument BASIC programs.

ltalic ltalic typeface is used when referring to the name of a different manual. Itis also used to
emphasize a particular word or phrase.

<element> Angle brackets are used to signify a syntax element in a statement.

Other Sources of Information

n HP 356654 Operator’s

Guide

a HP 356654 Operator’s Reference

» HP Instrument BASIC Users Handbook:

~ HP Instrument BASIC Programming Techniques

- HP Instrument BASIC Interfacing Techniques

- HP Instrument BASIC Language Reference

14
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Need Assistance?

Need Assistance?

If you need assistance, contact your nearest Hewlett-Packard Sales and Service Office listed in the
HP Catalog, or contact your nearest regional office listed at the back of this guide. If you are
contacting Hewlett-Packard about a problem with your HP 35665A Dynamic Signal Analyzer, please
provide the following information:

Model number: HP 35665A

Serial number and firmware version:

(To locate the analyzer’s serial number and firmware version,
press [ System Utility ] [ S/N VERSION ].)

Options:

Date the problem was first encountered:

Circumstances in which the problem was encountered:

Can you reproduce the problem?

What effect does this problem have on you?
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Recording Programs

e

Keystroke Recording

Of all the available methods of creating HP Instrument BASIC programs, the easiest is keystroke
recording. It requires only a couple of steps to set up and run a program. It can be accomplished
with very little knowledge of programming.

You can record your program into any one of the five available locations in memory. Only one of
these memory locations is active at any one time. You can select any one of the five memory
locations as the currently active program.

What is Keystroke Recording?

Keystroke recording is a way to automatically create HP Instrument BASIC measurement
sequence programs.

To enabling recording, press:

[BASIC]
[INSTRUMNT BASIC ]

[ ENABLE RECORDING ]

Press the normal key sequences of a measurement on the analyzer. To stop recording, press the
[ BASIC ] hardkey. To run the program, press the appropriate [ RUN PROGRAM ] softkey in the
[ BASIC ] menu.

HP Instrument BASIC programs communicate with the analyzer over an internal bus.

HP Instrument BASIC uses the same set of commands that external controllers use for remote
operation of the instrument. Keystroke recording works by finding the bus command, called an
HP-IB command, that fits each operation you perform from the front panel. It builds a program line
that duplicates that operation when executed.



Recording Programs

All program lines built by keystroke recording are entered into the analyzer’s program memory. If
the memory location does not contain any code, a complete executable program is inserted. If
program statements exist in the memory location when recording is turned on, the recorded
statements are inserted into the existing code. Chapter 5, “Developing Programs,” describes how to
record into existing programs.

Note An introduction to keystroke recording with HP Instrument BASIC is included in
# chapter 12 of the HP 356654 Operator’s Guide.

HP Instrument BASIC Programs and the HP-1B Buffer

Recorded programs work by sending HP-IB commands to the analyzer. The analyzer queues the
HP-IB commands into its input buffer. An HP Instrument BASIC program generally outputs the
commands much faster than the analyzer can execute them. The program often completes before
the analyzer finishes executing the commands in the input buffer. The analyzer continues to process
these commands until the buffer is empty.

This can be a problem if you are not aware of the possible delay. For example, it may not be obvious
that the program has completed, since the analyzer is still functioning. This could cause confusion if
you try to pause and continue a program that has actually finished.

You can clear the input buffer by inserting the statement “CLEAR 8” at the beginning of your
program. Refer to chapter 5 for more information on developing and editing programs.

2-2
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What’s in a Recorded Program

Any program created with keystroke recording is composed of three fundamental HP Instrument
BASIC statements:

s ASSIGN
s OUTPUT
s END

The following simple program demonstrates these statements:

1 ASSIGN @Hp35665a TO 800
2 OUTPUT @Hp35665a;"FREQ:SPAN:FULL"
10 END

There is only one ASSIGN statement at the beginning of a program and only one END statement at
the end, but in a typical program there are many OUTPUT statements. The OUTPUT statement
does the actual work of controlling the HP 35665A.

The OUTPUT Statement

The HP Instrument BASIC statement
OUTPUT <destination>; <data>

essentially tells the internal computer to send some information (data) to a device at a specific
address (destination). The destination can be a device selector (a number), or a name representing a
number, called a path name. The data can take several forms but in recorded HP Instrument BASIC
programs it is a string containing instructions to the analyzer.

