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Preface

The HP-75D is the first of a new generation of Hewlett-Packard portable computers that provides the power
and sophistication of a high-level language computer, combined with a truly portable computer system. The
HP-75D has 16K (16,384) bytes of Random Access Memory (RAM) available to store user created programs,
text, and variables. It also has 48K bytes of read-only memory (ROM) dedicated to its operating system.

How to Use This Manual

This manual was designed as both a learning and a reference tool. At first, you will use it to learn how your
computer functions and to become familiar with all of its capabilities. Although your HP-75 was designed to
be easy to use, because of its power and sophistication you’ll need to invest some time in this learning
process. After you learn to use your computer, the manual will serve as a comprehensive reference to every
aspect of your computer’s operation.

Part I of the manual, Welcome to the HP-75!, introduces you to the HP-75 and provides you with the
information you need to start using your computer. Read part I first—it should only take a few hours to read
the instructions and work through the examples. After completing part I, you should be able to turn the
HP-75 on and off; enter and run a prerecorded BASIC program; use the keyboard to control the display; and
edit and manipulate text and BASIC files in memory.

Part II, Using the HP-75, describes in detail all of the major features of the HP-75. Some of the sections in
part II describe features that you may not need or want to use at this time. Feel free to skip over those
sections and read only what you need. After finishing part II, you should be able to do keyboard calculations
using operators and functions; use, set, and adjust the system clock; set and acknowledge appointments;
perform card reader operations; use the built-in HP-IL interface; and redefine the keyboard.

Part III, Programming the HP-75, explains how to program the HP-75 in BASIC. It’s written for those who
have had some programming experience in BASIC or another high-level language. If you’re new to
programming, you may wish to study one of the many books available on beginning BASIC programming
before starting part II1. After completing part III, you should be able to write, edit, run, and correct BASIC
programs using all of the system commands and BASIC statement available on the HP-75.

The appendices at the back of the manual provide valuable reference material. Appendix G, Glossary,
defines many of the terms used in this manual—you may wish to refer to it early in your study of this
manual. Appendices C, D, E, and H contain the principal reference information about the operation and
programming of the computer, Appendix B contains information about caring for and obtaining service for
your computer and appendix A contains a list of all of the standard accessories you received with your
computer. Finally, appendix F contains listings of all of the programs in your Owner’s Pac.

Two indexes are provided in this manual. A comprehensive subject index and, inside the back cover, a
complete index to the HP-75 instruction set. The index to the instruction set will allow you to quickly locate
the principal page reference for all of the commands, statements, functions, and operators in your computer.

The HP-75 Reference Manual that accompanies your HP-75 lists the instructions and operations of the
computer in condensed form. It’s compact enough to keep with your HP-75 wherever you take it. You can use
the reference manual as a ready reference after you have completed part I of the manual and while studying
parts IT and ITI.
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The HP-75 Portable Computing System

The HP-75 is designed so that it can be used as the controller of a portable computer system. The built-in
HP-IL interface allows you to connect the HP-75 to a wide range of peripherals for increased computing
power. You can directly connect a bar-code reading wand to the three-pin port on the back edge of the

computer. It is designed to be used with an HP 92267A/B wand and an HP 82725A Bar Code Reader
Module.

The three plug-in ports on the front edge of the HP-75 provide access for modules containing additional
commands and BASIC statements as well as a variety of applications programs. Be sure to check the acces-
sory brochure included with your computer to learn about Hewlett-Packard peripherals and software prod-
ucts that extend the capabilities of the HP-75.
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System keys are black; editing keys are shaded.

HP-75 Display Templates

Where the # cursor symbol appears over another character, the cursor is shown as a shaded block behind the
character.

TIME Mode

Typical TIME display.

Set-time template. Used to set the clock.

My, ~Time: AN, Fppt: YERAER % template. Used to specify date and time

formats and to change the range of the appointment
calendar.

Frofjust THY & Heain

APPT Mode
Day Mosluy-%e Heoie A #LE THote APPT template. Used to schedule appointments.
Fap t=foe Dy e+ fec U D00 Repeat template. Used to set repeating
appointments.
i CONATY Year template. Used to schedule extended calendar
appointments.
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EDIT mode display showing the BASIC prompt and
cursor.

EDIT mode display showing the text prompt and
cursor.

The first lineof a 0T Fii.l. listing.

Typical file catalog.

A default key definition.

BASIC program statement.

For displaying the file catalog of a magnetic card.

For copying a file from memory to a card.

For verifying the accuracy of information

transferred to a card.

For copying information from a card to memory.

For protecting a magnetic card from erasure.

For removing a card’s write-protection.

Displayed at the beginning of HP-IL device
assignments.
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Syntax Guidelines

Introduction

¢ Congratulations on your purchase of the HP-75 Portable Computer! In order for you to start using the HP-75,
= there are several things you need to know right away.

You Can’t Damage the HP-75 by Pressing Its Keys

- You use the 65-key keyboard to interact with the HP-75. Many keystroke combinations are possible. By
~ pressing a wrong key, you may cause an error message to appear or even erase the contents of memory, but
- youcan’'t damage the HP-75 by pressing its keys.

10
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Using the AC Adapter/Recharger

When you receive your HP-75 the rechargeable battery pack will already be installed in the computer. The
battery pack may, however, be discharged initially. If it is you can operate the HP-75 immediately by using
the ac adapter/recharger included with your unit. To correctly install the ac adapter/recharger:

Note: While the ac adapter/recharger is being plugged into the case of the computer or being
unplugged, it's desirable to have the HP-75 turned off. If the HP-75 display is on, refer to Turning the
HP-75 Off (page 13).

1. Insert the adapter plug into the adapter receptacle on the back
edge of the HP-75.

2. Insert the power plug of the ac adapter/recharger into an ac power outlet.

These two steps may be reversed. Also, the ac adapter/recharger can be disconnected whenever you want to
operate the unit from the battery pack.

Although the HP-75 may be operated from a power outlet with the battery pack removed, the contents of
memory may be lost due to any outlet disconnection or line voltage variation.

It’s normal for the ac adapter/recharger and the door of the battery compartment to be warm to the touch
when the HP-75 operates from an ac outlet.

Turning the HP-75 On ([ATTN))

What Happens At Power On. If the battery is charged or the ac adapter/recharger is plugged in, press
the (attention) key to turn the computer on. You’ll see one of two different displays:

Dt Phos

e The set-time template.

or

il | The edit mode cursor.
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If you see the first display above, the HP-75 is signalling you to set the system clock. Skip down through this
section to Setting the System Clock and continue reading from there.

If you see the second display above you need to examine the TIME display so you can check and if necessary,
reset it. Press the mode key on the upper left part of the keyboard. You will see a display that looks like
this:

BU1T OAM B TIME display.

The date and time you see will, of course, be different from the one shown. If the date and time are the correct
ones, you don’t need to complete the steps in the rest of this section. If the date and time are incorrect, type
the word “set” and press (return) key. Now you will see the very first display shown above—the
set-time template:

Set MosDusSear HeMeoSo AR The set-time template.

Setting the System Clock. The set-time template contains all the information you need to set the system
clock. The replace cursor, M, is a steadily blinking rectangle that moves across the display as you type. (This
manual uses a shaded block behind the character to indicate the cursor symbol when the cursor appears over
another character in the display.) Use the row of numbers on the keyboard to type the date and time
information. In the set-time template above, the first digit you type will replace the [1in 1 (month).

If you make a mistake, press the [BACK]{ backspace) key or (clear) key and continue typing. Pressing
allows you to start over. Supply this information in the TIME display:

The current month. Specify a number from 1 1 (for January) through 1: (for December). Be
sure to use the [0)key when you type a zero (i) rather than the [0 key.*

The year, a four-digit number.

The hour, a number from &i i through i Z.

The seconds, a number from &iii through
still about 45 seconds away

. Set the seconds to a time that is approaching but

* For the month, day, hour, minute, and seconds fields, you may use a space instead of a zero. For example, At:, space i, and ¥ spacein the
month field all specify June.
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The display after the above information has been
typed. In the examples, “today” begins on Saturday,
February 5th, 1983, at 9:00 AM.

Type an # for Ai (¢ for Fi1). Finally, at the specified time press the (return) key. The key sets the
clock to the displayed time about 0.1 seconds after it’s pressed.

Note: Throughout this manual, side-by-side displays, such as the one that follows, show information to
be entered (on the left) and the result after pressing (on the right).

The completed template. The day-of-week is automatically computed, and the
TIME display is updated every second.

The HP-75 uses the system clock for many of its operations, which include scheduling appointments, dating
files, and running programs.

Turning the HP-75 OFF ([SHIFT][ATIN])

The key is the on button of the HP-75; pressing it turns on the display and activates the keyboard.

To turn the computer off, hold down the key, then press the key and immediately release
both—after a short delay (about one second) the display will turn off and the keyboard will become inactive.

The HP-75 uses power continuously to maintain system memory and operate the clock. Power consumption
is higher when the computer is active (display on) and lower when it is inactive (display off). To conserve
power, the HP-75 turns itself off after about 5 minutes of idleness. No matter how the computer is turned off,
by you or by itself, the key will turn it back on.

Resetting the HP-75 ([SHIFT][CTL][CLR])

A reset causes the HP-75 to lose everything in memory and return to the ready state when the battery pack
was first installed. There are three ways to reset the HP-75:

o Let the battery pack become completely discharged.

e Take out the battery pack while the unit is not connected to an ac source and while the display is on.
The RAM circuits become discharged immediately.

e Reset the HP-75 from the keyboard using a three-key keystroke. You hold down the [SHIFT] key and
(control) key while pressing the key for approximately 1 second.*

If you ever choose to reset the machine, you’ll need to start all over by pressing and setting the system
clock. Try now if you’d like, but in the future it shouldn’t be necessary.

To remove the battery pack without causing a machine reset, first turn the HP-75 off (press [ATIN))
before sliding the battery door off. Don’t press while the battery pack is out of the compartment. If the

unit isn’t connected to a power outlet, don’t leave the battery pack out of the compartment for longer than 30
seconds.

Refer to appendix B for more battery information.

* In addition to [SHIFT](CTL[CLR], the following keystroke combinations also cause a system reset if held for one second or longer:
followed by (i7R], (8], (1, (3], or (M].
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The Two Most-Used Keys ([ATTN], (RTN])

The key has been placed in the upper-left corner for good reason—it’s important. In effect, it interrupts
almost all system operations and readies the HP-75 for your next keyboard entry.

While the key alerts the HP-75, the key puts it to work. When you press [RTN], one or more of the
following happen:

e The contents of the display are stored in memory, as happened when you set the clock.

o Thecommand or calculation you’ve just typed is executed.

o The HP-75 informs you of an error by beeping and lighting an error indicator in the display window.

You can recover from most errors by pressing the key.

Knowing when to press [RiN]—and when not to—means that you’ve learned to control the HP-75. You
should be at this point when you’ve finished section 3, File Editing.

The Display Window

The display window shows 32 characters at a time. Each display line holds up to 96 characters including the
cursor. When you type a message that completely fills the 32 character window, entering more characters
causes the message to scroll left across the display.

The display window contains four annunciators, or status indicators, that tell you about special operating
conditions.

BATT ERROR PRGM APPT

Usually invisible, they appear when:

BATT: Battery voltage is low.

ERROR: The HP-75 doesn’t understand one of your instructions or has encountered a mistake during a
program.

PRGM: A program is currently running.

APPT: An appointment has come due.

The Three Operating Modes

Pressing any one of three keys—[TIME], (appointment), or (EDIT|]—causes the HP-75 to switch to the
specified mode or operating state.

TIME mode is used for:

o Setting the system clock.
o Displaying the time.
e Specifying new time and date formats.

o Adjusting clock speed.

APPT mode is used for:

e Scheduling personal and business appointments.

o Checking calendar dates.
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EDIT mode—the “workhorse” of the three—is used for:

o Doing keyboard calculations.

e Writing and running BASIC programs.

¢ Copying information to and from magnetic cards.

e Redefining individual keys and keystroke combinations to display messages and execute commands.
e Writing memos.

¢ Controlling Hewlett-Packard Interface Loop printers and other HP-IL peripherals.

Press each of the three keys now:

(TIME]:

TORAM OB Switches the HP-75 to TIME mode.

[APET):

Daw MosTaesvr He Mo &89 #1H THote Switches the HP-75 to APPT mode.

(EDIT):

s Switches the HP-75 to EDIT mode.

The capabilities of all three modes—TIME, APPT, and EDIT—will be briefly introduced in this section.

TIME Mode ([TiME))

The HP-75 enters TIME mode when you press the key.

You can set the clock to a different time by typing the word
key:

i in the TIME display and pressing the

©ORM se

The set-time template appears.

Press to cancel this procedure, or type in the new information and press [RTN]. If you omit any
information (like the month, day, or year), then it’s supplied from current date and time values.

The =E T command is one of five TIME mode commands. Section 6, TIME Mode Operations, explains how to
use these commands to specify new display formats and adjust the clock. The examples in this manual
usually show month/day/year and AM/PM formats.

Note: As you're reading this manual, the display may go blank—remember that this means the HP-75

has turned itself off. Press to turn the HP-75 back on. The computer will always turn on in EDIT
mode.
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APPT Mode ([AFFT))

The HP-75 comes equipped with two calendars—a year calendar and an extended (10,000-year) calendar—
that allow you to schedule alarms, messages, and programs. APPT Mode combines the accuracy of the
HP-75 clock with the capability of the HP-75 microprocessor. It’s possible to schedule more than 3000
different appointments on the HP-75C, and each appointment can keep repeating itself at intervals from 1
minute to 8 years.

Scheduling an Appointment ((TAB], [BACK], (=], (=], (RTN])

To schedule an appointment, switch the HP-75 to APPT mode—press [APPT]. The APPT template appears:

The type of appointment.

The note or command indicator.

S The beginning of the 68-character :: t & field.
P
Oiang MosDas%r HesPfes A #1H tHote
A T L The type of audible alarm.
The time.
The date.
The day-of-week.

These fields, or display areas, are explained in detail in section 7, APPT Mode Operations. For now, here are
the keys that help you schedule appointments:

e The key causes the cursor to skip forward across the APPT template. Also, causes the
cursor to skip backwards.

o The ,[(=](left-arrow), and [=](right-arrow) keys let you make changes in what you’ve typed.
e The key clears the line and restores the APPT template.

For this example, press the key six times to skip to the i in the alarm field. Then press (3] to set a
two-tone alarm pattern:

Gau MooDgeYr Hefe AN #3H tHote The APPT template after you’ve specified the type
of alarm. Ten types are available (page 101).

Press[TAB]once more to move the cursor to the start of the o 1 & field.

When the appointment comes due, your note will appear with it. We use a short note: Fliarz oiim:

114,

tiie AR #EM ! PRhone Jim 555116048 Your appointment message may contain up to 68
characters—more than two full display windows.

The [+=]and [~]keys let you review the completed appointment. When the appointment is typed the way you
want it, press [RTN], which stores the appointment in memory. The completed appointment is echoed:

H3H i PRone The sample appointment is scheduled to go off at
the beginning of the next minute.
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You don’t have to fill in the APPT template completely because the HP-75 calculates values for the fields you
leave blank, based on current date and time values and on the values you do supply. Note that the cursor
skips the %' r (year) field altogether; the HP-75 is set to the year calendar, so supplying year information is
unnecessary if your appointment falls before the end of the next calendar year.

Press to display the unfilled APPT template.

When an Appointment Arrives ([APPT], [ATIN])

Whether you’re in TIME, APPT, or EDIT mode, when an appointment arrives, the alarm sounds and the
APPT annunciator turns on. For this example, press the key to check the time while waiting for the

appointment to come due. When the seconds counter reaches &, you’ll see:
R During TIME mode, an appointment comes due,
T 1 H N .
APPT sounding the alarm and turning on the APPT

annunciator.

Pressing brings the due appointment to the display:

W3 Ehane The day-of-week, date, and time are underlined,
T T aeeT signifying that this is a due appointment.

Press to acknowledge the appointment and to turn off the APPT annunciator. Use the [t] (up-arrow)
and [4](down-arrow) keys to review earlier and later appointments—they’re stored according to their arrival
times.

If an appointment comes due after the the HP-75 has turned off, then the HP-75 sounds the alarm, turns on
in EDIT mode, and displays the note. To see this, turn the machine off—press [SHIFT|[ATIN].

When the HP-75 is turned off, it processes due
appointments and past due appointments. In this
case, the HP-75 displays the appointment note.

PPRorme i 14 Ee

The note is held in the display for 5 seconds or until you press any key; afterwards, the HP-75 turns itself off.
When you turn the machine back on (press [ATIN]), the APPT annunciator will appear if there are any
appointments waiting to be acknowledged.

Besides displaying notes, appointments can be scheduled to run programs and to execute other
programming statements. Refer to section 7 for more information.

EDIT Mode ([EDIT])

EDIT mode is the powerhouse of the HP-75. Practically all HP-75 operations are performed in EDIT mode.
When the machine is turned on, or when the key is pressed, the HP-75 switches to EDIT mode.

i | The display indicates EDIT mode.

The BASIC prompt, a * symbol, appears at the left edge of the display line and indicates that the HP-75 is
ready for your next command, program statement, or keyboard calculation. There is also a text prompt, a :
(colon), that is used while you type memos and other correspondence.

To get the BASIC prompt or the text prompt in the display—if it isn’t there already—you follow these steps:

1. Press(EDIT].
2. Type ruir4e and press (RTN]. The FLif

- command erases the computer’s current workspace.
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3. Chooseone:

¢ For the text prompt ( :), type #:ii © 1t and press[RIN]:

Work FlLe i

The display shows the catalog entry of a temporary

text o id £ 3L,
® For the BASIC prompt ( »), type =it kxazi: and press(RTN]:

ok file

The display shows the catalog entry of a temporary

The time of the file’s creation is expressed in 24-hour notation; for example, 1 p.m. is displayed as
i i. A iiindicates the file is empty.

4. Press{ATIN]. The appropriate prompt will appear:

| The text prompt.

w The BASIC prompt.

The meaning of these steps will become apparent in section 3, File Editing.

Keyboard Arithmetic ([#], &&E)

The HP-75 serves as a powerful calculator in EDIT mode, equipped with 64 built-in functions and operators.
You should have the BASIC prompt ( *) in the display for keyboard calculations. (Refer to the preceding topic
if the text prompt is there instead.) To add a series of numbers, type in the expression and press [RTN].

Example:

multiplication (i), division (), and exponentiation (--). You can evaluate any combination of integers and
decimals, using whatever operators you need. The HP-75 calculates to 12-digit precision. Section 4 details the
use of the HP-75 for keyboard arithemetic.

To take the square root of a number, say 78, type the following and press [RTN]:

FEG

When typing the %4 function, the prompt The answer. Rounding occurs at the least
reappears as soon as you press the (S | key. significant (12th) digit.

Numbers, functions, and variables can be combined with arithmetic operators (such as +), relational
operators (such as ), and logical operators (such as i) to form complex expressions. Section 5 discusses
HP-75 numeric functions and expressions.
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Typing in EDIT Mode (* ' and * )

When the BASIC prompt ( +) is present, the HP-75 treats the lowercase letters in your entries the same as
capital letters. This means you can use either lowercase or uppercase letters—whichever are easier—to type
your commands and programs. The examples in this manual use mostly lowercase letters.

In EDIT mode, the HP-75 generally disregards the spacing of your entries so that you can use as many or as
few spaces as you choose, except that the first two characters on a line must appear with no spaces between
them, and consecutive digits of a number must have no spaces between them.

Example:

FE o D o

Arbitrary case and spacing. When you press [RTN], the square root of 64 is
computed.

You can preserve spaces and lowercase letters by enclosing your entries with quotation marks It makes no
difference whether you type single quotes (' ', produced by [SHIFT][7]) or double guotes ( * *, produced by

[SHIFT](2]), as long as they match. Within pairs of quotation marks, characters are interpreted exactly as you
type them.*

Example:

L E Pl gud ok Brown fox

e quiiak

Semicolons separate the three quoted strings. Pressing causes the strings to be echoed as
typed.

This manual generally uses single quote marks ( * *) to delimit, or set off, strings of characters.

A typing convenience is the repeating keyboard: Holding down any character key or keystroke combination
causes the key display character to be repeated after a short delay. For example, the [B] key:

Holding down [B] produces three windowsful of i+’s.
The line begins scrolling when the cursor reaches
the right edge of the display.

System keys (like [TIME]) and editing keys (like [TAB]) also repeat their functions when held down.

The first display position is reserved for the prompt; the last, or 96th, position, is reserved for the cursor. This
means that you may type 94 characters in each line. The HP-75 beeps when you type the 91st character—you
can type three more characters before the cursor stops at the end of the line.

Any Trouble? ([SHIFT|(FET], [CLR], [ATIN],

If the HP-75 beeps and turns on the ERROR annunciator while you’re typing, the computer is signaling that

it’s tried unsuccessfully to interpret a command or an input or that it’s attempted an improper operation. The
i or idf 2 and a brief message will appear in the display and, usually, what you’ve Just

typed will be recalled to the display. For example, press [CLR], type an incorrect expression, and press

* Exceptions are filenames, that is, quoted names that specify the files in memory. User filenames are converted to uppercase in the system
catalog (page 45).
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g tra characters

ERROR

The multiplication operator is ¥, not . The HP-75 response. The error message stays in the
display for about 1 second.

Afterwards, the original expression is recalled:

FaEad The cursor returns to the position where the HP-75
ERROR first detected an error.

The message = T

last meaningful character in the line.

= means that the HP-75 is unable to interpret the characters after #, the

There’s no need to worry if an error occurs—no keyboard or program operation is capable of damaging the
system. You’ve got several options:

View the Error Message Again. Hold down while pressing the (fetch) key and keep the
key down.

Example:

ERFEOR: sxtra characters Pressing [SHIFT displays the current error
ERROR message.

Correct the Display. Use the line editing keys (in this case, the (<] key), to reposition the cursor and then
type the necessary corrections:

RN 3t il

ERROR

The corrected line. After typing the #, press[RTN]. The expression is interpreted correctly as 2 + (6 % 3).
(Multiplication occurs before addition unless you
change the order with parentheses.)

Clear the Display. Press the or key and then retype the entry. Once the ERROR annunciator
disappears, the error condition is cleared. Afterwards, pressing displays a blank line.

function returns the identification number of the error which occurred most recently:

Tt | B

Pressing returns 84, the number associated
withthe st ra ohar

Appendix E is a table of error numbers, messages, and conditions. Use the k
entry in the table.

‘I function to locate a specific

i or a WFRHIHMHG message to appear. The difference is that an error
condition will halt a running program, while a warning condition will cause a default (or predetermined)
value to be supplied and allow program execution to continue. This manual refers to both errors and
warnings as errors except where noted.
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Writing and Running a BASIC Program ({RTN], [RUN], [ATTN])

The BASIC prompt in EDIT mode indicates the computer’s readiness to accept BASIC program statements.
Here’s a one-line “random music” program for you to enter and run. Press and type the following:

1 besp rood R AL E i# =W
Two program statements are joined in one line. Pressing stores the program line in memory.
Spacing isn’t important.
Press the(t]key to review the program:
SIABFER RHDESD9 BHDE .S B GOTO i The HP-75 has converted the letters to uppercase
and corrected the spacing for readability.

Now press or to clear the display. To run the random music program, press the key or type
.11 followed by a [RTN]. To stop the program, press .

Notice that the F =l annunciator appears in the display window to
indicate that a program is running.

Except for [ATTN], the keyboard is disabled during program execution to prevent unintentional disruption.

After you've stopped the program, give it a filename using the ¥ = command. Type:

remame to fEing

arvg Pressmg (RTN] gives the current program a name,
iz, converted internally to uppercase.

Copying a Prerecorded Program (:

One of the functions of the ©:[iF"" command is to copy prerecorded programs from magnetic cards into
memory. An example is the iiE Y program, one of the three prerecorded programs included with your
HP-75. Find and remove the two i - i magnetic cards from the card holder shipped with your unit.

CAUTION
Handle magnetic cards by their edges to avoid contaminating the sensitive magnetic surface and the card
reader head. Card cleanliness is important for proper card reader performance.

Never pass a magnetic card through a strong magnetic field. Such action will render the card totally
unusable.

Protect your magnetic cards against scratches, creases, and dirt by replacing them in the card holder as
soon as possible after use.




22 Section 1: Getting Started

The "F'f command initiates the card reader operation.

woopy card to tmoregt § Copy From carad:  Fliger & DETHI
The command specifies the filename you want for The response shows the HP-75 is ready for a card
the program. Press [RTN]. reader operation.

If you want, you can cancel the card reader operation now by pressing [ATIN]. Otherwise, the HP-75 waits for
“you to insert a card and to press the key.

Each magnetic card may store information on two tracks. To copy the information on a full card, you’ll need
to copy the card in both directions. The order of the cards and the number of repetitions are immaterial.

Insert a card printed side up, either edge toward you, and gently slide
it in the direction of the card reader arrow. Keep inserting the card
until the rightmost alignment mark is under the entry slot and the
alignment mark to its left remains exposed. About 1 cm (36-% in.) of
the end of the card should protrude from the exit slot.

With the card aligned in the card reader, press (RTN]. The display will show:

Full card ... Ready for the first pass.

Grasp the right end of the card between your right thumb and index
finger and pull smoothly and steadily.

A pull through the card reader should take about as long as it does to say the name “Hewlett-Packard.” The
speed of the card may range from 13 to 76 cm/second (5 to 30 in./second). It may be helpful to do a few trial
pulls to search for the lower and upper speed limits. You may pull the same track through the card reader an
unlimited number of times. The HP-75 display indicates immediately whether or not the pass has been
successful.

Examples:

WARHIMG: pullied too fast Indicates you’ve pulled the card too fast.
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Track 2 done: insert track 1 Indicates that track 2 has been read and the card
may be turned around for reading the other track.

MARMIMG: bad readowrits Indicates that the card was not read correctly. If
this warning occurs repeatedly, you should clean
the card (refer to appendix B).

After the message is displayed, you’'ll again see:

Dopw freom card:  Align & [RTHI Indicates you may insert the same track or another
track from the same program.

Press before each pull. The HP-75 continues to prompt you as it guides you through the card reading
process. After all four tracks of the program have been read, the cursor and prompt will reappear:

i | This display means the operation is finished. All
four tracks of the I{ii4E Y program have been copied
to memory.

Section 3, File Editing, shows the reverse process, which you use to copy information from memory to cards.
Section 8, Card Reader Operations, details other features of the card reader, including password and private
card options.

Running a Prerecorded Program (E::1 7, [RUN], [(ATTN])

To run the Pitiriiz"
don’t use the key):
Fedit Cwmorey ' B PO [ 15
Pressing will display the catalog entry, or The size (in bytes) and date of the program may
heading, of the program. vary, depending on your version.
Note: If ! file rams? occurs when you enter an £ I command, it means some

“housecleaning’ is necessary. Type i+ ii to erase the current workspace and then retype the

" command. This file-handling procedure is explained in section 3, page 63.

The it - program offers you two options:

Savings Option. The program calculates the future amount of money you’ll have saved, given an initial
deposit amount, the number of compounding periods, and the periodic interest rate. You may also specify a
periodic deposit amount.

Borrowing Option. The program calculates the amount of periodic payment you’ll need to pay out, given
an initial loan amount, the number of compounding periods, and the periodic interest rate.

Example: If you deposit $30 per month (beginning today) in a current account of $2000, with 17% interest
compounded monthly, how much will you have in 9 months? You’ll use the arithmetic keys (digits, decimal
point, and operators) when entering this information.

Press or type i".iri[RTN]. You'll see the PRGM annunciator and the following display:

<O E Y - The program greeting is displayed momentarily,
PRGM followed by your two options.
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Chooze borrow or gave moned: B

PRGM

PE TN E
PRGM

Imitial amount: 8
PRGM

Mumber of periods: B
PRGM

It oratesperiod: 45
PRGM

Feriodic depozit: 8

Future amount 1

The PRGM annunciator remains on—the [ilit
After about 5 seconds, the HP-75 displays:

CRress and ked to Contious)
PRGM

Type an = or = to choose the savings option. Then

press .

This message confirms your choice.

Type ZiE L [RTN]. You may enter numbers with
decimal points and one operator (such as{+] or [x]),
but don’t type dollar signs or commas.

Type * to specify nine compounding periods.

If the interest is 17% annually, then for each period,

or month, it’s 17/12%. Type 1 7. 1 Z[RTN].

Type i [RTN]. (The assumption is that a deposit
will be made at the beginning of each period.)

At the end of 9 months, you can expect $2559.80.

¥ program continues executing, waiting for your response.

The HP-75 waits for a key response. If no key is
pressed within a few seconds, the program will cycle
back and forth between this display and the )
previous one.

To stop the program, press [ATTN], To compute another savings amount, press any key but [ATIN], say .
The program will automatically stop after 2 minutes if no key is pressed. After the program terminates the

display will be: EMIT of  'Morsw

[ L = [

Save morey
PRGM

Indicates that execution has returned to the
beginning of the savings option.

This time through, the HP-75 remembers and displays the figures you've entered from before.

Example:

Imitial amount: F2EE6
PRGM

Humber of periods: 8
PRGM

If you’re satisfied with this amount, bypass the
entry by typing nothing and pressing [RTN].
Otherwise, type right over the amount shown and

then press [RTN].

You may leave this number alone or type another
overit.

All dollar amounts are displayed with two decimal places. The interest rate is displayed with 1 to 12 digits.

In this example:

It ratesperiod; 1, 4188
PRGM

Note that a period may be any unit of time. The
example uses monthly compounding periods.
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To figure the periodic payments you’d need to make on a loan, stop the program (press [ATTN]), restart it
(press [RUN]), type a i: [RTN](for borrow), and you’re in business.

Redefining a Key (: i)

The TiFF EY command enables you to redefine individual keys so that they function as typing and
programming aids.

Example: Change the unshifted [Q] key so that it displays your name instead of lowercase 3. Type the
following and press [RTN]:

eded ey gt TYWour Mame ' B |
The [iEF K E'Y command. Be sureto end the The new definition of the[Q] key is stored in
command with a semicolon ( : ) before pressing memory.

RTN].

Now when you press{Q], you'll see your name. Holding down [Q] will cause your name to be repeated across
the display line. Change the [Q]key back to its original definition by clearing the display and typing:

Fpurae keyshl Pressing clears that part of memory that holds
your key redefinitions.

If you've redefined a key you need to type with, typeit in uppercase instead. For example, if you've redefined
the(P] key, type [SHIET](P] to display an uppercase .

The {1EF HE'Y command makes possible 190 key redefinitions. Shifted keystrokes (for example, [SHIFT][Q])

as well as control keystrokes (for example, [(Q]) are user-definable. Refer to section 10, Redefining the
Keyboard, for more information.

Typinga Memo (EI T, fl

The HP-75 has text-editing capabilities that enable you to draft and revise correspondence in EDIT mode.
For example, to write a short memo named =M% MEM, first create a file by that name in memory. Type the
following and press[RTN]:

sedit Craymenmont, text#l Fe 1 B T Bl e
The {1 I T command creates file i~ E il and The catalog entry appears, showing the name of the
switches the HP-75 to text-editing. file, its type (text), its size (0 bytes), and the time and

date of creation.

When you press [ATTN] now—or any other key—the text prompt ( : ) appears.

H Pressing displays the text prompt ( ;) and
cursor.

Now type . (an abbreviation for it ) and press [RTN].

HET | RN |

To start automatic line numbering. Numbering begins at line 10.
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Then enter the memo by typing the lines and pressing after each line.

01

TO Fagl

The first line of the memo. Use the key to type
capitals.

cEE FREOM Eil118

The second line.

VAR SURJECT

Computerz#

The third.

S oars amazing . @

the F'L. 15T (print-list) command:

rpli=tH

PEA@

The numbering increases in steps of 10.

YA |

1EE B

Line 50 won’t be used.

Press to review what you’ve typed.

The FL.T5T command causes file lines to be displayed without line numbers, one after another, with a

2-second delay between lines.

ENET L,

The last line listed. Press [CLR]|to clear the line.

Your lines are displayed exactly as you've typed them, without line numbers.

To single-step through the text file, use the (1] and [V keys. You can add as many new lines as you choose.
Type a line number and then the text, and press [RTN]. Note that a line number should be separated from the
first digit in a line by one or more spaces or characters.

Examples:

"""""""" Beptenber . B This line would be stored as line 50, containing

2 odays hath Sep tember,

This line would be stored as line 5030, containing
only days

Fath September.

recdit tmorey ' B

To return to a program already in memory. The heading of the program is displayed.
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Press to clear the line:

Kl | The BASIC prompt and cursor reappear

You can return to a program or text file at any time using the E[1 I T command.

Example:

tedit N raumenc ' B EHYMEMD T HEOLELE BZoRE-23
Specify the name between quotes in uppercase or The catalog entry shows that the file takes 90 bytes
lowercase letters. of memory.
Press and the text prompt will reappear. Finally, type #clit 'monew’ to return once more to

the MIOHE'Y program.

The = T HEEOMG, MOHEY, and FAY MM files remain in memory until you deliberately erase them, as with
a FLIEGE command (page 50). You can create and edit as many files as memory can hold. The HP-75C can
hold more than 150 memos the size of M7 I1EM, Section 3, File Editing, gives complete instructions for
creating, revising, and manipulating files.

Controlling HP-IL Devices

From EDIT mode, you can control a variety of HP-IL (Hewlett-Packard Interface Loop) devices—such as the
HP 82163 Video Interface, the HP 82162A Thermal Printer, and the HP 82161A Digital Cassette Drive. You
may want to refer right now to the first part of section 9, HP-IL Operations, if you have a peripheral to
connect to the HP-75.

The Modifier Keys ( [SHIFT], [CTL])

Although the HP-75 has a simple and uncluttered keyboard, the computer can display 256 letters, digits,
punctuation marks, Greek symbols, and other characters. The HP-75 uses many keystroke combinations to
multiply the power ofthe keyboard. All keystroke combinations include the key, the key, or both.

Just as word prefixes modify the meaning of words they precede (as “un-’ and “re-” change the meaning of
“do’"), so and modify the function of keys they precede. Like prefixes, the modifier keys
and aren’t used alone; they must be held down as you press another key. Refer to appendix C, Keyboard
Operations, for a listing of possible keystroke combinations.

The Shifted Keyboard ([SHIFT)(LOCK])

As on a typewriter, keys (A] through [Z) display uppercase or lowercase letters, depending on whether they’re
pressed with or without the key.

You can lock the keyboard in uppercase by holding down while pressing the key. Afterwards,
unshifted letter keys will display uppercase and shifted letter keys will display lowercase letters. ((SHIFT]
has no effect on nonletter keys.) The keyboard will stay locked in uppercase while the HP-75 is turned
off.

To lock the keyboard in lowercase again, press by itself. The FLI'T statement discussed in section 13
enables programs to lock the keyboard in uppercase and lowercase.
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The Numeric Keypad ( [cTL][LOCK])

To help you key in numbers, the HP-75 comes equipped with a numeric keypad. The illustration below shows
the location of the keypad. You can also use the keypad overlay that is included with the HP-75.

To use the keypad, press the key and hold it down while you press [LOCK]. The keypad, the digit keys,
and the arithmetic operator keys are enabled; unused letter keys are disabled and cause the beep to sound
when they’re pressed. The numeric keypad has no effect on shifted keys. For example, the unshifted key
outputs a beep, while displays uppercase .

The numeric pad remains in effect while the HP-75 is turned off. To restore the regular keyboard, press

(Lock].

Special Display Characters ([CTL])

If you hold down the key while pressing alphabetic keys (like [D]) and a few other keys (like the space
bar), they generate special display characters called control characters. Hold down while pressing [D]
and then [Q]: the « and i: characters appear. Section 2 discusses the entire 256-character set of the HP-75.

General Information
Locking the HP-75 (l. k)

Using the 1.k command, you can “lock” the HP-75 against unwanted use by others who don’t know your
password. The password may be any combination of up to 90 letters, numbers, spaces, and symbols,
although the computer checks the first 8 characters only. We recommend you choose an easy-to-remember
password because the lock is absolute. If you forget the password, you have to start all over by resetting the
machine.

When you type the L.k command, use quotation marks to delimit the password.
Example:
Flock 'Ben' B =
Using a quoted name as the password. Double The HP-75 secured with password &« 17,

quotes work just as well.
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The HP-75 will ask for the current password each time it turns on. Check this by pressing to
turn the machine off and then pressing to turn the machine back on.

passuword? B Once on, the HP-75 prompts for your password.

Type it incorrectly and press to see what happens:

pazzucnrd? ben

Lacks an uppercase E. So the machine turns itself off.

To regain control of the HP-75, you must type in the password exactly as it appeared in the L./ CF. command.

Example:
pazszuord? denl 1
Typed correctly. Quotes aren’t used. The prompt and cursor appear.

If and only if the first eight (or fewer if the password is shorter) characters that you’ve entered agree with the
first eight characters of the password, the HP-75 returns to EDIT mode, ready for your next entry. To remove
an existing password, type [ ook 7 with no space between the quote marks. In effect, this locks the
HP-75 with a null, or nonexistent, password.

The HP-75 may be locked and unlocked under program control by means of the i.

- command (page 174).

STRHDEY O

Type =1 ibd o to cause the HP-75 to stay on indefinitely. To restore the 5-minute timeout period

g f .

STAMDEY OFF

example, the HP-75 can serve as a desk-top clock. The advantage of = THMHOEY [IFF ig that it conserves
battery power when the HP-75 is not connected to a power outlet. Fully charged nickel-cadmium batteries
typically offer approximately 20 hours of %THHIIEY [t operation.

If you turn the HP-75 off—that is, if you press or use the &% command (type i@ [RTN])—the
previous = THHMIIEY status is restored when you press [ATIN].

EYE

The &'t command can be used with program timers to turn the HP-75 off and on at regular time intervals

under program control (page 187).



30 Section 1: Getting Started

Note that the & THHDEY OFF timeout period will lengthen to 10 minutes if you leave the computer with a
result displayed in the wmdow For example, if you type ©
display, then that result will stay in the display for 5 minutes; afterwards the prompt and cursor will
reappear; 5 minutes later, the HP-75 will turn itself off, If = TFHIIEY (i is in effect, a result will remain in
the display indefinitely.

' frequency in hertz
" frequency in hertz . duration in seconds

Typing b ep causes a 1400-hertz tone to sound for 0.1 second. Specifying the frequency causes a tone
to sound for approximately 0.1 second.

Example:
rhesp FELH Pressing causes a middle C to sound for
approximately 0.1 seconds.

You can specify any frequency, although tones from approximately 100 to 1400 hertz offer greatest fidelity.
The duration parameter sets the length of tone, accurate to tenths of a second.

Example:

e

] | Pressing causes the A below middle C to sound
for 1.5 seconds.

Frequency values less than approximately 10 and nonpositive duration values cause the speaker to “click”.
Fre uencies and duratlons can be specified by numeric expressions as well as by numbers (for example,
‘ Z-i 1127, 1). The upper limit for duration is 226 seconds. Values greater than 226 default to

thls limit.

Pressing interrupts any beep.

Note: The speaker draws a significant amount of current, especially at low frequencies (below
approximately 60 hertz).

Two commands let you disable and enable the beeper.

BEEEF OFF

BEEEF OH
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To disable the beeper, type tbvzep o f [RIN]. Afterwards, the beeper will no longer signal the end-of-line,
announce due appointments,* accompany error messages or respond to EEEF statements. After a
F (1 command.

Keyword Abbreviations ([-])
Many of the words that the HP-75 recognizes (called keywords) can be abbreviated to save you typing time.

For example, to sound a tone, you may type L:# . instead of the word i & . Here are the shortest allowable
abbreviations of the keywords introduced so far:

Keyword Shortest Distinct
Abbreviation

AT

than the list above shows. For example, i+ 1 i .
apply to abbreviations:

¢ You must type at least as many characters as appear in the shortest distinct abbreviation. For
example, F {

¢ The period is not allowed to match the final character of the keyword. For example, &Lt . is not an

......

¢ An abbreviated keyword may not contain embedded blanks.

An abbreviation can replace the keyword in any display line, although the examples in this manual spell out
the complete forms of keywords for readability. Appendix D includes a complete list of HP-75 abbreviations.

What's Ahead

You’ve already learned many things about the HP-75 in this section. There’s much more information ahead,
but you don’t have to read it all. We recommend you review this section and work through the examples of
sections 2 and 3, but from then on, the choice is yours. You may choose to go directly to part III,
Programming the HP-75, when you finish section 3.

You may want to check the appendices now to see what’s there. For example, appendix G is a glossary that
defines many of the terms used in this manual.

* There are 10 types of appointment alarms, 0 through 9. A type 6 alarm will always cause the alarm to sound, regardless of a GEEF CIFF
command.
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Syntax Guidelines

Syntax is the way that instructions must be typed in order for the computer to understand their meaning.
The following syntax guidelines are used throughout this manual.

DO7T MATEILS TYFPE

letters. The examples show commands, statements, and functions entered in

Loowe rioa=e and converted internally to LIFFERCHEE.
italics type Items in italics are the parameters you supply, such as the frequency in hertz for
the EEZF statement.

, Filenames and other character strings can be enclosed with single or double
quotes and can be entered in lowercase or uppercase letters. The examples use
single quotes. Quoted filenames are converted to uppercase internally.

[] Square brackets enclose optional items.

An ellipsis indicates that the optional items within the brackets may be

repeated.
stacked When two or more items are placed one above the other, one (and only one) of
items them may be used.
or When two or more items are separated by “or”’, one or more instances of either or

both items may be included.

The HP-75 Reference Manual lists the syntactical forms of all HP-75 instructions. Appendix H, Syntax
Summary contains a detailed description of HP-75 instruction syntax and a complete set of syntax flow
diagrams. Appendix H is a useful and concise reference to all of the commands and statements contained in
your computer. You may wish to read this appendix to familiarize yourself with its contents before you go
through the rest of the manual. As you study the manual, refer to appendix H whenever you have questions
about HP-75 syntax. Appendix H will also be very useful as a ready reference when writing programs.
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Introduction

This section shows how to use HP-75 editing keys and keystroke combinations to control the display line.
The complete 256-character set is also discussed. You need to know how to add, delete, and insert characters
in the display line to operate the computer effectively.

The Keyboard

There are 65 keys on the HP-75 keyboard, consisting of three groups:

e Typewriter keys. These are the 45 letter ([A]), digit ([8]), and symbol ([x]) keys, plus the space bar.

e System keys. These seven keys are [ATIN], [RIN], [TIME), [APPT}, [EDIT}, [RUN], and [FET]. You used them
in section 1 and will ¢continue to use them to control the HP-75 operating system.

e Editing keys. The 13 editing keys and a number of keystroke combinations offer you a large degree of
control as you type information in the display. Examples from section 1 are (BACK], which backspaces
the cursor, and [SHIFT][LOCK], which locks the keyboard in uppercase.

The keyboard illustration on page 6 shows the location of the typewriter, system, and editing keys.

34
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The Editing Keys

The editing keys generally work the same in all three modes, TIME, appt, and EDIT.* When used with the
and keys, most editing keys perform a second and a third function. The editing keys, like the
typewriter keys, repeat their functions when they’re pressed and held.

Because of programming applications, this section shows the BASIC prompt ( ) in the display, although the
text prompt ( :) can be there just as well. The HP-75 can store hundreds of program lines in memory, but the
discussion focuses on a single display line, the current line, which is representative of all display lines in
EDIT mode.

Moving Across the Display ( [SRIFT)(<], [SRIFT)(=], [cTU(+], (cTL(=])

The left-arrow ([<]) and right-arrow ([=]) keys move the cursor across the display line without affecting
anything else in the line. There are four ways to move the cursor to the left using the [« key:

® Press[«]repeatedly.
® Press[<]and hold it down for continuous motion.

e Press (=], which moves the cursor 32 characters (one display window) to the left. If the cursor is
less than 32 characters from the beginning of the line, [CTL][~]moves the cursor all the way to the left.

o Press [SHIFT)[~], which moves the cursor all the way to the left.
The[=], [CTLJ[=), and [SHIFT][=] keystrokes work similarly, moving the cursor to the right.

Note that and are used in TIME and APPT modes to move the cursor forward and
backward across the display. In EDIT mode, [TAB] has no effect and has the same effect as
=l.

Erasure Keys ([BACK], [SHIFT)[BACK], [DEL], [SHIFT][DEL])

The key backspaces the cursor, erasing characters one at a time until the cursor reaches the left edge
of the display. functions identically.

The key lets you delete a character from the display without leaving a space in its place. If you hold
down the key, it continues its deletions. For example, type:

FThiz lime will be deleted.i Now press [SHIFT][~]to left-shift the cursor to the
beginning of the line.

Phis line will ke delsited, When you press (DEL]the first time, the T will be
deleted.

PRis lire will be deleted. Now hold down for continuous deletions.

ill be delsted, The (DEL] key deletes one character at a time while
left-shifting the characters to the right of the cursor.

* There are exceptions when appropriate. Example: In EDIT mode, the key clears a display line; in APPT Mode, [CLR] displays an
unfilled APPT template.
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SHIFT speeds up the deletions. The combination erases everything under and to the right of the cursor.

Example:
Fwill Be deleted, Press [=]to move the cursor to the right.
rwill B Pressing deletes to the end of the line.

The Insert/Replace Key ((i/R])

The HP-75 has two cursors to show you where the next character is going to appear as you type. The
(Insert/Replace) key lets you “toggle” between them:
e Thereplace cursor, the flashing ll symbol, is the normal cursor.
e The insert cursor, a flashing 4 symbol, appears when you press the [I/R] key and disappears when you
press again.

The insert cursor enables you to add characters anywhere within an already typed line. For example, clear
the display (press [CLR]) and type a command with a mistake:

platl The FL. I % T command is missing an i. Press
and use the [~]key to position the insert cursor.

el The 4 points to where the next typed character will
appear. Now typethe i.

Tplidt The i inserted before the .
Press again to restore the # cursor. Or press instead to execute 1. 15T with the insert cursor still
in the display.

The insert cursor may be used to edit the Mot & field in APPT mode. Pressing has no effect in TIME
mode.

You can use any editing key or keystroke to control the action of the insert cursor. For example, press [SHIFT
[DEL):

rplid Deletes all characters under and after the insert
cursor.

Pressing erases the character to the left of the insert cursor—the character that ¥ points to—while
left-shifting the end of the line.

Displaying Information

Display Echoing ([RTN], (=], [<])

Numbers and characters can be “echoed” by the HP-75 as soon as you enter them. When you type a number
and press in EDIT mode, the HP-75 first tries to interpret that number as a line number (that is, as a
number from 0 through 9999). If the number is greater than 9999, has a decimal point, or has a leading plus
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Examples:
»122345c . VE 183458, 7
Entering a decimal. The number is echoed.
S ZE4SHE ~ZE4S

Entering a negative number.

12 i |

Entering an integer between 0 and 9999. The entry is interpreted and entered as a BASIC line
(although an empty line).

Expressions entered from the keyboard are evaluated and their results displayed.

Example:

e el | - 18

A simple expression.

The HP-75 will evaluate more than one expression at a time if you separate expressions with commas or
semicolons. Commas cause results to be spread apart, while semicolons cause the results to be packed.

Examples:

P11V, E 148 1.17 .14

Separating the items with commas.

FLOIVIE L 14 2418 1.1% 5.14

Separating the items with semicolons

Numbers are displayed on the HP-75 with one space for their sign (blank for positive, minus for negative)
and one trailing blank. Note that if the results exceed one display window, only the last result or results will
remain in the display.

Echoing also occurs for characters typed between quotation marks (' ' or ""). Pressing causes the
characters in the string to be displayed.

Example;

FlHeather forecast: suandg, "B Measther forscast:

Enclosing a character string with single quote Echoed without quote marks.
marks.
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20id zhe sag, "Come herse"7'H Dicd she =ag, "Come here"?

Using two pairs of quotes. Note that the inner pair The inner pair of quotes is preserved.
must be different from the outer pair.

Numbers and quoted strings may be combined in mixed expressions.

Example:

ranlyt rd i M workdaws thisz o weslk "R Ol 4 workdawys this week,

Two quoted strings and a number are separated by
semicolons.

Note that the (=] and (<] keys, alone and in combination with the modifiers and [CTL], may be used to
scroll the characters that remain in the display. For example, press [~]three times:

uod workdaus this wesk. Pressing [~]and [«]moves the displayed results
back and forth.

Pressing any other key causes the prompt and cursor to reappear.

Displaying and Printing Information in section 11, page 166, for the use of I I % and #F i T statements to
output program results.

Recalling Your Last Entry ([CTL][FET])

As you type, each character entered in the display line is also entered in a temporary input buffer, a
95-character location in memory that stores display information. You terminate entry in the input buffer by
pressing the key. In EDIT mode, holding down while touching the key causes the current
contents of the input buffer to reappear in the display. For example, if you press [CTL][FET)now, you’ll see:

nlyt 4 "workdags this week " The last line you typed before pressing .

The line is displayed left-justified, with the cursor positioned in the leftmost column. Although the prompt
isn’t displayed, the line is ready to be revised and reexecuted.

Using means a savings in typing time, as you can recall long keyboard expressions without
needing to retype them.

After you press [RTN], new characters you type will replace old characters in the input buffer. Pressing
will display the contents of the buffer with those changes. For example, press and type:

| These new characters are entered in the input

buffer. To verify, press .

The recalled line includes the last characters you've
typed.

Note: Besides[RTN], the [ATIN], (1], (¥], and keys terminate character entries in the input buffer.
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The following commands use the input buffer, causing your last entry to be lost: FETZH, FETCH KEY,
LIST, LDCE, PLIST, and TRAMSEF DM,

The Delay Rate (i1E L[

- Computer
- Museum

The [iEL F"Y command regulates the display rate of error messages, card reader mess3®
and program output to the display and other display devices.

es, HP-IL messages,

[1EL.FY number of seconds

The number of seconds is any numeric expression that specifies the length of time between display lines,

e

accurate to tenths of a second. When the battery pack is first installed, DEL Fi*' is set to 1 second; the MIHE

Parameters may range from 0 to 226 seconds. Values outside this range default to the lowest or highest
limits, respectively.

Example:
rlelay PR Pressing sets the [IEL. 1" rate to 2 seconds.
Note that [k L M has no effect on single-line displays. For instance, echoed lines (page 36) remain displayed

until a key is pressed or the HP-75 turns off.

You may override a delay condition by pressing any key. Each press causes the current line to be replaced
immediately by the next line. For example, holding down while listing the F#'7MEMO file causes the
lines to be displayed with no delay.

Line Width (i1 3T H, PR IDTH)

The I THand FiiI0TH commands enable you to specify the number of characters that will be displayed
in a single display line or printed in a single print line.

WIDTH number of characters

g

The HIITH command sets the line width of display output. The FidI{iTH command sets the line width of
printer output. Initially, both W I TH and R I07TH settings are for 32 characters, the width of the display
window. These commands don’t affect the behavior of the display window during input operations.

You can include any numeric expression in a i4 11 TH or 4 I [i TH command to specify any line width of one
or more columns. The appropriate setting depends on the output device. For example, a logical FI4I[1TH
setting for the HP 82162A Thermal Printer is 24 or some multiple of 24, based on the 24-character print line
of the printer.

The HP-75 sends as many characters to the display or printer device as the current MILiTH or FiiIliTH
setting specifies and then sends a carriage return/line feed to the device to begin a new line.
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Example: Display the date and time in EDIT mode so that the information appears in the display window
three characters at a time. Set the display line width by typing wicith Z[RTN). Then use the A TE # and
TIME# functions (page 98). Type:

rlated i tineEl Pressing causes the date and time to be
displayed according to current i I {17 and OEi.FY
settings.

The example shows that a setting less than 32 “breaks” displayed lines into smaller portions. A setting
greater than 32 causes long lines to scroll across the display. A setting greater than 96 causes characters
added after the 96th to replace themselves in the last character position.

WIDTHand FLIDTH parameters are rounded to integer values; values of i or 1 specify a width of 1 column.
(Negative values and values greater than 255 result in widths of 255 characters, limited by the line length of
thedisplay or printer device.) HIUTH IHF and FWHIDTH THF (for “infinity”) permit an unlimited number
of characters to be sent to one line—the output never overflows to another line.

A WIDTHor FI4I0TH setting remains in effect until you specify another setting. You should set the HP-75
back to its initial display width now by typing w itk 32 [RIN). DEL.F% and b I TH commands are useful
in programs to specify initial display conditions.

Setting the Right Margin (1R TH)

After a system reset, the HP-75 is set to beep when you type the 91st character in the display line. The
MAFEG ITH command enables you to specify a new character position at which the beep will signal the end of
line.

[MAREGIH number of characters

Examples:
Fmarain 26 Causes the beeper to sound when the 26th character
is typed.
rmargin THH Causes the beeper to sound when the 75th character
is typed.

Note that the beeper serves as a reminder of—not a restriction on—the line length. It actually responds to the
position of the cursor—for the insert cursor, the beep doesn’t correspond to the line length. Regardless of the
MAF G IH setting, you can still type 94 characters in a given line, that is, 96 column positions minus one
position for the prompt and one position for the cursor.

The number of characters may be specified by any numeric expression (such as - 15); expressions are
rounded to integer values.

The MFFRGTH setting remains in effect until another {1F T command is executed.

Programming Note: The Mrii: il command sets the number of characters that may be typed in
response toan I HFLIT statement before the HP-75 beeps.
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The HP-75 Character Set

The 256 HP-75 characters have numbers, or decimal codes, associated with them, ranging from 0 through
255. Appendix D includes a table of characters and associated decimal codes. Ninety-five characters
(decimal codes 32 through 126) are standard printable characters as defined by the American Standard Code
for Information Interchange (ASCII). Note, then, that characters 0 through 31 and characters 127 through
255 may be interpreted by an HP-IL device or another computer differently from the way the HP-75 displays
them. You should refer to your owner’s manual for the peripheral or computer to determine its character set.

Characters and Decimal Codes (i:HF:#, FHLiM)

Given a decimal code, the i # function returns the corresponding display character.

Example:

Uppercase letters correspond to decimal codes 65
through 90.

2Hi ¥ rounds numeric expressions to integer values and converts the integers to the proper range (modulo

256).

The Hilt function works opposite to i #. Given a quoted character, ILiii returns its decimal code.

Example:

o P E £

The character must be enclosed with quotes. The decimal code of .

Hiifmay operate on any string expression, returning the decimal code of the first character in the string.

Example:

At FET DR Az

Returns the decimal code of the first character in the
string, a space.

Characters whose decimal codes are 128 through 255 appear underlined in the display. To display an
underlined character, use the decimal code of the non-underlined character, the constant 128, and the U HF %

e E LD

Using 65 as the value of 1. Returns the underlined character.

An alternate method includes the i/ function:

FrbrE CRuams T E Y e

ki1 returns the decimal code of Fi. The same result.
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The Display Character Keystroke ([SHIFT][iZR])

One hundred ninety-four keys and keystroke combinations can produce display characters. Editing and
system keys as well as typewriter keys have associated display characters. However, you can’t display many
of these characters directly by pressing the corresponding keys—many keys perform predefined operations
when they’re pressed. But (i7R], the display character keystroke, enables you to access these
characters.

For example, the [APPT] key is associated with the ¥ character. However, if you press [APPT] by itself, the
HP-75 switches to APPT mode. To display the & character, you must first use [SHIFT] [I/R]. Pressed once,
(SHIFT](I/R] leaves the cursor in its present position and prepares the HP-75 to display the character of the
very next key you press. Press [SHIFT){I/R] once and then press the [APPTkey: The ¥ character appears.

Pressing and releasing always causes the next key or keystroke combination to display its
character. Try a keystroke combination: Press [CTL](1] by itself. Nothing happens. Now press and
then [CTL][1]—an underlined i is displayed.

If you're using the numeric keypad ([CTL][LOCK]), then enables the keys to perform their normal
display functions. For example, the keypad [U] outputs a 4. If you press and then the unshifted
[U], you display lowercase ..

also overrides key definitions that you’ve declared earlier. If the unshifted (Q]key is redefined to
display your name, then [SHIFT){I7R]followed by [Q] displays the regular .

If you press mtwice in succession, what happens? The character associated with is itself

It follows that all HP-75 keys and keystroke combinations have decimal code equivalents. For example, the
key corresponds to decimal code 130. and the ML function enable you to determine the
decimal code of a particular key or keystroke combination. For the decimal code of [APPT], type:

Srnam R W 130

You must press first to type the The key corresponds to decimal code 130.
display character.

The character set table in appendix D includes the decimal codes of the keyboard and indicates which
keystrokes must be preceded by [SHIFT)(I/R]to display characters.

Advanced User’s Information

Control Characters ( [CTL][BACK], [CTL)[H], [CTLI(M), [cTL)(J])

There are 33 ASCII-defined control characters, used to control the interchange of information among
communications systems. Control characters correspond to decimal codes 0 through 31, and 127. Control
characters may be produced either by the key or by the Ui # function. For example, both
and HFE (B ) generate the “null” control character, decimal code 0, displayed by the HP-75
as d&.

A number of control characters have special meaning for the HP-75 display and for HP-IL devices. One in
particular, the escape character, has a variety of control applications. The escape character is generated
either by the [CTL][BACK] keystroke—as indicated by the letters ESC over the [BACK] key—or by U HE# (27 4,
The HP-75 doesn’t display an escape character—instead, it shows * and turns off the cursor. The cursor
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reappears when you type the next character. The responses of the display window and HP-IL devices to
escape character codes are discussed further in section 9.

Here are three other special control characters:

e The backspace character (decimal code 8) causes the cursor to backspace. The backspace may be

“displayed” by typing a few characters and then pressing [SHIFT][1/R], followed by [CTL][H], [BACK], or
[SHIFT](BACK]. (The three keystrokes are identical.) Note that the backspace character moves the cursor

without causing an erasure.

o The carriage-return character (decimal code 13) causes the cursor to return to the left edge of the
display. A carriage-return may be ‘“displayed” by pressing and then [CTL][M]or [RTN]. Note
that the carriage-return character moves the cursor without causing the contents of the line to be
executed. (Refer to the following topic, Carriage-Return/Line-Feed Keys.)

o The line-feed character (decimal code 10), causes the HP-75 to advance to a new display line. A line-feed

may be “displayed” by pressing [J].

The following L. | HEF !

I program demonstrates the effect of the backspace, carriage-return, line-feed, and

escape characters on the HP-75 display. Prepare for the program by typing =it ‘'linefeed’,

-1 [RTN]:

L ITHEFEED E LS A 1

1 input &
2 disp 'Be

givmdread ' joheE el PEnd!

Run the program four times. Each time the

27—and press [RTN].

Examples:

PRGM

The heading of the program. Press and enter

the program.

X

The i. [ HEF program consists of two lines.
Press after each.

Specifies the backspace character.

Beglrnmilnino

The second string is displayed beginning from the

location of the backspaced cursor.

i

HP-75 to clear the display completely.

The I“HFE % function is often used in programs to send control character information to HP-IL devices.

Carriage-Return/Line-Feed Keys

prompt appears, enter a new decimal code—8, 10, 13, or

Nine HP-75 keys cause both a carriage-return character and a line-feed character to be sent to the HP-75
display and other HP-IL display devices. These are the seven system keys ([ATIN], (RTN], (TIME], [APPT],
[EDIT], [FET], [RUN]) and two editing keys ([1], (3)). (Note that pressing [CTL}[M]is the same as pressing )

When you press one of these keys, a carriage-return/line-feed occurs before the normal function of the key is
carried out. For example, before the key causes the HP-75 to display the APPT template, it first returns
the cursor to left edge of the display and causes the HP-75 to display a new line. In most cases, carriage-
return/line-feeds occur so quickly that they’re noticeable only on external display devices.
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Introduction

- The HP-75 has a versatile file handling system that enables you to store and access multiple programs, text
memos, appointment calendars, keyboard redefinitions, and other blocks of information. A file is an area of
memory that can be identified by name and manipulated as a unit. Files are collections of lines of
nformation that have either been entered from the keyboard or else copied from a mass storage medium.

Here are four examples of display lines from section 1 that are stored in files in memory.

A #3H | Plrone Stored in an appointment file named app .

»IMEEEF RHDE

1 Stored in a BASIC program file named % I i1

b d by

named = &

44

', "Your Mamet Stored in a file that contains all key redefinitions



Section 3: File Editing 45

P1E TO Ragl Stored in a text file named ' M1,

In each case, you entered the line in the file by pressing the key. The key has two important uses
in this section:

o Toenter new lines in files.

o Toexecute commands that control files, like i

Filenames

Each file in memory has a unique name, called its filename. For example, there can be only one file named
MOMHEY. A filename may be composed of one to eight characters.* The first character of the filename must be
a letter or period, and the remaining characters can be any combination of letters and digits. Examples of

acceptable filenames are [, AL, TEMFE, FEVE, 22, and 1.0

1 E. You can use lowercase letters to
enter filenames, but they are converted to uppercase by the HP-75. A blank character terminates the
filename—subsequent characters are ignored. Use quotation marks, single or double, to delimit filenames
when you key in commands. (There are two exceptions—the names of the special #pF t and k2 J= files are
stored as lowercase letters, and you must enter these filenames without quotation marks.)

A filename that begins with a period specifies a volatile file. If the HP-75 turns itself off or you execute a
command that turns it off, all such volatile files will be purged when it is next turned on. Essentially, volatile
files are temporary files that are intended for your current work session only.

Files in Memory

Files are stored in memory in the order of their creation, with the earliest file located at the “bottom.” Here
are the relative locations of the files created in sections 1 and 2. The diagram represents the HP-75’s memory
and includes names, types, sizes (in bytes), times, and dates of the files stored there.

Available memory. Refer to appendix D for information regarding the
memory required by files.

LIMEFEED E 53011058 az-a%-83 This BASIC file was created if you entered the program
The most recent file. on page 43.

Y MEMD T 23 1eile Az-6%
A text file.

- 'he k =z file was located here until you erased it by-
MOHE' B 2167 0000 010408 typing FutaE kews[RTN].
Although the display shows the date of the
prerecorded program, the file is located
according to the time when you copied to
memory.

ETHGEOHG E OB A4S @noahonE
The first program you created.

appt A 27 B3 38 @RS sE3
Your earliest file, created when you first
scheduled an appointment.

* In its most general form, a filename can be any string expression. (The topic of string expressions is described later, in Section 13.)
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The HP-75 can hold as many files as memory permits, of six types:

e BASIC or program files, indicated by the letter ii. BASIC files are numbered lines of program
instructions. A private BASIC file will be indicated by &, meaning that the program may be run but
not listed, changed, or copied (section 8, page 117).

e Language Extension Files, or LEX files, indicated by i.. LEX files are special program files available
through prerecorded magnetic cards and tapes and through plug-in ROMs (appendix B, page 277).

e Logical Interchange Files, or LIF1 files, indicated by I. LIF1 files are specially formatted files for
interchanging information between the HP-75 and other computers (appendix B, page 274).

This section uses text file examples for simplicity, but the process of composing and managing BASIC files
is the same.

EDIT Mode ([EDIT))

You create and update text and BASIC files in EDIT mode. Press key to enter EDIT mode:

i | The BASIC prompt and the cursor appear.

If the text prompt ( : ) appears instead, type i1 c1 to erase the current text workspace, and then type
eciit basico to prepare the HP-75 to edit a BASIC file. The BASIC prompt will appear when you
begin typing or if you press [ATTN].

The BASIC prompt indicates the readiness of the HP-75 to accept program statements. The text prompt
indicates the computer’s readiness to accept lines of text. Here are the different EDIT mode operations:

With the BASIC prompt ( )

in the display:
With either prompt:

Compose and revise Evaluate expressions.

BASIC files. Eqr L@ With the text prompt ( ;)
Execute system commands. | inthedisplay:

TEE DISP FoBC e law |

FLiFT sy Compose and revise text files.

You’ll notice that you can execute system commands (like {FE L' and F1IH) regardless of the prompt in the
display. The difference is that BASIC lines are translated into machine code as they are entered to speed
program execution, while text lines are stored as entered. Therefore, text files can’t be executed as programs,

‘{1 command, discussed in

appendix B, on page 274, enables you to convert a file from one type to another.)
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Available Memory (

Example:

N 4812

Typical result, indicating that the HP-75 can store
an additional 4912 bytes of information.

The number of files in memory and the number of lines in each file are limited only by available memory. As
an example, a 30-line memo (about a page of double-spaced typing) requires approximately 2500 bytes of
memory, the equivalent of two magnetic cards of information.

The number of bytes returned by %1 may vary, depending on when the function is used.

Example:

o

a:

n
g
[ x]
D]
[}

Fman f mem  men i 4912 4

Each execution of the function temporarily requires
seven bytes of memory.

"MEf can be used to determine the memory required for any HP-75 operation. Execute I £ /1 before and after a

program or keyboard operation to determine its effect on available memory.

Note that the operating system requires approximately 2100 bytes of memory for system routines. After a
system reset, memory available to the user is about 14,000 bytes. Installing the HP 82700A Memory Module
adds 8K (8192) bytes of memory to the machine.

, y

Creating and Editing a File (@ )

Whenever the HP-75 is in EDIT mode, the computer accesses a BASIC or text file called the current file.
While you are working on a file, (editing or running it, for example) it is the current file. Several HP-75
commands can change which file is the current file. At the moment, the HP-75 is “in” a BASIC file, as
indicated by the ' prompt. To learn more about the current file, execute the "F T (catalog) command:

oathl

Displays the catalog entry of the current file.

A catalog entry contains five pieces of information:

e The name of the file you're currently editing (in this case, i
o The type of file (it for BASIC).

e The amount of memory the file occupies, in bytes. As a reference, each display character in a text file
takes one byte of memory. A & indicates the file is empty.

e The time the file was created, expressed in 24-hour notation. For example, 1 7 : £i&i represents 1:00 p.m.

® The date the file was created.
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Press[~]to scroll the line to the left; press [<]to scroll the line to the right. Press or to modify the
action of [=]and [«<]. Any other key will restore the prompt and cursor:

B The catalog entry disappears.

To create a new text or BASIC file, use the E[1I T command. Four forms of the ELI I T command follow:

‘filename ' ,
‘filename * ,

Creates a BASIC file by the specified name.
Creates a text file by the specified name.

Creates a temporary BASIC file named ¢
Creates a temporary text file named &i

The following pages show how an example text file is created, written, revised, and manipulated. Type the
following and press[RTN]:

ecdit 'eamamp le, tew T E T Ry
Using the i1 i T command to create a text file. Displays the catalog entry of the file.
Either single or double quotes may enclose the

filename.

Press to cause the text prompt ( ;) to appear, indicating that you’re editing a text file. Now type this
line of characters, which begins with a line number, and press [RTN]:

TR 18 lime zero. i ;i

Typing a line for the &

Line0 is entered in memory.

Although line 0 no longer appears in the display, it’s still the current line of the file. The HP-75 uses an
internal mechanism, the file pointer, to keep track of the current line of the current text or BASIC file. To
fetch (or recall) the current line to the display, you press two keys in sequence and [RTN]. Press to

SFETOH B The[FET]key is a typing aid. You could instead type
the word & toh,

Then press to execute the £ Ti M command:

AThis iz line

The current line appears just the way you typed it.

The current line—the line pointed to by the file pointer—is also called the pending line. Whenever you wish
to bring the pending line to the display, press and then[RTN]. The pending line remains fixed unless you
move the file pointer. For example, press to leave EDIT mode temporarily:

Paw MosOwess HeMe AFOLH THote Pressing switches the HP-75 to APPT mode.
Now press again.

| Back in EDIT mode.
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Use the AT command to confirm that the current file is £+ HilFL.E.

poat i EsAMPLE T IEOLIE AT B2-05

The file pointer is still located in the E:FHIfFLE file.
The file has grown to 36 bytes.

{-Hing the current line confirms thatit’s line 0.

FETCH M Blhizs 1z line zera.

FI-E file.

The pending line of the &

Even when the HP-75 turns off, the file pointer stays fixed in the current text or BASIC file at the pending
line. To move the file pointer to another file (for example, to return to the & I Hiz % (1t file), you must execute

another £l I T command. You’ll be using the A7, FE T, and £E{11 T commands throughout this section.

Checking the System Catalog (7

Typing =t displays the catalog entry of the current text or BASIC file. The i:iiT command has four
other forms:

M. Accesses the complete system catalog.
'filename’  Displays the catalog entry of the specified file.
Displays the catalog entry of the ¢ i+ 1 file.
Displays the catalog entry of the I s file.

Note that no quotes are used for the &5 i and i &= files.

Executing i

seatal 1# RENTE fupe l.en  Time

according to the curren

The first line labels the five fields of the catalog entries. After a delay equal to the current
catalog entry of the most recently created file is displayed:

.F'' rate, the

S {2, the current file, happens to be the most
recently created file.

To display the catalog entries of the other files in memory, use (1], the down-arrow key. The catalog entries
appear according to when the files were created. Press [{ | repeatedly until you reach the oldest file, the #p & 1
file:

The oldest file in memory appears lastin a
CRT ALL listing.

The up-arrow key ([t]) lets you review the catalog entries of more recent files in memory. displays
the catalog entry of the oldest file; (1], the catalog entry of the most recent file.
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The key assumes a new function during a CAT Fi.L. listing. Pressing causes the file whose
catalog entry is in the display to become the current file. (However, if an unnamed, nonempty workfile
exists, you can’t access another file in this way; refer to page 63.)

Example:
FCHE 1520 The catalog entry of the M{i+iz%" program during
AT Fii.i.. Press[EDIT).
B The file pointer is moved to the first line of the file,
and the BASIC prompt and the cursor appear.

Note the file must be a BASIC or text file available for editing; otherwise, pressing [EDIT| causes warning

&% 1 it ed— to occur and the catalog entry of that file to reappear in the display.
it emample’ or execute another AT FLL
command and press with the E#AMFLE catalog entry in the display.

Purging Files (F

- command erases one file at a time from memory.

Erases the current file.
Purges the specified file.
Purges the =z i 1 file.
Purges the i &= file.

For example, if you typed ¢ 11 right now, you would purge the LE file.

After a Fillzii
be considered “dangerous : Once executed, the command can’t be undone. If you purge the current file, the
HP-75 creates a temporary wirrk 1 1 & of the same type and makes it the current file.

Entering Lines in a Text File ([RTN])

Each line of a text file starts with a line number, thatis, an integer from & through %% 3, Each line has 96
character positions, including one position for the prompt, one to four positions for the line number, and the
final position for the cursor. This means that each line of a text file can consist of up to 90-93 characters.
After typing a line, press[RTN]): The HP-75 stores the contents of the display line in the current file.

For example, type:

A . . . LI ¥ . . . J

PLEE To put o a linme of charvaoters ln Woudr text file, Just start tuping. B
)
1 1

The line begins to scroll across the display window The display window at the end of your typing.
at the 32nd character (the 3 in <kva i@ s Fe),

Use a combination of the[<],[=], and modifier keys to review what you’ve typed. Then press [RTN]:

C Pressing stores the complete line as part of the
current text file.
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To display the pending line—the line you’ve just entered—fetch it from memory:

(FETOH 8 CLERETo put s line of characters

The pending line. The cursor is conveniently
positioned just after the line number.

To clear the display, press [CLR], [ATTIN], or [EDIT]. This has no effect on what’s been stored in the file.

Lines can be entered in any order, but they’re stored in the order of their line numbers, from lowest to
highest. You can enter lines in only one file at a time—the current file. You must press in order to enter
alineinafile.

When you press [RTN|while editing a text file, the HP-75 ignores all leading blanks and checks for a valid line

stored as line 10, the contents of which are 3. Uppercase and lowercase letters, spaces after the line
number, quotation marks, control characters—in short, everything—is preserved the way you've typed it.

To do keyboard arithmetic while editing a text file, begin the line with any character except integers between

simple numeric variable name (refer to Assigning Values to Variables in section 5). For example, clear the
display and type:

Adding two numbers with leading plus sign. The result. The text file is unaffected by the
calculation.

Automatic Line Numbering (il 71)

Executing the rii7Tl command causes the line numbers of a text or BASIC file to be provided automatically.

FHiiTil [beginning line number [. increment value]]

Clear the display and type:

cagto 1, 1M HE |

Starts the numbering at line 1. A space is added
after the line number.

i file. Type:

Tk in beauity, R ]

Any combination of display characters may follow

mbers increment in steps of 1, as specified in
the line number.

i command.

Indenting two additional spaces for the verse The file pointer advances to the new line as it’s
fragment. numbered.
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(3 0F cloudless clime=B HE |
1 ard starry skiesz, . B HEE |
The last line of the fragment. Press here to stop the numbering.

The file pointer is positioned at the last line containing text. That is, if you execute - £ T:H now, line 4 will be
recalled to the display, although the last line number displayed was line 5.

Executing Fii1Ti} with no parameters causes numbering to begin at the current line number plus 10 and to
increment in steps of 10.

Example:

HETRR EuY | (14 B

Starts the numbering at 14, which is the current line
number (4) plus 10.

If you specify just the beginning line number, then the line numbers start at that number and increments in
steps of 10. For example, press and then type:

auto EAE eSS |

Specifies the beginning line number. The first line displayed is 40, the next will be 50, and
so on. Press once to verify.

Press to stop the process.

Note that auto-numbering won’t cause existing lines in the file to be overwritten. For example, because line 4
exists in the E=AIMFLE file, typing =111 4 causes line 4 to be recalled to the display rather than replaced.
In other words, the FLi T command fetches lines from the current text or BASIC file.

Syntax Errors

- Ti:H and ZAT) directly from the
keyboard. You can also execute BASIC statements (like #iiZF) and expressions (like Z1FE £ 2 1), However,
you should include line numbers for all lines containing straight text. If you don’t, and then press [RTN], a
syntax, or language-related, error may occur.

The HP-75 responds to syntax errors by:
¢ Beeping (assuming a EizEF {11 setting).
¢ Turning on the ERROR annunciator.
¢ Displaying an error message according to the current LiEL F" rate.
» Recalling the incorrect line to the display.

For example, press and then type:

ol B e -
ERROR

The author’s name is missing a line number. A syntax error results.
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Error recovery is simple:
e Torecall the error message, press [SHIFT](FET]. In this case, mi =
display line was unsuccessfully evaluated as an expression.
e Todisplay the error identification number, use the EFFH function (type = r rri [RTN]).
To clear the error condition, the ERROR annunciator, and display line, press [CLR], [ATTN], or [EDIT].
e To correct the error, use the editing keys. In this instance, press (I/R], press [<], insert a line
number and a space, and then press [RTN]:

irmg parameier means that the

3G m-Lora Burori--— T
ERROR
Inserting a line number and space with the insert The corrected line is stored in the file as line 34.
Cursor.

Remember that [CTL][FET)recalls the contents of the input buffer. This means that when you're adding lines
to a file, pressing displays the most recently entered line.

Example:
f - Loard Burar-- recalls the characters as they appeared
when you pressed .

Editing Operations

Whenever the HP-75 is in EDIT mode, you can edit the current file—that is, you can add new lines to that
file, examine lines, change lines, insert lines, move lines, list lines, renumber lines, and delete lines.

The editing keys and keystroke combinations covered in section 2 help you revise individual lines. These
keys allow you to arrange the display line they way you want before entering it in the file (that is, before

pressing ).

Stepping Through a File ([1], [}])

The (1] and (3] keys move the file pointer up and down through the current file. Pressing (1] causes the line
preceding the pending line to appear, ready for editing. Likewise, pressing (] enables you to view and revise
the line following the pending line. Note that pressing [t] or (1] doesn’t enter the displayed line in the file. If
you’ve changed a line and want that change kept in the file, press before pressing [t]or [4].

Holding down [t]or (3] causes the key to repeat its function. (*)moves the file pointer to the first line of
the file, and [SHIFT][3) moves the file pointer to the last line of the file.

H)

One of the uses of the FET(:iH command is to display the pending line of the current file. If supplied with a

quoted string, a line number, or both, FE TiiiH can move the file pointer to any line in the file. Here are the

Fetches the pending line.

Fetches the specified line.

Fetches the next line after the pending line that contains the
search string.

FETCH 'search string ' . line number Beginning at the specified line fetches the first line that contains
the search string.
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The key is a typing aid—press to place the word F ¥ T>H in the display. Adding a quoted string, for
example, causes a search to occur from the line after the pending line to the end of the file.

Example: Find the line in the E:FMFLE file that contains the characters i 1 xuicl, Begin by moving the file
pointer to the first line of the file (press [SHIFT)(1]). Then clear the display (press [CLR]) and type:

CFETCH "wloud '@ dE DY glogdless olimes
The command with a quoted phrase. The desired First line after the pending line to contain the
line must appear after the pending line. phrase. The cursor is positioned at the .

The characters in the FETCH string must be typed with the same spacing and case as those in the desired
line. If the line is found, the cursor will be positioned at the beginning character of the specified string.

You need supply only a short phrase in the FEETZH command (like ' 1w’ or even 'l '), Either single
quotes or double quotes can set off the phrase, so long as they’re paired, ' ' or " . If the search string
F £ TH command leaves the file pointer

at the current line.

FETCH line number fetches the specified line:

CFETOH 1868 TEEETo put & line of characters

The command with a line number. Line 100 is fetched, ready for editing.

If there is no such line, then the HP-75 displays the specified line number, ready for you to type the new line.

Example:
CFETCH 1828 HERSICR |
Fetching a nonexistent line. The specified line number is displayed.

Note that the new line is not entered in the file until you type at least one character and press [RTN].
Otherwise, the new line disappears as soon as the file pointer moves to a different line.

By specifying both a search string and a line number, you cause the HP-75 to start at the specified line and
search for the first line with the specified string.

Example:
FETCH '"heautg!' 08 1l Bl walks in beagty,
Separate the two parameters with a comma. Beginning at line 0, the HP-75 searches for the first

line containing the string.

Revising Lines
To revise an existing line in a text file:

1. Recall theline to the display using FE TI:H, (1], or [3].
2. Change the display line to the way you want it.
3. Press[RTN]. The edited line permanently replaces the original in the file.
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For example, press [SHIFT][]:

(AThiz iz line zero. Pressing moves the file pointer to the first
line of the file.

(B This iz line zera, Editing the current line. Pressing [RTN] stores the
new version in the file.

If you replace the line number with a different line number and then press [RTN], the new line is entered in
the file. However, the original line—with the old line number—stays in the file also. In effect, the old line is
duplicated.

Inserting Lines

Toinsert a new line in a text file:

1. Typethe new line with appropriate line number.
2. Press to put the new line in the file.
Remember that line numbers must be integers. It’s not possible to insert a new line between two

consecutively numbered lines, say, between lines 2 and 3. The F command (page 57) allows you to
change the intervals between line numbers.

Moving Lines

To move a line to a different place in the current file:

1.
2. Changeits line number,

3. Press[RTN]to put the new line in memory.
4,

Delete the original line by entering a blank line with the same number.

For example, to move Byron’s name to the head of the verse, follow these steps:

Fetokl TEY BB VEG Loed B rore-—
To find the desired line, beginning the search from Line 34 is now the pending line.
the top of the file.
El o By o —-— |
To change the line number, use (<], a space, Stores this line in the file, replacing the original
and a zero. line 0.

Finally, delete the old line (34). Type its line number and press[RTN]:

VA Cill

The old line number. Deletes line 34.
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This procedure enables you to relocate lines anywhere in the current EDIT file. You can also use the

Listing Lines (L. 15T

The FETCH command and the [1] and [i] keys recall single lines from the current file and make them
available for editing. The L. I%T and Fi " commands also display file lines. In addition, L 157 and
i*i. 1% T can access any text or BASIC file in memory and can display any or all of its lines. However, lines
are listed for you to examine but not to edit.

ST [beginning line number [ . final line number]]
i 'filename’ [.beginning line number [ .final line number|]

T [beginning line number | . final line number]]
" ‘filename ' [.beginning line number | . final line number])

To list all the lines of the current file, execute L. 1 =T alone. To stop a listing, press [ATTN]. Type 1 i =t [RTN]:

] Lines are listed in the order of their line numbers at

the current {1i-L.H rate.

4 arnd =tarry s=kies. ..

4 Line 40 consists of a line number and one space.
1B Ta put a line of characters Line 100 appears 32 characters at a time as specified
inogour text File, just i by the i4 I {1 TH setting.

Fivia.

Noteson L. 157

® During alisting, the file pointer remains fixed at the current line.
® A T[T setting greater than 32 causes long lines to scroll across the display as they're listed.

®  You may override the current A% by pressing any key except [ATIN], [SHIFT], or [CTL]. The listing
will immediately continue at the next line.

After a listing of £~ Fi1Fi.E, the display shows:

ping, Notice that neither the prompt nor the cursor
appears in the display.

Listed lines are not available for editing, although the [~] and [<] keys are active. When you press another
key, the listed line disappears and the prompt and cursor reappear. The file pointer remains positioned at the
pending line from before the listing. To check this, press and then [RTN]:

(FETCH W TR |

To fetch the pending line. Line 34 is the pending line from before. It’s empty
because you’ve deleted it.
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L.I%T line number displays the one line specified in the command. For example, clear the display and type:

tli=t 4H &4 and s=tarry skiss. .

The specified line is displayed without prompt and

cursor.
If a nonexistent line is specified, the i. I 5T command is ignored.
i.15T beginning line number. final line number lists the lines bracketed by and including the specified line

numbers.

It’s also possible to list lines from another text or BASIC file. The following examples all cause one or more

lines from the F ¥ {1E 11 text file of section 1 to be listed:
slist 'ragmeno B Lists the entire file.
dli=r Cradmemns’, Z0H Lists line 20 of the file.
tli=t tradmenst, 16, 208 Lists lines 10 through 30 inclusive.

ommand works similarly to the i.1%7T command. There are four differences

-

. 21 causes the lines of the specified file to be output to current § devices. If no printer
devices are assigned, then the file is listed on the HP-75 display and i % devices (page 128).
. H"' setting doesn’t affect the print-listing rate of external printers. Print-listings on external

printers occur with no delays between lines.

- to determine the number of characters printed in

® Youusethef {17H command rather than I

each line.

" lists the lines of a text file without their line numbers. (BASIC files are print-listed with their
line numbers intact.)

Fi. 17T is useful because it enables your text files to be printed free of line numbers. All spaces after the line

numbers are preserved during a FL. 1 =7 operation.

3 oydi

Renumbering Lines (&

The =& ML R

" [beginning line number [.increment value [.from oldline number
[. through old line number]]])

FEHLIMER R alone causes the entire file to be renumbered so that lines begin at 10 and increment by 10. If
just the beginning line number is specified, renumbering begins at that line and increments by 10. Notice
that zero, one or two parameters cause the entire file to be renumbered.
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RTN].

CrErumtee Renumbers the current file (= Fi1FL.i2) so that the
first line number is 10, the second is 20, and so on.

Renumbers the entire file, beginning with a new line
100 and incrementing by 10.

crenumber FERE, SH Renumbers the entire file, beginning with a new line
200 and incrementing by 5.

Using the last two F * parameters allows you to renumber selected portions of the current file.
Examples:
Crerumbe e SEE, B Renumbers lines 220 to the end of the file (since no
final parameter is specified). These last lines begin
at 800 and increment by 2.
cvenumber 18,1,1, 2108 Renumbers lines 1 through 210, beginning at line 10
and incrementing in steps of 1.

If you’ve tried the last three examples, then a listing of the file will show:

} The renumbered beginning portion.

To put a2 line The renumbered ending portion.

NSNS file,

[Nl

The file pointer stays fixed at the same line during a renumbering, although the line number of the pending
line may be changed.

EEMLUMEER will compress or expand segments of the file and open holes in the file, but it will not change the
order of the lines. Warning 90—ivad 1imE mumber—and a default renumbering will occur anytime

either of two conditions occurs:

= command attempts to overlap or reorder the lines.

ER

command forces a line number past 9999.

In these cases, the system will renumber the specified portion of the file, beginning at the first available line
number and incrementing in steps of 1.

In conjunction with the #i
into one larger file.

¥ allows you to combine two separate files
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Deleting Lines (IELETE)

The DEi.E TE command allows you to delete blocks of unwanted lines without affecting other lines.

Example:

tdelete BO0CE Pressing deletes line 802.

LEIL.ETE beginning line number . ending line number deletes the portion of the file bounded by and
including the two line numbers.

Example:

rdelete 12, AAGE Pressing deletes lines 12 through 800.

Executing DELETE #3533 has the same effect as purging the entire file, except that [ELETE doesn’t
destroy the file name. The file pointer is not affected by DEL.E TE commands. It stays fixed at the pending
line, even if that line is deleted.

Remember that the key deletes characters, not lines.

File Manipulations

memory.

Renaming Files (i)

The FEMAME command changes the name of a file.

FEHAIE ['oldfilename '] T ' new filename'

With only the new filename specified, the HP-75 renames the current file. Type the following and press[RTN]:

Crenane to b B Renames the current file (5 < HAI1FL.E) to L.E.

Executing T shows the new filename:

- g | i.E TooiEe 13087 a2,
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Example:

renamne Craumneno’ to hank? Pressing causes FRYMEMD to be renamed to
HF,

111k ' [RTN]. Refer also to the discussion of the Hriflf command

Verify the name change by typing ¢
(page 64).
Merging Files (i1E R :E)

You may sometimes want to combine two text or two BASIC files into one larger file. The MEF ZE command
makes file merging possible.

MERIZE  'filename ' [.beginning line number [ .ending line number]]

FIERGE causes the specified lines of the specified file to be merged into the current file. The two files must be
of the same type (both being text or BASIC), and both must reside in memory. The specified file remains

intact.

- alone causes all lines of the named file to be merged into the current file. If one line number is
specified, then only that line is merged. If two line numbers are specified, then all lines from the beginning
line number through the ending line number inclusive are merged.

Example:

s poe Phand L RE, JEH Pressing causes lines 20 through 40 of the text
file HFHI to be added to the current file (i-E).

Afterwards, list the current file to verify that merging has occurred. A check of the system catalog

i~ operation.

result of performing a &

Important: No renumbering occurs during a MEFGE operation. If the current file contains any line
numbers identical to those of the merged portion, then those lines of the current file are overwritten. You
may want to ensure that the line numbers of the two files don’t overlap. Use the EEHLIMEER command if
necessary to change the range of the line numbers of the current file.

Copying Files to Cards (i:{iF ")

soopy to carcl I o trackosd mesded

This message is displayed according to the current



Section 3; File Editing 61

After displaying this message, the HP-75 prompts:

Copw to card:  Aliagn & [RTHI Select a blank card from the Owner’s Pac, align the
card with the edge of the entry slot between the
card’s two alignment marks, and press [RTN].

Full card ... As you’ve done before, pull the card through the
card reader smoothly but steadily.

Afterwards, you should see:

Yerifu card:  Align & [RTHI The card reader prompts for a second pass of the
same track, this time to verify the accuracy of
information recorded on the track.

Align the card again and press[RTN]:

Full card .., The HP-75 allows approximately 5 seconds for you
to pull a card when prompted.

If the file has been copied correctly, the prompt and cursor will appear after the second pass:

| Indicates the file has been copied to the card.

IfbiAREMIMG: werifu faillsdisdisplayed after the second pass, it means that the information on the
track didn’t verify. If this occurs, the HP-75 will prompt you to reinsert the track for another cycle:

Copg to ocard: Alian & [RETHI You'll need to pass the track through the card reader
two more times, once to copy and once to verify.

Card cleanliness, always important, is essential during a copy to card operation. A dirty or damaged card
may cause the HP-75 to repeat warning messages and card reader prompts indefinitely. Refer to appendix B
for card cleaning information.

To copy a card file back into memory, follow the procedure you used in section 1 to copy the prerecorded
MHE" program. In so doing, you must supply a new filename for the incoming file—each file in memory
must have a unique name.

duplicate files in memory.

COPY [ 'original filename '] Tii 'new filename '

When you copy one file to another, you create a new file and copy to it all the lines of the original. Withou

the original filename specified, i duplicates the current file.
Examples:
foopy to 'rew' B Pressing causes the contents of the current file
(i-E) to be copied to the HEL file.
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scopd 'gingzong' to N tunes! Pressing causes the contents of = I HIZZIHE to
be duplicated in a new file named TLIMES,

Now check the catalog entry of ME I:

rat hew' B HEL T 131 15:84 GE2-85-23

Shows that HE 4 is the same type and size as the
current file.

Notice that the time listed in the HE i catalog entry is more recent than the time of the I i file. The reason is
that the MEL file is created when you execute the ©:0iF 7 command. Use the .1 command when you want
to save a copy of a file before editing it or when you want to update the time and date of a file.

If a file exists in memory, then naming the file in an £{1 I T command causes the file pointer to be moved to
the first line of that file. For example, move the file pointer to the first (and only) line of the & I Mz %0

redit '=inasona’ B STHGE0NG i S R 0= I SR 5 P 5 b P

The catalog entry of the = I MG %0 fileis
displayed.