The following command represents a typical OUTPUT statement generated from a recording
session:
OUTPUT (@Hp35665a; "FREQ: SPAN:FULL"

The OUTPUT command is followed by a name representing the device selector (@Hp35665a),
followed by a semicolon, followed by the data. The data is in quotes (“FREQ:SPAN:FULL”) and
contains an instruction to the analyzer.

2-3



Recording Programs
What'’s in a Recorded Program

The ASSIGN Statement

The destination in an OUTPUT statement specifies the address of the device. In recorded programs
this address is represented by the I/O path name “@Hp35665a.” The following line appears in all
recorded programs before any OUTPUT statements:

ASSIGN @Hp35665a TO 800

The ASSIGN statement substitutes an I/O path name (a variable name preceded by the @ symbol)
for a device selector number. After the above ASSIGN statement, the program line:

OUTPUT @Hp35665a; "FREQ:SPAN:FULL"
is equivalent to:
OUTPUT 800; "FREQ:SPAN:FULL"

The device selector 800 specifies the host instrument as the destination of any data sent by the
OUTPUT command. The program communicates with the analyzer via select code 8, the internal
HP-IB interface. This select code is used solely for communication between HP Instrument BASIC
programs and the analyzer. The analyzer responds to any address on the internal interface from 800
to 899. (800 is typically used.)

HP-IB Commands

The data sent to the analyzer by the OUTPUT command is called an HP-IB command. Many of the
HP 35665 HP-IB commands conform to SCPI—the Standard Commands for Programmable
Instruments The HP-IB command is found in quotes following the device selector path name and
semicolon:

2 OUTPUT @Hp35665a; "FREQ:SPAN:FULL"

The HP-IB commands used in HP Instrument BASIC are the same ones used to remotely control
the analyzer from an external computer. External computers communicate with the analyzer over
the external bus while HP Instrument BASIC programs communicate with it over the internal bus. In
our example, “FREQ:SPAN:FULL?” tells the analyzer to set the start frequency to its minimum
value and the stop frequency to its maximum value.

Note Many, but not all of the HP 35665A’s HP-IB commands conform to SCPI. Refer to
1 HP-IB Programming with the HP 356654 for a complete description of HP-IB
w commands, including compliance to SCPI.

For more information on interfacing HP Instrument BASIC with a bus, see chapter 8, “Interfacing
with the HP-1B.”

24
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How Recording Works

To fully understand HP Instrument BASIC recording, it is important to understand the relationship
between the analyzer’s front panel operation and the program that is generated to emulate that
operation.

Note HP-IB commands entered in a program during a recording session do not
necessarily have a one-to-one correlation with the actual keys that are pressed
during that session.

It is important to know that HP-IB commands correspond to an operation—not to the front panel’s
hardkeys and softkeys. It may take several keystrokes to perform an operation. Keystroke recording
generates the appropriate HP-IB command after you have pressed a valid sequence of keys.

In other words, the functional operation of the analyzer is recorded, not the exact series of keystrokes.

For example, recording the key sequence:

[Freq]
[ FULL SPAN ]

requires two keystrokes but produces only one command. The command, “FREQ:SPAN:FULL,” is
generated after the sequence is completed. Keystroke recording automatically formats this
operation into the statement:

OUTPUT @Hp35665a; "FREQ:SPAN:FULL"
and inserts it into the program.
If you accidentally press the wrong key in a sequence, it may not appear in the recorded program. It

also means that you cannot exactly mimic keystrokes to leave the analyzer in a specific front-panel
state. The analyzer’s state appears only as a natural consequence of a completed operation.

For example, in the above example, pressing [ Freq ] in a recording session has the effect of bringing
up the [ Freq ] menu. However, it does not, by itself, generate a line of code. You could not,
therefore, set the analyzer to display the { Freq ] menu.
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Operations That Are Not Recorded

Although in most situations keystroke recording works automatically, there are some operations that
are not captured or are only partially captured using this method. These operations fall into one of
the following areas:

s Front panel operations with no corresponding HP-IB command such as help text operations,
HP-IB controller status, RPG (knob) operations and transitional key sequences.

s Operations requiring additional programming steps, such as passing control to the analyzer for
plotting or special handling of measurement operations which arm a trigger.

s HP-IB operations with no equivalent front panel operations such as HP-IB query commands.