Press followed by to verify the position of the file pointer. Because & I iz 51 is a BASIC file (as
indicated by the [ in the file catalog), the BASIC prompt ( ) appears instead of the text prompt. The file is
ready to be edited. You can add lines, list lines, change lines, renumber lines, delete lines, and so on.

Use the EI 1T command to create new BASIC and text files. For example, this time specify a nonexistent
file:

sedit ‘harbara BHRREEAFA & BolE 48 Az-oahons

EFEEFREA, a BASIC file, has just been created. The
file pointer is positioned to line 0.
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You can create either BASIC or text files by specifying EFA% 11 or TEXT in the EIiI T command. Example:

Fedit 'Eric' text@ BRI T (I R 34

Use a comma to separate the two parameters. The specified text file is created.

Note that it’s not possible to use the same filename for two different files, even if one is BASIC and one is
text.

The system catalog lists the files in the order of their creation. For example, £F: I i, the most recent file, will
appear firstina CAT Fi.i. listing. However, to conserve memory, a current file that is empty is purged from
memory when you begin editing another file—and it won’t appear in the catalog.

refer to section 10, page 144.

The work File(

The wark ¥1 ] @ is a temporary text or BASIC file that the HP-75 creates on five occasions:

¢ When you first install batteries and set the clock.
o When you reset the HP-75.
¢ When you create a new text or BASIC file without specifying its filename in the £11 7 command.

¢ When you execute the M1t command (page 64).

The purpose of the wmrk file is to provide you with a “scratchpad” file in memory. You can edit and
manipulate a work 71 1& in the same ways as any other text or BASIC file. To create a wmrk iils,
execute an k' [ T command without specifying a filename:

redit tewil Work file T A% e

The £ 1T command with no filename. Creates ik i 1 &, atextfile.

Executing wli t =i - creates a BASIC warrl: 1 1. Executing =cii t alone creates a =it vk ¥ i 1 & of the

same type (text or BASIC) as the current file.

Example:
vecdl T ok L L T LS
EL1IT alone. Creates a new it ik § i I &, the same type as before

(text).

A work £i 1l can exist only as the current file; thus, there can be only one ok §1 1% in memory at a

time. Before leaving a nonempty v 71 L

w—thatis, a o ¥

1 # containing at least one line—you must
either purge the wx iz ¥ 1 1# or give it a name. If error 69— ]

ile rams’¥—occurs when you execute
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an DI T command, it means that you've attempted to move the file pointer out of a nonempty wor b £ 1 1,
For example, add a line to the wmrk 1 1.

D The file iz no longer ewnp by, @ ]

Line 3 is entered in the text i £ 1 1 e,

Then try to edit another file without naming the current file.

vacil T

Pressing causes error 69—uri file rams¥—to be displayed. You're not allowed to leave a
nonempty Wk £i e,

The i+t command does two things:

e Renames the current file.

e Creates another wiork i 1% of the same type, text or BASIC.

Executing HAME has the same effect as executing FEMAME TO ' filename' and E11 T separately. For
example, use HFAIME to name the current file and create another wo i £1 1 :

srrame finish ' 8 wiork file T i

Specifying a name for the current o ris 1 1 s, Renamestheold wric ¥iletoF IMISH and
creates anew itk 1 L& of the same type—in this
case, text.

However, you can execute M E from any file in memory. Although you can HAI1E an empty file—that is, a
file whose catalog entry shows a length of zero bytes—that file will disappear from memory as soon as the
file pointer is moved to the new nizrk 4 1,

)

The TEAMSFIE command enables you to transform text files into BASIC files, BASIC files into text files,
and both types of files into interchange, or LIF1, files. Refer to Special Files, appendix B, page 274, for more
information.
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Command Summary

Below is a summary of the 14 file commands introduced in this section.

Must Be May Move File Pointer
Command Parameters* | Operates Ont | Current File? From Current Line?
HLITO Ln,Incr B,T yes yes
Fni B,TALI no no
Fn,Fni B, TA,LI no no
Ln,Ln B,T yes no
Fn B,T no yes
Str,Ln BT yes yes
Ln BT yes yes
Fn,Ln,Ln BT no no
Fn,Ln,Ln B,T yes no
Fn BT yes yes
Fn.Ln,Ln BT no no
Fn§ B,T,A,LI no noY
Fn,Fn§ B,TALI no no
Ln,Incr,Ln,Ln BT yes no
Fn B,T.1 no no
* Ln = line number, 0-9999; Fn = filename, in single or double quotation marks; Incr = increment value, 1-9999;
Str = quoted string.
t B = BASIC file; T =text file; A = appointment file; L = LEX file; | = interchange file.
1 May specify a file residing on a magnetic card or tape.
§ May specify a file residing on a magnetic tape.
9 if the current file is purged, the file pointer is positioned to line O of a new 1ok 71 1 i,

Private BASIC files, indicated by
(page 117).

* in the system catalog, may be copied to memory, run, and purged only

A command that takes line numbers or line increments must be supplied with unsigned integers. For
example, i is a valid command

A command that takes quoted strings may be supplied with any suitable string variable or expression (refer
to section 5, page 78).

', then FETIH E¥ causes the HP-75 to search the

"

F, If Fi# has the value 'simrigd ', then Pl . HE

Examples: If string variable [ # is assigned *
current BASIC or text file for the next occurrence of ii i
purges the i1 file.

String variables may not be used to specify keywords. For example, the words HFF T, FE
& I = must be typed explicitly in commands.
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Note: Filenames are usually terminated by the end quotation mark. However, the first b/ank after the
filename may be used to terminate the filename. For example, cii t '

isthe equivalentof ELNIT '=cooresz' and names the file ZCHRE S,

res and avera e L)

All of the above commands are programmable. Refer to section 11, page 156, for programming information.
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Keyboard Calculations
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Introduction

The HP-75 can evaluate arithmetic expressions (such as 64.32 + 128.16) in either of two ways:

e By calculating the answers directly as you type.

e By computing the answers as part of BASIC programs.

This section explains the first—the calculator way of doing arithmetic. The HP-75 calculates to 12-digit
precision over the range of numbers from -10%99 to +10%99. Numeric (or algebraic) variables and functions
are discussed in section 5.

All keyboard calculations are performed in EDIT mode. Press (EDIT]:

o | The BASIC prompt should be in the display for
calculating.

If the text prompt (:) appears in the display instead of the BASIC prompt, it means that a display line
beginning with a number from 0 through 9999 will be interpreted as a line of text and will be stored rather
than executed.*

All keyboard calculations consist of two steps:

1. Type the desired numbers and operators in the display (without an equals sign). Up to 94 characters
may be used in a single expression, and spacing is not important.

* Remember, however, that you can do arithmetic while editing a text file. Prefix the number in the display with a plus sign, a minus sign, a
decimal point, or a left parenthesis.

68
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2. DPress . The replace cursor or the insert cursor may be anywhere on the display line when this
occurs.

Results are displayed with a leading blank or minus sign, a decimal point (when necessary), and a trailing
blank.

Note that keyboard calculations have no effect on the contents of any file.

The HP-75 numeric keypad, illustrated on page 28, is enabled by pressing (CTL](LOCK]. The numeric keypad
is a convenience to speed up keyboard calculations. To restore the normal keyboard, press .

Arithmetic Operations
Addition (+)
To add two or more numbers, use the [+key.

Example:

The result is displayed without prompt and cursor.

Don’t type commas because they’re interpreted as number separators, not digit separators.

To subtract one number from another, use the [-] key.

Example:

o ESLEVE-1 1 IFEOE -1 Boelil

The first display position is reserved for the
negative sign.

If three or more numbers are combined with -+ and ~ operators, the HP-75 evaluates the expression from left
to right.

Example:

Evaluated as (24 — 12) — 3.

The minus sign also works as a unary operator—you can use it on single numbers.

Example:

3 T
L

Returns the opposite of —3.
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Multiplication ()
To multiply two or more numbers use the (] key.

Example:

BTSN 3 S R gy tat | 132152

The decimal point is suppressed because the result is
an integer.

Division ()
To divide two numbers, use the /] key.

Example:

o1 258

The result. The HP-75 suppresses trailing zeros.

When three or more numbers are combined with # and .- operators, the HP-75 processes them from left to
right.

Example:
224 124 TH 14
Spacing is unimportant. Evaluated as (24/12)%7.

Exponentiation ()

The exponentiation operator () raises a number to a given power. For example, to raise 5 to the third power
(53):

et | 185

The -~ symbol is produced by [SHIFT][]. Exponents may be negative as well as positive,
decimal as well as integer.

Raising zero to the power of zero causes warning 6—£& - E—to occur and a default value of 1 to be supplied.
Raising zero to a negative power causes warning 5—&-red—to occur and a default value of
9.99999999999 X 10499 (largest possible number) to be supplied. Raising a negative number to a non-integer
power causes error 9—ri= b 111t &g r—to occur and no default to be supplied.

Integer Division (L' and )

rounding.

Example:

The i I %/ operator. The whole number of times 3 divides into 200.
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Thatis, H {114 E=I1FI{H.-E> where I isthe integer part of A.-E.

You may enter the names of [i ! and other operators and functions in lowercase or uppercase letters. Also,
you may type a backslash (-.) instead of i I/ as the integer division symbol.

Example:
A I £
The backslash is displayed by pressing [CTL|(/]. Identical to Z&iE {1713 3

Multiple Calculations
More than one expression can be evaluated at a time. Use commas or semicolons to separate expressions.

Examples:

R EESNEL] i - 4

The comma causes the second result to be displayed
beginning at position 22.

pe HGEIAGE

The semicolon causes the second result to be
displayed immediately after the trailing blank of
the first result.

The Last Result (#E5%)

A fixed location in memory stores the result of your most recent calculation until it’s replaced by another
computed value. Any time you want to recall the last result, you can use the FE% (result) function, which
accesses this memory location.

To return the result of the calculation above, type:

resl ! -

The % function. The most recent result.

function can be used in place of a number. This result (—1) is now stored in the F
location.

& memory

Note: During program execution, =% returns the last calculation to be displayed or printed by the
HP-75, not necessarily the last computed value.

Remember that the keystroke recalls the contents of the input buffer to the display. Press

to recall an entire calculator expression. You can then add to or edit the expression and press to
reevaluate it.
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Arithmetic Hierarchy

When an expression contains two or more arithmetic operations, they are performed in the following order:

Operator Function Precedence
Exponentiation. Performed first.
*,,and 0 T4 or Multiplication, division, and
integer division.
+, —, and unary minus Addition, subtraction, and Performed last.
negation.

Two or more operations at the same level are evaluated from left to right.

Examples:
ERWScE ] | 7
Multiplication is performed before addition. Evaluated as 1 + (3 % 2).
G+ EE. 420 -7,
The HP-75 performs exponentiation first, then Evaluated as —8 + (20/(473)).

division, then addition.

224012 E0 1

The division occurs from left to right. Evaluated as (24/12)/2.

The unary minus is applied as soon as another operator of equal or less precedence appears in the
expression.

Example:

Pe2¥ICE+1E0 5]

The unary minus applies only to 2%372 because the The expression reduces to —18 + 18.
+ operator is at the same level of precedence.

Parentheses (: )
Parentheses serve two purposes:

® To clarify the order of execution where it may appear ambiguous. For example, you may want to type
g o182 E to show explicitly the order of division.

® To alter the normal order of evaluation. For example, entering =4 .77 1 *+ changes the order in

which the two divisions occur.

Parentheses take highest precedence in the arithmetic hierarchy. When one pair of parentheses contains
another pair, the innermost quantity is evaluated first.
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Example:

T T TS e | lail .o

Includes two pairs of nested parentheses. Causes 4 — 2 to be evaluated first, then its product
with 5.

The HP-75 automatically removes unnecessary parentheses from BASIC program statements.

Parentheses by themselves won’t cause multiplication. For example, 3(9 — 5) must be written as &% (2510,
The left and right brackets (T and .i)are not used at all in keyboard calculations.

Numeric Precision

When you enter numeric data into the HP-75, either from the keyboard or from a A T# statement under
program control (the {iA TH statement is discussed in section 14), the computer will read 13 significant digits
of the input, round to 12 significant digits, and store the results.

The following examples will help clarify input data precision:

Type in: Value stored after [RTN]:

The 13th digit is less than 5, so the 12th digit is
rounded down. Note also that the 14th digit is
ignored in the rounding.

The 13th digit is greater than 5, so the 12th digit is
rounded up.

HP-75 calculations are performed internally with 15 significant decimal digits, but results are stored and
displayed rounded to 12 significant digits. When rounding, the 12th digit is rounded up if and only if the 13th
digit is equal to or greater than 5.

Number Formatting
The HP-75 uses the conventions established by the American National Standards Institute to express

numbers.

Floating Point Format

Numbers that can be entirely represented with 12 or fewer digits are expressed in floating point format, so
called because the decimal point can ‘“float”, or appear, anywhere within the number. Leftover zeros to the
right of the decimal point are suppressed.

Example:

D LREEOT 2R L

The trailing zeros are suppressed.
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Leading zeros are also suppressed.

Example:

FE4EE50, 3 + 1680

The leftmost zero is suppressed.

All significant digits of a number are displayed, up to 12 digits.

Example:
FoLE2E45SVESB I 2545 L LE
A number with 15 digits. Rounded to 12 digits.

Numbers whose absolute values are greater than or equal to 1 but less than 1 trillion (10!2) are output
showing up to 12 significant digits and no exponent.

Example:

Entering a 16-digit number. The 12 most significant digits are displayed.

Numbers between —1 and 1 are output showing all significant digits and no exponent if they can be
represented precisely in 12 or fewer digits.

Example:

AL EETL

A decimal with 8 significant digits. All significant digits are output.

All other numbers are expressed in exponential notation.

Exponential Notation (E)

Exponential, or scientific, notation is a short-hand system to express numbers too large or too small to fit the
display normally—that is, numbers that can’t be expressed adequately with 12 digits. The number
—.00000000000123456789012 expressed in exponential notation is:

Single digit FromOto 11 Two or three

to the left digits to the digits for the

of decimal point. right of decimal exponent
point.

Negative sigr/ / /

(If number is Negative sign

lessthanQ).  Decimal The symbol E,  {if number is
point. indicating a a fraction).

power of 10.
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Exponential representations have two parts—the mantissa, which consists of significant digits, and the
exponent, which consists of a power of 10.

Examples:
1FREREBRERRORREREERERREEHE L EEd
A 1 followed by 24 zeros. Expressed as a power of 10 with one significant
digit.
FLORARERBAGEERRABE 4T H 5L 3VE~13
A small positive number. Expressed as a negative power of 10 with three
significant digits.

You may also enter numbers in exponential notation. However, the HP-75 will display a number in
exponential notation only when a 12-digit figure won’t do.

Examples:

ClReZH

Positive mantissa and exponent.

]

] | 2,819

Positive mantissa and negative exponent.

L 1He 16

A number that exceeds 12 digits.

Exponents must be integers from —499 to 499. Typing a + sign for nonnegative mantissas and exponents is
optional.

Finally, you can enter expressions using mixed forms of floating point and exponential notation.

Examples:

S LEEEH

FlelselBEal 1. BEERERRELELS
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Range of Numbers (

The following diagram showing the range of values that can be entered and stored:

—9.99999999999E499 9.99999999999E499
—999999999999 999999999999

—.000000000001 .000000000001
l —1.E—499 1.E—499 l

0

! | Floating Underflow Floating | A
Overflow T Point Point Overflow
Exponential Notation Notation Exponential
Notation Notation

The largest number on the HP-75 is 9.99999999999 X 104%, To access it quickly, use the IMF (infinity)
function:

Fintl DL BRI 05E405

The IHF function. Returns the largest machine number.

The largest negative number is the negative of I HF:

Y in B e e R T o

The smallest positive number on the computer is 1 X 1074%, To display it, use the E % (epsilon) function:

T pro B 1 E-d3a

Returns the closest positive number to .

Finally, the smallest negative number is the negative of EF %i:

ewp el I O e

Using a value greater than IHF or less than - I I~ causes warning 2—rium 1t 1 aras—and a default
value of plus or minus machine infinity to be supplied. Using a nonzero value between EF= and ~EF5
causes warning l—mnum too =mall—and a default value of 0 to be supplied. (Refer also to the
OEFAULT DOFF and DEFALULT (4 commands, page 89.)
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Introduction

This section introduces the numeric, or mathematical, capabilities of the HP-75 that are beyond simple
arithmetic. All numeric computations are performed in EDIT mode, either from the keyboard or during
program execution. The following examples show the BASIC prompt in the display, although you may
evaluate numeric expressions while editing a text file.

Variables

Frequently, you may want to represent a number or a string of characters by a name rather than by a
specific value. The HP-75 makes such representations possible through its use of variables. A variable is
simply a name for a location in memory that stores numeric or string information. Variables are a
fundamental part of computer programming,

You can use the HP-75 to assign values to variables and to compute, modify, compare, and output variable
values.

HP-75 variables come in three forms:

e Simple numeric variables, such as i and i 1. These represent single numbers—integers (e.g., 2937) and
decimals (4.07198)—and are covered in this section.

e Numeric array variables, such as 77 * and 1, 3. These store quantities of like numbers (e.g., a
series of temperature readings) and are convenient for handling lists and tables of numeric datain a
program. Array variables are discussed further in section 13.

78
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e String variables, such as = # and % 1 #. These store character information (e.g., ‘Hours worked:’) of any
length, from zero characters up to a maximum limited only by available memory. String variables may
be used to specify filenames, HP-IL device codes, key definitions, etc., as well as used to input, process,
and output textual information. String variables are discussed further in section 11.

For simplicity, the variables in the examples are keyboard, or calculator, variables; program variables are
manipulated similarly.

Naming Simple Numeric Variables

On the HP-75 you can use the following for the names of simple numeric variables:

® Any letter from Fl through . (The examples use lowercase letters; they are interpreted as if they were
capitals.)

® Any letter immediately followed by a digit from i through =.

For instance, acceptable names are a1, I, &, 02, =, .15, T3, and p 4. In all 286 simple numeric variables

can be named.

Assigning Values to Variables ([=], L. T)

To assign a value to a variable, use the [=] and keys.

Examples:

e | SE Pressing stores the value 15in a variable (that
is, a location in memory) named #i.

Example:

Flat o

Note that the i.E. T keyword is optional — &= | % i

After variables have values assigned to them, the variables can be used in place of numbers in keyboard and
program calculations.

Examples:

Using the exponentiation operator (--). The result of 15 squared.

Combining the values of two variables with the The result of 50 divided by 50.
division operator ().
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Variables may be quickly reassigned values. For instance, to change the value of F to 16, you can type

#m=z+1 [RTIN], #= 1 & [RTN], or any comparable assignment. To display the value of a calculator variable,
type the variable name and press [RTN].
Example:
Ry | i
To display a variable value. The current value of 3.

You can display the values of multiple variables in the same line by separating the variable names with
semicolons or commas.

Example:

Ry | 15 5 S

Use semicolons for compact spacing, commas for 22-  Three variable values are displayed.
column spacing.

Note that you can make multiple variable assignments in the same line. Use commas to separate the
variable names.

Example:

e | Pressing causes variables M, [, and i to
assume the value 0.

To check this assignment, recall the individual variable values:

EE NN | [ I T

The variables contain identical values.

)

Besides declaring the name and value of a numeric variable, you can declare its precision—that is, the
number of digits used by the HP-75 to represent its value. Three types of precision are offered: REHL.,
SHORET, and THTEGER,

Precision of Numeric Variables (

e REFL variable values are stored with the full precision of the HP-75. They cover the entire range of
values, —9.99999999999 X 10?99 through —1.00000000000 X 107499, 0, and 1.00000000000 X 10-499
through 9.99999999999 X 10499, F{ L. numbers are represented internally by twelve digits and a
three-digit exponent.

e SHIRT variable values cover a narrower range, —9.9999 X 10% through —1.0000 X 10799, 0, and 1.0000
X 10799 through 9.9999 X 1093, Accordingly, 5HIF: T numbers are represented internally by five digits
and a two-digit exponent.

o [HTEGEFR variable values lie between +£99999. THTE
exponent.

F: numbers are stored with five digits and no
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Examples:
real p#l Declares i to be a F i Fii. precision variable.
sebart w,u, =8 Declares =, ‘', and i to be ZH T precision
variables.
Finteger 1.0, k8 Declares I, .i, and ¥ to be I MTEGEF precision
variables.

To check these declarations, assign the value of 7 to one variable of each precision:

s, imp il Assigns the value of 7 to three variables according
to their degree of precision.

Then recall the variables’ individual values:

wporw oy 1 A.141

Values are displayed according to RE Ai., SHORET,
and THTEGER precision.

Notice that rounding occurs when the number of digits exceeds the precision of the variable.

.) unless you specify otherwise. For example,

All numeric variable values are assumed full precision (
; %, and i appearing earlier have had their values stored with FE M. precision even

variables i, :
though you didn’t indicate their precision at the time you assigned them values.

The HP-75 doesn’t allow you to change the precision of a variable after you’ve once declared its precision or
assigned a value to the variable. For example, typing ziicet g now will cause error 35—
AL =1 war—to occur, indicating an attempt to declare the precision of an existing variable.

Although FEFi. variables offer the greatest accuracy and the largest range in calculations, you conserve
HP-75 memory if you designate =i “or variables.

Refer to System Memory Requirements, appendix D, for information regarding F
: variables.

.., GHET, and

TR
A

Calculator and Program Variables (i} )

The values of calculator variables—that is, the values you assign from the keyboard—are preserved in
memory until you change or clear them. This means that you can store calculator variable values for
continual use. For example, you can first assigh Avogadro’s number to variable i from the keyboard, run a
program, recall the value of i, and use the variable in other keyboard calculations.

Note that program variables and calculator variables are kept distinct. Program variables are assigned
values only during program execution. A program uses variables strictly local to the program itself and
cannot access calculator variable values. If program execution is interrupted for any reason, say, by
pressing the key or executing a i T IF statement, then program variable values are directly accessible
from the keyboard. For example, if there is a variable i in the program as well as a calculator variable H,
then you can check the value of program variable ¥ after a program interruption and not the value of
calculator variable ii. However, you can reference other calculator variables at this point if they have names

different from program variables. After the program finishes execution, you can recall all calculator
variable values from before the program. Refer to Program Variables, section 11, for more information.
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To clear all calculator and program variables and to free the memory required for them, use the
CLLEAE VARS command.

CLERRE UAEED

You may wish to use the I command occasionally (for example, right now) so that the
variables won’t consume an unnecessary amount of memory. After a i F VHFES command, the HP-75
reclaims the memory formerly taken by the variables. (It also “deallocates” a program that has been
“initialized” —refer to page 158.) Using a limited number of names for calculator variables will minimize the

amount of memory taken by the variables.

Numeric Functions

Numeric functions are built-in routines that take numeric or string information and return single numbers.
The HP-75 is equipped with more than 40 predefined numeric functions; all can be executed from programs
as well as from the keyboard. Some, like FHiii1 and ik
be found in appendix H.

have been discussed previously. A complete list may

The information acted on by a function is called the argument of the function; an HP-75 function may
operate on zero, or more arguments. An argument may itself be a variable, another function, or an entire
expression, so long as it reduces to a constant at the time it’s evaluated.

To execute any HP-75 function from the keyboard:

1. Typethe function name using lowercase or uppercase letters.

2. Type the argument, if the function requires one, enclosed within parentheses. If the function requires
multiple arguments, separate them with commas.

3. Press to compute the result.

The following sections group the HP-75 numeric functions according to their use.

Number-Alteration Functions (FES

, FLEOCE, TETL)

The table below lists the function name, argument, and meaning of six functions that alter numbers. Each
function is listed with the value returned from a simple argument X, which may be a constant (like
"""" ; FEESORECA D).

Function and

Argument Meaning Example

Absolute value of .

Integer part of ©i—that portion of > to the left of the decimal point.

Fractional part of :i—that portion of the number to the right of the
decimal point {including the decimal point).

The greatest integer less than or equal to .

W Greatest integer less than or equal to . (Same as i1

Smalliest integer greater than or equal to .
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Notice the difference between the IF, FL.[7iF (or 1+ 7T), and (:E T L functions. Given a positive argument, IF

: return identical values; given a negative argument, I and [ IL. return identical values.

Of the ten general functions, four take two arguments (separated by commas), and four require no argument
at all. Except for FHil, the zero-argument functions are constant functions because they return the same

value each time they’re executed.

Function and .
Example
Argument(s) Meaning xamp
SRR D Positive square root of .
FIOIDC W, 90 The integer remainder of & .7, that is,
A EIHT Oy
MR Sign of \—returns 1 if the argument is positive, O if it e | A I
is 0, and —1 if it is negative. -1
PR = 0 Maximum of two values—returns the larger value.
FITH = s Minimum of two values—returns the lesser value.
R Remainder of = divided by ‘'—that is,
AR TP RSN
1no Twelve-digit approximation of .
argument
IHF no Machine infinity—the largest HP-75 number.
argument
EFZino Epsilon—smallest positive HP-75 number.
argument
FHI no Random number—generates the next number R in a Frd
argument sequence of pseudo-random numbers such that CRTIVESRS 14T
O<ARK1.

FEHMOCE, Y and MO, Y 1 are the same when both » and ' are positive. However, the results may differ
L A7, 7 2 equals 5.

if = and ' are of opposite signs. For example, Fil1 -

The FHU function returns a new pseudorandom number every time it’s evaluated; the value is greater than
or equal to 0 but less than 1.

The starting number of a random number sequence determines the sequence of values that F i will return.
At each evaluation, the #li function combines the last random number with a predefined multiplier,

To set the starting number for the random number generator:

o Execute [F 11 ZE alone, which causes the HP-75 to generate the starting number arbitrarily,
based on the current system clock reading.

causes the HP-75 to start the sequence based on the value of that expression.



84 Section 5: Numeric Functions and Expressions

For example, to use 423 as the “seed” of a random number sequence, type:

srandomize 4228 |

A new sequence of random numbers will be now
returned by the FHI! function.

Check the starting number of this sequence:

Frncd@

The first number of the FHH[! sequence, based on a
seed of 472,

Use the same seed to produce the same sequence of random numbers in your programs. (A seed of zero will
cause a constant sequence of zeros.)

In the absence of a FAMIIMI ZE statement, the HP-75 supplies a default starting number (.529199358633)
for the KM function each time a program is run.*

For example, the % I HGS0OHG program of section 1 without a FAMDODMI ZE statement always produces the
same sequence of tones. The default starting number is also supplied when F:HI is entered from the keyboard
after a program has been run that doesn’t use the random number generator.

To generate random integers, iy, iy, ... j ... such that A <i; < E, and where A and E represent any two real
numbers (with | A, |F| < 1013) use the following formula:

G=IPCcBE + 1 - A ¥ RHD + RO,

For instance, to generate a random number from 1 through 100, type:

FlpdlE@frmd+l 8 Fas

Finding the next random number, 1 through 100. The result, based on the second random number in
the sequence from above.

Good statistical properties can be expected from the random number generator if a statistically significant
sample size is considered.t

Logarithmic Functions (L0, ExF, LG E)

The HP-75 computes both natural and common logarithms as well as their inverses.

Function and .
n
Argument Meaning Example
LG s Ln = (or log, #)—the natural logarithm of a positive  to the
base e.
S e“—the natural antilogarithm.
LOGIECED log1o “—the common logarithm of a positive ' to the base 10.

+ The HP-75 random number generator has passed the Spectral Test. Donald E. Knuth, The Art of Computer Programming
(Massachusetts, 1969), vol. 2, section 3.4.
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The common antilog (10*) may be found using the exponentiation operator: 1%,

Use either of two commands to set the HP-75 to the desired trigonometric mode for executing trigonometric
functions.

OPTION AMGLE RADIAMS

There are 27 radians in a circle. This is the setting of the HP-75 after a system reset occurs.

COFTIOM AMGLE DEGREES

There are 360 degrees in a circle.

The current trigonometric setting remains in effect until you change it with another DIFTIOH AMGLE
command.

Trignometric Functions (5 I, A% 1H, Tt

FAD, DEG)

, TFIF, A

=T
4, ARG

The HP-75 provides 12 predefined trigonometric functions. It’s important to keep in mind the range of values
that the inverse functions (arcsine, arccosine, and arctangent) return, which may lie in Quadrants I through
IV. Assuming radians mode, the HP-75 represents angles as follows:

y —axis
m
2
Quadrant i Quadrant|
T<o<n o<o< <
2 2
0\
T 0 x-axis
Quadrant il Quadrant IV
T m
—-r<o< 2 2 <6<0
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Function and
Argument

Maeaning

Example (assuming
an PTIOH AMGLE
FEAD IAMHS setting)

BTN
AETHCED
G Ol
AT R
ATHC

AHGLE Cx, Y

- “
COT M
FALC

Sine of .

Arcsine of %, where —1 < ¥ < 1. In Quadrant | or
v.

Cosine of .

Arcosine of , where —1 < * < 1.In Quadrant | or
Ii.

Tangent of .

Arctangent of . In Quadrantior V.

Arctangent of ' -, in proper quadrant, that is,
the angle 6 between (:, ') and the x-axis.
Cosecant of .

Secant of .

Cotangent of .

Degrees to radians conversion.

Radians to degrees conversion.

FiniEl o
1

TR R
1

Htr ]

The A TH and AHZLLE functions are useful in polar/rectangular coordinate conversions. Given the x and y
coordinates of a point in Quadrants I or IV, both T and FHGLE return the measure of the angle formed by

the x-axis and by the line running from the origin through the point.

Example: Convert rectangular coordinates (3,4) to polar form with the angle expressed in degrees.

Quadrant I

Solution:

Use the Pythogorean theorem to solve for r:

6=FRTH 4

r= VTS

Aror@=HMELECE, 45
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These steps provide the solution:

doption anale degreszB Pressing sets the HP-75 to degrees mode.
vEar(Eefede il 5
Solving for r.
atigletd, 408 = 4

Solving for 6. The measure of 8 in decimal degrees.

Note the difference between the FilHi:L F and HTH functions. FHGLE takes two arguments to find the proper
quadrant of their arctangent. Fi Tt returns the principal value of the arctangent—that is, the value in
Quadrant I or IV—of a single argument. For example, HHGLE © 3, -2 returns —146.309932474 degrees (in

Quadrant ITII), whereas F TH " — 2 .~ % 1 returns 33.690067526 degrees (in Quadrant I).

Numeric Expressions

Numeric expressions appear in every mathematical operation. The simplest numeric expressions are just
constants, like %. Simple numeric variables (like =) and functions (like =+ v i £ ) also constitute primitive
expressions. However, numeric expressions can consist of any series of constants, variables, and functions
combined by operators and parentheses. Section 4 discussed arithmetic operators, such as + and -, that
combine expressions. The following topics cover two other types of operators—relational and logical
operators—that compare expressions.

Relational 0perators (:::::’ :::-’ ’ :::.’ m -::’ :::::)

The seven HP-75 relational operators compare the values of two expressions and return a | if the
comparison is true, a £ if the comparison is false. That is, the relational operators operate on numeric values
to return Boolean values.

Relational Comparison Example
Operator P P
= Eq ual to? L=
i
< xand # Not equal to? Fel e
1
Greater than? 11
1
s Greaterthanorequalto? | 5. 14 F=p i
5]
Less than? F.oid4p
1
o Less than or equal to? =

Whenever an entry can be interpreted either way, the HP-75 assumes the entry is a variable assignment.
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Examples:

a=3H B

Does this set F equal to 3or instead comparethetwo  Interpreted as a variable assignment.
values?

a=i0H i
Using parentheses to specify a numeric expression. Indicates the relationship is true.
FE=nl 1
Typing the reverse order forces evaluation as a Shows that H currently has the value of Z.
comparison.
Shea= I Pressing causes E to be assigned the value of
i m=.% 3 —thatis, the value 1.

Because an equals sign can denote both a variable assignment and a relational operation, its use should be
clearly expressed. Relational operators are frequently used to control the order of program execution (section
12, page 177) and may be used to compare string values (section 13, page 203) as well as to compare numeric
values.

The relational operators use subtraction to evaluate the relationship. Numeric values that would produce an
error condition for subtraction will produce the same error for any of the relational operators.

)

The four logical operators operate on Boolean values to return Boolean values. The logical operators

Logical Operators (+

is false. T, a unary operator, returns the opposite value (0 or 1) of a single operand.

Logical . .
ogica Basis of Evaluation Example
Operator
Fi Both expressions true (that is, nonzero)? Zoand 4
1
i Either expressiontrue? | & g

One or the other expression true—but not both? This is the
equivalentof ©H FAMD MHOT Ex OF OB AMD HOT A3

HOT Is the expression false (that is, zero)?

F i), variables (1 FiHD ),

functions (S ITHCH Y AMD COECH DY), and larger expressions. For example, if Fi = 0 and E = 20, then:
st oA and Chd SRkl i
Entering a numeric expression with logical, The expression evaluates “true.”

relational, and arithmetic operators.

Note that the pairs of parentheses dictate the order in which expressions are evaluated.
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Precedence of Operators

Parentheses take highest precedence when the HP-75 computes the value of an expression. Other operations
follow according to their placement in the following table.

Precedence Operation
Highest . 7 Parentheses.
Functions.
- Exponentiation.

HOT,

F, o, D1V or .

+, -, Unary minus.

w4 s or #, &, k= 4, <= Relational operators.

v AN,

Lowest

When an expression contains two or more operations at the same level, the HP-75 performs them from left to
right.

Recovering from Mathematical Errors (i )
If you type a mathematical expression incorrectly, a syntax error may occur. Assuming an expression is
correctly typed, a mathematical error may occur because of an improper argument or an undefined value.
Left to itself, such an error would halt the execution of a running program. However, the HP-75 provides
default values for out-of-range results for the functions listed below, thus overriding the error condition and
preventing the error from halting execution. The computer will alert you to the error by beeping and
displaying a kFFHIMG message. Then it will supply a default value for the expression and continue
program execution (unless Tild “ has been declared—page 258).

Assuming an UFT IOH SHELE : setting, the warning conditions and default values are:
Warnin .
Numbe?- Warning Condition Default Value
1 i

2 Variable pr
® Fori

ecision overflow:

.. variables.

equal to infinity, caused by an argument
equal to a multiple of 180°.

SEC or THH equal to infinity, caused by an argument o
equal to an odd multiple of 80°.

Zero raised to a negative power. i
Zero raised to a power of zero. i

Using an unassigned numeric variable value. 5]

@ N O >,

Division by zero. R
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SHIRSITIESTD

vrec i A0 9,99

To produce an out-of-range result. The beep sounds and a l{fiFH I HZ: message appears,
but the ERROR annunciator stays off and the HP-75
supplies a default value—in this case, machine
infinity.

After a system reset occurs, the HP-75 is set to supply the above default values so that out-of-range
mathematical errors won’t stop program execution (although a M I Mz message appears). To catch such
errors, execute the UIEFALULT 0O FF command.

OEFAULT OFF

@ C9E ) causes error 4—THM o ZED in{ —to be displayed, the ERROR annunciator to light, and no
default value to be supplied. This error would now halt a running program.

To set the system to default error processing, type:

rlefault onll Pressing restores the way the HP-75 handles
errors initially.

Warning 7—riv + & 1 Liss—occurs when you try to use an undefined variable—that is, a variable that hasn’t
had a value assigned to it.

Example:
Flak il WAREHIMG: mo o walue
To display the value of an unassigned variable. This message is displayed, and & is left in the
display.
With DEF#HULT 1, the HP-75 supplies zero as the default value of an undefined numeric variable and the

null string (consisting of zero characters) as the default value of an undefined string variable. However, the
variable itself is not assigned a value and remains undefined until you explicitly assign it a value.
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TIME Mode Operations

Contents
Introduction .. e e e aas 92
Clock Qperation (5 ) L. e e e 93

Changing to Day\Month\Year and 24-Hour Formats (5 THTE) it

N

Resetting the Clock Rate
Normal and Absolute Adjustme
Clock Functions ({1F TE, T IMIE, [

Introduction

Pressing the key causes the HP-75 to switch to TIME mode and display the day-of-week, date, and
- time:

MM Bz 141!

PEZLE PMOR A typical TIME display.

This section shows how to specify three different TIME display formats:

FMOM 148z

A1 B ds P A TIME display showing alternate
day\month\year format.

A TIME display showing 24-hour format. The time

(PR o )
b P A

FMOH 14 BE-1!

PR GG 4B 2t B A TIME display showing combined
day\month\year and 24-hour formats.

The cursor in the TIME display is positioned at the first character of the five-character command field:

Toid 4 FHM

R —
The TIME display
command field.

There are five commands you can enter in the command field to control the setting, display formats, and

T Sets the clock.

THTS Specifies a month/day/year or a day\month\year format, an AM/PM or a 24-hour format,
and the appointment calendar mode.

92
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AT Adjusts the clock setting.

EHATT Establishes exact timing marks to calibrate the clock.

Clears the timing marks and speed adjustment.

These commands can be entered in the command field in lowercase or uppercase letters and are executed as
soon as is pressed. If an out-of-range value is entered in any TIME mode template, then error 89—
bad parametsr—will occur. If an illegal character is entered in the command field, then error 78—
zur 1 ax—will occur. In either case the incorrect line will reappear for correction.

Computer

)

The clock reading is displayed until:
e You change operating modes by pressing or [APPT].
® Youexecutea SET, STHTS, or 1.2 T command in TIME mode, as discussed in this section.
e The HP-75 turns off—it will turn back on in EDIT mode.

Clock Operation (:

- Museum

The HP-75 clock operates continuously, even while the HP-75 is off. Only a system reset will cause the clock
to suspend operation (refer to Resetting the HP-75 in section 1 for canditions that cause a reset).

Should a system reset occur, when the machine is again turned on (with [ATTN]), the set-time template
appears and the clock starts up from the following values:

January 1st, 0000 A.D. for the date.

A E 1 AN One second after midnight for the time.

The TIME display will show these values if a reset is immediately followed by pressed twice, or [ATTN
followed by any other carriage-return/line-feed key (page 43).

Typing st in the TIME command field also displays the set-time template. Press to cancel a
set-time template—the TIME display will reappear.

Use the key to skip across display fields and [SHIFT][TAB] to skip back across display fields as you fill in
a set-time template. In fact, any editing key may be used to fill in any TIME mode template except for the
key, which is disabled in TIME mode. For example, the [CLR] key clears any TIME template.

The hour and AM/PM fields are not totally separate. If you change the AM/PM field, you must enter a
number in the hour field also—the current hour is associated with the current AM/PM value. You may enter

instead of AM or PM.

The clock is set to the time in the template as soon as the HP-75 senses a [RTN]. There is about a 0.1 second
delay in the process. Unfilled and blank set-time fields will default to the present date and time values.

Changing to Day\Month\Year and 24-Hour Formats (=

The & (status) command enables you to choose between:
® Month/day/year and day\month\year formats.
e [HM/FiMand #i# (24-hour) formats.
e Thenormal year calendar and the extended calendar for scheduling appointments.
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The following procedure changes the HP-75 to day\month\year and 24-hour format. Type =t st = in the
TIME command field and press [RTN]:

MOM Bz-14-1323 81168134 FM =tats Date: MO, ~Time: AM, Appt: YEAR

The = THT% template appears.

calibrated the clock (page 95).

At this point, you may:
¢ Change to a different date format by typing [ (in uppercase or lowercase letters) so that Il becomes
IR
Change to 24-hour notation by typing # ¥ in the FiI1display field.

APPT mode. Appointment searches are discussed in section 7, APPT Mode Operations.

Type the following in the =TF T% template:

Date: dmy, ~Tims: k¥, FAppt: YEARE MOM 14-82-13273 12:15:47 ¥+ @
The modified = THT:Z template. Notice the cursor The day\month\year format is indicated by back
skips to the correct field. slashes (). The double asterisk () indicates 24-

hour notation.

I 182 15983 1301832 ¥F zetl Set DuwMosear Me Moo S ok
The %=ET command in the TIME display. The set-time template uses the newly specified
formats.

Press to return the TIME display. Pressing shows that the APPT template now has a new look:

Daw Dus-Mosr He Mo £ #1H THote The new formats carry over to APPT mode displays.

New appointments are entered and old appointments are displayed according to these new formats.

Finally, press to enter EDIT mode and type = # * s L 1 [RTN]. Then use the [{]key to review your files in
memory. You’ll notice that their catalogs appear with the new day\month\year format. Example:

The file catalogs show the new day\month\year
format. (Catalogs always use 24-hour notation.)

STHESOMG B 48 @945 a5k

New TIME display formats remain in effect until they’re changed by another Z“THT% procedure or by a
machine reset. To change the new formats to their original forms, reenter TIME mode (press [TIME]) and
retype =t a1 [RTN|:

Date: OMY., ~Time: ®%, Appt: YEAR The new & TFH T template.




Section 6: TIME Mode Operations 95

Type ficd in the [if1Y field; then type either @m or pm over the double asterisk (##)—the effect is the same.
Then press [RTN):

Date: md?, ~Time: am, Appt YEAR Flcis 54 PR
Altering the = THT template. The original month/day/year and AM/PM formats
arerestored.
Adjusting the Clock (:

The Fii.)%T command lets you make relative adjustments to the clock setting. You can adjust the HP-75
clock setting ahead or back as many as 99 hours, 99 minutes, and 99.9 seconds.

Example: While flying from San Francisco to New York, you wish

field and press [RTN]:

Adjust (MY & HeeMaeSo, 1 The Fili.i% T template appears.

This procedure is normal adjustment, so the 4 field won’t be changed. To set the clock to an earlier time—

In this example, you wish to set the clock ahead 3 hours—that is, to add 3 hours to the setting—so you leave
the plus sign (+) alone and press to move the cursor on to the i1 (hours) field. Type in the amount of

Foljuzt Oy ¢ 83+MneSo 1 RIS

G117 19 FH B

The adjusted TIME display.

Calibrating the Clock (&

The ExHCT command is used to calibrate the clock. The speed of the clock may be adjusted within a range of
+10%.

Note: Clock accuracy is affected by the physical environment of the computer. Refer to appendix B,
Owner’s Information, for operating specifications.



96 Section 6: TIME Mode Operations

The following sample procedure corrects the clock speed for an excess of 5 seconds a week. As the first step,

use the SET or F[ ST procedure to synchronize the TIME display with an accurate source. Afterwards,
type st in the TIME command field:
MOH 82141 CEE AT Bwant M B2 191983 8l 22 2OFOE
Specifying that the current TIME display is exact. The setting remains unchanged, but an exact mark
has been established.
Ftats Date: ADY, ¥Tims: AWM, FAppt: YEAR

been executed at least once.

That’s all you do for the next week. Later, you compare the TIME display against the calibrated source.

Fldjwst GH3 - Hesitne 5 0% AL
The .15 T template shows -5 seconds correction. A relative adjustment of -5 seconds is made.
¥ space or K1 may be typed instead.
You may want to repeat the FHli.l% T procedure, using the tenths-of-a-second field to get the TIME display

and the calibrated source to agree. Alternately, you may fix the TIME display using the =T command and
set-time template.

When the TIME display is synchronized, execute a second £

HINE2 ) RIS T - [0

sad PR

Entering a second £

i T command. Marks the end of the adjustment period. The clock
speed is now corrected for 5 seconds/week.

Clock accuracy is adjusted accordingly:

- The adjustment period .
day1 day2 day3 e + + + s+ + + &« « & & &« a .dayn

| 1 ] 1 -

B 1 | 1 L

N

The first &= H0T The TIME display is
mark is set here. corrected and a
second £ AL T mark

is set.
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Here’s a summary:

1. Fixthe TIME display initially using fil1./5 T or &E T,
1 in the TIME command field and press [RTN].

2. Type=

3. After a period of days, weeks, or months, correct the TIME display, again using F[1.I=T or ZET. You
may fix the TIME display more than once during the adjustment period.

rate from this p01nt on.

The HP-75 use only the two most recent £« T commands to compute the adjustment factor. However,
executing two £ #FCT commands in a row with no intervening &
changein the adjustment factor.

=T correction will cause no

If the amount of the correction is greater than 30 minutes, £ FT uses the time difference by which the
correction exceeds the next lower multiple of 30 minutes—a time difference between 0 and 30 minutes.

A correction over a short adjustment period (less than a day) is likely to result in an erroneous clock rate. In
other words, the longer the adjustment period between ki F

2T commands, the better the calibration. If the

adjustment computatlon would be i 1mpr0per the HP-75 will display warning 70— Time adiust bad—

! command as the beginning of a new ad)ustment period.

the &

Resetting the Clock Rate (F )

The current adjustment to the clock rate remains in effect until:

i command.

e Youexecutethe

t [RTN]in the TIME command field.

When a F -7 command is executed, the £ *Fii: T marks and the adjustment factor are cleared. The = THT %
template will display ~ T i m# again instead of % T i mi=.

Normal and Absolute Adjustments (i, i)

=7 template causes a certain amount of the adjustment to be used for error
correction. The amount is computed so that time zone, daylight savings, and other adjustments that consist
of whole hours or half hours will not affect clock speed. However, “leftover”’ amounts of time—up to 15
minutes per adjustment—will be considered as error correction if the rifi.l= T template is used as part of a
clock calibration procedure.

The i (absolute) option in the [ template means that all of the adjustment will be considered a time
zone change and none will be used for error correction.

To make an absolute adjustment, type i =t in the TIME command field. Then press (<] or

i template:

and type an & or i in the Fi

Fobjust var & HeaeMn

adjustment.

Absolute adjustments are seldom necessary; use the i template to make small corrections without affecting
clock speed.
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)

The HP-75 clock reading can be accessed in EDIT mode by means of four programmable functions—['H TE,
TIME, DATE# and TIME$,

Clock Functions ([

The DA TE function returns an integer representing the current date in a yyddd format.

Example:

rdatel e

The numeric representation of February 7, 1983.

The leftmost two digits indicate the year number of the current century. The rightmost three digits indicate
the day number of the current year; for example, January 1stis indicated by EiLi 1.

The T IHE function returns the number of seconds that have elapsed since the most recent midnight, a value
ranging from 0 (at midnight) through 86399.999 (at 11:59 PM and 59.999 seconds). T I [1E values are rounded
to milliseconds.

Example:

Ftimel R

The numeric representation of 01:41:12 PM and .555
seconds.

The T IME function is useful for checking computing times. The difference between the value of T I I1i before
and after a program segment is the number of seconds taken by that segment. Refer to the stopwatch
program (page 220) for an example.

The DATE # function returns an 8-character string in a year/month/day (yy/mm/dd) format.

Example:

rdatefll =

The string representation of February 14, 1983.

Example:

1 imetB 134152

The string representation of 01:41:52 PM.
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APPT Mode Operations

Contents

12180 0o 4T« T A 100
Scheduling AppoiNtmMEnts ([ APPT ) ..ttt e ittt eareitsanenteasennnennas 100
7 The app t File([1), (1), CAT AFFT,F ) e 102
; Deleting Individual Appointments {[SHIFTI[DEL]) . ...uuvrtencteeaitaeaaaneeeanensernaeerans 104
Editing Already Scheduled Appointments ([RTN], [SHIFTJ[DEL]) ........viriiineerieiiiiaaearennn, 104
Processing Due Appointments ([RUN]) ....ooiiioiiiiie it oo eeaees 108
Turning Off APPT Mode (FL AR OFF, ALFARM GH) oo e 106
Appointment Types (14, F, F, [SHIET)TAPPT]) . .vvvitiieitiete e et iiiitireearaiereeaeaaaaaaans 106
Command ApPOINTMENES (5], ) «uuuinite et et e e 108

New APPT Templates (= TH
The Extended Calendar (& o T L) .ottt it sttt et e it e annananas 110
Using The Extended Calendar (FF) ... ... it iiiiie i i ciie e een, 110

Date/Day Searches

Copying Appointments To and From Mass Storage (!

~ Introduction
: This section shows you how to:

e Schedule appoints to display messages and execute commands.
e Examine and edit the appointments stored in the i i 1 file,
e Acknowledge and process due appointments.

e Schedule a variety of one-time and repeating appointments on two calendars—the year calendar and
the extended calendar.

e Turn APPT mode off and on.
o Find day/date matches on the extended calendar.

¢ Use mass storage to expand the appointment storage capacity of your computer.

Scheduling Appointments ([APPT])

To schedule appointments on the HP-75, enter APPT mode: Press [APPT]. If no appointment is due—that is, if
the APPT annunciator isn’t turned on—the APPT template appears:

Daw Mo-sDusdr HedMe AM #1H tHote The APPT template is used to schedule
appointments.

100
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Fill in as much of the APPT template as you need. The HP-75 supplies default values for unused days-of-
week, date, and time fields:

APPT Template
day-of-week

date

time

alarm type
appointment type

message or
command
indicator

message or
command field

Fields
{law

o

i

Hr
M
i
Wi

ot

Default Values
The day (5 LH—%AT), computed from date information.

The current month or the next possible month before the end of the
following year.

The current day or the next possible day.

The current year if possible; otherwise, the following year. Appoint-
ments may be scheduled for anytime within the next 365 (or 366) days.
The 7' + field is used only when scheduling appointments outside of this
range. (Refer also to The Extended Calendar, page 110.)

The current hour or the next hour if a same-day appointment; otherwise,
12 midnight.

The following minute if a same-hour appointment; otherwise, L.
1, if any time outside the current day.

A type 1 alarm, a short beep.

A normal, or type 4 appointment that comes due only once.

The start of a message field. (May be changed to  to schedule a
command or BASIC statement.)

An unfilled Mt & field disappears from the completed appointment.

In general, unfilled date and time fields default to the earliest future values possible.

The hour and AM/PM fields are not totally separate. If you make an entry in the AM/PM field, you must
enter a number in the hour field also—the current hour is associated with the current AM/PM value.

Use the alarm field (i 1) to set the type of audible alarm you want to accompany the appointment. You have
ten types to chose from, £ through =.

Digit
A
1

The beep is suppressed.

A short chirp.

Along, low tone.

A two-tone pattern, repeated three times.

A series of high, insistent tones.

A long, low tone followed by a long, high tone.
A series of eight siren sounds.

A type = alarm repeated every 15 seconds.

A type ¢ alarm repeated every 15 seconds.

Alarm Type

A type i alarm every 15 seconds.

Alarm types 7, &, and ¥ cause the HP-75 to keep beeping at 15-second intervals until you press a key.
Because they may discharge the battery pack if they go unattended, you may choose to schedule these three
types of alarms only when operating the HP-75 from a power source. Note that a low battery condition will
eventually cause the HP-75 to terminate all operations, including appointment functions, and shut itself off.
Refer to Low-Battery Safeguards, appendix B.

Executinga EEEF [FF command disables all appointment alarms except for alarm types 6 and 9.
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The H field is used to specify one of three types of appointments:

Letter Appointment Type
i A normal or one-time appointment whose APPT annunciator will stay on until you press the
key in APPT mode.
F A self-scheduling, repeating appointment that updates itself for the future as soon as it sounds
the alarm.
Fi A self-scheduling appointment that waits for you to acknowledge it (press [ATIN]) before it
reschedules.

Refer to Appointment Types, page 106, for more information.

The message/command indicator (! ) marks the start of the Hii t = field, which holds up to 68 characters of
text or any combination of EDIT mode commands and BASIC statements. Refer also to Command
Appointments, page 108.

The and keys enable the cursor to skip forward and backward across display fields. Other
editing keys (for example, [<]and [SHIFT](=]) also speed up your entries.

When done typing and reviewing the appointment, press [RTN]. The completed appointment is displayed
with the missing values filled in—the way it’s stored in memory. To display the unfilled APPT template
again, press [CLR]:

Doy MosDus5e HeoMe AR #iH tHote Ready to schedule another appointment.

The [+] key returns the most recently displayed appointment to the display.

Appointment is scheduled for:

A day in the coming week, if possible; otherwise, the next possible day/date
match.

The next day after the current or specified date.

The day that falls in the 1st through 5th week of the current month or next
possible month.

The first day occuring before the specified date. If scheduled before today’s
date, the appointment will “go off” as soon as you press [RTN].

Inappropriate information entered in any APPT mode field may cause an error condition. For example,
specifying the wrong day-of-week for a given date will cause error 72—z odate mi=match—to occur
when you press [RTN]. The incorrect template will reappear, ready for correction. Pressing will
display the error message again. Clear the error by pressing [ATIN], [APPT], or [CLR] (or [EDIT ] or [TIME]), or use
the editing keys to correct the display. Typing & 11 in EDIT mode will return the identification
number of the most recent error.

The HP-75 will not accept two identical appointments. At least one character in one of their fields must
differ. If two different appointments are scheduled for the same time, the first one to be scheduled will come
due first, followed immediately by the alarm for the second appointment.

The i

Your appointments are stored in memory as part of the HP-75 zp 1 file. When you press [APPT), you switch
the file pointer to the apr ¢ t file, positioned at the due appointment. If there is at least one due appointment,
the one that came due first is displayed (due and past due appointments appear with their day-of-week, date,
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and time fields underlined). If there are no appointments currently due, then the APPT template is
displayed.

The (1] key and (3] key let you locate individual entries in the app t file. Use (1] to display earlier
appointments and (1] to display later appointments. When the APPT template is displayed and no
appointments are currently due (the APPT annunciator is off):
o Pressing[t]will display past appointments, most recent first.
e Pressing (V] will display future appointments, nearest due first. If there are no future appointments,
then the most recent past appointment will be displayed.

Pressing causes the APPT template to reappear.

To display the first appointment in the file, press (SHIFT](t]. To display the last appointment in the file, press

(SHIET)(3).

The earliest appointment in the file. SHIFT](1]

Other past-due appointments.

.

«_Positioned here when you switch to
APPT mode.

.

The due appointment.

Future appointments.

The last appointment (farthest ahead in time).

To display the catalog entry of the sy - t file, press (EDIT). Then execute the ZFT FFF T command:

roatapp tB An EDIT mode command. Cf7T FLL may be used
instead. Spacing and case are unimportant.
Press [RTN]:
APF T Fi &1 A typical «p i t file catalog entry.

Filename ' The time a'nd date of the file—that is,- the system
clock reading when you entered the first

in lowercase :
appointment after a system reset or after destroying

to show a former ap i 1 file.

that

the HP-75 The size in bytes.

creates and The type of file. There can be several appointment
maintains the files in memory (type F), but only one can be named

At file. app ot
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Althoughyoucan’t LI1%T, ¢ T, or LI} an appointment file, you can i and FLIFEGE the file.
Example:
tpurae apptH Pressing [RTN]purges the ap i 1 file and removes its
name from the system catalog.

If you copy an appointment file to the @ p 1 file, all of the appointments from both files are merged into the
appt file.

The name of the active appointment file, af | 1, appears unquoted in all EDIT mode file commands.

Deleting Individual Appointments ( [SHIFT][DEL])

All appointments remain in the ap & 1 file until you purge the file or delete the appointments one by one. To
delete an individual appointment:

1. Press to switch to APPT mode and the ap i 1 file.
2. Use(t]and [{]to locate the unwanted appointment.
3. When the appointment appears in the display, delete it—press [SHIFT ][DEL].

Afterwards, the following appointment in the s [ 1 file becomes the displayed appointment. If you continue

to depress [DEL], the displayed appointment and succeeding appointments are deleted one by one as
they are brought to the display.

If all appointments are deleted in this way, the ap i % file will disappear from the system catalog.

Editing Already Scheduled Appointments ( [RTN], [SHIFT){DEL])

You can edit, or change, an already scheduled appointment by displaying it with [f], or [{] and then typing
new information over it. Pressing afterwards stores the new appointment in the s g 1 file without
removing the original.

by itself deletes a displayed appointment. However, if you type over an appointment in the
display and then press [SHIFT](DEL], you replace the former appointment with the new appointment.

Example:

AM HEH N PRone An old appointment to be replaced by a new
appointment, say, for Thursday at the same time
(assuming today is Tuesday, February 8th).

HEM  Fhone Type 1t in the day-of-week field, tab over the
month field, and type two blanks in the day field.
The underlining is removed as you type.

Then press [SHIFT][DEL]:

THU B2 18.-83 G

AN #IM ) Prones The new appointment replaces the original.
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If an error occurs when you press or (DEL), it probably means that the information in the
template specifies a day-of-week, date, or time that’s impossible for the HP-75 to schedule. Both past and
future appointments may be edited using [RTN] and [SHIFT][DEL].

You may also acknowledge a due appointment by pressing with the due appointment in the
display. Doing so will simultaneously acknowledge and delete the appointment.

Processing Due Appointments ( [RUN])

Appointments may arrive while the HP-75 is on or off. You saw in section 1 that a due appointment in either
case causes the APPT annunciator to turn on and the specified alarm to sound.

If the HP-75is on, then the due appointment won’t interfere with the computer’s current operation, whether
it’s running a program or displaying the time. The APPT annunciator stays on as long as the display stays
on to indicate that the due appointment is waiting.

Whether the HP-75 is on or off, if more than one appointment arrives before the others are acknowledged,
then all due appointments wait for you to acknowledge them one by one with or (DEL).

If a due appointment includes a message or command, you can display that message or execute that
command by pressing in APPT mode. Pressing at any time in APPT mode causes any due
appointment to be processed.

Example:

A due appointment with a message. Press to
process it.

The message is displayed in' EDIT mode for

APPT approximately 5 seconds or until you press a key.

#EH iCall If you haven’t pressed a key after 5 seconds, the due
appointment returns to the display and waits for
you to acknowledge it.

Due appointments can be processed only once. (Pressing at any other time in APPT mode works the
same as pressing the key.)

When an appointment comes due while the HP-75 is off, then the HP-75 processes the appointment
immediately! The APPT annunciator turns on, the alarm sounds, the HP-75 turns on in EDIT mode, and the
appointment message is displayed or its command executed. After about 5 seconds the HP-75 turns itself off.

The HP-75 doesn’t allow due appointments to interrupt keyboard operations. If a due appointment with a
message or command remains unprocessed at the time the HP-75 turns off, then the HP-75 processes the
appointment as it would while off. For example, if you press or execute £ i to turn off the
HP-75, then any due appointments, whether acknowledged or unacknowledged, will be processed
immediately.

Similarly, due appointments won’t interrupt program execution, even when program execution has been
suspended—however, the alarm does sound. If the = command is executed from a program, the HP-75
shuts off without causing past due appointments to be processed. While off in this condition, the HP-75 will
not respond to new due appointments because the program hasn’t completed. When the computer is turned
on again with the key, the program finishes executing. Past due appointments are processed when
you next turn off the HP-75.
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i)

The FL.FFEIM OFF command prevents future appointments from coming due. To turn off APPT mode, press

EDIT] and type:

ralarm of Pressing causes the HP-75 to ignore future
appointments.
As long as the ALRAREM OFF setting is in effect, newly arrived appointments cause neither the APPT

annunciator to turn on nor the alarm to sound. Neither will the HP-75 display their messages or execute their
commands. However, the HP-75 will process any past-due appointments and let you schedule new
appointments.

Important: Setthe HP-75to FL.FEM CFF if you intend to remove the battery pack while the HP-75 isn't
connected to a power outlet. Otherwise, a due appointment will cause a machine reset if the HP-75
attempts to turn on without a source of power.

To return the HP-75 to the way it normally handles appointments, execute the FL.HRM il command in
EDIT mode. Doing so will cause all past due appointments since the last Al.HF M 1FF command to turn on
the APPT annunciator and sound their alarms, ready to be acknowledged and processed.

Appointment Types (i, &, #, [SHIFT)[APPT])

Using the I field of the APPT template, you can set three types of appointments, H, I, and .

Baw fosDusYe Hedfn AR #1H THote

A

The field that specifies the type of appointment.

Here’s a comparison of their functions:

Type of Appointment; 3] B Fi
Abbreviation for: Normal. | Reschedules | Waits for
immediately. | acknowledgement

before
rescheduling.

Turns on the APPT annunciator? | Yes Briefly Yes

Sounds the beep? Yes Yes Yes

Needs acknowledgement Yes No Yes

(the [ATTNkey)?

Updated for the future? No Yes Yes, when

acknowledged.

A 1 in the alarm field suppresses the alarm. A 7, &, or & causes the alarm to sound repeatedly until you press
a key.

To set a self-scheduling appointment, type an i or i in the appointment type (i) field.

Example:

Supr MosliasYe FORR el #4r THowall P t = D e e e |

Setting a self-scheduling appointment by specifying  The F = t template appears.
an F.
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If you want to cancel the procedure, press or [APPT]. (Exror 76—taci tep  fisld—will occur when
vou cancel a repeat procedure.) Pressing clears the F& [ T template.

What you put in the F#p t template sets the date and time when the appointment will come due again.

Examples:
Fept=Ma+@7+Hr+Mr 1 DO Sets the appointment to reschedule itself every
week. Unfilled = 1 fields default to zero.
Fept=fosDu+BE+Me | D0 Sets the appointment to reschedule itself every two
hours.
Fept=Mosly+sHr+15 | D0 Sets the appointment to reschedule itself every
fifteen minutes.

When you're done with the F i+ 1 template, press [RTN].

Example:
Fept=Moe F+He+Me | D SUH 821323 AF 55 PM O#4RE THowa
Specifies a weekly alarm. The completed repeating appointment.

To check the repeat interval of an F or I appointment, press and keep the key held down.

Example:

| Fep t=Mr+BFeHr+n 1 D0 temporarily displays the year and
repeat interval of the displayed F or H appointment.

When a type = appointment comes due, the alarm sounds and then the appointment is updated in the zfpp t
file as specified by its repeat interval. To update a type F appointment, you acknowledge the appointment—
that is, press with the due appointment in the display. A type F appointment is rescheduled based on
the time and date of the appointment—not of the acknowledgement. Both F and F appointments will
continue rescheduling indefinitely—delete them with (DEL].

When you examine the s« 1 file, you’ll find that the HP-75 stores just the current or updated form of a
repeating appointment.

The 31014 field of the i + template enables you to set repeat intervals for day-of-week occurrences.
Entering %iiid, FIOM, ..., %HT causes the appointment to reschedule itself for future occurrences of the
specified day-of-week.
Example:

Fep t=MosligeHr+Man | mok The repeating appointment will be rescheduled for

each Monday.

Entering Zil+, [ii+, ..., SF+ in the day-of-week field causes the same repeat intervals as S LM, FIOH, ., SHT,
Entering =il-, M-, ..., ZH~ causes the appointment to reschedule for the first day-of-week prior to the

interval specified by the month and day repeat fields.



108 Section 7: APPT Mode Operations

Example:

Fepts 1+0y+Hr+Ma | we= Sets the appointment to reschedule for the nearest
Wednesday that occurs before the one-month repeat
interval.

Entering &il1, mlZ, SUZE) L SHE, ZA4, 515, causes the appointment to reschedule for the specified

day-of-week and specified occurrence (first through fifth) of the current month (if possible) and of succeeding
months.

Example:

Fep t=fo+lutHe+le 1 il Sets the appointment to repeat every first Thursday
of succeeding months.

A combination of =} T template fields may be used to specify a variety of repeat intervals. Example:

Fept= 1+ P+Hr+iln 1 fed Sets the appointment to repeat the second Friday of
every other month. (The extra 7 days causes the
rescheduling to go to the next month.)

In all cases, pressing places the completed appointment in the app t file. Pressing
temporarily displays the year and repeat interval of the current appointment.

Command Appointments ([<], )

You can schedule appointments to execute EDIT mode commands, BASIC statements, and calculator

expressions.* To do so, change the i t = field into a command field by replacing the ! mark with a BASIC
prompt (7).
Oaw MosDosvr HreiMn AR #1H SHote Press [<]to backspace over the {. Then press
[-]to type the BASIC prompt.

Then type a command, statement, or calculator expression in the newly created command field and press
[(RTN]to schedule the appointment.

Example:

ad MosDuse He oM AM LM Fplizol BZ3 15 1M rplist
Entering the L. 1 % T command in the command Default values are supplied, and the command
field. appointment is scheduled.

Individual appointments can hold multiple commands and statements. Use the i symbol to concatenate the
commands and statement.

Example:

HetMn AM B rpwidih 24 @ pliztl This appointment includes both a {4 1
Fi.1%T command.

* A BASIC statement must be executable from the keyboard to make sense in a command appointment.
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and abbreviations are not altered by the HP-75.

The HP-75 processes due appointments with command fields the same way it processes due appointments
with message fields. A due appointment won’t interfere with the operation of the machine while the HP-75 is
turned on. Instead, a command field of a due appointment will be executed at one of five times:

e When you press in APPT mode.

e When you press in any mode.

e When you execute a kx.& command from the keyboard.

¢ When the HP-75 turns off after 5 minutes of idleness, assuming a = THHIEY [HF setting.

e When an appointment comes due while the HP-75 is already turned off.
In all but the first case above, the HP-75 will shut itself off after the appointment is processed. Consequently,

Iitf command entered in the command field will not keep the machine turned on, but it will set
FIHTIES T,

All three appointment types—I, ¥, and Fi—may contain command fields. For example, assume there’s a
short program in memory named EE [1.1.E that plays a reveille tune. Here’s the way to schedule this
program to run every morning at 7:00:

Day MosDueyr @8 e A #68r Hote Setting a repeating appointment (type F). The zero
will suppress the beep alarm.

Then type the LI command followed by the appropriate filename:

VBV MR AN #Ee rrun Crewsills '8 Scheduling the program FEVE TL.LE torun at
7:00 AM.

Notice that the filename takes quote marks. Pressing causes the F &+ t template to appear. It’s filled in,
and then is pressed a second time:

Fep t=Mo+@1+He+Me 0 0W WED G2 8553

e !

Setting the program for a daily occurrence. The completed appointment is displayed, scheduled
for the next occurrence of 7:00 AM.

New APPT Templates (=
The % THTE command—a TIME mode command— controls the format of both TIME and APPT displays.
Typing & tats in the TIME command field produces the = THT % template:

B 11023 FM ostats Oate: @O, ~Time: FAM, FHppt: YEAR

TIME template with the =t # t = command. The = THT: template appears.

To specify a day\month\year format, type . To specify a 24-hour time format, type #:#:

Date: omy, ~Time: %, FAppt: ¥YEAR THE

Specifying new date and time formats. The cursor The modified TIME display.
advances to the proper fields.
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The % THT% template controls the way your appointments are entered and displayed in APPT mode. Press

[APPT]:

Cau Duy-Mowvr He Mo kg #1H THote For new appointments, fill in the date and time
fields according to the new format.

If using 24-hour notation, you have a choice in entering the time of a new appointment. You can:

PG,

(With an AM/PM format, 24-hour notation may be used by typing # in the il field.)

e Enter the time in normal AM/PM form. For example, specify 5:30 PM by typing &5, %8, and ¢ m. The

HP-75 converts the time to 24-hour notation.

Existing appointments in the @ i t file will be displayed according to the current =T AT % setting.

Note: When you =iz T the clock in TIME mode, your appointments maintain their original times and
dates. If a new clock setting causes any appointments to come due, they’ll do just that.

The Extended Calendar (& )

After a system reset occurs, the HP-75 is set to a year calendar; appointments can be scheduled for anytime
within the next 365 (or 366) days. When you enter EXT in the ¥EFF field of the % TFHT% template, you
change the APPT mode calendar to an extended calendar so that appointments can be scheduled from the
year 0000 through the year 9999, Press (TIME], type =1 & t = [RIN], type @ t i in the ¥ EMF field, and press
RTN]:

Date:r modu, ~Time: am, Fppt: extd TUE #8283 b EE G EE PO
The = THT template, specifying date and time The revised TIME display.
formats as well as the extended appointment
calendar.

Then press [APPT]: The APPT template looks the same, but the ' I field now assumes special importance.

Using The Extended Calendar ()

In filling out the APPT template, you’ll notice that the cursor no longer skips the year (' r) field. You can use
any two digits to specify any year of the current century.

Example:

Daw 811784 Hedtin #AM #BIH fHote T B1-8 12898 A #1H

Filling in ' + information. Sets an appointment for 1984.

Default values for the time fields are 12:00 AM (midnight).

Skipping the '+ field means that the appointment is supplied with current year values, if possible. If the
specified date doesn’t exist in the current year, then the HP-75 searches ahead in time for the desired match.

To check the year of any appointment in the display, press [SHIFT|[APPT]:

o G SHIFT|[APPT]displays the year of the current

appointment and its repeat interval, if type = or #i.
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The E T option enables you to schedule appointments for times past. To find the day-of-week of your birth,
supply the date information.

Example:
Day G4-82-58 HriMr AM #1H 'Hote MOH B4 A0 AN H1H
APPT
Specifying a date in 1950. The day-of-week (Monday) is computed. The
appointment comes due immediately because 1950

is decidedly past.

To schedule an appointment outside of the current century, type a double-asterisk (}#) in the %' - field.

Example:
Oy BS-14-.%% HreoMe AM #1H Hote Year® WYYy
A double-asterisk (##) typed in the ¥ 1 field gives The HP-75 responds with the 7' & 3 - template,
you access to a hundred centuries. asking: What year is the appointment for?
Type in four digits (5§55 through %% %3) and press [RTN].
Example:
Yeard ZEEL MOM 851481 12088 AM #1H
Specifying an appointment for 2001. The day-of-week and default values are supplied.

To check the year of the appointment in the display, press (APPT]:

A1 The example appointment will arrive during 2001.

Date/Day Searches

To find any date or day-of-week on the extended calendar, supply the desired values and let the HP-75
compute the rest.

Examples:
Day 13 S3 O Hrbin A #EIH Hote SUM 1 L vad [ #iH
Finding the day-of-week of Christmas, 1983. Christmas, 1983, arrives on a Sunday.
Dau 1 <7 8% Heodin AR #LH tHote TN

Determining the day when Galileo first noticed The HP-75 prompts for the year.
three “starlets” near the planet Jupiter.

TYear® 1618

1oL
APPT

The year was 1610. Galileo discovered the moons of Jupiter on a
Thursday.
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tue 11-Du-2d He Mo AR #BIH THote T 118 LEad [ # 1IN

Finding the day of the first Tuesday in November, The first Tuesday falls on November 6th.
1984.

o He Ml AF O #BIH Hote

T2 8e aM #1d

Finding the next year in which February 29th falls The next such Leap Year is 2004, (Press
on a Sunday. [APPT]to confirm.)

The HP-75 uses the Gregorian calendar—adopted in some European countries in 1582 and in the U.K. and
American colonies in 1752—for all APPT and TIME mode operations. Consequently, dates before 1582 won’t
agree with the calendar in use at the time.

To return to the normal ' EFiF: calendar, execute = 1 & 1 & in TIME mode, type the word vi: z 1 over the
characters £ 71, and press [RTN]. When you check your - i file, you’ll find that appointments you’ve
scheduled on the extended calendar stay in the ap i t file with their dates intact.

Copying Appointments To and From Mass Storage (i)

The == t file can be copied to and from a mass storage medium. For example to copy the = i: t file to a
magnetic card or cards, press and execute:

Flian & ERTHI

Foopy appt to ocsedi Lop

Begins the i operation.

The HP-75 guides you through the process. When the prompt and cursor reappear, the operation is
completed.

To copy appointments from magnetic cards to memory, type:

Fowpy card to app il I Flign &
To copy prerecorded appointments to the # i t file This operation will create an i+ 1 fileif one
in memory. doesn’t exist.

The HP-75 merges those appointment on cards with those already in the current zp i 1 file so that all
appointments are sorted chronologically. If a pair of duplicate appointments exist—identical in all
respects—the HP-75 will ignore the card appointment while merging the two files. (Refer to Copying Files To
and From Mass Storage, section 9, page 135, for procedures to use with other mass storage devices.)
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Introduction

The HP-75 card reader enables you to transfer text files, BASIC files, appointment files, key files, LEX files,
and interchange files between memory and magnetic cards. A file may movein either of two directions:

memory ——»card card ———» memory

Regardless of direction, a file transfer results in duplicate files—one in memory and one on a magnetic card
or cards.

HP-75 Magnetic Cards

Each magnetic card has two data tracks, both of which record the following information:

¢ The catalog entry of the file recorded on the track.

e The total number of tracks in the file.

¢ Theidentification number of this track, a number from 1 to the total number of tracks.

e The password, if any. (Passwords cannot be displayed.)

e The write-protection status of the track; that is, whether the track is protected against recording.

e Up to 650 bytes of the file itself. One track may contain information from one file only. One card may

contain information from one or two files.

Alignment marks for

the beginning of the track. | I

= ) @)
__/ The direction of J

movement through
the card reader.

Space to label the card.*

* Refer to Marking Magnetic Cards in appendix B, for more information about labeling magnetic cards.

114



Section 8: Card Reader Operations 1156

When passing either track of a card through the card reader, always have the printed face of the card up. The
order of tracks doesn’t matter.

Important: Keep magnetic cards clean and free of oil, grease, and dirt, and handle cards by their edges
only. Dirt and fingerprints degrade the performance of the card reader, cause warning messages to occur,
and decrease the lifespan of cards. Cards may be cleaned with isopropyl alcohol and a soft cloth. Keep
cards away from sources of strong magnetic fields, such as permanent magnets, wires carrying heavy
currents, power transformers, and degaussers (magnetic erasers); magnetism may permanently damage
the cards. Appendix B, Owner’s Information, includes more card care information.

Using the Card Reader

The HP-75 displays a variety of messages during a card reader operation. When a message exceeds one
display line, the first line of the message will appear according to the current I1EL.H' rate. To display again
the first line of a card reader message, press and hold down the key.

All card reader operations involve the following steps:

First, type a card reader command in EDIT mode (for example, Ci1F5 T C:FiF ), with either the BASIC
prompt () or the text prompt ( ;) present. You may use any combination of lowercase or uppercase letters.

Press toinitiate the operation. The HP-75 responds with the appropriate message, and waits.

Example:

track i) reeded A similar message will appear whenever you copy a

file to a card. It’s displayed for the current [iE L FI

rate and may be recalled temporarily with
FET].

Copy to card: Alian & [RTHI Then the HP-75 waits for your response. You can
cancel the operation here by pressing .

With the card oriented in the forward direction of the desired track, insert the card so that the rightmost
alignment mark is just beneath the entry slot; the card should protrude past the exit slot so that the arrow
and box show. Then press a second time. The HP-75 responds:

Pull the card through the card reader. The HP-75 allows about 5 seconds for you to start pulling the card. A
longer time causes the HP-75 to beep, display warning 28—ixacl reac-write—and prompt you to try
again. If you decide not to pull the card, wait until the HP-75 again prompts you to il i=arn % [(RETHI
(about 5 seconds). Then press [ATTN]instead.

After you’ve pulled a card through the reader, several HP-75 responses are possible:

e Ifyou’re copying a file in memory to a card, the HP-75 will prompt you for a second pass of the same
track:

Vel fu e Filign & [RETHI

This time through, the accuracy of the information copied to the track will be verified. If the
information doesn’t verify on the second pass, the HP-75 will display warning 21—'w&ri fy
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failed—and require two more passes of the same track through the card reader, once to copy and
once to verify. (If the track still fails to verify, either clean the card or use a new card.)

e Ifthefile fills more than one track of a card, then the HP-75 will signal you when you are done with the

first track:
Track 1 dorne: insert track & This message is displayed for the current [IE LAY
rate, then...
Copyg to ocard: Alian & [RTHI Ready for you to turn the card around or to insert
another card.

e If you pull a card too fast or too slowly, the HP-75 will display warning 24— il led too fast—or
warning 25—puilled ton =low—and prompt for another pull. If you pull a card very slowly, the
HP-75 may respond as if no card has been pulled.

e The HP-75 will continue its promptings for as many passes as needed. When the operation is
completed, the EDIT mode prompt and the cursor will reappear in the display.

There are five HP-75 card reader commands. In their simplest forms, they are:

CHT CRED For displaying the catalog entry of a card file.
CORY TO CHED For copying the current file in memory to cards.

CHED T ' filename'’ For copying a card file to memory.
) For protecting an individual track from being overwritten.
HEROTECT For removing the write-protection from a track.

After a card reader operation, the file pointer will be positioned in the same BASIC or text file at the same
line where it was positioned before the operation. This is important when you want to edit an incoming file

..............

Programming Note: All five card reader commands are programmable. During program execution, a
card reader command initiates the specified operation. After the card reader operation, program execution
continues at the following statement of the program. (Copying the current running file is an exception—in
this case all programs are deallocated, the file copied, and execution halted.)

Specifying Card Files

You have several options in specifying, or naming, a given card file. The simplest is using the unquoted
keyword CHZi1in a command to specify whatever file is on the track at hand. A card file specifier is a quoted
string of characters that refers to a specific card file. A card file specifier includes a filename, a device code,
and optionally, a password.

The device is the card reader. The
device code specifies that the file

This must be a valid currently resides—or is going to
filename (refer to section reside—on a magnetic card. You
3, page 45 for the definition A colon. can choose between two device codes

of a valid filename). . for a card file specifier i for

aregular card file, and FiZF{ifora
private card file.

“filename : device code - password*"

Files already in memory are / The password may consist
specified by their filenames of one to four letters or
only. A slash. digits.
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The entire file specifier must be quoted (' * or " *'). The lowercase letters of a file specifier—including the
password—are interpreted as uppercase letters.

Specifying i:F[l means that the resulting private card file may be copied back to memory like any other
card file, but that once returned to memory the file is private—that is, the file may not be examined or edited
in any way. Only BASIC files, or programs, may be made private. Private BASIC files are indicated by FE

even FEEHFME them. The Rl option prevents users from viewing, modifying, and duplicating prerecorded
programs.

Specifying a password when copying a file in memory to a card means that the file will be “tagged” with the
password. Copying a file with password from a card requires that you include the password in the file
specifier; otherwise, error 66— irwal id paszworod—will occur and the copy operation will be cancelled.
The password option limits access privilege to card files to those who know the password.

Examples:

"plvore s oard! Specifies the card file FH{IHE, Note that ' pliorie ' used alone would
specify the file FHHE in memory.

Specifies the card file E ' [/ZFL., a private card file.
Specifies the card file I11HMTH secured by password 1 1.

Specifies the private card BASIC file 7 1 £.35E that is secured by
password Sk . This is the highest level of security.

Note that in order to specify any card file with a password, you must also include a device code, : ;A or
i FORD; for example, ' MOHPITHG : CARD-11 .

L

Advanced User’s Notes: You can use suitable string variables or expressions as the parameters of card
reader commands. For example, if string variable i1# is assigned ' raarn i oard.- g’ then FiE can be
used as the file specifier for the card file FFiill secured by password F'Y. (However, the unquoted
keyword FEL may not be specified by a string variable.) Also, file specifiers may be terminated by
blanks; for example, * liiinis or F ' ospecifies the card file CIHM S,

Cataloging a Card (! i)

The CAT CFRD command enables you to check the catalog entry of any card file.

CHT CHRED

To display the catalog of a prerecorded card—say, the I1(I1HE" program that was shipped with your HP-75—
type mat & [RIN].

Foat cardl Catalog card: Align & [RETHI

The HP-75 response.

Insert any track of the [IHE " program into the card reader (we use the first track) and press [RTN):

Foall oaed L, The HP-75 prompts you.
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A smooth and steady motion results in the following display:

MOME Y vtrack 1 oof 43 The identification number of the current track and
the number of tracks belonging to the card file are
displayed.

MOHE™Y E

A A A t
The program revision date.

The time that the file was created.

15123 @422

A

Number of bytes in the file.
Type of file, E: for BASIC.
Name of the card file.

Press [SHIFT to temporarily display the first line. Pressing any other key—except (<], [=], [SHIFT], or
—causes the prompt and cursor to reappear.

displayed and need not be supplied in FHT ZFHFELD commands.

You can use TAT ' DARD ' or CHT 't FLED' in place of UHT TFEL, The three commands function

cards.

When you catalog a previously unused track, this two line message will be displayed:

ELAME Ltrack 1 of 12

ELRHE E B ORE:EE B1-81.-00 The catalog entry shows that this file hasn’t been
used before.

From Memory to Card (:

The most general form of the ' (1F % command is:

where a card file may be either the source or destination. To copy a file to magnetic cards, use one of the
following forms:

RS 'filename ' TO CARD
[ - 'file specifier '
i L CHRED!




Section 8: Card Reader Operations 119

Examples:

roopdg to cardd The simplest form of the [:ZF" command copies the
current BASIC or text file. All information—
including the name and time of the source file—is
replicated. No security is attached to the card file.

roopg to Cipord' B The source file must be a BASIC file; the destination
card file will be protected against listing and
editing.

Foopy To Taoo

ountzpord ' B The current file will be copied to a private card file.
If the destination filename is the same as the source
filename, the time and date of the card file will
match those of the source file; otherwise, the current
time and date will be used for the card file.

roopg 'other' to cardB The specified source file (1 THEF) will be copied,
while the location of the file pointer won’t change.
Times and dates will match. No security.

Foopy ‘other’ to 'otherlicard' @ Time and date will be new. No security.

mther!' to 'othericardsh' B Access will be limited by password H. Times and
dates will match.

Foopy oappt to SJdanicardsoury ' B Copies the |
by password

» 1 file under the name -IAH, secured
i''. New time and date.

reopy kews ta carcl Copies the I & .5 file. No security. New time and
date.

These examples show that different filenames for sources and destinations result in new times and dates for
card files. Only BASIC files—as opposed to text, appointment, keys, and other files—may be private. For

example, if L.ETTER is a text file, then typing =:opw 'letter' to ' porod' (RIN]will cause warning
68— file type—to occur. The copy will be allowed to continue, but the resulting card file will be

nonprivate. You may secure text, appointment, keys, and other files with passwords by using complete file
specifiers in the copy-to-card command. Remember that you never use device codes or passwords to specify
files in memory.

If a file consists of more than 650 bytes, then more than one track will be needed to record it. The HP-75
computes the number of tracks required at the outset of a "[i[*"/ operation and begins its promptings from

catalog entry from any of the tracks.

From Card to Memory (:

i ‘filename’
T

"file specifier '
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The source is the card file to be copied, and the destination is the new file in memory as it will be reported in
the system catalog. You need to use a complete file specifier only when the card file has a password. For
other card files, Filland * !

[1* may be used interchangeably in copy-to-memory commands.

Examples:

Foopy card to ek B Creates file =i in memory and copies the contents
of the card file to it (assuming no password). If the
card file is also named i: 1, then the time and date of
the new file will match those of the card file;
otherwise, the current time and date will be used.

roopy Ctoardt o to ekt Functions identically. However, only one file in
memory may exist named E .

Frop taccountsioard' to Ta'B Determines whether the inserted track belongs to
the specified card file (F 7 COLIH T ), If so, creates
file i in memory, with a new time and date;
otherwise, warning 26—iJ s riame—will occur
and the HP 75 will prompt for another card. If

- i = on the card is a private file, then A in

memory w111 be a private file.

roopy 'othericardoht o to Cirial '@ Checks the filename and password of the card file. If
correct, creates file T I FL. in memory, with new
time and date.

darccardewrgt to app tl Merges the appointments from the card into the
current gt file.

soopy card to keusl Creates a new I: &+ = file that redefines the keyboard
as soon as the copy is completed. (There may be only
one file named i &4 in memory.) Refer also to
section 10.

reopy ipord’ to Prunonly ' B Creates file i1/
card file to it.

i1l in memory and copies the

The last example shows the use of ' : FIiF[i’ to specify an incoming card file. This form of the [ iiFY
command results in a private file in memory, even though the card file itself may not be a private file. The
card file specified by 1 PCRED Y should be a BASIC file, or else warning 68—+ : i
occur; however, the ! %' operation will be allowed to continue and will result in a nonprivate file.

g Fille i —will

Specifying a filename for the destination that is different from the card filename will result in a new time
and date in the system catalog.

When a track is pulled through the card reader during a copy-to-memory operation, the HP-75 determines
whether memory is available for all of the file; if not, the HP-75 displays error 16—iit wriciiiiii
mmo Fd—and cancels the copy operation.
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All tracks from the card file must be copied for the file to be reported in the system catalog. This means that
if a copy-to-memory operation is interrupted, none of the card file will remain in memory. If you copy the
same file from memory to two different sets of cards, then the tracks from both sets of cards may be used
interchangeably when copying the file back to memory. However, note that the two sets of cards must be
identical copies of the same file with identical catalog entires; otherwise, warning 20—t thii= i ls

will occur if the tracks are mixed during a copy-to-memory operation.

Protecting Card Files (

.

The card reader F=IITE T option enables you to protect card files from being erased (i.e., overwritten).

FREOTEDT

One FEITEDT command is executed for each track to be protected:

Fprotectil Frotecot carcd:  FAligr

LRTHI

Initiates the operation. The next track you pull
through the card reader will be write-protected.

After the track has been pulled through the card reader, the prompt and cursor reappear; the track is then

protected from subsequent copy-to-card operations. FF{ITELT can be executed at any time but is normally
executed just after a copy-to-card operation.

ZT command is necessary for each track you wish to protect. The following program
enables you to write-protect a series of tracks, one after another:

FIABPEOTECT & GOTD 1@ Press or type 111 to execute this program
when you have several tracks to write-protect. The
HP-75 will continue executing the FEOTEDLT
command until you interrupt the program with
ATTN|.

Frp et i

cardr  Alian & DRETHI

The next track through the card reader will have its
write-protection removed.

An'i

has no explicit card erasure instruction: A prerecorded track will be erased when you copy another file over
it.

E I operation makes a track available again for recording information. Note that the HP-75
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The Three P’s of Protection

You’ve seen three ways to secure your card files:

The private card option
PaF ' prevents the listing,
altering, and duplicating of

program files.

The i v
option safeguards
your cards from
overwriting.

The password
option . f
limits access to
your files.

These options may be exercised separately or may be combined for a variety of file protection. However,
these capabilities are intended to prevent accidental alteration or reproduction of important files rather than
to guarantee absolute security.
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 Introduction

i By itself, the HP-75 uses the keyboard as an input device, the display window and beeper as output devices,
. and the card reader as both an input and output device. The Hewlett-Packard Interface Loop capabilities of
. the HP-75 enable you to extend the control of the computer to a variety of external I/0 devices, as many as

- 30in one system, including video interfaces, printers, and tape cassette drives.

Throughout this section, HP-IL operations are illustrated using the HP-75 as controller, the HP 82163 Video
Interface as display device, the HP 82162A Thermal Printer as printer device, and the HP 82161A Digital
. Cassette Drive as mass storage device. The HP-75 and HP-IL devices are connected in series in a single loop,
_ or communications circuit.

124
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An HP-IL system for displaying, printing, and storing information.

Device #1: Device #2: Device #3:

Video Printer Casgette
Interface Drive

= - —
A video monitor \
connected to the -
HP 82163 Video Interface.

———

Instructions and data on the Hewlett-Packard Interface Loop originate from the computer and travel from
one device to the next around the circuit until that information returns to the HP-75. If the information isn’t
intended for a particular device, the device merely passes the information on to the next device in the loop.
When the information reaches the proper device, that device responds as directed and then passes the
information on. Setting up an HP-IL system involves two steps:

1. Physically connecting the devices in the loop.

2. Assigning device codes, one for each device, that enable you to select individual devices for specific
functions.

Connecting the Hewlett-Packard Interface Loop
To connect one or more devices to the HP-75:

1. Ready each device according to the installation instructions in the owner’s manual for the device.

2. Turn on all HP-IL devices, making certain that each has an adequate power supply. The HP-75 may be
turned on or off.

3. Attach the HP-IL cables. Two 1-meter HP-IL cables were included with your HP-75; each device has a
matching cable.

All connections are designed to ensure proper orientation.

4. You may connect the devices in any order, but the final configuration is important. The device
connected to the OUT receptacle of the HP-75 becomes Device #1. The device connected to the QUT
receptable of Device #1 becomes Device #2, and so on. The device that connects to the IN receptacle of
the HP-751is the last device on the loop.
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The keying on the receptacles indicates the direction of flow around
the loop.

If you wish to space the peripherals farther apart than permitted by their cables, connect additional HP-IL
cables in appropriate locations in the loop. The maximum distance between any two devices is 10 meters (33
feet) with standard cable.

All HP-IL commands are programmable; for simplicity, the examples illustrate their use from the keyboard.

Note: To avoid unexpected interruption of HP-IL operation, turn off the peripherals only after the HP-75 is
turned off. Turn on all peripherals before turning on the HP-75.

i)

Once the devices have been powered and connected, they are ready to be assigned device codes to identify

Assigning Device Codes (:

them individually. Press to switch to EDIT mode and type =5 19 io [RIN]:
razsigniol I Devicetszr on loop
Either prompt (= or :) may be present. This message shows the number of devices on the
loop. It’s displayed according to the current DEL A
rate.