Front Panel Operations Without HP-IB Commands
There are some front panel operations which have no corresponding HP-IB commands.

The help text available through the [ Help ] hardkey has no corresponding HP-IB command. Help
cannot be accessed from the HP-IB. Therefore, the keystroke is not recorded.

You cannot remotely change the analyzer’s controller status. This has two significant consequences:

» You cannot remotely change the state of the HP-IB interface. For example, you cannot change
the analyzer from Addressable Only to the System Controller.

a You cannot remotely abort an I/O operation when the analyzer has active control of the HP-IB
interface. 1/O operations are for printing, plotting or using an external disk drive.

Any front-panel key sequences that perform these operations do not generate an HP-IB command.
They are not keystroke recorded.

You must use the numeric keys to enter a numeric value. Even if a front panel operation allows you
to increment or to decrement a value by turning the knob, the entry is not recorded.

During a measurement sequence it may take several key presses to reach an operation that

generates a command. The transitional sequences between actual instrument events are
not recorded.

26
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Any default settings you do not select while recording are not recorded.

Note It is important to remember instrument settings not specifically selected or changed

# are not recorded.

Since default states are not recorded, you must actively select them to generate a program
statement. An alternate methed is to make sure the analyzer is in the same exact state when the
program runs as it was when the program was recorded. This is discussed later in this chapter in
“Avoiding Recording Errors.”

HP Instrument BASIC Operations

Softkeys under the [ BASIC ] key cannot be recorded because pressing this key turns off keystroke
recording. In addition, [ Save/Recall ] operations that refer to an external disk drive or to another
HP Instrument BASIC program are not recorded. You can, however, record all the other save and
recall operations which do not refer to HP Instrument BASIC programs or to an external disk drive.

Although operations in the [ BASIC ] menus cannot be recorded, many do have corresponding

HP-IB commands that allow an external controller to control and communicate with internal

HP Instrument BASIC programs. See the example program, TWO_CTRL, in chapter 10 and
HP-IB Programming with the HP 35665A for more information.
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Operations Requiring Additional Programming

Some operations that work well when performed from the front panel have special circumstances
that need additional attention when used in an HP Instrument BASIC program. These operations
are synchronization and active control.

Synchronization

‘You must always anticipate timing and synchronization when one event must complete before
another can occur. One example of this is when you need to detect a state in the instrument before
issuing the next command. For example, you may want your program to manually arm the trigger for
several measurements, but only after each measurement has successfully completed. You can record
the command to set the analyzer to manual arm mode, and the command to manually arm the
trigger, by pressing key sequences. However, to detect when the analyzer has completed a
measurement, you must edit the program and include a routine that waits for a status register to
indicate the event has occurred. (For an example of this kind of program, see the MAN_ARM
program in chapter 10.)

Active Control

The [ START PLOT/PRNT ] operation, as well as any external disk drive operation, requires the analyzer
to be the active controller on the external bus. This means that the analyzer must be set as the
System Controller before the program runs; or, an external controller must pass active control to the
analyzer. The instrument’s active control of the external interface is automatically passed to the

HP Instrument BASIC program when it begins running. Active control must be passed back to the
analyzer before it can execute the print/plot or external disk operations.

Although you can keystroke record operations involving an external disk drive or

[ START PLOT/PRNT ], you cannot successfully run the generated program. You need to add program
lines to first pass active control to the analyzer and then wait for the active control of the bus to be
passed back to the HP Instrument BASIC program. See “Passing and Regaining Control” in
chapter 8 for an example of passing control to the analyzer.

Operations Not Available From The Front Panel

Operations such as querying the analyzer’s status, transferring data over the external bus or the
RS-232-C port, and setting and clearing status registers are not available from the analyzer’s front
panel. These operations cannot be keystroke recorded. They are useful for HP-IB programming
using HP Instrument BASIC. See HP-IB Programming with the HP 35665A for a description of
these types of operatxons Refer <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>