This message and other HP-IL messages may be displayed again temporarily by pressing (SHIFT|(FET]. The
HP-75 prompts for the device code of the first device:

Dewice # 1=':@ ' Device #1 is the device connected to the OUT
receptacle of the HP-75, in our example, the video
interface.

IGH 10 command stays “frozen' in the
display, the HP-IL instructions are not travelling properly around the loop. Press to clear the display,
make certain that all devices are powered and connected, and try again.

Device codes can be one or two letters, a letter and a digit, or a digit and a letter. Examples of acceptable
device codes are t, t», 11, and i t. (A space used as the last character of a device code will be ignored; a
space may not be used as the first character.) The letters of device codes are converted internally to
uppercase.

Type the first device code and press [RTN]:

[lewice # 1='1ty' [ewice # Z=' 8 °

Specifying T'! as the first device code. When you press [RTN], the HP-75 prompts for the
next device code.*

* You may press any carriage-return/line-feed key to terminate a device code entry (page 43).
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Continue assigning device codes until you have named all the devices on the loop; the prompt and cursor will
reappear. Device codes are stored in memory until another F%E 1M 110 command is executed.

If you enter an incorrect device code, the HP-75 will report an error and will prompt for another name for the
same device. If you type nothing for a device and press [RTN], the procedure is ended and only as many
devices as device codes will be usable.

From this point, you use the assigned device codes to specify individual devices in HP-IL commands. Device
codes must be typed between quote marks (' ' or " '), prefixed by a colon (!).

You name the devices in their order on the loop, from #1 through #30.

Example:
razzignio itw. e, toa B Pressing assigns device codes T}, I, and Fi to
three peripherals.

The entire device list is quoted; device codes are prefixed with colons and separated by commas. Device codes

are assigned from left to right; for example, 7'/ is assigned to Device #1.

Advanced User’s Note: The device list may be specified by a string expression or variable. For example, if
[i#is assigned ' : tw, 1. zH I [¥ assigns three device codes.

If fewer device codes than devices are declared, then all device codes will be used. If more device codes than

Attempting to perform most HP-IL operations before assigning device codes causes error 55—

Tk . e R 3
Llal DL prees o0l

1)

To check current device assignments, executethe . 1T 1) command.
LIST I

Example:
listic Press[RTN].

The number of assigned devices is displayed at the
current iif=|. % rate, and the device codes are listed
one by one.

Pressing stops a |

1t operation.
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Declaring Display and Print Devices { )

Use the device codes of display devices and printer devices to begin using them to display and print
information from the HP-75.

Ly

L ' i device code {. :devicecode...]’

i% ' idevicecode [. :devicecode..]'

The [
HP-75 dlsplay

1% command causes the specified device or devices to echo everything that you see on the

Example:
dis ig trtwil Pressing defines the specified device—the
example shows the video interface—to be a display
device.
LAY 1% device.
) % command causes the specified device or devices to respond to I I H7T statements and
Fi.Tam commands.
Example:
printer iz aip B Pressing declares the specified device to be a

printer device.*

The HP-75 display functions as a printer device until another device is declared in a FF 1M
command.

More than one device can be specifiedin a i 1% command.

Example:

rprinter iz Cip,itw'B This command declares both devices to be printer
devices.

If a single peripheral is declared both a printer and a d1sp1ay device, then it will output both printer and
display information. { = declarations cause the specified devices to become
listeners. Refer to your peripheral owner’s manual for descrlptlons of listener responses to HP-IL messages.

Advanced User’s Note: If a display or printer device has a buffer, then it outputs information only when
the buffer is full or when it's specifically prompted by the HP-75. Pressing one of the carriage-return/line-
feed keys (page 43) causes all {11 ZF L% 1% devices to print the contents of their buffers and advance
to a new line. Refer to your peripheral owner’s manual for buffer information.

* The MODE switch and the PRINT key of the HP 82162A Thermal Printer don’t affect the printer’s operation while it is connected to the
HP-75.
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The following commands cancel display and printer assignments.

Executing 1% ¥ causes subsequent display information to be directed to the HP-75 display
only; executing FFEIMT % % causes subsequent print information to be directed to [1] ZFLHAY IE
devices.
DIZFLAY 1% and FREINTET % declarations remain effective until:

o 1{icommand.

. IZor FRIMTER I%command.

. I i command (page 130).

e An interruption in loop transmission occurs (page 130).

Displaying and Printing Information (I

)

Two BASIC statements let you display and print information using HP-IL devices.

I

ii1=F [displaylist] [:]

FRIMT [printlist] {!]

EN) = devices, while FRIMNT

L

“F statements are directed to the HP 75 dlsplay and current [
statements are directed to current i I

= devices.

Example:

Fprint Causes all FRIHT

% devices to print !

Fi% 1% devices perform all

If no printer is assigned on the loop, then the HP-75 display and other i
printer operations.

You may sometimes wish to display or print information from more than one i}
without causing a new display or print line to occur. If so, terminate the first i
with a semicolon.

Example:

rolisp Cyes' B The semicolon suppresses the carriage return/line
feed that normally occurs after a [11 = statement.

Subsequent display or print items will be displayed or printed on the same line until a carriage-return/line-
feed occurs. The LELFY and HI{iTiH command regulate the rate and line length of displayed information;



130 Section 9: HP-IL Operations

the FHITITH command regulates the line length of printed information (page 39). Refer also to section 11,
page 166, for programming applications of {i ] #F and F# I H'T statements.
To clear the HP-75 of all previous loop information, execute AS5IGH IO #or ASSIGH I0 ' ', This will

return all output to the display and release any system memory needed by HP-IL devices.

Turning the Loop Off and On (!

The FF I command temporarily suspends communication between the HP-75 and peripherals. Any
HP-IL command entered after executing OFF 1 will cause error 60—FESZTORE 100 mewsderd—and the
HP-IL command will not be executed. REZTIORE 11118 the only HP-IL command that can be executed after
QDFF I0,

OFF 10
Example:

Focf F i Causes all printer and display information to be

directed to the HP-75 display only.

Use the (IFF

TORE 10 command restores communication between the HP-75 and peripherals after an

Before executing

Example:

srestoreiol The devices are activated according to their former
assignments.

@ TORE 10 command is designed to restore an HP-IL system to its previous configuration, it
will not work correctly if the configuration has changed. If the same number of devices are connected but in
a different order, or if more than the original number of devices are connected, the HP-75 will not recognize
the change and the devices may respond unexpectedly to HP-IL instructions. If fewer devices are connected
than device codes in memory, i —and no devices are
reass1gned If any error occurs, e1ther reconnect the original dev1ces in their original order and reexecute

ii command to initialize the current HP-IL system.

111 causes error 59— e WA MRS S

Be sure that all HP-IL devices are turned on and properly connected whenever the HP-75 might interact with
them—for example, when using a F& IHTE % device, accessing a mass storage file, and executing
- 111, and EY'E. If the devices aren’t ready, the HP-75 waits for a response, as discussed

Device assignments are maintained when the HP-75 turns off. When the HP-75 turns back on, devices
resume their previous functions. However, the HP-75 has no control over the status of the devices in the loop.
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If an HP-IL cable becomes disconnected, if a device loses power, or if a device is turned off before an
OFF 17 command is executed, then communications between the computer and all HP-IL devices will be
disrupted. Afterwards, the display may not respond to pressed keys, and error 58— 1 cxp 1 im& il t—may
be displayed. If you intend to intentionally disconnect the loop after turning the HP-75 off, make sure you
execute [IFF [ 11 before you turn off the computer.

After a transmission error, press [ATTN]to interrupt the HP-IL system; error 58— 1oop ¢ imeou t—will be
displayed if it hasn’t been displayed already. Then check the cables, switches, and power supplies to correct
the problem. Afterwards, execute your HP-IL command again,; or, if the cause of the transmission error was

a turned off HP-IL device, execute REZTIIREE 1il. If the HP-75 won’t respond to the keyboard, try
unplugging then reconnecting one of the HP-IL cables followed by a FEZ TORE

1t command.

During an HP-IL operation involving an external printer or mass storage device, the command that caused

the operation will remain in the display while the device is “busy”. For example, after you type r1li=1
[RTN], the FL.I%T command will remain in the display until the external printer is ready for another
instruction.

If a loop interruption occurs while a ZTHMIEY [FF setting is in effect and an FZSIGH I or
FE 1) command is executed, the HP-75 will display 1ot imeaon 1, after it tries up to 30 times
to assign the devices, beeping each time it is unsuccessful. If the loop is reconnected immediately, the
command will finish executing normally.

If a properly powered and connected L f IZori : = device takes longer than 10 seconds
to display or prlnt a smgle character (whlch will not happen in most instances), the HP 75 will time out,
execute an [iF i i

starcy on[RIN] A S / {iH setting causes the HP-75 to wait 1ndef1n1tely for a dlsplay or printer
dev1ce to print a character or to wait until you press the [ATTN] key. A 7 Uik setting also causes the
HP-75 to wait indefinitely on device responses to Fi%=IEH I0and RESTORE IC commands.*

If you get an error during an HP-IL operation, you can generally assume that the operation wasn’t
completed properly. For example, if HP-IL continuity is disrupted while a file is being copied to a mass
storage device, an error is displayed; the file is bad and should be purged.

Clearing Devices (i

The L. ¢ L.UCF command clears all devices on the Hewlett-Packard Interface Loop. It’s a quick way to
reset all devices to a ready state.

Each device responds to a CL.EFR L.{0iF command according to its design. For example, after a
CLEAR LUOOF command, the HP 82163A Video Interface clears the display and “homes” the cursor to the
upper-left corner; the HP 82162A Thermal Printer positions the carriage to column 1, clears the print buffer,

* An HP-IL device that has a STANDBY mode can be powered up by AZSIGH I0or FRESZTORE I0in STAMHDEY FF mode. The HP-75
takes several seconds to complete the operation, then beeps. But if you attempt to do this when the HP-75 is in ZTRHDE" UH mode, any
powered-down device in the loop will cause the HP-75 to halt and wait indefinitely. To clear this condition, close the loop on itself (by
connecting an HP-IL cable between the HP-75's OUT and IN plugs), press [ATTN], and wait for the HP-75 to respond. When the prompt

reappears in the display, execute STAMOEY OFF, reconnect the desired device(s) to the loop, and reexecute AS=IGH 10 or
EESTORE I0.
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and switches to Single Wide and Left-Justify modes; the HP 82161A Digital Cassette Drive rewinds the
cassette. For the response of a particular device, refer to the Device Clear message in the peripheral owner’s
manual.

You can clear individual devices by specifying their device codes in the ’1.EFF command.

CLEARE ' idevicecode [. :device code...]'

Example:

selear ' p '8 Pressing [RTN]resets just the i device.

Mass Storage Operations

Mass storage operations store and retrieve information external to the computer and involve three
components:

o A mass storage device, which may be a card reader, cassette drive, or disc drive.
o A mass storage medium, which may be a magnetic card, tape cassette, or disc.
o Theinterfacing capabilities that allow the computer to operate the mass storage device.

The following pages illustrate mass storage operations using the HP 82161A Digital Cassette Drive as the
mass storage device; the mass storage medium is the tape cassette in the cassette drive; the interfacing
capabilities are provided by HP-IL.

Any file in memory that can be copied to a magnetic card can be copied to a mass storage medium. In
addition, mass storage files can be cataloged, duplicated, secured with passwords, renamed, and purged.

The Mass Storage Device (i
Once a mass storage device has been assigned a device code with the FZ% [ ZH T command, the device is
ready for use. The examples in this section use the device code I“H to specify the cassette drive, but many
mass storage devices may be used on one HP-IL loop.

Note that requesting a non-mass storage device to perform a mass storage operation results in error 92—

. mem—and no further action. Declaring a mass storage deviceto be a {1 I ZFL.AY 1% or
FEIMTEE device causes the HP-75 to direct display and printer information to the mass storage device
(the results will be meaningless); subsequently any attempts to execute mass memory commands will result

inerror 63—irwal i §ilespec—being displayed.

e ot

Important: Ifan IHITIALIEZE, COFY from memory to mass storage, REMFME, or FUIREE operation
is interrupted, the medium may need to be reinitialized. Be certain that all devices on the loop have a
dependable source of power, and do not press [ATTN]or disconnect any HP-IL cables while a mass storage
device is writing to the medium.
Preparing the Mass Storage Medium (111 TIALIZE)
Each mass storage medium must be initialized at least once to establish on the medium a file catalog and a
format in which information will be recorded. Execute the M1 TIFi.IZE command to prepare a new
medium for use.

Note: If the medium has been used before, check the contents of the catalog of the medium before
initializing, as described on page 134. Initializing a storage medium completely erases previous
information on the medium.
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IHITIALIZE ' :device code ' [.number of file entries]

About 5 minutes are required to initialize a cassette tape in the HP 82161A Digital Cassette Drive.

Each file that you record on the medium requires one entry in the catalog of the medium. If you specify no
number in the IMITIFALIZF command, the catalog will allow a maximum of 128 file entries. You may
specify any numeric expression that rounds to an integer value greater than zero. Values less than 1 cause
error 11—zrg ot of rarnas. The most entries allowed for the HP 82161 A Digital Cassette Drive is
453. Values greater than 453 cause error 11—z 3 out of rarnge, Catalog space is reserved in blocks of
eight file entries; consequently, the catalog always accommodates a multiple of eight file entries, and at least
as many entries as you specify.

An uninitialized mass storage medium will cause error 96—iral icl meodium—if an attempt is made to
read from or writetoit. Note that iriwal id mecdivim may also occur if the medium has been formatted by
a computer other than an HP-75, if the medium is worn out or physically damaged, or if the cassette drive is
interrupted during initializing.

Mass Storage Files

Information is stored on the mass storage medium as files, or collections of lines, that are specified by unique
names. Files that may reside on a mass storage medium include:

e BASIC files, indicated by E. (Private BASIC, or FE, files are available through magnetic cards, but not
through mass storage media.)

® Textfiles, indicated by T.

¢ Appointment files, indicated by F.

® Keys files, alsoindicated by T.

¢ LEXfiles, indicated by ..

¢ Interchange files, indicated by I.

¢ Unknown files, indicated by "*. Type ** files may be cataloged, duplicated on the medium, renamed, and

purged, but not copied to memory.

You can access individual files on the mass storage medium using one of two file specifiers:

filename : device code
filename : device code .- password

The filename is a valid filename (refer to Filenames in section 3). The device code is the name that was
assigned to the mass storage device during the most recent FIZ% T :H 111, The password limits access to the
mass storage file to those who know the password. The password can consist of one to four letters or digits.*

The complete file specifier is quoted. Examples of acceptable mass storage file specifiers are 'ata:cs ',

"ramcaloros’, and 'Eethicasl23', (The reserved words kewz, appt, and work file are
allowed as filenames in file specifiers; however, they are subsequently treated as ordinary filenames on the
mass storage device.)

* Passwords may be assigned to files created by the HP-75. Specifying a password for an interchange file in any mass storage command
causes warning 66—irvalic g azzworid—butthe HP-75 allows the command to be executed and ignores the password.
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Advanced User’s Note: String variables and expressions may be used instead of quoted strings for file
specifiers. File specifiers are terminated by the ending quote mark or by the first blank after the device
code or password.

Note that a password protects a file from being copied and not from being renamed or purged. After the
password is correctly specified and the file is copied to memory, the new file in memory is available for
editing.

It’s possible for other computers to create filenames longer than eight characters. A maximum of 10
characters per filename may be displayed in a storage medium catalog entry; however, the HP-75 matches
only the first eight characters in mass storage commands and reports an error if more than eight characters
are entered for the filename.

If any file specifier names a nonexistent file on the mass storage medium, then error 62—
file rmot  found—is reported.
Cataloging the Medium (i T)

To display the catalog entries of the current medium in the mass storage device, specify the name of the
device in the iZFT command.

ZHT ' i devicecode

Example:

seat taicati To display the catalog entries of the medium in the

When you press [RTN], the catalog heading of the medium is displayed:

RETE Tupe Lern Time iate Remains in the display for the current DHE 1 Y
interval, then...

The catalog entry of the first file to be recorded on
the medium is displayed.

Use the [¥] and [t] keys to display the catalog entries one by one; there will be a brief delay after [+]or [t]is
pressed as the mass storage medium is repositioned and read. displays the first entry in the
catalog; [SHIFT][1), the last. The [<]and [=]keys with modifiers and are also active while catalog

entries are in the display. Pressing any other key cancels the operation and restores the prompt and cursor.

Catalog entries are displayed in the order that they have been recorded on the medium. Before the HP-75
records a new file on the medium, the HP-75 searches the catalog to find the first available location on the
medium for all of the file. An initialized but empty storage medium displays only the one-line catalog
heading when I T is executed.

You may also specify an individual mass storage file in the i1 T command.

:HT *file specifier '

This form of the command displays only the catalog entry of the specified file; no password is necesary. If
the HP-75displays i lw ot o, the specified name does not exist in the catalog of the medium.
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file at a time from a mass storage medium to memory. Use one of these forms of the (i "' command to copy
any nonprivate file in memory to mass storage:

0FY TO ' idevicecode ®

COFY ' filename ' TH ' :device code '

COPY T file specifier '

COFY ' filename ' T ' file specifier

Examples:

roopy to ooa'H Copies the current file to the i mass storage
device. Names, times, and dates match.

Foopw Cfiled' to 'ica'd® Copies F Ii.E in memory to the mass storage
device. Names, times, and dates match.

oopy to ‘mewufilercs'@ Copies the current file in memory to HEF Ii.E on
mass storage.

Foopw "filel' to 'filedica® Copies IF T1.E to F I L.E4 on mass storage. New
name, time, and date.

The source and destination files will agree in time and date if their filenames match. If the filenames differ,
It may take a minute or more for a file to be copied to or from a mass storage device, depending on the length
of the file.

If you specify a password in a copy-to-mass storage command, the resulting file will be secured with the
password.

Examples:

soopy CFileS oto "file

Copies F'
named F

in memory to a mass storage file
- and secures it with password 1 #.

Foopy appt to  January Copies the a[:  t file in memory to a mass storage
file named -IAMUFFE"Y and secures it with password

4

Note: If a copy-to-mass storage command specifies an existing file on the storage medium, the file on the
medium will be re-recorded with the information from the file in memory. Afterwards, the file may appear
in a different location in the catalog of the medium.

To copy a file from a mass storage medium to memory, execute this form of the i7" command:

"file specifier* T} ‘filename '’
' 1devicecode' i1 'filename'
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Examples:
soopy Cfiledioat to "fileSCH Copies IF Ii.i 4 from mass storage to I+ I |
memory. New time and date.
rzapy Cfiledicasld oto Cfiled '@ Copies i~ I - secured with password i, from
mass storage to  Ii.E7 in memory. New tlme and
date.

If the mass storage file is secured with a password, the password must be entered in the file specifier;
otherwise, error 66—iriwalic p. orid—occurs and no copy is allowed., (The HP-75 will ignore
passwords if supplied for mass storage files that don’t have passwords.)

If there is not enough room in memory for an incoming file, the HP-75 reports error 16—
ot Erouab memo ewu—and the copy operation is not allowed.

If an appointment file on a mass storage medium is copied to the @[+ i+ * file in memory, the appointments in
the mass storage file are merged chronologically with those in memory.

Example:

Fomopy Januargicasli® o to app i Merges the appointments in the mass storage file
with those in the @ ¢ 1 file.

All other copy-to-memory commands must specify unique filenames in memory; otherwise, error 64—
cip 1icats mams—will occur and no copy will be allowed. A file on mass storage that is copied to @ t
must be an appointment file (type Fi); a file on mass storage that is copied to i # i must be a text file (type
T); otherwise, error 68— o fils  typs—isreported. Key redefinitions take effect as soon as a copy-
to-k = operation is completed.

If a copy-to-mass storage operation is interrupted by the key, the partially copied file will be erased
from mass storage, if possible, A brief delay will occur before the prompt and cursor reappear. Do not press
again until the erasure is completed, or the mass storage medium may require reinitializing. If a
copy-to-memory operation is interrupted, the partial file in memory will be purged immediately.

)

Use the 107 command to duplicate a file in mass storage.

Duplicating Files on Mass Storage ('

i-0F ' file specifier ' TUi 'file specifier '

Copies I
medium.

on the same storage

n one mass storage device to
= on another mass storage device. The new
file is secured with password .

If the duplicate file is created on the same mass storage device as the original, the destination filename must
differ from the source filename. If the duplicate file is created on another device, the same filename is used
for both files unless different filenames are specified. If the filename already exists on the second dev1ce

sine—will occur and the copy will not be allowed. As with other I iiFY

error 64—ciup licate
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operations, the time and date of creation will be the same unless the filenames are different. At least one
filename must be specified.

Renaming Mass Storage Files

Three forms of the F
"file specifier ' Ti} ' filename’
‘filename ' T} ' file specifier’
1ME ' file specifier ' T ' file specifier '

The three forms of the command operate identically.

Example:

to Cfilelidt® Renames i~ I
mass storage.

2 command doesn’t require a password and ignores the password if supplied.

Important: If a =i Fiiii operation is interrupted, the medium may need to be reinitialized.

Purging Mass Storage Files

Execute the Fiik

Removes ¥
medium.

& from the catalog of the storage

The F'

command doesn’t require a password and ignores the password if supplied.

Important: Ifa - operation is interrupted, the medium may need to be reinitialized.

Packing the Mass Storage Medium (FRCE)

When files are purged from a medium, they leave “gaps” between adjacent files on the medium. When
recording other files on the medium, the HP-75 fills these gaps with files of equal or less length. Eventually,
the medium may not have room for new files, and error 95—
mass storage operation is begun. Use the i+

itim full—will occur when a copy-to-

i. command to make space available for new files.

‘i device code '

The device code specifies the mass storage device that will pack the medium.

Example:

the medium for optimal storage.



138 Section 9: HP-IL Operations

Packing may require anywhere from a few minutes to an hour, depending on the number and lengths of the
files on the medium.

Important: If a FHCE operation is interrupted or fails with error 97—irnwalid pack—the medium
will probably need to be reinitialized. Do not try to ZCOF* or CHTalog the medium. The data on the
medium is invalid and the HP-75 may require a full reset if such data is copied into memory. Be certain
that the loop devices have dependable power sources before executing FACE. Do not press
while a medium is packing.
Note that packing a medium involves a considerable amount of movement of the medium in the mass
storage device. To maximize the lifespan of the storage medium, pack the medium only when necessary.

Advanced User’s Information

Special Characters

Section 2 introduced the complete HP-75 character set, consisting of 256 letters, digits, punctuation marks,
symbols, control characters, and other special characters. The HP-75 character set corresponds to decimal
codes 0 through 255.

Although all HP-IL display and printer devices will display and print characters 32 through 125; most
display and printer devices recognize and respond to characters outside this range. For example, the
HP 82163 Video Interface interprets decimal codes 160 through 254 as inverse video characters (black on
white). [CTL][J], corresponding to decimal code 10, causes both the HP-75 display and the video interface to
perform a line-feed. Refer to the owner’s manual for a device to determine its response to characters whose
decimal codes are 0 through 31 and 127 through 255.

Escape Codes ([CTL][BACK], i "3, [eT)[t], [eT[)

One character—the escape character, ESC, decimal code 27—enables special HP-IL operations. The ESC
character is not displayed on the HP-75 display.

You can specify an ESC by using !
corresponding output device when the statement is executed and allows such a program line to be listed and
viewed normally.

If you generate an ESC by pressing from the keyboard, the display shows  and the cursor turns
off—pressing the next key restores the cursor. But a program line containing an ESC character (entered as
[BACK]) can’t be listed or viewed normally because the ESC and the next one or more characters are
treated as an escape code.

An escape code is a string of characters formed by an initial escape character and one or more following
characters. When an escape code is directed to a {! :

; & 1% device, the device either
ignores all or part of the escape code or interprets it as a display or printer instruction. An escape code may

be incorporated into a larger string expression.

For example, pressing ' [CTL][BACK]E ' [RTN]causes the v1deo 1nterface to clear the TV display and position
the video cursor to the upper-left corner. Typing :: -

Two other keystrokes send escape codes to i}

m II] sends ESC %, causing
7 1% devices to “roll down one hne Nelther mm nor m. affects the HP-75 dlsplay

Refer to your peripheral owner’s manual for more escape code information.
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Display Escape Codes

The HP-75 display responds to 12 escape codes as a i i

" 1% device. The 32 display window positions

are identified as 0 through 31.

Escape code
ESCI
ESC i
ESC

ESC = and ESC H

ESC .land ESC ¥
ESC 1and ESC I
ESC =

ESC >

ESC=er

Display Window Response
Moves the cursor one position to the right.
Moves the cursor one position to the left.
Moves the cursor to column 0 and clears the display.
Moves the cursor to column 0.
Clears the display from the cursor location.

Deletes the character at the current cursor location and left-shifts all trailing
characters.

Turns off the cursor.
Turns on the cursor.

Moves the cursor to the specified column, where ¢ is a character corresponding to
the decimal code of the column and r is ignored by the HP-75.

Eight of these escape codes have a similar effect on the HP 82163 Video Interface (refer to appendix D,

page 294).

Example:

T WMIDTH THF

1t CHRA

Allows an unlimited number of characters to be
placed in one display line.

Positions the cursor to a random column position.

Interface; row parameters have no effect on the
display window.)

Displays a random character. The semicolon
supresses the CR/LF.

Causes the HP-75 to reposition the cursor and
display another character.

When run, the program causes the following display and others like it:

G PEOROPE oy Random characters will appear at random positions

until you press [ATTN].

You can use the keystroke to control the display and cursor directly from the keyboard. For
example, the following sequence of keystrokes will cause the cursor to be moved to column 29 of the display:

The (5] displays the =

' [cTL)(BACK] [SHIFT)(§] [CTL][=] [SPACE] ' : [RTN]
sign, the character code of the [=] keystroke is 29, and the key

inserts a null (otherwise the next character displayed would be interpreted as part of the escape sequence).
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Note that pressing enters the escape characters into the input buffer even though the character
itself is not displayed. Note also that the sequence is enclosed in quotes to form an implicit {1 { #F statement
and that it is terminated by a semicolon to suppress the CR/LF that would otherwise occur after the string
was displayed. (The CR/LF would immediately reposition the cursor to the beginning of the line.) Escape
sequences executed from the keyboard must be entered as [1i &F statements to function properly. Use the
ZHF# function to control the cursor during program execution. The FFH%H T TH program included with your
HP-75 makes effective use of display window escape codes. Refer to appendix F for a listing of the FHHT TH
program.

End-of-Line Sequences (E ML THE)
After executing a FFRIiMT statement (unless it ends with a semicolon), the HP-75 sends two other
characters—a carriage return and a line feed—to Fi= I HTER 13 devices. A CR/LF is also sent at the end of
each line during a IFi.. I =T operation and whenever the number of characters printed in one line exceeds the
number allowed by the current FiJ I[iTH setting.

You can change the normal CR/LF end-of-line sequence by using the E Ml

EHDL ITHE [0-3 character string expression]

You may specify up to three characters in an EMEL. I HE command.

Example:

[t Al A8

Causes double-spacing to occur after each ¥
statement.

Any HP-75 characters may be specifiedin an £
of each print line. Specifying the null string (

HE command; the characters will be pnnted at the end

T or

~ i+7T output will be transmitted as a continuous string (without line breaks)

reinstates the default CR/LF end-of-line sequence.

1.1 HE commands have no effect on §. Fori.l

command is executed. To restore the normal HP-75 end-of-llne sequence, type

i & [RTIN]Jor E by itself.

Programming with HP-IL

All HP-IL commands are programmable. In addition, all HP-IL command parameters (such as device codes)
may be specified using string variables and string expressions.

Programs may assign device codes, declare display and printer devices, direct output to display and printer
devices, copy files to and from mass storage, turn the HP-IL loop off and on, and set end-of-line sequences.
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Introduction

A unique feature of the HP-75 is its redefinable keyboard. You can assign new operations to 194 keys and
keystroke combinations, including:

e 60 unshifted keys (examples: [Q], (<], [APPT)).

e 59 shifted keys (examples: [SHIFT](5], [SHIFT][«], (SHIFT][ATIN]).

e 61 control keys (examples: [CTL)(Z], [CTL](8], [CTL][LOCK]).

® 14 shifted control keys (example: [CTL][TAB)).
You can redefine keystroke combinations that use the key or key as modifiers, although

and may not themselves be redefined. Do not redefine the system reset sequences such as
(refer to appendix C) because they will reset your computer regardless of any attempt to redefine them.

Keys and keystroke combinations can be redefined for two functions:

o Typing aids to speed up entries from the keyboard.
e Immediate-execute keys for any HP-75 operation in any of the three modes, EDIT, TIME or APPT.

A special text file named k =i stores current key redefinitions in memory. The i & file, like other text
files, can be edited, renamed, and copied to and from mass storage or magnetic cards. You can store and
re-use a variety of customized keyboards in memory and on cards.

142
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Typing Aids (! )

A typing aid is a single key or a keystroke combination that displays a string of characters when it’s
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i:H when you press it. Typing aids
may clear the display window, display messages of any length, and position the cursor anywhere on the
display line.

You use the 7 command for every key redefinition.*

HiEF WEY ‘keydisplay character’ . 'keydefinition [ ;]

Each |
may be executed in EDIT mode with either the text or BASIC prompt in the display.

The key display character is the one character that corresponds to the key or keystroke combination being
defined. The number of characters in the key definition is limited only by the line length of the display. Both
parameters are enclosed by single (' ') or double (" ") quotes and separated by a comma. The optional
semicolon ( ;) at the end determines whether the key becomes a typing aid or an immediate-execute key.

The following example shows the simplest typing aid: making one key—unshifted [Q]—display the
character of another key—unshifted [X]. Type the following declaration and press [RTN]:

A comma separates the two parameters. This The[Q]key is redefined.
¥ declaration ends in a semicolon.

Now when you press unshifted [Q], an i is displayed. Note that (Q] still displays i and that [CTL](Q]
7 declaration.

To temporarily restore the original key definition, press (the display character keystroke) before
pressing the key itself.

Example:

1. Holddown while pressing the [I/Rkey.

2. Release [SHIFT]{I/R].
3. Press[Q]: Lowercase 1 is displayed.

Typing aids are quickly created.

Example: Change the key ([SHIFT](5]), so that it displays |.
type:

I'. Press to clear the display and

T i

Because L. I &
displayed as typed.

The redefinition is stored in memory.

* The [ATTN], [EDIT}, and keys and the (display character) keystroke may not be redefined in a [IEF KE" declaration, but
may be redefined indirectly. Refer to Editing the i z File, page 151.
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Pressing [%], or (5], will now display L. 1% 7T instead of *. If you continue to depress the keystroke, a
whole series of i.1% T’s will appear in the display. To display the * symbol instead, press and
then [SHIFT](E).

Display characters with codes greater than 127 (decimal codes 128 through 255) will not appear in the
display when a key to which they have been assigned is pressed unless the key definition contains the

redefinition is:

def kew ‘A, ' [SHE)0/R)SHFT{ZR][SHIFT)[1/R)[CTL)[TIME]® :
Before pressing (RTN], the display will look like
this:
Fobef kew TR, TIHTGE =
After you press [RTN], the definition is stored in
memory.
The ! - File (: 1)

= file is a special text file that stores HP-75 key redefinitions. It’s special because it’s created and
updated by the HP-75 operating system. However, you can examine and edit the ! file in the same ways
as other text files. To view the catalog entry of the i = file, execute the iH7T F command:

date of creation.

The time and date of the i: &= catalog show when you created the i =1 file. In this section, the | =)= file

was created when you pressed to redefine the [Q] key.

Undoing Key Redefinitions ( [SHIFT](I/R], )

After you’ve redefined a key or keystroke combination, there are four ways to restore its original display

ty

function:

e Press before you press the key itself. This is a temporary measure.

e [Execute another i command that declares the original definition.

¢ Renamethe i #i# file, as explained in Multiple Keys Files, page 147.

e Purgethe entire & %, which erases all key redefinitions and removes the

}: == file from the system catalog.
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Example: Usethe [iE 1 E% command to redefine unshifted [Q]to its original display function, which is to
display lowercase ¢’s. The [iEF &Y% declaration must include two <’s, so you must press [SHIFT
twice—once for each time you type 9:

aolet eyttt tat K|

Press before pressing the [Qlkey. Unshifted [Q]key is restored to its original function.

If you specify a null string in the [} FE'Y command—that is, a key definition composed of two quote

marks and nothing else—then you disable the specified key or keystroke.

Example:

sded key A, Pressing causes the [Q}key to do absolutely
nothing afterwards. Remember to redefine the key
to its original function.

Immediate-Execute Keys ('

Typing aids are keys that display a character or characters when they’re pressed. Immediate-execute keys
are keys that display and then execute an expression, statement, or command.

Example:

Redefine the * keystroke so that it displays and then executes the .. i command.

Type the % character by pressing [SHIFT and
then [5]. The semicolon is omitted.

Press to store the new definition in memory. Afterwards, when you press [SHIFT][5], two things will
happen:

1. Thestringi. 157
2.

i command will be executed.

(RTN]. Note the importance of the semicolon: The semicolon
determlnes whether a carriage return/line feed automatically follows the display of the key definition. If a
i EEY command ends with a semicolon, the CR/LF is suppressed and the key definition is only
displayed. If the semicolon is omitted, the string is displayed momentarily before a CR/LF occurs, causing
the key definition to be executed.

The result is the same as typing I. 1

It’s important to have a cleared display line before pressing an immediate-execute key. The HP-75 interprets
the display line as a whole, and extraneous characters in the display may cause syntax errors to occur.

Any command or BASIC statement that can be executed from the keyboard—such as
' {7, and f*lili—may be entered as the key definition, in uppercase or lowercase letters.

Example: Define the (Z] keystroke combination so that it runs the &

. program from section 1.

i

Pressing displays the i; character. Notice The keystroke combination is redefined.
that the filename : must be separately

quoted. The semicolon is omitted.
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Because the semicolon is omitted from the command, pressing causes fLif
displayed, immediately followed by a CR/LF. It’s the same as if you had typed rLir
then pressed [RTN], causing the HP-75 to execute the

4 command.

Fetching Key Definitions (F )

The Fiz TiiH KiY command enables you to recall the definition of a key or keystroke combination. It’s a
shortcut for altering key definitions.

FETOH EEY 'keydisplay character'

Example: Check the current definition of the unshifted [w]key. Press the key and type:

FRETOH kew ‘w'l

Currently, [W]displays the « character. The cursor
is positioned at the first character of the key
definition.

[ZH EEY command to fetch the definitions of any of the 194 redefinable keys and keystroke
combinations. To fetch the current definition of a key or keystroke combination that’s been redefined, use
the keystroke sequence to temporarily restore the original display function of the key while
typing the FETCH FEY command. For example, to fetch the definition of (z], which was redefined

above, press andtype: i & '
Before you press the display will show: After you press [RTN]the display will show:

FREETOH bew TO B

Pressing and then displays the The current definition of [CTL](Z].

LI,

Changing the current key or keystroke definition involves three steps:

1. Press or [SHIFT)[DEL]to erase the definition in the display. (You may want to press as well for
the insert cursor.)

2. Typethenew definition, which may or may not end with a semicolon.

3. Press when done, or press or to cancel the operation.

For example, to redefine to its original function, press key to delete the key definition:

FOEF OKEY 00, 'H deletes from the cursor to the end of the
definition.

Press again before pressing [CTL](Z], and type the rest of the definition:

FOEF EEY "0F, i B Remember the final semicolon.

Pressing restores the original display function of [CTL](Z].

After you've fetched a key definition using the FETiii4 #E"Y command, you may change either of its two
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quotation marks as the outer pair of delimiters. To specify a filename, device code, etc. in the key definition,
use double quotation marks for the inner pair of quotation marks.

TIME and APPT Modes

Youcan usethe K E% command to create typing aids and immediate-execute keys for TIME and APPT
modes as well as for EDIT mode.

Example:
sodef ey Tz i
Defining [Z]to display =+ * and end with a CR/LF Now when [Z]is pressed in TIME mode, the set-time
when pressed. template will appear.
Remember that all [ % commands are entered from EDIT mode.

Multiple Key Operations (i)

You can combine two or more EDIT mode instructions in one [it Y command. The i# concatenator
symbol is used to join BASIC statements and EDIT mode commands.

Example: Redefine the [=] keystroke so that pressing [=] causes the HP-75 to perform four

functions:

" interval of 1 second per line (the i 1 command).

e Set a display width of 32 columns (the i i command).

One

Use [SHIFT](=]to display the | character. Spacing
and case are unimportant in the key definition.

Pressing redefines [SHIFT](=]to execute the four specified commands.

Note that by using compressed spacing, it’s possible to create a key definition that exceeds the HP-75 line
length. When a long key definition is fetched, error 67—1 i s too 1 orng—will occur, and only the first 79
characters of the key definition will be displayed in the [ EE

)

# may exist in memory. However, any number of keys files may reside in memory
simultaneously, as long as they have different filenames from each other. When you are finished using a
i =y file, but want to save it for future use, give it a new name using the 7 £ FHH

Multiple Key Files (i

Only one file named I

Fiflt command:

(il ‘filename’

Note that the name of the active key definition file, I: &1, appears unquoted in all commands.
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After you rename the k &= file, the system catalog will report the file with its new filename, converted to
uppercase. All previously redefined keys will resume their original function. Subsequent key definitions will
be stored in a new k== file created and updated by the HP-75. To reactivate a previous key file, first
Feld i the current k v file and then execute:

‘filename ’

The specified file will become the active i =4z file. In this way, you may switch from one customized

keyboard to another.

: file, like other text files, can be copied to and from a mass storage medium.

Copying Keys Files To and From Mass Storage (i

The i

For example, to copy the | &)z file to magnetic cards:

Foopy kews to carcl

Omit quote marks when specifying the current & &= file.

Similarly, a i: & file can be copied from magnetic cards to memory.

LV Y MO B W I

Because only one file named i ¢ - the
current = file before executing i ii { e Once you’ve finished copying a i &= file to
memory, all declared keys and keystroke comblnatlons immediately assume their new definitions. Refer also

to Copying Files To and From Mass Storage, section 9, page 135.

Advanced User’s Information
A number of refinements give you additional control over the HP-75 keyboard and display:

e In addition to typewriter keys (like [Z]), you may redefine editing keys (like (TAB]) and system keys (like
).

¢ You may use key redefinitions to control the cursor’s behavior.

file directly.

¢ Youmay editthe

¢ You may use string expressions to specify key display characters and key definitions.

Redefining Editing and System Keys ( [SHIFT](I/R])

Each unshifted, shifted, and control typewriter key is associated with a unique display character. For
example, unshifted [A] is associated with z; [A], with F; and [A], with *. Similarly, the editing
and system keys have corresponding unshifted, shifted, and control display characters. To cause an editing
or system key to display its associated character rather than to perform its keyboard function, press
before pressing the key itself. For example, to display the character associated with the key, press

and then (TAB]:

sl The key, when following displays
an underlined tau symbol.
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Example: Change the key so that it displays three blanks.

roded dew ol CiH As above, press [SHIFT][I/R] first to display the
character. Then use three spaces for the key
definition.

Press [RTN]to store this redefinition. Now when you press [TAB], three blanks are displayed.

Once you redefine an editing or system key, its original function is gone. For example the [TAB]key no longer
tabs in TIME and APPT modes, even when it follows [SHIFT][I/R]. Another [iEF command must be
used to restore the key’s original function. For [TAB], type:

seled key Tt il SHIFT][1I/R] must be pressed twice for the
redefinition.

When you press [RTN], the key is restored to its original function. Refer to Character Set, appendix D,
for a list of the display characters associated with the editing and system keys.

Redefining

Normally, pressing causes the HP-75 to turn off. By redefining the keystroke, you
cause the HP-75 to display or execute the keystroke definition whenever [SHIFT|[ATTN]is pressed or whenever
the machine attempts to turn itself off after its 5-minute timeout period.

Example:
seef kew ' 2N Press [SHIFT][I/R] and then [SHIFT|[ATTN]to display
the underscore character.
Pressing (RTN]

redeflnes [(SHIFT][ATTN]to display the time and date. The only way to turn the HP-75 off now is
to execute the :

Gl B

Turns the HP-75 off.

Press to turn the HP-75 back on. Until is redefined to its original function with another
I declaration, the keystroke definition will be displayed and executed at the end of each timeout
interval and the HP-75 will not be allowed to turn off. By including the #iiti command in a
definition, you can cause the HP-75 to run a program when formerly it would have turned off.

Controlling the Cursor

Using the KE'Y command, [I/R], and the editing keys, you can manipulate both the replace
cursor (fil) and the insert cursor (#) in a variety of ways. Simply specify the editing operations you wish to
occur as part of the key definition.

Example: Define the [CTL] (1] keystroke so that 1t ﬁnds the cosine of any number in the display.
Trigonometric mode is assumed to be Lo AMGLE 5
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First, define the keystroke sequence you would use to find the cosine of the following number in the display:

The sequence would be:

1. Typetheright parenthesis ().

2. Shift the cursor to the left edge of the display ([SHIFT](<)).
3. Turn on the insert cursor ([I/R]).

4. Type: .

5

Press [RTN].

To translate the above sequence into a [if:
the keystrokes in the above procedure: E \I] [SHIFT] [+], and [i/R]. Translated into a i
declaration, the procedure becomes:

oef kew ' [SHFT)IZRICTLI] " . ' * [SHIFT](I/R](SHIFT](~](SHIFT](I/R][I/R] :

Before you press return the display will look like
this:

efed kaw 1Y,

Semicolon is omitted for immediate execution.

display character.

SHIFT|[«]display character.

display character.

Press when done. Computing the cosine of an argument in the display is possible with a single

keystroke:
458 ) - oz
What'’s the cosine of 4.5 radians? Pressing (1]returns the answer.

Virtually all cursor positioning and line editing operations (such as clearing the display with [CLR], locking
the keyboard in uppercase with [SHIFT] [LOCK], and recalling the display buffer with [FET]) can be
specified in key redefinitions for single keystroke execution.

MO EEY YY) turns on the insert
cursor, left-shlfts the cursor, and prepares to display the character of the next key you press.

| Press [RTN]when done.

VR /‘ f ‘\L_ Semicolon

(cT)[o] (R]  [SHIFT|(i7R]

sedef kew (8T, TRFETOH EEYM
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Try fetching the definition of any key, say [LOCK]. First press [CTL][0]:

SFETOH EEY "4 Now press [LOCK]. Pressing [SHIFT](i/R] first is

unnecessary.

This is the current definition of [CTL][0].

BT
(=8

The character is displayed. Pressing fetches the current definition of
(Lock].

Note: If specified in a key definition and not preceded by [SHIFT] [I/R], the following keys will perform

their normal functions and then terminate the execution of the definition: [TIME], [EDIT], [APPT], [FET], [1],
(4). (RUN]. [SHIFT](ATTN].

Editing the i:=.i= File (ELIT K

%)

A direct way to modify, add, or delete key assignments is to edit the i
the iz =iz file. Use the O  command.

= file. First, move the file pointer to

el keyszl [

Specifies the i: = file. The filename is not quoted. The catalog of the &

# file appears.

Now you can edit your key assignments directly. Press [t]to display the first line of the file:

The current definition of [SHIFT](5] —listing the
current file.

A space between the line number and the key
definition indicates that this is an immediate-
execute key.

The line number is the decimal code of the display
character associated with the [SHIFT](5] (the %
character).

If a semicolon (:) appears between the line number and the key definition, then the corresponding key or
keystroke combination is a typing aid. Otherwise, a space specifies an immediate-execute key.

You may delete key redefinitions, edit key definitions, and add new key definitions by deleting, modifying,
and adding lines to the k &= file. The character set table in appendix D lists HP-75 decimal codes, display
characters, and keystrokes. Note that key definitions don’t appear in the key file unless the key definitions
have been changed from the original.

Be careful when editing the i = file. Make sure your line numbers correspond to the decimal codes of the
desired keystrokes. Making a mistake (such as executing a FEHLUIMEER command) may cause unwanted
redefinitions. Although it’s possible to redefine the [EDIT], [ATTN], and [RTN] keys while editing the i: &+ file,
doing sois not recommended. For example, if you redefine the key and then press [APPT], the only way
to return to EDIT mode is to schedule a command appointment that has *ELIT BA% 1 in the command
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field. Furthermore, only the key can perform certain system functions, such as interrupting program
execution and turning on the HP-75. Be careful also when listing or print-listing a keys file on an external
device—the peripheral may respond unexpectedly to the nonstandard display characters in the file.

Toleavethe k¢ [ command.

file, execute another &

String Expressions in ¥ Commands.

You can use a string expression as a parameter in a declaration. The most general form of the

" one character string expression , string expression [:]

A string expression may be a quoted string (as all examples have been), a string variable, or any
combination of strings. Note that only one character may be specified as the first parameter.

Example:

et kew chrd fprdrt M Pressing (RTN] defines [CTL][Z] (specified by
7)to serve as a paper-advance key for

1% devices.

Similarly, the definition of a key may be fetched by specifying the decimal code of the key in the

Example:

FRFETOH kew ohrEd

KEY 'O, print

The definition of [CTL](Z].

When the key definition is fetched with F A
This means that UHFE# above is converted to the quoted string . Using the F e
command for special keys such as (backspace) and [CTL](J] (line feed) may result in unusual d1sp1ays
because the backspace and line feed characters are displayed differently from other symbols The
recommended practice is to use the k¥ function and decimal codes to specify special keys in i f
declarations,

Escape Code Key Definitions ({:HF# ¢

Escape codes can be specified as key definitions. Recall that escape codes are character strings beginning
with the ESC character (decimal code 27) that may be interpreted by the display window and HP-IL devices
as control information rather than as data.

Example:

Bk Redeﬁnes SHIFT - [W]to send an escape code to
SacE
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If the HP 82162A Thermal Printer has been declared a F' 1 HTEF 1% device, then pressing will

switch the printer to a double wide mode.

If the escape code in a key definition is one that the HP-75 display recognizes as an instruction, then the
keystroke will cause the display to respond immediately to the instruction.

Example: Redefine the key to move the cursor one position to the right. The escape code that
performs this cursor movement is ESC [, so the keystroke must display two characters, [+ ¥ v and 1.

The display will interpret the key definition as a
control instruction.

Afterwards, will cause the HP-75 to right-shift the cursor rather than display a typing aid. Refer to
Display Escape Codes, appendix D, for a list of escape codes that may be used to control the HP-75 display
and other HP-IL display devices.

Key Definitions That Accept Input ( IHFLIT)

It’s possible for key definitions, while executing, to accept responses from the user by means of the I HF1LIT
statement.

Example:

f. 1.

After the DEF KE' declaration, the [CTL](4] keystroke causes the HP-75 to:

e  Accept userinput for a filename, stored in calculator variable Fi#.
e Begin a card reader operation that copies a card file to the specified file in memory.

e Move the file pointer to the beginning of the specified file.

When pressed, [CTL](4]displays the key definition, followed by a carriage-return:

“Hl Type ' t&=t ' [RTN]for the filename

Copw from carcd: Fligr & [RTHI Ready to copy acard fileto TEST .

Assuming a card file is actually read, the last operation caused by is moving the file pointer to the
beginning of the file:

TEST

The catalog entry of the file in memory.

Refer also to Assigning Values from the Keyboard, section 11, page 168.
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Introduction

Part III of this manual has been written with the assumption that you’ve had some programming
experience. The following sections show you how to use HP-75 BASIC statements and commands to write
syntactically correct code. If you are a complete beginner at programming, you may wish to study a book on
beginning BASIC programming before continuing with this manual. On the other hand, you may have had
extensive experience with programming and the BASIC language, in which case appendix H, Syntax
Summary, and the HP-75 Reference Manual may be all you need to get started.

This section covers writing and editing programs, controlling program execution, using program variables
and fundamental BASIC statements, and manipulating files during program execution.

Writing and Editing Programs

You use the following steps when writing BASIC programs:

1. Ifthe current EDIT fileis a nonempty o i i 1, either i, orf

2. Executean FI11 T command to create a new BASIC file. The following pages employ a program named

156



ZH

ok ok !
be displayed, showing a file length of 0 bytes.
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i [RTN]. The catalog of the new file CHECE will

3. Execute an Fil! Tl command to begin line numbering.

4. Typethe program statements one by one using the typewriter and editing keys, and press to enter

completed lines in the file.

5. Press[ATIN]to stop the line numbering.

The

- Program

The ©:HE Il program returns the balance of a checking account after each check or deposit is entered. The

listing below shows the i~ H

"} program as you enter it from the keyboard. You may choose to press

now if you prefer entering programs in uppercase letters.

HE=HmouUnt of 1

E FhImd
1r|ru‘r PIedt
input ek o

b VP ddat e
dizp 'Mew balsa

then S0

Note that the program has no F M statement. Each BASIC file is created with an invisible end-of-file

marker as the last line of the file, so including

usually omit Ei+[! statements.
Torun [“HE L}, press [RUN]:

Imitial balamce: F#
PRGM
Chosok O oo [_||'§;i11|.| t B8
PRGM

Fa balamos
Check (e or depositisd: =14
PRGM
Hew balances= F1185, 72
PRGM
Chgok C-0 or aeposit e

PRGM

| statements is optional. The examples of this manual

The program prompts for the initial amount. Type

iEEE

The program prompts for a check or deposit amount.
Enter a check amount of $14.53. Type i . 573
RTN|.

The new balance is displayed for 2 seconds (the
i " plus the i T interval).

Then the previous amount is d1splayed This time,
enter a deposit of $120.25. Type i & i
displayed amount and press [RTN].

Press [RTNJhere to add another $120.25 to the
balance.
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When done with the program, enter & for the check/deposit amount—you can press first to clear the
displayed amount. When you type & [RTN], the program stops, the PRGM annunciator turns off, and your
final balance is left in the display.

Program Explanation. The HP-75 begins executing instructions by line number, starting at line 10. The
first i+ilT statement (line 40) sets the initial balance. The second I i

current value of the transaction amount and accepts a new value for that amount. The * function (line 60)
converts the input to a numeric value. Finally the ! statement (line 100) tests for an input of i and
determines whether the program will continue at line 50 or “drop” to the end of the file.

Running Programs ([RUN], #iit)

Programs can be run in EDIT mode. Press to run the current BASIC file, or execute a form of the F 1ii4
command to execute any program in memory.

{ [line number]
‘filename® [.line number]

Examples:

By Begins execution of the current program at the
lowest-numbered line, the same as pressing [RUN].

Frue ZEH Begins execution of the current program at line 30.

“ Begins execution of the specific file,
lowest-numbered line.

L Begins execution of the specified file, i
line 300.

Frdn CREabbitd,

Ifthe specified line doesn’t exist, execution begins at the next higher-numbered line.

You may also run programs while editing text files; simply specify the BASIC filename in a ¢
However, if you try to run a text file, error 65—
CEN R or BUM AFFT, error 84—e it ra o

i command.
—will oceur. If you try to execute

=-—will occur.

If an appointment comes due while the HP-75 is turned off, the computer will turn on in EDIT mode. If the
appointment includes a i/l command, then the specified program will begin execution. When execution
stops, the HP-75 will turn off again.

Initializing Programs

The HP-75 initializes programs before actually running them—that is, it allocates memory for program
variables, sets (initializes) the variables to undefined values, checks for certain errors (page 174), sets up
other run-time conditions, and then begins execution. You may notice a slight delay while long programs
initialize.

Initializing occurs at three times only—when you press [RUN], execute a iiiii command, or execute a i}
statement (page 230). After program initialization, the catalog entry for the program will show an increase
in file size, and the |

to appendix D for program memory requirements.

1 function will show a corresponding but larger decrease in available memory. Refer
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Interrupting Programs ([ATIN],

To interrupt a program, press the key. For example, press [RUN]to begin the :HE ¥ program:

FH Now press to stop execution.
PRGM

imitial b

i Although interrupted, the program remains
initialized.

At this point, you can perform most keyboard operations—such as checking the time, evaluating a numeric
expression, examining a file, or copying a file—without deallocating the program (the opposite of
initializing). (However, certain commands deallocate all interrupted programs if any of these programs are
affected by the command: CiFY, [ E, 2| , FEMAME, BN, and TRAMNSFORM)
After an interruption, if the program hasn’t been deallocated, the Z{IMH T (contmue) command causes
execution to resume from where it left off. (If a program is interrupted while awaiting input, it continues at

the beginning of the I i} 7T statement.)

[line number]

Example:
EhNITRA | ITrvitial balance: FH
PRGM
Execution is continued.
You can continue execution at any line of the program by specifying the line number in the >{ili T command.

Execution will begin at that line or the next higher-numbered line. Note, however, an error may result if you
bypass necessary program lines or if the program has been deallocated.

programs, destroying former varlable values and program condltlons, T keeps things as they were.

If you edit—add, change, or delete—any of the lines of a program, you deallocate that program. Executing a
:00M7T command before initializing a program or after deallocating a program causes error 31—
COMT betfore RiH-—to oceur.

Note that a program will stay initialized even when you edit another program or after the HP-75 has been
turned off and turned back on. A quick way to deallocate an initialized program is to delete a nonexisting
line from the program file or to run another program.

The preceding discussion applies also to programs that are interrupted by the =7 statement (page 165)
and by error conditions (refer to section 17).

Examining Programs

Listing Lines (1. 15T, FLIZT)

=T command causes an entire file or selected lines of a file to be listed on the HP-75 display and other

1" 1% devices (page 128). The Fi. 1 %7 command causes a listing to occur on current 1 I HTER
deVlCeS (this means the HP-75 display if you aren’t using an HP-IL printer).

The L 15T
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Example:

lizth Lists the entire file. Press to interrupt the
listing.

Print-lists line 50.

The 7 command controls the rate at which a listing occurs on the dlsplay If you press any key besides
[ATIN] during a listing, the F'Y will be overridden. The i I {1 TH H commands determine the
maximum number of characters that will appear in each listed line. A i I i TH setting greater than 32 causes
longer lines to scroll across the display (page 40). The remaining samples of this manual show all program
listings with a I i setting of 32. Here’s a listing of the iZHiz Ok

Notice several things about the listing:

e The spacing has been adjusted for readability.

¢ The keywords and variable names have been converted to uppercase; only program remarks and
characters between quotes have their case and spacing preserved.

e Theprompt and cursor don’t appear. Listed lines are available for viewing but not for editing. The next
key you press after a listing causes the prompt and cursor to reappear.

The File Pointer and Program Pointer ([FET], [1], [}))

Recall from section 3 that the HP-75 uses the file pointer to set the pending line—that is, the line directly
accessible for editing. To fetch, or display, the pending line, press and then [RTN]:

The file pointer is set to the line at which the
program was last interrupted by [ATTN].

Fiviitial bals

The prompt and cursor indicate that the line is ready to be edited. To clear the line from the display, press
CLR], [ATTN], or [EDIT]. However, the pending line stays fixed until one of the following occurs:

®  While the same program f11e is runnlng, execution is stopped at a different line of the file by the [A
key, by an error, or by a ! I or £l statement (page 165). For example, after an error has stopped
execution, pressing m and then recalls the troublesome line to the display for editing.

o [t], (4], [SHIFT][%], or [SHIFT][#]is pressed to move the file pointer.

[T or Hi

e Another fileis edited (

o The current fileis purged (F LiF
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Programming the HP-75 file editing commands is discussed later in this section.

The program pointer is the mechanism the HP-75 uses to keep track of the next statement to execute. The
program pointer is set independently of the file pointer. Changing the position of the file pointer doesn’t
change the position of the program pointer; in other words, the file pointer has no effect on the order of
program execution.

Example:

1. Press to run the current program.

2. Press to interrupt the program.

3. Press and to show the location of the file pointer.

4. Press to move the file pointer to the last line of the file.

5. Type wor it [RTN]. The program resumes execution from where it was interrupted, not from the
last line of the file.

i statement or by reaching the end-of-file

marker—won’t affect the location of the file pointer.

Example:

Press to interrupt the program.

Press to move the file pointer to the first line of the program.
Press [RUN]to restart the program.

Enter a & for the deposit amount to end the program.

Press and then to display the pending line—it’s still the first line of the file.

AR R R S

To summarize, when a program is interrupted, the file pointer is set to the location of the program pointer.
When a program ends normally, the location of the file pointer is not changed.

Fetching Lines (

Examples:
R oG BDELAY L @ WIDTH 32
Specifying a line number. Fetches line 20.
TOH R W FPE B=E+R D Update balance,
Specifying a search string. Fetches the next line after the pending line that
contains the search string.
FEETOCH TR, BH Plg b CHECE progran, BeBalance R
Specifying a search string and line number. Fetches the next line (beginning from the specified

line) that contains the search string.

The search string must be entered exactly as it appears in the program—usually in uppercase letters—or else
no match will be found.
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Definitions
Each line of a BASIC program consists of the following:

e A line number, or unsigned integer, from 0 through 9999 that determines the order of program
execution.

o A keyword—like I HMHFLIT—that’s the core instruction of the line. Keywords are the vocabulary that the
HP-75 recognizes and translates into internal machine code.

e Zero or more parameters that supply information for keyword instructions.

Example:

1aa BEEF 448, .5 A program line with line number, keyword and
parameters.

A keyword with parameters is either a BASIC statement or system command. As commonly defined,
statement generally refers to instructions which direct program flow from within a program and command
refers to instructions that operate on programs or the machine directly. Statements are usually thought of as
lines entered into a program and commands as entered directly from the keyboard. In the HP-75 the
difference between statements and commands is, to some degree, arbitrary since most statements can be
entered from the keyboard and most commands can be used in programs. Nevertheless, it is useful in some
instances, to make the distinction and we will do so where appropriate.

The following BASIC statements are not executable from the keyboard:

} Discussed in this section.

Discussed in section 12.

[ Discussed in section 13.

Discussed in section 14.

TR Discussed in section 16.

} Discussed in section 17.

* You can execute a I [i=-HE T loop from the keyboard if the entire loop is concatenated with (# symbols.
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The following system commands are not programmable:

Discussed in section 6.

After a machine condition is set, either from the keyboard or from a running program, it remains in effect
until another command changes it. Refer to appendix D for a list of how machine conditions are set when a
system reset occurs.

Multistatement Lines

Multistatement lines are program lines that contain two or more statements or commands. The HP-75
recognizes the @ symbol as a concatenator.

Example:

B ORETLREH Joining three program statements by means of the
{# symbol.

Multistatement lines offer two advantages:

e They conserve memory. Refer to System Memory Requirements in appendix D.

e They result in a slight increase in execution speed.
There are several things you must be careful about when you type multistatement lines:

e It’s possible to enter lines longer than 96 characters if you use condensed spacing and abbreviated
keywords. When listed or fetched, long lines cause warning 67—1 i oo Lorig—to occur and the
first 94 characters of the line to be displayed. The rest of the line will be maintained in the file, but you
must shorten the line in order to edit it. If you press with a long linein the display, the HP-75 will
try to interpret just the first 94 characters of that line as the complete program line.
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o The statements [ifi TF, DEF FH,and 1H

, BERL,

o Other statements should always appear as the last statement of the line: ©11§1, T
ST L, j

<14, and £}

[iF i i . For example, if there is a i statement
in a multistatement 11ne branchmg will occur before the next statement in the line can be executed.

S
iy T

e If you concatenate conditional statements (I F... THEM...EL %E), you should be aware of what happens
as a result of the Boolean test. If the condition is true, all instructions concatenated after THE M will be
""" .- will be executed.

Program Variables
Three types of program variables are available to you:

e Simple numeric variables represent single numeric values. Simple numeric variables are discussed in
section 5.

o Numeric array variables store multiple numeric values. Array variables are discussed in section 13.

e String variables store character information. String variables are discussed next.

, and FEFMD #; program variables are

1 # statements and as parameters in a

- i statement.

String Variables

String variable names may consist of any letter or letter-digit combination followed by a dollar sign (¥). For
example, acceptable string variable names are : ¥ ,and ¥,

The HP-75 assumes that a string variable stores 32 or fewer characters unless you use a ii I /1 statement to
change the length limit (page 194). To assign characters to a string variable from the keyboard, use the
variable name and an equals sign.

Example:

f= el 1ol Pressing assigns to ¥ the five characters
between quotes.

A string variable may be assigned any combination of characters, including commas, blanks, and control
characters, but excluding the quotation marks that you’re using to delimit the string.

Calculator string variables retain their values until you reassign their values or until you execute a
‘ : command (page 81).

Concatenating Strings ()

String concatenation causes one string to be appended to the end of another. To join two strings, use the
string concatenator—i:—the ampersand.

Examples:

lhppmt PE Wtk L Pt T eE T a

Using # to concatenate three quoted strings. The result. Note that the strings are displayed with
no leading or trailing blanks.
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A L s T E O

To display the value of ¥, The concatenation of two strings.

HP-75 string functions are discussed in section 13.

Assigning Program Variable Values (..

The equals sign and [.E T statement are frequently used to assign values to program variables, although
typing i.E T is optional.

= numeric expression
str/ng expression

If a numeric variable is used in a computation but hasn’t been assigned a value, warning 7—ri w &
will occur, 0 will be used as its default value, and execution will continue. Likewise, if a string vanable is
used before being assigned a value, o @ Ll will be reported, and the null string will be taken as its
default value. This warning condition can be changed to an error condition (no default values and execution
stops) if you disable the HP-75 error default routines (by typing wis f sl t o f ¢ [RTN]).

In a string assignment, the string must contain no more characters than the size of the string variable;
otherwise, error 42— =1 rimg too Iorng—will occur.

In general, it’s good programming practice to initialize variables—that is, assign them their initial values—
at the outset of programs and subroutines.

Fundamental Statements

Halting Execution (£

Two statements halt program execution:

[ Il

- allows you to check and change variable values, perform most other keyboard operations, and

7T command. An
program deallocates program variables, causing their values to be lost.

afterward continue program execution with a statement executed in a running
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Pressing [ATTN] from the keyboard has the same effect as a & T{!IF statement in a program. Also, the end ofa
BASIC file has the same effect as an EHLi statement in a program.

Suspending Execution (ki1 7)
A WFIT statement specifies the number of seconds the HP-75 will wait before execting the next program
statement.

WiiIT number of seconds

The number of seconds may be specified by any numeric expression. The HP-75 limits the value to 0 to 226
seconds (about two years), with a resolution of 0.1 seconds. Negative parameters cause a wait of 0 seconds.

If aldFi I T statement follows a F statement, then the total time the line will appear in the HP-75 display
will be the sum of HiH1 7T and Fiy' parameters. Execution of the next statement will be delayed for the

entire interval.

To cancel a l4Fi I T statement and halt the program, press [ATTN].

Occasionally, you may want to insert remarks in order to document your programs internally. Program
remarks may be added by means of the

' (remark) statement and !, the comment indicator.

Rt [any combination of characters)
[any combination of characters]

The keyword F E 11 must be used only as the first word in a program line; the comment indicator, }, can be
anywhere in a program statement after the line number. The { should not be used as a comment indicator in
IMAGE or [FATF statements. Note that all characters following a ! or ‘i keyword are considered part of a
comment so that comments should always appear last in a line.

Displaying and Printing Information ([

“ (display) statement allows numeric and string information to be output
H% 1% devices, regulated by [ Y and Wi - settings.

The display list can contain quoted characters, variable names, other numeric and string expressions, and
the 1THE function (page 167), separated (and possibly terminated) by semicolons or commas.

With no parameters specified, the [ I Zii* statement displays a blank line.

Numbers are displayed with a leading blank or a minus sign and with a trailing blank. Character strings
are displayed with no leading or trailing blanks.

Semicolons and commas suppress carriage return/line feeds after display items. A semicolon causes the
next item to be appended to the preceding item; a comma causes the display item before it to be output
left-justified in a 21-character display “zone.” That is, the next item will be displayed starting 21 column
positions to the right of the beginning of the preceding item (or at the beginning of the next line if the line
width isn’t sufficient).
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Example: The following short program displays 13 characters on the same line, although it executes the
0T ZF statement 13 times.

Displays the characters whose decimal codes are 14
through 26.

When the carriage return/line feed is suppressed at the end of program execution, the prompt and cursor will

example, 45 i1 %F)to complete the output operation, allowing the prompt to reappear left-justified.

To save typing, it’s usually unnecessary to type the i1 5F keyword itself. Just type the display items and
F statement with parameters will be entered in the BASIC file.

press [RTN]. The i3] &F

Example:
Lines entered as... ...are listed as...
18 "Time's up!" 1@ OISP "Time's wupl®

S omrb B

JE oohrEol g

This implied ' I %F statement must be the first statement in the line.

The FEIMT Statement. The FiRIMT statement causes information to be printed on FRIHTER I
devices.

FRINT (print list]

Like the display list, the print list can contain quoted characters, variable names, numeric and string
expressions, and the Tk function, separated (and possibly terminated) by commas or semicolons.

When no parameters follow the keyword ¥ I 14T, the printer devices advance one line (that is, a blank line is
output to them). If a F= I M7 statement ends in a semicolon, then the carriage return/line feed is suppressed.

information at specified column positions. TFil: skips to the specified column before the next parameter is
displayed or printed.

i A Ccolumn position

You may use any numeric expression to specify a positive value for the column position. Noninteger
arguments are rounded to integer values. If the column position would cause the cursor to advance forward
until the position falls within the proper range. A nonpositive argument causes warning 54—
irrealid THE—to occur and the THE function to default to 1.
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' is the line limitation of the current WIDTH or FHMITTH setting. The
following examples assume a 4 1[I TH setting 32 or greater:

sprint CHere ' ptalbCLE D How B Here i

To position the second character string (I ). The first character of Hixi is printed in column 18,

The minus sign of the number is displayed in
column 30.

be displayed or printed beginning at the specified column.

Note that TilZ can’t cause the cursor to backspace. A parameter less than the current column location of the
cursor causes the next display item to appear at the specified column on the next line.

For more information about displaying and printing information, refer to section 16, Display and Printer
Formatting.

Assigning Values From the Keyboard (i FLIT)

The I HFLIT statement enables numbers and characters to be assigned to variables from the keyboard at the
request of a program. That is, the IHFiiT statement allows you to have keyboard interactions with
executing programs. The I HFiIT statement may take three forms:

IHFLUT variable [.variable..)]
IMFUT ‘prompt’ : variable [. variable...]
IHFLUT  'prompt' . prompt string expression ! variable |[.variable...]

If the [ LiT statement consists of a variable list only, then when the statement is executed, a question
mark () appears at the cursor’s current location in the display as a prompt for user response:

Example:

1EE THFUT ME No prompt is specified in the statement.

Executed as:

| Prompts with a question mark. You can respond
PRGM with a quoted or unquoted string for a string input.
Any combination of numeric variables and string variables may be specified in an I H#LiT list.
Example:

YL E Specifies three simple numeric variables.
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When an [HFIT statement calls for more than one variable, type in the variables on the same line,
separated by commas, like this:

SELOELIAL LR TH Press when done.
PRGM
IHFLUT variables are filled with keyboard values from left to right. Inputs for numeric variables must be
numbers; numeric expressions (e.g., & I Ht % 3) are not allowed. Inputs for string variables are interpreted as

straight text—that is, as characters only. The inputs for string variables can be quoted or unquoted
characters, but an unquoted item shouldn’t contain a comma (since commas delimit input items). Also,
leading and trailing blanks, unless part of a quoted string, aren’t entered in string variables. An error in

response to an I iilT statement causes the HP-75 to display an error message and prompt again for input.
When you include a quoted prompt in the I HFLiT statement, that string appears in place of the question
mark.
Example:

TAE THFUT ‘Hames=' | HE Specifies the prompt.

Executed as:

Hame=H The characters in the quoted prompt are protected,;
PRGM that is, you may not type over them.

You may include a [I I &F statement before the I FiiT statement to achieve a similar effect.
Example:
THE OISE ‘Hame=' The [ I = statement ends with a semicolon to
suppress the CR/LF.

118 ITHRPUT HEF

Executed as:

Hame=78 The default # prompt appears on the same line as
PRGM the displayed string.

If you include a prompt string expression in addition to a quoted prompt in an [ FHF1iT statement, then the
current value of the string expression will be displayed, when the ItiFiiT statement is executed, with the
cursor positioned at the first character.

Example:
THE IMPUT 'Hame=', Hi:ME The first prompt must be a quoted string; the second
prompt may be any string expression.
Assuming that the current value of I1# is [ 11, then the statement is executed as:
Hame =B - The second prompt is available for editing.
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Pressing will clear from the cursor position to the end-of-line but will not clear the protected characters
of the quoted prompt. You may type over the prompt string expression or reenter the value of the expression.
Pressing stores the input in variable H¥, the first—and in this example, the only—variable in the

convenient way to recall and update variable values.

You can display the prompt string expression without displaying any characters from the quoted prompt;
use the null string (' ' or " ") as the quoted prompt.

Example:

TAG THFUT 0, M HE No characters will be displayed before the value of
i1# is displayed.

You can also specify a different variable as input variable than as prompt variable:

Example:

TEA THFUT 'Hames=', HEPE The current value of M# will be displayed, but F #
will inherit the input value.

The total number of characters you may type in responseto an [ MF1LIT statement is 95, minus the number of
displayed characters of the quoted prompt. If the length of the displayed line exceeds 32 characters, then the
characters will scroll to the left as they are output. Afterwards, you can use [+] and [=] to move the cursor
through all but the quoted prompt characters. You may press [SHIFT)[+]and hold the [~)key down to view the
first 32 characters; as soon as the [+~] key is released, the cursor appears at the end of the quoted prompt,
ready for input. (If the number of quoted prompt characters is greater than 64, then the middle characters
can’t be viewed after they have scrolled across the display.)

The MARG 1 command (page 40) sets the number of characters that may be typed in response to an I HFUT
statement before the beeper sounds.

Note that [RTN], 1,1, or will all terminate an I 1iFLi7 response. For example, during the HE UH
program, you may use the []key instead of the key to enter a check or deposit amount.

The !

T+ Program

The FA¥HT TH program is prerecorded on four magnetic cards supplied with the HP-75. After you’ve played
the game, you’ll use the =1 T Tii file as the target of a number of file manipulations.

The magnetic cards have recorded on them the size of the FH"H T TH file—approximately 4700 bytes in its
deallocated form.* When initialized, the program requires about 1100 bytes more. Check to see if you have
the necessary space in memory by typing ris i [RTN].

e If5800 or a higher number is displayed, there’s enough room in memory to copy and run the program.

® If a number smaller than 5800 is displayed, you may need to create additional space for the program.
Purge one or more files from memory.

Next, execute a i command:

* The size of the FA'' T TH program may vary, depending on which version of the program you’re using.
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s e to ! 7l Copw From o@ed: Flian & [RTH]
The 1 command specifies the filename you The response indicates the HP-75 is ready for a card
want for the program. reader operation.

The HP-75 guides you through this copy operation as through all card reader operations, displaying
1'% rate.

messages at the current i

Type =it 'pauattr’ tomove the file pointer to the FHY R T TH file, FHWHT TH challenges your ability
to remember and match six pairs of hidden characters, two at a time, in a field of 12 positions. You begin
each round of the game with 100 points. After the HP-75 gives you a glimpse of one character at a time, you
attempt to match the character pairs with as few errors as possible. Each correct match gives you 20 points.
Each mismatch costs you 25 points. If your scores drops to 0, the round is ended.

Press to start; there will be a slight delay while the program is initialized.

Faw  FT i@t iorn The program greeting
PRGM
Flaw - I person or 2 people: W Typea i to specify single competition.
PRGM

i Select the level of difficulty. Try easy for starters.
Type = [RTN].
What are wour two initials? B Type in your two initials, in uppercase or lowercase
PRGM letters (this example uses Fi}%). The next will

start the game. However, read the next few
sentences before pressing [RTN].

Here we ao, AR Paws attenticon! After you press [RTN], this message is displayed
PRGM momentarily. The HP-75 is about to let you glimpse

the characters you’ll match up during the game.

# 0¥ # F HE B OB OH KM KB D Srart The characters are “flipped” one by one.
PRGM

After you’'ve seen the characters, the HP-75 displays the two brackets (I 1) you’ll use to select characters,
your initials, and the beginning point total:

CHIH # # # # & # # # # # pRpioa Each # hides a character.
PRGM

Use the [=]and [~)keys to select a character position. Then press the space bar to reveal the character hidden
at that position.

Example:
HORIE # # # # # % # # # AR 106 HBLATH # 8 # # # # # # 4 AR 16GE
PRGM PRGM
The display as you move to the second character. Press the space bar to play your choice.

Now you have to find the match for this character. Move to where you think it might be and press the space
bar.
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Example:
FlA8 # # # HLHIH 4 # # AR 18| $UHTH # 8 % HIHIR % # # BB 1Ead
PRGM PRGM
Let’s try here. Success! The score is increased.

After a match, the characters remain displayed, your score is increased, and you create a bonus situation (as
indicated by the asterisk). A bonus means that now you’re playing for double the score, 40 points instead of
20. When you miss a pair, the characters are again hidden, your score is decremented by 25, and you lose the
bonus play. Three hundred points are possible.

Play a round or two to get the feel of the game. The difference between an “easy” and “hard” round is that
the hard round uses punctuation marks instead of letters and displays the characters for a shorter period of
time. The FHY AT T program is listed in appendix F; lines 1080 and 1090 may be changed to vary the way

The FHYFTTH file will be significantly altered during the file manipulations that follow.

Using File Commands With Allocated Programs

BASIC and text files in memory may be manipulated by a variety of system commands. One or more files
may be program files that are initialized, or allocated—that is, a program that is running or waiting to
continue running. Any of the file commands may be executed by a running program, or a command may be
executed from the keyboard during an interrupt condition. The list that follows describes responses for such
situations. You should note that a multistatement instruction executed from the keyboard responds much as
a program does—that is, its execution halts before completion if one of its commands would cause a program
halt, as described below.

Command Comments

CHT The specified catalog entry is displayed. Aftera AT i.l. command, execution of a
running program resumes when you press another key besides an arrow key.

The catalog entry of the card file will be displayed. In a running program, when a key is
pressed, execution will continue at the following program statement—other card reader
commands cause execution to continue as soon as the card reader operation is completed.

The current program continues execution at the specified line or where the program
halted if no line number is specified.

Copying an allocated program deallocates that program.

Deleting a line from an allocated program deallocates that program.

The catalog entry for the EDIT file will be displayed for the current [
specified file will be made available for editing.

“'{ rate, and the

The specified line will be fetched to the display buffer. The line will be displayed when
keyboard input is next expected.

Merging an allocated program in any way deallocates that program.

Naming an allocated program deallocates that program.

Purging an allocated program releases all the memory that it used.
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Comments

Renaming an allocated program deallocates the program, and renaming a running
program halts it.

Does not deallocate or halt arunning program Line numbers speCIﬁed after it

i statements aren’t changed

Running any program first deallocates all allocated programs.

Transforming an allocated program deallocates that program.

The flle p01nter must first be moved to a file (use &
: command can be applied to that file.

The

* Program

FiTTH file. Type i [RTN
i requires 300 bytes. You can “free” about 1000 bytes by deallocating
5 . (This deallocates programs and clears calculator variables.)

¢ ' and enter the following program:

Makes F'"HTTH available for editing. The catalog
entry is displayed for 2 seconds.
Deletes lines from % F T TH.

Lists the end of ' Fi T TH. Press any key to speed
up the listing.

filerane: R We’ll use T EfiF as the name Of anew ﬁle

Displays the catalog entry for TEF H~.

ER B, 1@, 68, 1196 Renumbers the beginning of the current file
(FHAYHTTH) so that numbering begins at line 0.
T, 1150 Merges a portion of TEMF into FHYHT TH.
Purges the temporary file.

148 EDIT "MAMAGER" Returns the file pointer to this program and
displays the catalog entry.

158 REUM 'FAYATTH! Runs the current version of the program.

When you run the program refer to the listing above to follow the file manipulations. The end result is that
_F program is run.
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Turning the HP-75 Off (i

The programmable &

command turns the HP-75 off. When the HP-75 turns on again, execution resumes
at the statement following the

command.

Example:

The program locks the HP-75 with a password and turns the machine off. When you press [ATTN], the HP-75
prompts for the password; if it’s entered correctly, the remainder of line 30 is executed.

If the HP-751s turned off under program control, then appointments that come due while the HP-75 is off will
be ignored until the HP-75 is turned back on and finishes executing the program.

Ifa&iH 1 setting is in effect while a program is executing, then the HP-75 will turn itself off if
it is kept waiting longer than 5 minutes for keyboard input. For example, the I i

T statement requires a
keyboard response and if no response occurs for 5 minutes, then the HP-75 turns itself off. The

L i., and card reader similarly require a keyboard response. The program remains
1n1t1a11zed wh11e the HP- 75 is off and may be continued with the :{iliT command after the HP-75 is turned
back on.

Errors

There are four types of errors that can occur during the development and execution of your program: syntax
errors, initialization errors, run-time errors, and logical errors.

You've seen that your lines are checked as you enter them for syntax (or language) errors. You can correct
syntax errors by inserting, deleting, or replacing characters while editing the line.

Initialization errors occur when you have finished writing the program and try to run it. Such errors include
missing line numbers, duplicate user-defined functions, illegal array dimensions, etc. You are informed of all
initialization errors before the program can be run.

The third type of error occurs when the program is running. All run-time errors interrupt a running program
is in effect or you catch the errors with an : - statement
(page 258). Run-time errors can include referencing a nonexistent array element, attempting to use
uninitialized data, string overflows, F variable mismatch, trying to access a nonexistent file, etc.

and cause it to halt unless i i

The fourth type of error is sometimes the most difficult to catch. Logical errors are the result of incorrect
program design not incorrect coding. If a program runs from beginning to end but produces incorrect or
meaningless results, if a program starts executing but never stops, or if some inputs give correct results
while other inputs don’t, you have encountered a logical error. Finding and eliminating logical errors is
outside the scope of this manual, but avoiding logical errors is fundamental to good programming.

Section 17, Debugging Operations, provides you with the tools you need to recover from both run-time and
logical errors.
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Section 12

Branches, Loops, and Subroutines

Contents

Looping (i Lif=-14 !
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N =T o Yo o - AN 181

Subroutines (G L, B T ) 182
The Computed =0T L Statement (L. i ) L e e 182
The Computed :: M. -
Bypassing a Pending Subroutlne Return T s O 183
Program Timers
Setting a Timer (Lil4
Turning Off a Timer (:
Timer Branches and Subroutlnes
( i

More About Timers

Introduction

Branches, loops, and subroutines can be used to control the flow of program execution. This section covers:

¢ Unconditional branching with i statements.

statements.

e Looping with Fiif-rExT

¢ (Creating subroutines with

¢ Branching with ik, 513 : statements.

e Setting timer interrupts with i i statements.

Branching statements alter the sequential flow of program execution and often cause program execution to
skip one or more program instructions. A branching statement that specifies a line number (e.g.,
GOTE 18E) or that causes execution to continue at a line different from the currently executing line (e.g.,
1) may not be executed from the keyboard.

)

The GiiT(! statement is simple and direct; it transfers program control to the program line whose line
number you specify.

Unconditional Branching (

GOTO fine number

This is called unconditional branching because a branch occurs every time the statement is executed.

176
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Transfers execution to line 3000.

[T statements may branch to higher-numbered or lower-numbered lines and are useful for creating
program loops.

)

A conditional branch enables a program to make a decision as the result of a specified condition, or test. Use
the IF...THEM statement for conditional branching. The simplest form of the statement is:

IF numeric expression

If the condition is true—that is, if the numeric expression evaluates to a nonzero value—the THE! part of the
statement is executed. If the condition is false—the expression evaluates to zero—execution continues at the
next program line after the I ... THE M statement.

SE CIF A THEM 12688 If Fi is nonzero, then execution continues at line
1200; otherwise, execution continues at the next line
in the program.

AR IF G Banl THEM i: If i7 is less than .0001, the relational expression
evaluates to 1 and the program branches to program
line 1200.

BOIF OAE=CYOOR AFsy0 THEW 1208 If H#= "% " or '« ', the Boolean expression is true

and execution jumps to line 1200.

IF...THEH statements are most commonly used with relational operators (=, =, &, <=, k=< and #),
although the test can be based on the value of any arithmetic or Boolean expression.

Another form of the Ii...THE M statement provides conditional execution of a statement without necessarily
branching:

IF numeric expression [allowable statement...] or [command...]

If the condition is true (evaluates to a nonzero number), the specified instruction or instructions are executed.
When the condition is false (evaluates to zero), the instruction or instructions after THE are skipped and
execution continues at the following program line. Any combination of allowable statements or commands

that will fit on a single line can be concatenated with the # and placed after the THE .

Examples:
4@ TF T THEHW Isi-i If the value of I is nonzero, then decrement I;
otherwise, ignore the instruction.
BOTF M=z THEH ST ATIE S If i equals 2, then assign the HP-IL loop

accordingly.

1TELE TF KE 3 If memory is less than the value specified by I, then

purge the specified file.
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All commands and most BASIC statements may be specified as conditional instructions. The following
statements are not allowed after THE I:

Error 86—i i leaal ooniext—will occur if you type an 1F...THEH statement that includes one of the

above.

Notethat an I F...THEHM statement that doesn’t cause branching may be executed from the keyboard.

Example:
Fif LR ahen oisp Ttrus B L
Pressing causes the I I condition to be
evaluated and the THEHM instruction to be executed.
The E

. If the numeric expression is evaluated
=iz instruction. A variety of forms of the

IF...THEHM...EEL.%E statement are available:
IF numeric expression THEM line number L& line number
allowable statement... allowable statement...
or or
command... command...
Examples:
IT=1 THEM Ef='#' E| Depending on the value of I, i # will assume one of

two values.

SLOBRL THEM RETUREH Depending on the value of i, either the subroutine
finishes executing or a branch to line 4400 occurs.

THEH DEFALLT OFF EL The values of i and E determine the type of error
processing.

- as for THE!—you may follow ii.%E with any system command or
any allowable BASIC statement or a combination of commands and allowable statements or with a line

number.
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concatenator symbol.

Examples:

R Causes three actions to occur if the specified
condition is true.

Causes the HP-75 to beep and set =0 when T isn’t
equal to —1.

To summarize, if the test condition is true, all ’ instructions will be executed. If the test condition is
false, all i instructions will be executed. The length of a multi-instruction IF...THEM.. 2

is limited only by the line length of the HP-75. Note that an I¥...TH

- statement

| statement may not contain another

Looping (!

Repeatedly executing a series of statements is known as looping. The loop in the UHE Uk program (page 157)

i T statements. The Fi1F and ME = T statements
enclose a series of statements, enabling you to repeat those statements a specified number of times.

ik loop counter = initial value

" fncrement value]

HE=T loop counter

i# statement defines the beginning of the loop and specifies the number of times the loop is to be
executed. The loop counter must be a simple numeric variable, like I, or I i. The initial value, final value,

and increment value can be any numeric expression. If a = TEF increment value is not specified, the loop
counter increments by 1 after each pass through the loop.

The i~ {if statement does the following:

o It sets theloop counter to the initial value.
e It causes the HP-75 to store the final value for the loop counter.

o It tests for the exit condition by comparing the current value of the loop counter with the final value.

While the value of the loop counter is less than or equal to the final value (for a positive increment value),
execution continues at the next statement after ¥

The HE =T statement does the following:

e Itincrements (or decrements) the loop counter.

e Itreturns control to the test condition of the i< statement and thereby defines the end of the loop.
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When the value of the loop counter becomes greater than the final value of the !X statement (or when the
value of the loop counter becomes less than the final value when a negative increment value is used), then
the loop is exited and program control is passed to the next statement after k=T

. statement are computed only once—as the program first enters the
loop. It’s not possible to change the final value of the loop counter from inside the loop. Only the FiiF
statement of a loop will be executed if the initial value of the loop counter is greater than the final value (or if
theinitial valueis less than the final value when a negative increment value is used).

The initial and final values of the f

Example:

CLlE The ZTEF function causes the value of
-1, 18% 7 to be displayed with no leading
and no trailing blanks (page 201).

I Displays the value of I after the loop is exited.

l.Fi"" of 0 seconds and a i+ 1117 H of 32 or more columns. The program

The output shows that the HE < T statement
increments the loop counter past the final value.

Note This program may be easﬂy modlfled to show the 32 column posmons on the HP-75 display

You can execute a f {2+ T loop from the keyboard if the entire loop is concatenated with & symbols and if

execution is “contained” within the display line—that is, if execution does not branch to another line.

Example:

AR | Pressing causes the B i statement to be
executed five times.

non-integer values. The :
decrement value for the loop counter.

Example: Display the decimal fractions from .5 to 0 in decreasing steps of 1/16, or .0625.

Specifies a negative, fractional :

The initial value of | is.5. Each time #E%7T I is executed, I is decremented by .0625. When ! becomes less
than the final value (0), the loop is exited. The program generates two lines of output (assuming
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The loop is executed nine times.

Note: Because the 1 I &F statement in line 20 ends with a semicolon, no carriage return occurs at the
end of the program to return the cursor to the left edge of the display. Therefore, the next display character
that’s entered from the keyboard will appear on the same line as and after the last item in the display (the

1), Press [ATTIN] or [EDIT]to clear the line.

If the final loop counter value is greater than or equal to the initial loop counter value and if the % TEF value

Nested Loops

When one loop is contained entirely within another, the inner loop is said to be nested. A loop can be
contained within a loop that is contained within a loop (up to 255 nested loops), as long as the loops don’t
overlap each other,

Example:

Incorrect Nesting Correct Nesting

Program Explanation. The .iloop is completed before I is incremented. That is, when .iis incremented to
1004 by the Hi T .! statement, execution moves to the " 1 statement. Each time the e
statement is executed, .! is initialized to 1001. When I reaches a value of 4, the outer loop is exited and the
program ends.

You may branch out of a loop, but branching into a loop will cause error 47—

' statement is executed before the program has executed the corresponding

matokiing —ifa

< statement.
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)

Often, the same sequence of statements is executed in several places within a program. By using a
subroutine you can key in the group of statements only once and then access those statements from different
places within the program. If you group all of the often-used routines at the end of your program, you can
make the design of the program easier to understand.

Subroutines (i:

2051 line number

5 i statement transfers program control to the subroutine you wish to execute. The line number is
the first line of the subroutine.

Example:

When executed, the statement passes control to the
subroutine beginning at line 800.

A common programming practice is to include a remark in the line before the first line of a subroutine so that
the purpose of the subroutine is apparent in a program listing.

The last executed statement of a subroutine must be a

FETLIRERN

As soon as a f
corresponding i
statement.

i is encountered, program control is transferred to the next statement after the
-t statement. This statement may or may not appear in the same line as the | i

Example:

When the subroutine encounters the matching
- after line 800, execution returns to the
statement.

All main program variables are accessible to subroutines. If the value of the variable is changed within a
subroutine, it is also changed in the main program.

Subroutines may be nested; that is, program execution may branch to a second subroutine before the
=i TLIRM statement of the first is executed. Up to 255 levels of nesting are allowed. When a FE7
encountered, control returns to the subroutine that was most recently executing, at the statement

H s

immediately following the ! - statement.

The Computed 17 Statement |

The computed ! statement enables you to transfer program control to one or more program lines,

depending on the value of a numeric expression.

i numeric expression i line number [. line number..]

The numeric expression is evaluated and rounded to an integer value. A value of 1 causes control to be
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transferred to the first program line specified in the [iii...i: (1711 statement; a value of 2 causes control to be
transferred to the second line specified in the statement, and so on.

Example:

sEE R FEOGOTO

This statement says, if #=1, go to line 25, if =2, go to line 80, and if =3, go to line 150. A rounded value for
F less than 1 or greater than the number of lines in the list will cause error 11—s g out of rangs—
when the statement is executed.

The Computed -

Statement ( 1)

The computed i- {F* statement enables you to access any of one or more subroutines based on the value of
a numeric expression. It operates exactly like an {itd...(:(1T (I statement except that UH...G0ESUIE transfers
control to the first statement of a subroutine.

(i numeric expression | % line number [./ine number..\]

The numeric expression is evaluated and rounded to an integer value. A value of 1 causes the subroutine at
the first line number in the list to be accessed, and so on.

The corresponding statement of the subroutine causes program execution to return to the
statement immediately following the !

Example:

Lad THFUT "Froumsent, 1-3: Hs! This statement means:
IfI=1, then 0%
IfI=2, then
If I=3, then -

First subroutine.
Second subroutine.

Third subroutine.

computed i3 : statement, that is, to the “ statement of line 300.
If the value of the numeric expression rounds to less than 1 or greater than the number of lines in the list,

error 11— = I

Bypassing a Pending Subroutine Return (}

)

% is executed, a pending return condition is created to “remember” which statement program

When a i

I statement is executed. Executing {111 several times
{ creates a corresponding number of subroutine levels and pending returns.

without executing a ¥
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However, there may be times when you want to alter the path of returns from subroutines so that one or more
levels are bypassed. If this is done by simply branching around one or more Fi T1iF i statements, there is a
possibility of error conditions due to:

e Subsequent FE TilFH statements causing execution to return to the wrong location in the program.

e Accumulating more than 255 levels of nested subroutines.

- statement helps you avoid such errors by cancelling the pending return from the most recent
151G statement.

FOF

One FIIF statement causes program execution to bypass one subroutine level.

Nested Subroutines Nested Subroutines
without | with ¥
Program Program
beginning beginning

l Main Program 4
>
Subroutine 1 Subroutine
l First l
Level : g
( Subroutine
Subroutine Second Subroutine
Level
Subroutine «
| SR

Example: The following program can be subdivided as follows:

¢ Main program—Ilines 10 through 40.
e TFirst subroutine—lines 50 through 80.
e Second subroutine—lines 90 through 120.
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When the program is run without executing the FilI[* statement in line 110, program execution follows the

Maivm® b from

et e

Subrouting ' Type the quoted string with two leading blanks.

LT

} Include four leading blanks in the quoted strings.

If the user chooses the FiIF option, then the pending
return will be bypassed.

120 RETURH U if
dtirel iF CY D, to main

Set a [1E21.7'" rate of 1 and run the program:

The normal return path from a nested subroutine.
to Madn

ot e

Fdt e

F 1 cancels the most recent pending return.

The il statement may be executed repeatedly to exit from a nested subroutine many levels deep. However,

[LiIkH statement is encountered, then error 50—k TUREM woom 0 ii will occur. The FETLIF

B g

statement causes the error because there will be no pending return condition.
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Program Timers

One or more timers may be set in an HP-75 program to execute any command or allowable statement at
specified time intervals during the program.

The flowchart below illustrates how a program timer controls program flow.

(Begin program execution.)

Y

Set a timer.

Finish executing
the current
program statement,
then execute
the timer
instruction(s).

T

Execute
next program statement.

or end-of-file
marker been
found?

(Stop program execution
and disable program timers.)

R #)

it statement to set any of 1001 available program timers.

Setting a Timer (i T Ik

Usethe i TIMER

Ok TIMER # timer number. seconds [allowable statement...] or [command...]

Timer Number. The timer number can be any numeric expression that rounds to an integer value from 0
through 1000. If an existing timer number is duplicated in a new 1l T Ik statement later in a program,
the second timer resets and replaces the first timer.

Seconds. The number of seconds can be specified by any numeric expression. Timer interrupts are accurate
to tenths of a second. The minimum time you can specify is 0.1 seconds; shorter time parameters and
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negative values default to 0.1 seconds. The maximum time you can specify is virtually unlimited—in the
range of centuries (24! — 1 seconds).

o} or i:id

Allowable Statement or Command. Although many timer applications involve & -
branches, any BASIC statement that is allowed after a T I keyword (page 178) and any system command
may be specified in an i T1
OH T

i statement. Statements and commands may be concatenated in an

# instruction by means of the i symbol.

Example:

e oM TIMER # 1, 1 DISF TIMESF Sets timer #1 so that it interrupts the program every
second to display the time.

EEOGOTO RE Causes execution to loop at this line, waiting for the
timer interrupt.

A timer interrupt will be delayed until all statements in the current line have been executed (although a
timer interrupt will break a multistatement line after a i1z LIS FEST, CHLL . ! statement in
that line). After the timer has performed its specified instruction or instructlons, the program continues as if
no interruption at all has occurred. That is, execution returns to the line following the one which was

executing when the timer interrupt occurred. In the example above this means execution returns to line 20

restart the timers from a count Wthh will vary depending on the last time the timer operatlon was
interrupted. To avoid unexpected timer interrupts, don’t use > T in programs with timers.

One feature of program timers is that they can cause the HP-75 to turn on at specified time intervals if the
HP-75 has been turned off previously under program control. If a program executes a 2%k command, the
HP-75 turns off but keeps all current timers active. When the next timer comes due, the HP-75 turns back on,
the timer instruction or instructions are executed, and then program execution continues at the statement
following the £ command.

Example:

e oM TIMER #

Timer #1 is set to interrupt the program every 2
seconds. This will happen while the HP-75is turned
7 2 i instruction is executed and control
ESERE TR passes to line 30.

Except in this situation—when a timer remains functioning although the HP-75 is off—a timer is capable of
interrupting execution only while the program that set the timer is actively running. When one program
calls another, the timers in the first program will continue counting, but they will cause no interrupts while
the second program is executing. Refer also to Program Calls, page 230.

Turning Off a Timer (CIFF 71t

The TIFF T IHER # statement allows a program to turn off individual timers.

OFF TIMER # timer number

A program will disable an individual timer when it executes an [JFF T # statement for that tlmer

No further interrupts will occur from the specified timer unless the timer is set by another if4 11
statement.
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Timer Branches and Subroutines (54 TiMER #...GO0T0Oand T TIMER #...

A common application of program timers is to run entire routines at specified intervals. This is
F LG land O TIH ... 051U statements.

accomplished by 14 T

GOTO. A :liT{ instruction in an CikH T 1M # statement transfers execution to some other line in the
program. When the specified timer comes due, execution branches from the end of the currently executing
line to the beginning of the specified line.

Example:

The interrupt will transfer execution to line 500.

Execution continues as it does after any other
unconditional branch.

i instruction because

You shouldn’t include another statement after a (1Tl statement as an Uil T 1
it won’t ever be executed.

OHOTIWMER # 5, 28 GOTa o
Executed Ignored
The U TIMER #...:07( option allows no provision for returning to the place in the program where the
timer interrupt occurred.
GOSUB. Use a 0151 instruction in an UM TIMER # statement to return execution to the point in the

program where the interrupt occurred—that is, the line following the timer interrupt—as soon as the timer
subroutine finishes executing.

Timer interrupt

oceurs. —————

L Line x
Execution jumps Linex+1 - Execution returns to the next line
to Su_beutme following the timer interrupt.
starting at
line 4000. T

—»| Line 4000
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When i1 is executed as a result of an i statement, program execution returns

to the line after the interrupt.

i statement after the :

Note what will happen if you include other instructions in the IH T1I
statement.

Executed first Executed after the subroutine

Visually, here’s what happens:

e After the timer-interrupt

Timer ) -
interrupt subroutine, execution
——— ® returns to the epd of the
IS : ¥ statement ),
Execution jumps M Line x executes any remaining
to subroutine Linex+1 ?‘D instructions and jumps
starting at to line after the interrupt (@.

line 4000.

®

That is, when i !
returns to the i + statement, looks for further instructions, executes them (if any), and then
returns to the line after the interrupt.

-l is executed as a result of the i statement, program execution

More About Timers

Timer interrupt routines can be nested in the same way as subroutines. This means that if one timer
interrupt routine is in progress when another timer interrupt comes due, the unexecuted portion of the first
timer routine will be held as a pending subroutine while the second timer interrupt is executed. When the
second timer routine is completed, the first timer routine will be resumed.

Error 49—¢ wiiu—will occur if a program attempts to nest timer interrupts more than 255
levels deep. If timers are interrupting so fast that they system can’t get anything else done, an unintentional
timer nesting may occur that can eventually exceed the 255 level maximum and result in

Timer routines can’t include i declarations. If you attempt to insert an

declaration into a timer routine, error 86— i 1 —will result.

A timer will not interrupt itself. For example, if a timer is supposed to interrupt every 5 seconds but the
execution of the {iti

# instructions requires 7 seconds, then subsequent interrupts from the same
timer will be ignored until the entire set of instructions is completed.
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Length of timer instructions.

\
%

-

Discarded timer interrupts.

Although the timer comes due every b seconds, the timer routine will be executed only every 10 seconds.

Each timer interrupt is actually executed as a subroutine; that is, each {iii + statement creates a
pending subroutine conditionthat is completed when all the timer instructions have been executed. Itis the
pending subroutine that enables execution to continue at the statement following the one be1ng executed
when the timer comes due. No ¢ 4 statement is necessary because each {iii i # statement
i4 that is executed after the final timer instruction. You may exphcltly write a

# statement that will function identically to the hidden

includes an invisible ¥

The
instructions. Including the

statement completes the timer
is optional.

A similar pending subroutine condition is created when program execution is transferred to an
statement (section 17, page 259).

I statement (before you have pressed [RTN]), then the timer
I variables have been assigned their values from the keyboard.

If a program timer comes due during an
instructions will be executed after the
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Introduction

An array variable (or simply, an array) is a collection of data items of the same type under one name. The
HP-75 allows arrays to have one or two dimensions and to store numeric values of &
T * precision.

and

A one-dimensional array might be thought of as a list, or vertical column, of items. A two-dimensional array
(often called a matrix) is like a table of values; there may be several columns, each with several rows.

coumn 1 2 3 .. ¢ A two-dimensional array hasr X ¢
row 1 a1y a12 @13 ... aqg elements, where r is the number of rows
2 ) ay1 @3 @23 - 82  andc isthe number of columns.
3 | a3 a3z as3 .. asx o
: : : : Do The subscripts, i andj, of each element
aj; | w (/) and column (/
r Gr1 @rg @r3 .. Grc ,,Iat.>e therow (/) a ()
locations of the element.

The list of numbers, 117.50, 403.50, 514.79, and 603.48 (ordered one through four), is a group of similar data
items (real numbers); we can manipulate the list efficiently as a one-dimensional array. We treat the list as
pairs of values and subscrzpts Subscripts reference the location of values, or elements, in the array. If we

name the array variable & v 7, we specify the individual elements of %  with subscripts, for example,

and ’

192
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We can use a two-dimensional array to store the values in the following table:

II\)II?L:; Tem::::ture TemI;IeS:':ture Precipitation
21 12 20 .51
22 10 17 .02
23 —6 12 .00

This table contains 3 rows and 4 columns for a total of 12 values. The elements of the table must be specified
by row and column subscripts (r,¢). When subscript numbering begins at 1, the elements are identified as
follows:

=.51
.02
=.00

Array names are the same as simple variable names; an array name may be a letter from  through Z, or a
letter immediately followed by a digit from & through . The parentheses following array names distinguish
array variables from simple numeric and string variables. The maximum array size is determined by
available memory. (Refer to appendix D, page 292.) Non-integer subscripts are rounded to the nearest
integer; negative subscripts aren’t allowed.

Setting the Lower Bound {(: )

The HP-75 assumes that all array subscripts begin at 0 unless you specify otherwise with an
OFTION ERSE 1 statement.

This statement must come before any array variables are referenced in a program. i tells

the computer to set the lower bound of all arrays in the current program to 1.

Each statement is a local declaration. It applies to the currently executing program only.

Declaring Arrays

You may declare the size of array and type of array elements with four BASIC statements: [
, and Memory is allocated for arrays and other program variables in declaratlon
statements during program initialization.

If not explicitly declared, an array is dimensioned for i il. values and for subscript upper bounds of 10
when the array name first appears in a program. For example, if the two-dimensional array Fi‘ . * doesn’t
appear in a declaration statement and if the program is set to Hi . *—when first
assigned a value—will be dimensioned to store 11 X 11 F

0 through 10.

i. precision values, whose subscripts range from

Note that if you declare a variable, the declaration must occur before it’s assigned a value; otherwise, error
35_l ! [.= . . ES
programs for program documentation purposes. A program can have more than one declaration statement,
but a variable can be declared only once in the program.

—will occur. It’s good programming practice to declare array variables early in
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DI, BERL, SHORT, and THTEGER statements are not allowed in 1F...THEEH statements and must appear

as the last statement in multistatement lines.
Array Dimensions (i 1)

The 11 1 (dimension) statement is used to allocate memory both for F [ Fi. precision numeric arrays and for
string variables.

0IM item [, item..]

The dimensioned item can be:

e A numeric array variable, with subscripts enclosed within parentheses.

e A string variable; with the number of characters enclosed within brackets. If undeclared; a string
variable is implicitly dimensioned to store 32 characters.

Examples:

28 OPTION EASE

] - declarations must appear before
any array names are referenced in the program.

R DTN ACLBE: Declares a one-dimensional array it » of 100

elements: F1& 1 b L HT LR,

48 [IM BOZ, 20, CELRA] Declares a two-dimensional array ¢, * of 6
elements (3 rows by 2 columns) and a string U # of 96
characters maximum.

The ©i1il statement specifies the upper bound of an array and the maximum number of characters that a
string variable may have. Specifying an out-of-range subscript for an array variable will cause error 27—

Note that subscripts in {11i1 statements must be entered as nonnegative integers; otherwise, error 89—
bracd poarame ter—will occur.

Type Declaration Statements (:

All numeric variables (simple and array) are assumed to be full precision variables ("
appear in a type declaration statement.

il.), unless they

L. numeric variable [ subscripts ] [.numeric variable [‘subscripts:]...]

LSHIET numeric variable [ subscripts *] [ .numeric variable ['.subscripts]...]

T
LT b

< numeric variable ["subscripts ] [.numeric variable ['subscripts 1]...]

Refer to section 5, page 80, for declaring simple numeric variables. When applied to numeric arrays,
: ,and ! : statements specify the precision of the individual array elements.




Section 13: Arrays, Strings, and User-Defined Functions 195

Examples:

TE DR S Declares the lower bound of all arrays in the

program.

Declares variables F and £ to be integers; declares
and dimensions array i i  to 11 integer elements.

Declares and dimensions 546 (21 X 26)

short-precision elements for array F' i, »; declares
variables F 1, and I i to be short-precision.
Declares array {i' , 7 and variable i to be type

Note that | declarations serve mainly for program documentation; array and simple numeric variables
are dimensioned for #Eiii. precision values by default.

Assigning Values to Arrays (.

iy

g -

Elements of a numeric array are assigned values in the same manner as simple variables: from the keyboard
or from within a program. For instance, i K
respectively, and may be assigned values.
to array elements.

.+ refer to elements in arrays 17, » and i1

statements are commonly used to assign values

Example:

Pressing (RTN] assigns the 5th element of array
" i the value 45 (assuming (¥ I

This is an implied I statement executed from the keyboard. It causes the computer to dimension array
£ % to hold 11 precision elements (subscripts 0 through 10) before assigning a value to the 5th
element. After being assigned a value, the specified element may be used in the same ways as a simple
numeric variable.

Example:

+ for a keyboard

calculation.

i loops provide a means of controlling array elements.

Assigns each array element individually.

Displays the array elements.

Two-dimensional arrays are often manipulated by nested | i loops. The following example
initializes a three-row by five-column array of integers by assigning all 15 elements a value of 0.
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Example:

Nested ! i loops. All elements of row 1 are
set to zero, then all elements of row 2, etc.

The = - statement is scheduled so that you can check array values from the keyboard before the program
is deallocated and the values arelost.

To display the value of the specified element.

'f1 statements may be used to store array values within a BASIC file so that a program may read and
assign the values directly. Refer to section 14, Storing and Retrieving Data.

String Expressions

A string expression, or character string, is a group of characters that may be manipulated as a single unit.
The simplest form of a string expression is text within quotes. This is called a quoted string, a literal string,
or a string constant.

The forms that string expressions can take are:
e Quoted string, limited to characters that can be displayed directly from the keyboard (including
commas and spaces but excluding the quotation marks that delimit the text).
e String variable, a name representing a location in memory that holds character information.
e Substring, a portion of a string variable.
e String function, an operation that returns character information.

e Any concatenation of the above, using the # operator.
As with numeric expressions, a string expression may be enclosed in parentheses if necessary.

A string variable is implicitly dimensioned to store 32 characters, unless the size of a string variable is
specified in a

statement.

Example:

¥ for 15 characters, i # for 28
i# for 1000 characters.

Dimensions i
characters, and

Brackets (not parentheses) must enclose the number of characters to be included in the string variable.
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Substrings

Substrings, or portions of string variables, are specified by their beginning character position or their
beginning and ending character positions. A subscript may be any numeric expression that rounds to a
positive value not larger than the dimensioned size of the string and not larger than the actual length of the
string.

To specify a single character of a string, use the form |
the form F i

Example:

Assigns positions 2 through 5 of F# the characters

Displays the 1st through yth character of .
Assigns the end of %, from position 20, the
characters of &3

Manipulating Strings

The HP-75 allows you to modify string variables and substrings in a variety of ways. Use assignment
statements to replace characters in string variables.

Example:

i"# is assigned the characters in [,

When a string variable is assigned an initial value, the HP-75 reserves memory for the dimensioned or
default string length. Thereafter, it keeps track of the current string length. Redefining the string variable
updates the current length and revises the affected characters. Redefining a substring increases the current
length if necessary and revises only the specified characters. You can replace any part of a string variable
with all or part of another string expression. Specify the subscripts of the characters to be changed in the
variable.

Example:

Assigns an initial value to .

RAEA Changes the characters in H# to 711

If characters added to a string are not contiguous (in other words, some middle character positions are left
unassigned in a string variable), spaces will fill the unassigned positions.



198 Section 13: Arrays, Strings, and User-Defined Functions

Example:

FHELT 2 0= 1w’ & dizp bl thvik L

A blank is inserted in the variable.

Characters in the replacement string are entered in the string variable from left to right up to the limit
allowed by the dimensioned size of the variable or by the variable subscripts.

Note that a null string is specified when the second subscript is one less than the first subscript. For
example, H¥ %, 41 has the same value as ' . Error 42—st rirna too lorna—will oceur if the first
subscript is greater than the second by more than 1.

Be careful when adding characters to a string when the characters are not contiguous—previously defined
characters may still be present.

Example:

Displays |

Displays =.

Displays &5, The middle characters in variable
¥ were never changed.

To avoid confusion, delete the end of the string as follows:

with

Replaces characters 2 through the end of
null characters, reducing the string length.

Now when you run the program, the string in line 60 will be displayed as expected:

String Functions

Seven functions allow you a great deal of control over character strings. The arguments =% and :
quoted strings, string variables, or any other string expression.

Function and Argument Returns

The current length of = ¥,

F o The position of =

The numeric value represented by where :

and exponent.

may consist of digits, decimal,

_numeric expression | The character string equivalent of the numeric expression.

The uppercase equivalent of

The character associated with the currently depressed key or keystroke
combination, or the null string if no key is depressed.

- file number The catalog entry of the specified file, or the null string if no catalog entry exists
for the specified file number.
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Arguments must be enclosed between parentheses. Technically, i.E M, Fii%, and \YHi are numeric functions
because they return numeric values. They are included here because they make many string manipulations
possible.

The Length Function (i.EH)

The i_Ei function returns the current number of characters in a string expression. Note that a string
variable isn’t always “full”’; that is, the length isn’t necessarily the dimensioned size.

Example:

Length of the quoted string.

Example' Write a program that will let you enter a character string of up to 40 characters in length Then

Dimensions the string variable to be a maximum of
40 characters long.

Initializes i ¥ to the null string.

Uses a quoted 1i4iiiT prompt.

-1 Uses length of word for loop counter and counts in
reverse order.

With the string concatenator, adds characters to
variable I ¥ in reverse order

Defines end of - iF
RE Displays reverse word.

After you enter the program, try spelling some words backwards!

EISTaa | Type irtermatiomal [RIN].
PRGM
lamoitanretni Leaves the result in the display.

After a string has been modified, may return unexpected results.

Example:

Displays 3

Displays FitiT.

LEMH R Displays 3, the default size of .

The length of i # has increased to 32 because Fi# [ % 1 (in line 30) is an open-ended specifier. This will happen
whenever open-ended specifiers are used to replace a portion of the string including the last character. To
avoid confusion, use a full specifier, i
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The Position Function (

The F

function determines the position of a string within a string.

If the second string is contained within the first, the F function returns the position of the first character
of the second string within the first string. If the second string is not contained within the first string, or if
the second string is the null string, the value returned by the function is zero. If the second string occurs in
more than one place within the first string, only the first occurrence is given by the function.

Examples:

Finds position of second string in first string. Second string begins at 6th character position.

Assigns values to two variables.

Returns the beginning “index” of the substring.

The function may be used to insert and remove string information from large string variables.

Converting Strings to Numbers (

Normally, the characters in a string are not recognized as numeric data and can’t be used in numeric
calculations. The reason is that you usually want the string to be quoted literally, character for character.
With the ‘/Fii. function, the numeric value of a string of digits, including sign, decimal point, and exponent,

can be used in calculations.

Examples:

Entering a quoted string. This is a number, not a string, and can be-assigned
to a numeric variable.

The 1 HiLiT statement accepts a string (presumably
of digits). Then variable  is assigned the
equivalent numeric value.

A similar use of the 'i#i. function is made in the . program (page 156).

The first character in the string argument must be a digit, a plus or minus sign, a decimal point, or a space. A
leading plus sign and leading spaces are ignored; a leading minus sign is taken into account. The remaining

and followed by digits (including sign) is interpreted as an exponent of 10.

The number returned by will be expressed in floating point or exponential notation, depending on its

magnitude (page 73).
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The string argument can contain more than one number. All contiguous numerics are considered a part of
the same number until a nonnumeric character is reached in the string.

Example:

EREEN AL

The i L. function converts the string to a number
until it reaches a nonnumeric character.

You can convert another numeric in a string variable besides the first by specifying its subscripts. For

example, if H# contains the quoted string above, then the second numeric value can be specified by
VHL CHEDSR, 12T,

Converting Numbers to Strings (=

)

The = ¥ function is nearly the inverse of the ‘/Fii. function. With the =
number to a string representation of the number.

# function, you can convert a

Example:

FuFemstrEClZE @ dise wHFLD pa

i}# contains the characters 1.
other string expressions.

-l and may be used in

% TR ¥ expresses the number in floating point or in exponential notation (where necessary), including minus
sign, decimal point, and exponent. Note that the string is output with no leading or trailing blank.

Converting Lowercase to Uppercase (!

3]

The LIFFCF function allows you to convert a string with lowercase letters to a string composed of all
uppercase letters.

Example:

e

W Assigns I1# a combination of letters and symbols.

e E CmE W

All lowercase letters have been converted.

Lowercase letters have different decimal codes than uppercase letters. The uppercase function allows strings
to be compared without regard to upper and lowercase. For example, part of a program might be:

User may enter 7', i, & , ., etc., and the

program will branch to statement 80.

Note that . ¥ has no effect on underlined lowercase letters (decimal codes 225 through 250).
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Keyboard Control of Programs (£ #)

Although the keyboard is normally disabled during program execution, the HP-75 continually monitors
whether keys are being pressed. The i 74
or keystroke combination, thereby allowing “live” keyboard branching.

F.E'Y# returns a single character of information. It returns the character of any key still pending in the “key
waiting buffer” (described under “The FIUT Statement,” page 204). If no key is pending, then the null string
is returned. Executing K E'"'¥ removes the pending key from the key buffer.

It’s possible to put program execution in an “idle loop”, causing the HP-75 to wait for a specific keystroke.

If no key is depressed at the beginning of this line,
then ¥ equals the null string and execution begins
again at the beginning of the line.

Displays the character and decimal code associated
with the pressed key or keystroke.

Checks for a specific keystroke, [SHIFT][T].
Checks for the key.

Returns execution to the idle loop.

Press to run the program. Then press unshifted [A]:

Characts

pm G Displays the character and decimal code of
unshifted (A].

Now try the key:

HER
statements are useful for determining which key
has been pressed.

¥ makes possible a variety of keyboard interactions. You can use ! ¥ to begin any programmable
operation, such as branching to a completely new routine, when a designated key or keystroke is pressed.
The - program (page 170) and i :T program (page 213) included in the Owner’s Pac make
extensive use of ¥ £ ¥ branching routines.

Note that to interrupt a idle loop, it may be necessary to press the key twice in a row. The first
time pressed, may be interpreted as an ordinary key and may cause i 7 ¥ to return &, decimal code
128, instead of interrupting program execution.

The Catalog Function (:

The =T function enables a program to access the complete system catalog for name, type, size, time, and
date information. i+ 1 ¥ operates on numeric arguments to return 32-character strings.

Files are specified by their order in memory. The higher the argument, the older the file. For example,
{ . 1t specifies the most recently created file.

" &+ specifies the current edit file. This may or may not be the same as - 7, the newest file in

memory.
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'fT# of a negative number specifies the file in which the program pointer is currently located.

F rounds arguments to integer values. If an argument is greater than the number of files in memory,

then T ¥ of that argument returns the null string.

Example: Writea i .. program that prints the catalog entry of every file in memory followed by a
listing of the file, from newest file to oldest file. If the 5%
entries. First, create the program file by typing &aii 1

iles exist, print only their catalog
[RTN]. Then enter the following steps:

To specify the newest file in memory.
Fills with the characters of a catalog entry.
Stops the program if the supply of files is exhausted.

Checks for the #p & 7 and i
their catalog entrles only.

= files and prints

Prints the catalog entry of any other file and then
print-lists the file.

Prints a blank line between files.

% device and if the newest file in memory is

If the HP- 75 display window is the current
L. file itself. Press [RUN]:

IHTHL L., then the first file to be print-listed will be th

The catalog entry of I i reflects its
initialized condition because it is the currently
executing program.

And so on, through memory.

Each catalog entry includes a number of embedded blanks between filename and file type, file type and file
length, etc. Because the first blank after a filename terminates the fllename specifier, the entire catalog
entry string (I in the example) may be used as the parameter of the !

commands, such as | :

T command and of other file

Note: The names of the :
file commands. For example, if |
HP-75 to search memory for a user-file named |

String Expression Comparisons

The expression is “true” so it evaluates to 1.

The basis of comparison in the preceding example is the decimal code of character # (65) versus the decimal
code of i (66).
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Two strings are considered equal if they contain exactly the same characters in the same order. For
inequalities, two strings are compared character by character until a difference is found. If one string ends
before a difference is found, the shorter string is considered the lesser. If a difference is found, the decimal
codes of the two differing characters are used to determine which string is the lesser.

Example:
R e o FER "l 1
The second character (Fi vs. [%) determines the
outcome of the test.
The #ii7 Statement
The 117 statement enables programs to use key and keystroke information without the actual pressing of

keys.

11T one-character string expression

The HP-75 has a “key waiting” buffer that stores the display character associated with the currently
depressed key or keystroke. For example, type w i t 15 [RIN]to cause the HP-75 to wait for 10 seconds and
then press keys [Q], (W], [E], [R], (T], and [Y] while the HP-75 is waiting.

Y Afterwards, the display shows that only the first
character in the sequence was stored in the key
waiting buffer.

As another example, when you press to lock the keyboard in uppercase, the HP-75 enters the
character, decimal code 172 in the key waiting buffer.

The F1lT statement causes a program to put a character in the key waiting buffer. The effect is as though the
key or keystroke had actually been pressed.

Examples:

18 FUT ¢ The . may be typed by pressing and
then [SHIFT)[LOCK]. This statement stores the
keystroke sequence in the key waiting buffer.

PEOTHPUT "Wour name: | EE The keyboard is locked in uppercase.

Qo8 PUT CHEEOLZH: Puts * in the key waiting buffer, the same as
pressing .

1886 EHD The HP-75 is switched to TIME mode.

Note that you may use a decimal code and the = # function to specify a key or keystroke, as in statement
990 above. This is useful to avoid unexpected results when listing the program on an external printer.

Only one key character may be put into the key waiting buffer at a time. The key code in the key waiting

buffer is lost whenever an end-of-line is generated by an output operation such as 3 15F LIET, or CHT.
Consequently, it is best to place a 1T statement immediately before a statement that enables the keyboard,
such as THFLIT, ST, or EHII, Note that specifying the key (decimal code 128) in a FLIT statement

interrupts execution, the same as pressing .
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F1LIT causes the current definition of the specified key to be accessed. For example, if [SHIFT] (SHIFT]{Z]is redefined to

execute a i I T statement, then F * 7 will cause the Fi I MT statement to be executed.

Simulating String Arrays

The HP-75 substring capabilities allow the simulation of one-dimensional string array variables. One
method is to use one large string variable as the array itself and then substrings of uniform lengths, or
“fields,” as the string array elements.

Example:

Dimensions the string variable.

The first element ( { equal to 1) occupies character
positions 1 through 25; the second element,
positions 26 through 50; and so on.

Displays the index and value of each field of the
“array.”

The choice of 25 as the multiplier of the string variable subscripts causes a field of 25 characters to be
reserved for each substring.

The 5 function may also be used to locate the indices of substrings within simulated string arrays.

User-Defined Functions

The HP-75 allows you to define your own functions within a program and then use them in the same way as
system functions while the program is executing. User-defined functions may operate on zero to 36
arguments, or parameters, to return single values. Numeric functions return numeric values; string
functions return string values.

The [ F 4 statement is used as the first statement of all function definitions. It may be used alone in a
single-line definition:

Fi4 numeric variable name ["parameter |.parameter..]1?] = numeric expression
-4 string variable name |[‘parameter |[.parameter..]?] = string expression

A numeric function name consists of the letters i i4 followed by a numeric variable name (for example

and FHFXE). A string function name consists of ¥

i4 followed by a string variable name (for example, -

The parameter list may be any combination of simple numeric or string variables, separated by commas.
Array names are not allowed.
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Examples:

Computes v/x2 +y2,

Computes the hyperbolic cosine of the parameter.

Returns a substring of string i,
Returns an escape code to position the cursor.

A function definition can appear anywhere in the program, before or after the function is referenced. A
common practiceis to place function definitions at the beginning of main programs.

The functions defined above are referenced in the following segment:

Parameter values and program execution are
passed to the function whenever the function is
referenced in the main program.

Although M
available to

is a main program variable, it is
¥,

Square root of the sum of squares.
Hyperbolic cosine of 1.

First five characters in i,

The specified string, beginning at column 16.

The main program may pass the values of constants, variables, array elements, and expressions to user-

defined functions through the parameter list in the main program. In addition, all main program variables

are global, that is, available to all user-defined functions. For example, ¥, a main program string variable,

is accessed directly by

Some restrictions:

User-defined functions may not be defined or used from the keyboard.

Variables appearing only in the function definition parameter list are local to the function and remain
unknown to the main program. Parameter variables can only be accessed by instructions that are
physically between the | F i and i

A

i1 lines.

i1 statement must be the first and only statement in a program line.

The length of a string parameter passed between a main program and a function defaults to 32
characters. But you can declare larger strings in the parameter list of a '+ statement (page 209).

Multiline string functions return 32-character strings. A longer string causes error 42—
] i—to occur.

Single-line string functions can return strings of any length that will fit on a line.

The number of parameters a function can accept is limited by the line length of the &
statement. The upper limit is 36 parameters.
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e A function may not be defined recursively—in terms of itself. That is, the function name may not
appear on the right side of the equals sign in the definition.

e Each function must have a unique name.

A function need not have an argument to return a value. (Recall the * I, £ and 1tF system functions.)

Examples:

. DEF FHuME='"Feport on Mork i % will return a string constant.
Erwironment!

1816 DEF

i will return Planck’s constant.

Multiple-Line Functions (!

You can define more sophisiticated functions using a block, or series, of program statements for the function
definition. There are three basics parts to multiple-line function definitions. The first statement must be a
JEF Filstatement.

FH numeric variable name [i.parameter [.parameter..]?]
FH string variable name ['parameter [.parameter..] ]

Note that no value is assigned the function in this form of the [iEF il statement. At least one of the
statements in the function definition should assign the function name a value.

----- numeric expression
String expression

assignment statement transfers the computed value of the function to the function name in the main
program. More than one function assignment statement may occur in the same function definition.

EHD DEF

"~ M and EMII [JEF statements. But one of
these statements should assign the final value of the function to the function name.

The RIOTE Program
The following (1T % program computes the real roots of a quadratic equation of the form:

ax?+ bx+c¢=0.

_ 2 __
The roots will be —2. =V 6"~ 4ac

%4 , where ¢ # 0 and 52> 4ac.
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The function FHii checks for legal values and then
computes \/ b2 — 4ac.

} F ! is used to compute roots 1 and 2.

} Checks the roots of the original equation.

Friter a.kb,o: i Type 2.3 ~1 .

PRGM

The program displays four lines according to the current i1iZi. " setting.

21 and F.2 are good approximations.

Other Considerations

The purpose of user-defined functions is to process main program values in order to return single values
through the function name; it’s best to restrict user-defined functions to this purpose. For example, if a

<[ statement and is itself referenced in a main program F 17T or [i T &F
list, you may not get the output you expect. If you branch in and out of a function definition, you may cause

unexpected errors.

It’s good practice to use different variable names for function parameters than for main program variables
so you won’t confuse the two.

All main program variables are within the scope of user-defined functions; that is, a function may use any
main program variable value by referencing it. However, changing the value in the function will cause a
corresponding change in the main program; you should be aware of any undesirable “side effects” that may
result.

The parameters of a user-defined function can’t be accessed or changed from the keyboard, unlike main
program variables. For example, you can’t assign a different value to a function parameter while the
program is halted by a
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The length of string parameters passed to a function defaults to 32 characters. You can specify larger strings
in the function definition by enclosing the length within brackets following the string name. For instance:

4080 DEF FHSECRE, BFIS1, CE09610 Allocates memory for string parameters of 32 (%), 8
(E'#), and 96 (%) characters.
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14 Introduction

The internal file structure of the HP-75 enables you to create a variety of input and output operations. For
example, a program may operate on the values in an input file and print the results to an output file.

Program
Data file processing statements. Data file
containing {5 . .| containing
input values. output values.

Any BASIC file may store data values mixed with other programming statements; for convenience, we use
the term data file to refer to a BASIC file that consists entirely of data values In this section you will learn
how to store and retrieve data within a program file using the i} - statements and
how to create and use data files by using the G
statements. The [iFi T F statement stores numeric and character information for later use. The i1

statement enables a program to put LiF TH statements into other BASIC and text files in memory. The
i 3 # statements enable a program to control which data will be read from or

written to a program or data file.

)

The i{IF T statement contains a list of the numbers and characters that are to be stored within a BASIC file.

Reading Data Within a Program |

HATH number ortext [, number or text...]

iLiFiTF items must be separated by commas. Two consecutive commas in a ii 7 ¥ statement indicate a null

string, the equivalent of ' ', consisting of zero characters.

210
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Examples:

iEE ORTH 1

1M TF items may be numbers,

PiE HRTH funcitional, fpoliol unquoted strings, quoted strings (with ' *or " " as

delimiters),

12n ODRTH 1280, or a combination. The last two items are null

strings.

Each
characters, including line number, spaces,

i statement entered from the keyboard may hold one display line of information—up to 96
i keyword, data items, commas, and two positions reserved
for prompt and cursor. (Refer also to Long Data Lines, page 228.) The values in the [iFi T statement are
stored in the BASIC file until the file is purged or the i 5 statement itself is changed or deleted.

Notice that { il items must be constants. Variable names and keywords are interpreted as straight text.
Numeric constants may include a leading plus or minus sign and a decimal point and may be expressed in
exponential notation with exponent [, e.g., —& . l: . Very large and very small numbers are
converted to exponential notation in the Iifi 7 F statement when is pressed.

Here are some restrictions on unquoted text:

e Leading and trailing blanks are ignored.
e (Commas in the text are interpreted as delimiters between parameters.

e Ifthe first characteris a digit, a +, or a - ,the parameter is evaluated as a number.

These restrictions don’t apply to quoted text.

Example:

FERLY LY ar tanot, b P Use quote marks for strings that have leading
digits, commas, or leading and trailing blanks.

[ifTF statements are not allowed after THEM or F
multistatement lines because the & symbol after a
character instead of a statement concatenator; if the Lifi T i statement follows another statement in the same
line, the HP-75 will not be able to access the i T items. The HP-75 reports error 88—izzci =t & temernt—
if DT

Also, 1M TH statements should not appear in
keyword will be interpreted as an ordinary text

The il statement specifies the variable whose values are to be assigned from data values within the
program itself.

variable name [ . variable name...]

The i i list may consist of simple numeric variables, numeric array elements, string variables, and
substrings, separated by commas.

Example:

This statement assigns values to two numeric and
two string variables.
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one-dimensional array M and the two-dimensional array F:.

The operating system uses a file mechanism, called a data pointer, to track the 1" T item that is to be read
next. The leftmost item of the lowest-numbered [T statement is read first. Afterwards, the data pointer
advances one item to the right and continues to do so each time another value is read. After the last valuein
a OHTH statement, the data pointer advances to the first value of the next higher-numbered {ifiTFi
statement, and so on through the [ T H statements.

Example:

18 | Beairnming of Program. a. Thedata pointer for the program is initially set

to the first line of the file.
a

JEE DETH 4 b. Executing i ¥ readsthe first dataitemin

the file, 4, and leaves the data pointer after that
b item.

G181 Midddle of progean,

EEE DATH 2, L.& . 4,.7.%9 ¢. Executing F {1 %' reads thenextitem in the
file, 9, and leaves the data pointer after that
item.

c d d. Executing KEMD 2.7 readsthe next two

ElE L End of items, 1 and 8, and again repositions the data
pointer, and so on.

The important point is that the order of [ii T items from left to right and from lowest-numbered to highest-

numbered [1H T F statement determines the order of their use.

EE DATH 4,8 ,01,8,4, 7,8

\ These three data groups will be accessed identically
in sequential, or serial reads.

ATH 9,
DATA 4,
DATH &

If a program tries to read more values than there are {1/ 7H items, then error 34— izt a—will occur

during the Rl statement. i+ I

Each numeric variable in a i statement.
The precision of a numeric [1F T value is determined by the variable’s precision in the program (i

SHOET, or THTEGER), and rounding will occur if necessary when the numeric variable is assigned the
value. String variables in the FEF{i list must be dimensioned properly to accommodate the number of
characters read from a i T statement, or error 42— =1t ri g ton 1 orea—will occur and no assignment
will be made. If a number (for example, = is read into a string variable, the program will treat it as
character information rather than numeric information.

Fi,
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[ —
Yy

[if4 Tl statements can be placed before or after FEill statements. Our examples show [iFi T+ statements at

the end of programs. {IF T statements are ignored during program execution if there are no corresponding

i statements.

Example: The following program reads numbers sequentially from a {1 T statement and computes their
squares:

Reads the first number from the [T list in line 60.
The value of F (4) determines the number of loop
iterations.

[1H T items are read sequentially.

Variable ¥ inherits the value of the data items, one
by one.

A total of four items are read during the loop.
Extra data items (5, 8, and 13) are ignored.

Changing the value of the first [} TH item (4) will
change the number of times through the loop. FUF-
MEXT loops are an efficient way to access A TH
values.

Rereading Data (i )

© statement moves the data pointer either to a specified line of the file or to the lowest-
i statement in the file (if no line is specified).

" [line number]

The line number must be an unsigned integer from 0 through 9999. The specified line must begin with a
: H keyword.

Beeps a musical scale.

Repositions the data pointer to read the first value
of the lowest-numbered {1 T statement (the value
130, in line 70).

statements cannot be executed from the keyboard.

The |

i Program

The preceding text describes how to read i
program. The i
iT #,and RET

i fi statements that are embedded in the currently executing

iH %

rogram included with your HP-75 uses three powerful statements, i
#, to store and retrieve information in a data file outside the program itself.

y

1
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When you run the fif {7 program, you create data files containing lists of names and associated
information. You can create an address file or phone directory, a list of birthdays or anniversaries, or any

other kind of list in which up to 32 characters of text information is associated with a name.

Find the two magnetic cards for the iii

Foopuy ocard o Trhanelist #

The i [ fileis recorded on four card
tracks—four passes through the card reader are
necessary.

After you've copled the file to memory, the prompt and cursor will reappear. Assuming you've |
HIE FiEd a nonempty Wk 1 L &, execute an b

{ T command:

sadit Cramelist #

The size and date of the program may vary,
depending on your version.

The fully initialized program requires about 3000 bytes of memory. When you run the | T program,
you will be prompted to enter the name you want to associate with the information in the data file.* Press
RUN |:

Ermter filename? B The filename may be any valid filename either

PRGM quoted or unquoted.

Erter i lamame? o

PRGM PRGM

We use a single letter. The message signals the program’s readiness to
enter, search for, and display information from the
I file.

Each entry may consist of a last name, a first name, and up to 32 characters of text. The H
program uses the F function (discussed in section 13) to “take over” the keyboard so that the followmg
keys are given special functions while the program is running.

To add an entry to the file.

and ] To display other entries, arranged alphabetically. First-name-only entries will be listed ahead
of all last-name entries.

To display the first entry of the file.

SHIFT)[3] To display the last entry of the file.

- To display the first last-name entry under that initial.

(=] To search for an entry, given a first name, a last name, or both.

(SHIFT](=] Used after [=]to display the next entry having the same first name or last name.

* Later, you may enter the name of an existing file that you want to update.
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To cause “split-screen” viewing and listing of entries, with names in left screen and associated
information in right screen. Pressed again to restore a compact display format.

% devices.

[~Jand To view the left screen of an entry.
(=]

and To view the right screen of an entry.
(*] To print-list the entire file on curren
(=] To delete an entry.

G To end the i I program.

You may also interrupt the program by pressing . For our example we will use i

i tocreate a

telephone directory. Press the key now to add the first entry in the i file—William Tell’s name and

telephone number (111-555-3400, extension 2205).

Press(/]to cause split-screen viewing:

Peedl L, William
PRGM

Ll

Prompt to enter the last name. Type it and press
RTN|.

Prompt to enter the first name.

Prompt to enter the text in the information field
(note field). Typein the phone numberin a
convenient format. Remember that the note field
will hold a maximum of 32 characters.

First entry is completed. The distinction between
uppercase and lowercase letters is preserved.

The normal, compact format for completed entries.

The left screen shows the name.

Press (=]or [SHIFT|[=]. The right screen shows the

number.

Press[/]to restore the compact display format. Completed entries will remain in the display until you press

another key.

The preceding example used all of the fields in the entry. You can bypass fields by pressing without

typing an entry. Press (+]for another entry.

No entry. Press for the next prompt.
Entering John’s name.

Enter telephone extension.

Completed entry.
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Press[+]once more for a third example:

Entering Helen Tell’s phone number.

While the program is running, use the [t]and [4] keys to review the entries. Then press [*]to list the entries. (If
you have previously declared an external printer, the entries will be print-listed.) Pressing before you
press [*] causes the note field to be separated from the names by a string of periods and to be listed beginning
at column 33.

Restrictions on i+HFiE!

e Entries can contain any character on the keyboard except a comma.
e Either a first or a last name must be entered for each entry.

e Names are sorted without regard to case; however, embedded blanks may cause a name to be placed
ahead of its spelling without blanks.

e A maximum of 32 characters can be entered for any field

o Up to 96 characters total may be typed in an entry, but only the first window of information will be
displayed when is pressed and only the last window of information will be displayed when [+]is
pressed (assuming compressed display format).

To locate an entry, either press the key corresponding to the first letter of the last name, or press (=] and
supply the last name, the first name, or both. The heading of the program, Ham= 1.1 =1, will be displayed if
no match is found. If you find an unwanted entry, press [-]to delete it from the directory. Finally, press [-]or

to stop the program.

Now executea |
catalog.

Fil.l. command; the [ file, the most recently created file, will appear first in the system

The catalog entry of [, the data file that’s been
created and accessed by the HAMEL [ 5T program.

A listing of [1 will show the formats used by the HFMEIL.
Tizmt "o’ [RIN]:

A null string (' ') represents a first-name-only
entry.

"Helen ', Tl
CPHAlidamt 0Ll

The program stores all entries—names and
numbers—as quoted strings.

To add more entries to the [ file, press [RUN] to restart the program, specify [i as the filename, and press [+].
The number of entries in the directory file, as well as the number of directory files, is limited only by
available memory.

The Fi i # statement is used to create new data files and to make existing data files available for
program input and output.

Creating and Accessing Data Files (-
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FimnIGH # file number T 'filename '’

The FAISS [ GH # statement assigns the file number you specify to the filename you specify. The file number
can be any numeric expression that rounds to an integer from 1 through 9999. This means that each
program can address up to 9,999 files, depending on available memory. The quoted filename can be specified
by a string expression.

Example:
18 IHFUT 'Hhat file® '@ A¥F
oIG ASEIGH # 1 TO A% Assigns the number 1 to the file specified by H#.
When an AZEIGEH  # statement is executed:

e A new BASIC file of that name is created if the named file doesn’t exist already in memory.
o Thefileis opened; that is, a unique data pointer is set to the first line of the file or to line 0 if the file is
empty.

About file numbers:

e File numbers are used in all communications between programs and data files.
e Thereis a one-to-one correspondence between file numbers and data pointers.

® Several data pointers can be associated with the same file through a series of FZ5 10 # statements
that specify the same file.

®  You can also assign file numbers by executing Fi%= I 51 # from the keyboard.

® File numbers are global—that is, any program can reference the same file by specifying the same file
number.

e A file number stays assigned to the same file indefinitely or until the file number appears in another
S5 1M # statement.

Storing Data in a File (¥

A data file opened by an FZ5 15 # statement is ready for data access. Use the FEIMT # statement to
print values to a particular data file.

FEIMT # file number [.line numberl : expression [, expression...]

Each FEIMT # statement causes the HP-75 to move the data pointer to the beginning of a line in the
specified data file, to evaluate the expression in the FFIMT # list, and to print the values to the file as
[IFTH items.

Here’s an example to execute from the keyboard:

sxian#d to hew '@ Press to create and open the HE file and to
position the data pointer to line 0.

SpRintHE start ' L, sqrCR 0l This statement moves the data pointer to line 1 of
MHEL and prints three values to the file.
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Then execute:

lizst triew ' B TOATH ‘atart 1,1, 4142] 7

To list the contents of the file. One string and two numeric constants have been
printed to line 1 of the HE I file.

If no line number is specified in the FF Li4T i# statement, then the data pointer is moved from its current

location to the next {2 Tl line in the file before the data items are printed. If no {iFi T line exists after the
data pointer, then FFE [T # causes a [1F T line to be created with a line number one greater than the last
# statement is executed, so the
FRIHT # statement causes the creation of line 1 in the file (one greater than line 0).
A second example:
Tprint#E: foreats s line B Pressing causes line 2 to be created in the data
file and causes the value of the string to be printed

to that line.

If a line number is specified in the FETHT # statement, then the [iF T items are printed to that line. You
may use any numeric expression that rounds to an integer from 0 through 9999 to specify the line number. If
the i 11T # statement specifies a nonexistent line, then the line is first created and the values are printed
afterward. The following example demonstrates the movement of data pointer #2 as other values are printed
to the HiZid file.

Initializes three variables.

Creates line 99 of HE i and prints ' bz
the data pointer at the end of the line.
Creates line 100 and prints ° K
Creates line 200 and prints °
Creates line 201 and prints ‘moira *,
Prints 1 % and ' thera ' inline 202.

= ' ; leaves

b

specified locations.

cause existing file lines to be overwritten. After a Fi# I 7T # statement, the data pointer is left at the end of
the line.

If the FRIHT # statement specifies an existing line in the file, it must be a [3IA T line; otherwise, error
34—y iat s—will oceur, no printing will be done, and the data pointer will be left at the beginning of the
specified line.

occur and a zero (if a numeric variable) or a null string (if a string variable) will be printed to the file.
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printed to the file.

If the last line of the file is 9999 and a FF T HT # statement attempts to create a higher-numbered line, then

# statement attempts to make a program print to itself, then error 51—
v § i1 #—will occur, nothing will be printed, and the program will be deallocated.

Reading Data From a File (}

You can use the REF[I # statement to read any data value in memory.

# file number [.line number]: variable [.variable...]

The file number and line number can be any numeric expressions that round to integer values in the proper
range, 1 through 9999 and 0 through 9999, respectively. The variables may be simple numeric variables,
numeric array elements, string variables, and substrings. The data pointer moves from left to right across
the [i#7 i statement as the | variables are filled from left to right.

Here are several examples based on the F

Positions the data pointer to line 200 and assigns
LiF the value of s

Assigns a substring of Tf the four characters i i~
from the next data value, in line 201.

Assigns ‘7 the value 18 and assigns a substring of
T# the value 115, both from line 202.

Assigns [ the same value, 18, from the same line

202.
Assigns ¥ the value iv& i-= from line 99.

Displays variables.

If a # statement causes the data pointer to move past the last | item in a file, then error
34— ols T a—will occur, and the data pointer will be left at the end of the last [i#i 7 statement in the file.
Similarly, if a line number is specified and the variable list would cause the data pointer to move past the
end of that line, an error will occur and the data pointer will remain at the end of the line.

Like # statements, it statements may be executed from the keyboard. Note
that the line numbers specified in # and - statements will not be changed by a
command.

Closing Data Files

When you finish using a data file, you can close the file with any of three Fi% [ 51 # statements.

# file number I} #
# file number T3 '
# file number T '
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Closing a file means that you’ve ended the association between file number and filename. It’s not necessary
to close HP-75 data files; however, there are several reasons for doing so:

e To protect the valuesin a file from being overwritten.

e To conserve memory. Each open file requires 15 bytes of memory. Closing the file means the HP-75
reclaims that amount of memory.

e Toshow in your programs when a file operation has been completed.

You may also wish to purge unused data files to conserve memory.

Serial and Random Access

Specifying line numbers in EEAT # and FREIMT # statements is optional, depending on whether you want
to address your [iIFTH statements individually—called random access—or sequentially—called serial
access. You don’t specify line numbers for serial access; you do specify line numbers for random access. A
common practice is to position the data pointer to an initial line in the data file by specifying the line number
(random access) and then to print or read serially from there.

The following “stopwatch” program is an example of a serial print operation. The program prints to a data
file the number of elapsed seconds every time you press a key, enabling you to record as many time splits as
you'd like.

COTOE TRATOH! Creates and opens the data file.

I=1 Initializes T and 1.
COTHEHM GOTO 28 Causes the program to wait for a pressed key.
TIME-TE Prints (serially) the elapsed time since the start of
the program.
ERODIEF T @ I=I41 Displays and increments the counter value.

sE GOTO 3

Program Explanation. When you press [RUN], the program stores the beginning time in variable T,

time to the I T H file. To examine the values in the data file, type 1 i =t "watal ' [RTN].

The following example shows the use of a FEM # statement for random access to the WA T H file.

ol 1 ASEIGH # 45 TO 'watchk:® Sets data pointer #45 to the first line of the AT H
file.
THFUT ‘wkhat split? 'iH
FIl # 45 ,f ;1 R Uses the value of fi to position the data pointer and

to read the value from that line.

When a serial FEIHT # statement is first executed, or when serial printing exceeds the line length of the
current [1F T statement, then either:

¢ The HP-75 advances the data pointer to the next higher-numbered [ifi7F statement in the file,
skipping lines between LI TF statements, or

e The HP-75 creates a new 1" 7 statement in the file by incrementing the last line number in the file by
I'H statement exists after the location of the data pointer.

1. This occurs when no other i

Serial FEFA[} # statements advance the data pointer from one i TH item to the next, skipping the lines
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between [IF TH statements. Serial FEIHT # and FEML # statements enable you to print to and read from
data files without referencing line numbers.

On the other hand, random FFI1HT # and FEFML # statements enable you to print to and read from specific
lines but do not allow the data pointer to move past the end of line. First, a check occurs for the line specified
in a random FFEIMT # or F # statement; error 34—y olat s—will occur if the line is nonexistent

I'Fi line and the data pointer will be left at the beginning of that line.

Assuming the line number is valid, if the items in the random FF IHT # statement exceed the line length,
then as many complete items as allowed by the line length will be printed, error 28—
record ower f1ow—will oceur, and the data pointer will be left at the end of the specified line. If the
random FEM # statement tries to read more values than are stored in the specified [I/Fi TF line, then error
—will occur, and the data pointer will be left at the end of the specified line. The restrictions

on random FEIHT # and FEMLDl # statements ensure that the data pointer won’t move farther than

expected.

Note that you can’t cause a data pointer to move backwards across a [IFTH statement. Each FRIMHT #
statement starts printing forward from the beginning of a [IF TFi statement; each FEFL! # statement begins
reading forward from the location of the data pointer.

Special Forms of |

There are two special forms of random F# IHT #and FEF{I # statements that include neither semicolons

nor variable lists:

FEIMT # file number. line number

FERIT # file number . line number

Therandom FFIMT # statement moves the data pointer to the specified line, deletes it, but leaves the data
pointer positioned at that line. The specified line must be either a [!H T statement or a nonexistent line;

Example:
4BE FEIMT # &, FO6 Moves data pointer #6 to line 200, deletes that line
from the file, and leaves the data pointer at the
beginning of line 200.

The random FER{ # statement simply moves a data pointer to the beginning of the specified [IFiTH
statement.

Example:

418 READ # &, 1666 Moves data pointer #6 to the beginning of the [ TF
statement in line 1000.

numbered [1Fi T statement in the file (if no line number is specified).
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RESTORE # filenumber [.line number]

Both parameters may be numeric expressions. The line number must specify a currently existing i 7 Fi

Both statements position the data pointer to the
[ T statement in line 900.

418 READ # &,

Note that a program may reference itself with =izHl # and
{IFE statements.

# statements, just as with FE i

Statement Summary

#, FEIHMT i,

Following is a summary of the F ] #, and FE # statements. The
abbreviations fn and In represent file number and line number, respectively, where 1<fn <9999 and

0<In <9999.
Statement Action Error Conditions
# fn TO ‘name Sets data pointer to first line of If name is an invalid filename or fn
specified file (line O of a newly is not in the range 1 < fn < 9999.
created file).
# fn TIHOHE Ends the association between file If fn is not in the range
and data pointer. 1<fn<9999.

FEIHT # fn items Finds next i line; if none, If attempting to create a line greater
creates new Li 1 i line at end of than 9999.
file. Prints items, advancing data
pointer through the file.

FEIHNT # f.in items Finds [iii7 1 line /n; if nonexistent, If In is an existing, non-iifi T line,
creates i.iif i i line /n. Prints items or if items exceed one line length.
and leaves data pointer at the end of
line.

FEIHNT # fn.in Finds [ii7 i line /n, deletes, and If /n is an existing, non-{iii T i line.
sets data pointer to beginning of /n.

ft # fn items Reads items, beginning from If attempting to read past the
location of data pointer and end-of-file.
advancing data pointer through the
file.

i fn,In ! items Finds line /n. Reads items and If /n doesn’t exist, if /n is an existing,
leaves data pointer at the end-of- non-[1ii T line, or if attempting to
line. read past the end-of-line.

# fn.in Moves data pointer to beginning of If /n doesn’t exist or is a non-i.

In. line.
# fn Moves data pointer to beginning of If no LI TH line exists in file.
first IF T H line in file.

e # fn.in Moves data pointer to beginning of If /n doesn’t exist or is a non-iiFi T
In. line.
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All FETHT # statements,
data pointer to the beginning of a line.

# and random FEFD # statements initially move the

Note that file numbers in FF “HD #, and F

been previously opened with F:

BASIC files may reference themselves in REMAD # and “F # statements, but error 51—

6h— e EE # statement addresses a F'i, i, or I file.
The line numbers spemfied in FEINHT # REMD # and | - # are not updated by JUTEE R
commands.

Storing and Retrieving Arrays

Entire arrays can be stored and retrieved in single FFIHT

# statements. A comma between

parentheses (e.g., & , ¥)indicates a two-dimensional array.
Examples:
T Aoy Prints all values of Fi i ', a one-dimensional array,
to the specified file.
TR T Assigns values to the elements of array £ @ . * from
the specified file.

# statement causes an array to be printed as a series of data items, from lowest-numbered
element to highest- numbered element according to the lower bound and dimensioned size of the array. As

contains any null, or unassigned, elements, warning 7—rio il —w1ll occur when the F
statement is executed, and the data value for the null element w1ll be set to zero (assuming a I g
setting). You can interrupt the I I M7 # operation by pressing [ATIN].

Two- dimensional arrays are printed and read element by element, with the last subscript varying the

and if the array is printed to line 100 of a data file, then a listing of the data file will show:

2 The array values are stored in “row major” order.

The following program fills array variable 7 ¢ .  with four test scores and one average from three students,
then prints array T
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OFTIOH BRSE 1 @
FOR I=1 TO 3
Tl Sa=R Initializes student average to zero.
S8 FOR J=1 T 4
ol [HFLIT Tl ;
[

Dimensions T, .

Fills one element at a time.
A A Computes new average for the student.

4
1RE ASSIGH # 1 TO
118 PEIMT # 1.2
i
1

Creates and opens data file Tt
\ Prints entire array to line 2of TE =T Z,
12 DISF '"FArrag iz stored) !

I8 CAT 'test' 8 LIST 'test! Displays catalog entry and lists the data file.

Run the program and then list the data file—the 12 test scores appear in the same order they were entered
from the keyboard; and test averages appear as every fifth [i TH item.

You can read array information from a data file in much the same manner. For example:

SEE DIH
Til11l irm o«
HOREAD #

a0 OFTION EASE i Declares another array of the same size and type as
; the original 71 , .
Fills the entire array from the values in the data file.

Displays student averages.

Closes the file.

elements, in row major order.
You can also manipulate array data values element-by-element.

Examples:

i Assigns values to elements 1 through 10 of ¢ »

Flokls from file #30.
For large arrays, serial—rather than random—FR= 1T # and FEFAD # statements are recommended
because serial printing and reading allows data values to be printed to and read from successive i T

statements, whereas random printing and reading may cause errors due to line length overflows.

Accessing Text Files

Programs can access text files as well as BASIC files through H ,

SIGH #, FEIMT #
TIHRE # statements. This capability enables programs to read, process, and write lines of text.
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Example:
o1l ALE ¥ 1 T mple', TEST Creates and opens a text file.
N FRIMT # 1 @ ' Youw marn print g Prints the characters of a quoted string to the text

“iables, file.

Collects the letters of the alphabet in E'#, one by one.

o Prints the characters of the string variable to the
text file.

1Mo

The value of E# is printed three times. Note that
leading blanks are not inserted.

To create and open a text file, use the extended form of the F 1:H # statement:

2 # filenumber T 'filename' . .. .I.

BT
The AZZIEH 4 statement creates a file of the specified type if the file doesn’t exist and sets the data pointer
to line 0. It’s unnecessary to specify TE“T or BF % I1 if the file already exists; the A= I EH # statement

sets a data pointer to the first line of the text or BASIC file.

After opening a text file, use the FEIHT #, FERL #, and F
contents of the file:

# statements to manipulate the

e FEIHNT # printsthe values of string expressions to the file.
e mEFIY # reads characters from the file into string variables and substrings.
®

# moves the data pointer to the first line of the file or to the beginning of the specified line.

Here are the main differences between accessing BASIC and text files:

Differences In: Opened BASIC File Opened Text File

Composition Consists of zero or more numbered lines of Consists of zero or more numbered lines of
1T i statements; may be mixed with other | text.
program statements.

iFTH ltems May be either characters or numbers, Each line is interpreted as one item, that is,
separated by comas. a contiguous string of characters.
Error Conditions | If line specifiedina FFEIHT #, KE #, If line specifiedina FEFD # or

or I# . # statement is an existing, s [ # statement doesn't exist.

non-Lit T H line.
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A FETHT # list addressed to a text file must consist of strings only, which may be quoted strings, string

variables, substrings, string functions, or any concatenation. Error 65—: i—will

(R A il

occur if an attempt is made to print a numeric value to a text file. If two or more strings appear in the same
FREIMT # statement, then the characters of both strings will be joined in the same text file line. When using
FRIMNT ¥ to write text files from BASIC programs, it is a good practice to make sure that a blank is the first
character of each text line. If digits directly follow a line-number—without a separating blank—then the

The following example assumes that
declared string variables:

Opens the text file.

The random F& 17T # statement finds line 100 or
else creates line 100 (if nonexistent) and prints the
values of both variables to line 100.

F Theserial FEiHT # statement prints the value of
the string expression to the next line of the file,
creating a new line at the end of the file (101) if

necessary.
148 FRINT # 2. 2% Deletes line 99 but leaves the data pointer positioned
to the beginning of that line.
LEGE - # 3 Restores the data pointer to the first line of the file.
IfaFRIMT # item causes theline length of the text file to be exceeded, then:

e Ifin a serial print operation, the data pointer is advanced to the next line of the file—creating a new
line at the end of the file if necessary—and that item and remaining items are printed to the new line.

e If in a random print operation, the data pointer is left at the end of the current line, error 28—
recoro over §1ow—is reported, and that item and remaining items are not printed to the text file.

Each string variable in a # list is filled with the characters from one line of text. Multiple string
variablesin a f% # list cause succeeding lines of text to be read.

Examples:

Reads all characters from line 100 into I %,
Reads all characters from the next line into
Reads all characters from the next line into [ #

and

‘EFi: # statements leave the data pointer positioned at the end-of-line after the last character read from the
text file.

Errors may be caused by improper reads from text files:

e Astring variablein a Fiili # statement must be dimensioned to accomodate all the charactersin the
line read from the text file; otherwise, error 42— =1 i r i i—will occur.

e The

[ )

# list can consist of string variables and substrings only; error 65—

:i{—will occur if an attempt is made to read text into a numeric variable.

¢ The optional line number in a
error 34—t oiata—will occur.

i # statement must refer to an existing line in the file; otherwise,
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¢ In a random read operation, the data pointer is not allowed past the end of the line. Consequently,
multiple variables may not be specified in a random FErl1 # statement.

The |

"Program

SHO#, FRETHT #, KEAD #, and FE # statements to

BOWTOTH THF

100 FF=line: Tk

Cprint e

A File from another

I anld R oo s,

“obeoEt i
Zk3
THEM 158 1 e

LR FEmeE T o,
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found in the file, the program displays the number of lines in the file and the message ot v,

When run, the program prompts for the search string:

Search ztring: B Assuming your Z0LIECE file is as above, search for
PRGM the word ‘BASIC’.

Search strimg: basicl 4 ¢ file from another BRASIC
PRGM

The string is located in the fourth line of the text file.

Try running the program again and searching for a nonexistent pattern:

Search strinag: nonzensel B olines irn text) not Found,

PRGM

Long Data Lines

A maximum of 94 characters may be typed in one display line; two positions are reserved for the prompt and

twice as long.

The upper limit for a data line printed to a BASIC file is 253 bytes. Each item in the (1" TH statement will use
two or more bytes of the available 253 bytes:

e Eachinteger requires 4 bytes.
¢ Each non-integer requires 9 bytes.

¢ Each string requires 2 bytes plus 1 byte for each character in the string.

Note that none of the 253 bytes are used for line number, {1 T keyword, spaces, quotation marks, and
commas.

The upper limit for a data line printed to a text file is 255 characters including the line number.

When along data line is afterwards listed or fetched, warning 67—1 i too 1ona—will be reported and
only the first 94 characters of the line will be displayed. Although the end of a long line may not be examined
or edited directly, all of the values in that line may be accessed with FEFI1 and REFMD # statements.

Error conditions:

¢ If more than 253 bytes are printed to a BASIC file in a random FFEIMT i statement, then. error

28— rwoorod ower £ Low—will occur and only as many items as will fit in the line will be printed.

¢ If more than 255 characters are printed to a text file in a random FFIHT # statement, then error
28— oo owe e+ L ow—will occur and only as many string expressions as will fit in the line will
be printed.

In contrast, a serial Fl [T # statement causes the data pointer to advance to the next available line and
print the remainder of the data items in that line.
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Introduction

Any program may call, or execute, another. That program may in turn call another, which may call a third,
and so on.

Program A Program B Program C Program D

When a called program finishes executing, it returns control back to the program that called it, after the
. L. statement. Thus, main programs can consist of a series of program calls to procedures, often referred
to as subprograms. For example, frequently used routines may be stored in memory as “library procedures,”
accessible to all programs. Values can be shared between programs by means of data files; parameter
passing by address and by value are possible.

)

program at the point where you want the branch to occur.

CHLL ‘filename’*

The filename may be specified by any string expression that names an existing program file in memory.
Any file that can be run can be called.

When the called program encounters an E{} statement or the end-of-file marker, it returns execution to the
calling program at the first statement following the i
corresponding returns is limited only by available memory.

L. statement. The number of program calls without

230
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Comparing =iitand

F1ik and [:FL.1. instructions share several characteristics:

e Neither Filt4i nor iiFi.i. affects the values of calculator variables.

e Both Fiiliand iiFi.L. initialize the values of program variables.

¢ Both run and called programs are deallocated and their variable values are lost when execution ends;
both types of programs remain initialized when execution is interrupted with or ST,

e Both Fiiil and CFAL.L. can be executed from the keyboard.

e Any program can FLiH or CFil.l. any other program.

e Thefile pointer is not moved from the current EDIT file when Fiii4 and ZFiL.i. are executed.

The differences are that:

e F[lil may specify a beginning line number; :#1.1. always begins execution at the lowest-numbered line

of a program.
e Execution does not return to a program that runs another program.

® The variable values of a calling program are preserved while the called program is executing. fiiii
deallocates all program variables except those of the currently executing program.

Fand : Programs

To display a message and assign two variable
values.

To interrupt execution.

T program now: Type I and enter the program.

Execution will transfer to i DU and return to

the following line (50).

Execution stops at line 40 of L f—that is, in the last
file you edited—at the line where it was left when was pressed. Verify the location of the file pointer by
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values of variables # and E #:

ra, kil Z seoond

The values as assigned by the called program.

The example is to show that you may check and change only the variable values of the interrupted program
SECOHD), even though the file pointer may be positioned in another program (the

% T). However, the values of the calling program variables are saved in memory until
execution returns to the calling program.

Note also that you may check and change the values of current calculator variables during a program
interruption, assuming they have differing names from the interrupted-program variables.

Type -t to resume program execution:

Back 1o FI

Execution is now interrupted at the % T{1 statement in line 60 of F I 5T, When you check the values of i
and B¥, you'll see that they’'ve resumed their original values, 1 and fi r#1t, respectively. When the
ZECTHL program was continued, it immediately encountered the end-of-file marker and returned execution

to line 50 of F I K= 7. In the process, the SE U{IM[1 program was deallocated and its variable values were lost.

If an error occurs after a program call, then an error message is displayed and execution stops at the line in
the called program that caused the error; however, the file pointer stays fixed in the last file you edited before
running the program.

Passing Values Between Programs (

Programs may share any number of values by means of data files.

Calling program Called program
AZSIGH # 1 TO
data file
BT H , — » READ #1,1;: values
EFE'IHT # 1: values 1 [ Process values
CHLIL. program .
| | FREIMT #1.1:new
[ ] FERD # 1.1, new values -
| values | | ™ eno —l
| END | | |
I_ L» Data file —-l J
- — — — —— — 1 DATAvalues - — — — — — — —

The diagram shows that the calling program creates a data file, prints to it the values to be passed, and then
calls the second program. The called program reads the values from the data file, processes them, and prints
the new values to the data file. When execution returns to the calling program, the program reads the new
values from the data file.
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Any filename, file number, or file line may be specified for the data file, as long as the calling program and
called program access the same [1F1 T items. The following two programs compute the polar coordinates of a
point, given its rectangular coordinates. Type sciit 'main' and enter the calling program:

18 1 e MA T
20 OFTION FHGLE RADIAMS

'Eeoctargular coordinats

LTH tdatal IR TH provides temporary storage for coordinate
values.

o5 FRIMT # 1 @ =,% Prints the values of  and *' to the data file.

‘polar!
# 1.5 @ RBLT Reads the new values from the data file.

Then type &:di 1t ‘palar ' [RIN]and enter the FIIL AR procedure:

Accesses main program variable values.

(TE Prints new values to the data file.
Now run the Fifi 1 program:
Feoctanaular coordinates: B Type = . * and press .
PRGM

Note that the 1L FiF procedure reads from line 1 of the data file and prints to line 2. It could instead read
from and print to the same line, assuming that the main program also addresses that line.

Note also that the values of the main program parameters /% and "' aren’t affected by what the called
program does to the values. This is referred to as passing by value. Passing by address—when the calling
program parameter values are changed by the called program—is also possible; the calling program should
assign the processed values to the original parameters as it reads the new values from the data file.

You may choose to have the calling program purge a data file when the values transfer is complete, or you
may choose to list the data file to check the values that have been printed to it. Commonly, you’ll need to
reference only one or two lines of a data file when passing parameter values.

Global and Local Declarations

Any program may set a machine condition, such as the [1ELF" rate or the trigonometric mode. A global
declaration, e.g., OFTIOMN AMGLE RFAIDIAME remains in effect until another global declaration, e.g.,

COFTION FAMGLE , 18 executed.
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All commands that set machine conditions (page 163) as well as certain BASIC statements act globally. For
example, the file numbers declared in ¥ { { statements are global—any opened data file may be
accessed from any program as well as from the keyboard. Once an statement is executed, the
specified file number stays associated with the specified file until another +{ # statement is executed
that redeclares the file number.

Other statements, called local declarations, affect only the operation of the currently executing program.
The D1IH, THAGE, LET, and GFT IO | statements are examples of local declarations. Branching
statements, subroutines, and user-defined functions are all local to the currently executing program.

will continue its count but will not cause any interrupts. When execution returns to the calling program, the
timer will interrrupt when its next interval comes due, as if nothing had intervened. For example, if a timer
is set for a 10-second interval and 5 seconds before it comes due another program is called—taking 7 seconds
to run—then the timer will be ignored during the call and the next interrupt will occur 8 seconds after
execution returns to the calling program.

Although timer interrupts are local, timer numbers are global. For example, there can be only one timer #33.
If a program declares timer #33 and then calls another program, and if the called program itself declares
timer #33, then timer #33 becomes the “property” of the called progam. The calling program must
subsequently redeclare the timer to regain control. This means that any called program may turn off a timer
set by any other program.

The sequence of random numbers returned by the =#I! function (page 83) continues unbroken during

program calls. For example, if program i displays three random numbers, x1, x9, and x3, and calls program
i, then the next random number available to ¥ will be the fourth random number in the sequence, x4 (unless,

of course, & contains a
called, the sequence of random numbers will begin at a starting number local to .

i ]3".' ul [ZZZ' |ZZZ' -
AR %

Example: The factorial function may be defined recursively as follows:
For all nonnegative integers, x,

FAC() = 1 if x =0.
tx) = x X Fac{x — 1) otherwise.
This is a recursive definition because the function in the second instance is defined in terms of itself.

The following two programs show how recursive calls can be used to compute factorials. Type
goiit "=zhell’ [RTN]and enter the main program:

Opens a data file for passing values.

Converts i to a positive integer value.
Prints the value of i to the data file.
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FE REARD # 1.1 ¢ H Receives the final value from the final execution of
FHAL.
iz'iH

T e F i om

SEOREAD B 1.1 ;o w ¥ inherits its value from the calling program.

IEOIF H=@0 THEM FRIMT # 1.1 @ 1 @ Tests the current value of parameter ' for the exit

Er condition.

4 FRINT # 1.1 & ®-i If the test fails, i is decremented and the new value
printed to the file.

=@ CALL fac! The recursive CHL L.

EROREAD # 1.1 5 % Execution from the last call returns here. ' is
assigned the value returned from the previous
procedure.

Computes the factorial for the current level of
recursion.

AR OFEIMT # 1,1 ; = Returns the current value of the factorial to the data
file.

D EMD Returns execution to the calling program.

Factorial of? @ Type = and .
PRGM
& factorial iz T2A The answer, after 6 calls to FF,

You may examine the way succeeding program calls affect the size of available memory. Insert a line 15 in
the Fii: procedure:

15 DIsF MER To display the amount of available memory right
after the procedure is called.

i.l. now, you’ll notice a decrease in available memory after each call; memory is required
for saving program variable values, return addresses, and so on. The number of layers of program calls,

including recursive calls, is limited only by available memory.

When you run -

Other forms of recursion are allowed:

Mutual Recursion Indirect Recursion
AcallsB A calls B
Becalls A BeallsC

Ccalls A
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Here’s a simple example of mutual recursion:

The FFEEL program. The MAE"Y program.

18 DI%PF '"Thiz iz Fred-call Marg? i@ DIk "Thiz iz Marg-call Fred!

S8ODALL "Marg! sE OFLL TFred!

These two programs will cause an endless build-up of program calls until execution is interrupted (by
pressing [ATTN]) or until memory runs out (causing error 16—t srncugh = rw), Note that when you
edit either program, the system will deallocate both programs and reclaim the memory formerly required for
keeping track of variable values and program returns. (Running a different program or typing
mlear wars deallocates the programs, too.)

The H T# function discussed in section 13 is useful for tracing program flow when control is passed between
programs. Remember that |
program. For example, [1 [ &iF

the procedure when it begins executing.






16

Section 16

Display and Printer Formatting

Contents
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Introduction

You can control display and printer output using:

¢ (Commas, semicolons, and the 7 i function in [ IMT statements.
o [I{iITHand FHI{ITHcommands.
o Control characters and escape codes.

o Thet

Three statements, [ I
output to I

, provide even more formatting control over

LM line number [ :disp using list]

iz line number [ :print using list]

TMAGE  format string

238



Section 16: Display and Printer Formatting 239

The line number in a i zor# iT U5 IHG statement must be an unsigned integer, 0 through
9999, and must refer to a valid I i:F statement, which may be placed anywhere in the program. The disp
using and print using lists may be comprised of any numeric or string expressions.

The format string in an I0iii:E statement is a series of characters that spec1f1es the desired format or
formats for output. The HP-75 will accept any combination of characters after an IMFG:E keyword with or
without quote marks. The HP-75 checks the 1i statement for correct format specifications when the
I iFGE statement is executed during a program and not when you'’re typing the statement itself. An !
statement shouldn’t appear in a multistatement line; if it follows another statement, an !
will never be executed; if another statement follows the I keyword that statement won’t be recognized
as a statement. An IFF

statement

The items in the disp using or print using list are separated by commas or semicolons. However, the commas
and semicolons don’t affect the format as they doin {7 % and I 4T statements; they merely separate the
items in the list. The output is totally controlled by the format string of the I {4 statement.

The IF format string is composed of field specifiers, separated by delimiters. Each specifier is itself
composed of symbols that determine the format of a single item in the disp using or print using list. The
symbols in the I

statement specify the number of digits, the placement of a comma, decimal point, or
blanks—virtually anything having to do with numeric and string output and carriage control.

Example:

AR THAGE

This I format string is composed of two field
specifiers: The first specifies digits, comma, and
decimal point; the second specifies 10 characters of
text.

Each item in the disp using or print using list must correspond to an appropriate numeric or string field
specifier.

{ 1% statement. If no
= device is specified, all prlnter output will be directed to the HP- 75 display and other
1= devices.

Delimiters (., )

Two delimiters are used to separate field specifiers:

¢ A comma (.)is used to separate two specifiers in an I I - statement.

Tl

® A slash () may be used to separate two string specifiers, but its main function is to perform a
carriage-return and line-feed (CR/LF). The slash can be separated from other specifiers by a comma.

Example:

Cdilscount ! “is equivalent to - ~.-. The commas are optional.
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Executed as:

ot Displays = t and performs 1st CR/LF.
Blank display; performs 2nd CR/LF.
Blank display; performs 3rd CR/LF.
dizcount Displays ol i sz t,

The symbols = .- indicate that three carriage returns and line feeds are to be performed between displaying
the quoted strings. Thus, two blank display lines are output. (If the output were sent to a printer, two blank
lines would be printed between — i t and ol i 5o t.)

The following I FFZE statement will output three blank lines before printing =z 1:

28 IMAGE 2. 'oost!

If n~ is at the beginning of an image format string, n blank lines are output. If n.- follows any field specifier
in an image format string, n — 1 blank lines are output.

Notethat [T 5F S THG and FREIHT U5 THEG statements generate a carriage-return/line-feed at the end of
the disp using and print using list. It’s possible to suppress the CR/LF with a semicolon in the
DTSF USTHG and FETHT LIS THG statements asitisin Il %F and FETHT statements.

Blank Spaces (:, )
% (or ) Specifies a blank space.

A number preceding :: specifies the number of blanks; for instance, 2 means four blanks. (:x = also
specifies four blanks.)

String Specifications (' ‘', " ¥, =,
Text can be specified in two ways:

“lor™™) Text enclosed within quotation marks is displayed or printed exactly as it is quoted,
without the outer pair of quotes. You may specify quoted strings in either the disp
using or print using list or in the I MAGE statement.

Example:
IEOTMAGE "ot 8w, "Results ' 8w, e 7 causes eight blanks to be output.
48 DISF USIHG 28 The location of an [ MAGE statement with respect to
the 15 L THG statement is arbitrary.

Executed as:
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a (or F) Specifies a single character. A number preceding  specifies the number of characters
that will be displayed or printed. When using the = string specifier, all text is left-
justified.

The above example could also have been written:

S8 A= 'Fesult=s'

och IMAGE ‘o', Bx, Ta,Hx, e

text.
TEODISPE USIHG &8 o R¥

Or like this:

o AfF='Results’
oo THMAGE a: A, %, a; za can also be represented as = #.
18 DISF USTHG 26

If the string item in the disp using or print using list is longer than the number of characters specified, the
string is truncated.

Example:
11 OISR WSIHG 128 ;0 'residenoe’
o1l IMAGE &= Allows only six characters to be output.

Executed as:

prmeE i ool

If the item is shorter, the rest of the field (to the right) is filled with blanks. The following TIMH:E statement
will output a field of 80 characters.

186 ITMAGE Rbs The string r = i deros will be followed by 71
(80 — 9) blanks.

Numeric Specification

A variety of symbols can be used to specify numbers: digit symbols, sign symbols, radix symbols, separator
symbols, and an exponent symbol.

Digit Symbols (i, [, =, 2, %)

i (or 1) Specifies a digit position. A number preceding ! specifies the number of digit
positions. If the number of :i’s to the left of the decimal point or radix specify a field
larger than the numeric item, then the item is right-justified in the field and leading
zeros are replaced with spaces. If the number of :I’s to the right of the decimal point or
radix specify a field larger than the numeric item, then the item is left-justified in the
field with trailing zeros. If the fractional part of the numeric item is larger than the
number of :i’s to the right of the decimal point or radix, then the item is rounded to fit
the specified field.
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Example:

138 DISF

148 THMAGE 5d,

A 35|

Executed as:

Note that [i and i are the only digit symbols that can be used to specify digits to the right of a decimal point
or radix. For example, to specify a decimal point and two digits, the symbols . ici, . i, . [, etc. must be
used.

= (or &) Specifies a digit position—leading zeros are replaced with zeros as a fill character. You
cannot use a i to the right of a radix symbol. Again, a number preceding = specifies
the number of digit positions.

Example:

e

An asterisk also specifies a digit position, but leading zeros are replaced with asterisks
as a fill character. You cannot use an ¥ to the right of a radix symbol. A number
preceding # specifies the number of asterisks.

Example:

An invalid statement.
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The IIMAGE statement contains two invalid specifiers (zrizz and d#=zzx¥) and will cause error 52—
inwalid IMAGE~—to occur when the [1I 5F 115 1HI: statement is executed. However, the following image
strings are valid:

SEE THMAGE dodz

Whenever an I i - field specifier contains an unrecognized symbol, an error 52— it}
will occur when the corresponding ! i ! statement is executed and execution
will stop at the line containing the

Field Overflow, page 247.

i statement. Refer also to Numeric

Radix Symbols (., r, i)

A radix indicator is the symbol that separates the integer part of a number from the fractional part. In the
United States, this is customarily the decimal point, as in 34.7. In Europe, this is frequently the comma as in
34,7. One radix symbol at most can appear in a numeric specifier. Only the symbol :i can be used to specify a
digit to the right of the radix indicator.

Specifies a decimal point in that position.
r (or ) Specifies a comma radix indicator in that position.

Examples:

.
o

ceded eled, B, ddE

L3 Note that .879 has been rounded to .88 since the
image statement specified only two digits to the
right of the radix.

Sign Symbols (=, =, m, 1)

Two sign symbols control the output of the sign characters + and . Only one sign symbol at most can
appear in a numeric specifier. When no sign symbol is specified, any minus sign occupies a digit position.

& (or ) Specifies output of a sign: + if the number is positive, - if the number is negative.

m (or ) Specifies output of a sign: - if the number is negative, a blank if it is positive.
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Example:
SEE -3 7 E Sl
niMHGE meded o, Zwyoszzeodd, Bu, 52
o Ew,mz ool
Executed as:
47 B -ER,51  +33, 50 =T B

The sign “floats” with the number; for example:

LA
T

ETE OISR USIMG 228 ; -5,6,~ .87

sl TMAGE sddd, o, s23d.d,omad, o

[

Executed as:

+
iy
=

In the examples above, the sign appears immediately to the left of the number. If you use a = or # symbol in
your format, the sign will appear to the left of any leading zeros or asterisks.

Digit Separator Symbols (:, [, ¢, F)

Digit separators are used to break large numbers into groups of digits (generally three digits per group) for
greater readability. In the United States the comma is customarily used; in Europe, the period is commonly
used.

i (or ) Specifies a comma as a separator in the specified position.
& (or i) Specifies a period as a separator in the specified position.

The digit separator symbol is output if a digit in that item has already been output; the separator should

But if numbers are not output on both sides of the separator, the separator will be replaced with an asterisk.

Examples:

WS THG 328

chpecdoded ofed ol
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Executed as:

Exponent Symbol (=, E)

notation. The symbol causes the HP-75 to express the sign of the exponent (+ or -) and
a three-digit exponent. At least one digit symbol must precede the = symbol.

Examples:

228 DISP USTHG 348 @ 157,24

4@ TMAGE o, ddr:
e DISF USTHG 5
ITMAGE ddd, dde

The HP-75 supplies as many trailing zeros as necessary for the number of digits specified in the mantissa
and adjusts the exponent accordingly.

Example:

OISR LS IHG Zes 3
ITMAGE 285de

Note that no decimal point (.), radix (r), or sign (&,1n) may be specified after the exponent symbol =;
exponents will always be output with a leading plus or minus sign, three digits (with leading zeros as
placeholders), and no decimal point.

Compact Field Specifiers (i, i)

A single symbol, I, is used to specify an entire field for either a number or string of characters. Items are
output in compacted form, with no leading or trailing blanks.

Example:

Specifies four compacted output fields (may not be
abbreviated k).
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Executed as:

Replication (- )

Many of the symbols used to make up image specifiers can be repeated to specify multiple symbols by
placing an integer in the range 1 through 9999 in front of the symbol. You have already seen some examples;
the following I MFGE statements, for instance, all specify the same image:

These symbols can be replicated: =, i, =, ¥, &, and ..

In addition to symbol replication, an entire specifier or group of specifiers can be replicated by enclosing it in
parentheses and placing an integer in the range 1 through 9999 before the parentheses.

Examples:

Specifying = @ il * is the same as specifying il . il , lil, so statement 440 above is eqivalent to:

Items in inner parentheses are replicated each time
the outer expression is replicated.

Equivalent to specifying i . k , | . k.

You can use nested parentheses for additional levels of replication.

Reusing the Image Format String

A format string is reused from the beginning if it is exhausted before the items in the disp using or print
using list have all been expressed.

Example:

This 11 - statement will be used three times to
express the three items in the & 1 5F LIS THG list.
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Executed as:

Numeric Field Overflow

If a numeric item requires more digits to the left of the decimal point or radix than the field specifier
provides, an overflow condition occurs.

Example:

Both numbers 336.71 and —14.3, with the same image specification of :i:i . ©iti, create an overflow condition
because both numbers require three digit positions to the left of the decimal point. (Remember that a minus
sign not explicitly specified with = or m requires a digit position.) With ii

EFALLT 0K, warning 2—
a1 gm—occurs, only the digit separators specified by i or - and signs specified by = oY
implied by # or x specifiers are output, and program execution continues. With PoFF the HP 75
reports an error and halts execution. To correct the image specification, specify more digit positions:

Ficim bl

Y, cdodel , dlod Allows for three numeric positions to the left of the
decimal.

If a character string has more characters than is specified by #’s, the string is truncated after the specified
number of characters, and no error occurs.

Formattingin |

: Statements

There’s another form that a i [ &F Ii: statement may have, which enables you to

specify the image string and the dlsp using or print using list in the same statement:

‘image format string * [ ; disp using list]
‘image format string ' [ : print using list]

Instead of specifying the I
quotation marks, in the |

line number, you can 1nclude the image format string, enclosed within
G T

1 - statements before you specify the disp/print
using list. The image format string may be a string enclosed within quote marks, a string variable, or any
string expression that specifies the format.
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Examples:

P BRREET NN e B L I

EB N5

Remember to dimension the string if it is longer

PEIHG FE than 32 characters.

DIoE

The image specifier stored in  # is applied twice.

Note that an outer pair of quotation marks must be used to delimit the entire format string in a
DISF UETHE or FEIMT LIEZIHG statement. For instance, the following [II%F
includes an incomplete string and is not allowed.

L= THG statement

CuEw,10a, A Pressing causes error 84—
aracterz—to occur.

The error occurs after the second quotation mark because the HP-75 doesn’t allow multiple format strings in

single D' I 5F LIm THG statements. The same formats could be specified in a number of ways:

HETHG " Hame! o 1BE, A Enclosing the entire format string with double
'"Tharleszs' 43 quotes.

Using character specifiers : for the three strings.

Sed DISF USIHG S¥E @ 'Charles' .4 Usinga iJ15F LS ITHG-IMAGE combination.

578 IMAGE "Mame ', 22, 183, "Aas’  2d

All executed as:

Hame Charles Floae 473

ODIZP UZIMGand FREIHT LST

programmable only.
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Image Format Summary

Following is a summary of image symbols and their uses. Image specifiers may be delimited with commas or

slashes.
May be
Image EYPB of Comments repli-
Symbol utput cated
Blank Specifies a blank between items. Yes
tE Literal text Used to delimit string items in format strings or entire specifiers in no
ime USIMGand FRIMT Lim 1M statements.
&, M Character Specifies a character position; text is left-justified. yes
i, [ Digit Specifies a digit position to left or right of radix symbol; leading blanks yes
and trailing zeros.
=, 8 Digit Specifies digit position to left of radix; leading zeros. yes
f Digit Specifies digit position to left of radix; leading asterisks. yes
Sign Specifies sign, + or — no
Sign Specifies sign, blank or — no
Exponential Outputs numeric with exponent -, sign, and three digits. no
notation
Decimal Outputs a decimal point as radix in that position. no
point radix
I Comma radix Outputs a comma as radix in that position. no
o, O Comma Outputs a comma as a digit separator in the specified position. no
separator
F, F Period Outputs a period as a digit separator in the specified position. no
separator
[ Field Allows enclosed image specifiers to be replicated. yes
b, Compacted Causes both strings and numerics to be output with no leading or no
item trailing blanks.
CR/LF Causes a carriage-return/line-feed; may also delimit items. yes
Because the [ 1F:E statement is a powerful and complex tool for controlling display formats, you must use

care when designing image specifications. Inappropriate specifications are not always flagged as errors and
the output from incorrect or inappropriate formats may not produce the result you expected. As you have
seen in this section, the IMF:E statement allows you to completely control the format of your output. Be
aware, when designing image statements, of the possible values that your output data might take and
prepare image specifications that will accommodate all valid outputs. The main factors that must be taken
into account with formatted output are the length of the display or print line, as determined both by the

OI=FLAY T% or FRIN Iz device; the current i1

significant digits or characters in the output data. In general, formatting should be designed so that a line of
characters does not exceed the number of characters per line.
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Example:
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188 IMRAGE dd.dd, ' temp.

Zan DISP LEIHNG 1an o 22

Executed as:

i
1

[
i

[ax]

The image statement contains a numeric specifier

and a literal string.

The literal string '

temp !

will not be displayed.
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Section 17

Debugging Operations

Contents

L (oo o7 4o o
Tracing Program Execution ..
Tracing Branches ( THATE
Tracing Variables (1} HIE

i Commands

Single-Step Execution ([SHIFTJ[RUN]) .« . .ovtnneie ettt et e e e e et aee e e s, 256
Checking a Halted Program ..
Processing Run-Time Errors ({if4
Recovery Routines (iiii I
Other Considerations .

Introduction

Errors are a common occurrence in computer programming. The four types of errors are syntax (language-
related) errors, initialization errors (such as missing line numbers for 171} statements and duplicate
variable declarations), run-time errors, and logical errors. The HP-75 checks for correct syntax as you enter
statements, so syntax errors are immediately apparent. Initialization errors are flagged during program
initialization, so they too are quickly remedied. Run-time errors and logical errors are more difficult to fix
because they are often caused by flaws or oversights in program design, such as assigning a variable value

- at the wrong place, failing to anticipate inappropriate input values or using an incorrect problem solution

method.

The HP-75 has a number of debugging and error-processing features for pinpointing and controlling run-
time and logical errors. The TRFATE FIL.0 and TRACE WHAREE commands enable you to trace program
branches and variable value changes. The keystroke enables you to single-step through
programs. The 0H EREE

Tracing Program Execution

A useful method of locating design errors is to trace the order of statement execution (using THAZE F LK)
and variable assignments (using TFEHCE WHES)., All trace output is directed to the HP-75 display and

“ current DI EFLFY 1% devices as determined by the DE L H* rate.

252
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If the order of program execution proceeds sequentially from the lowest-numbered line to the next higher-

numbered line, nothing is displayed. But whenever a branch occurs in a program, both the line number

where the branch occurs and the number of the line to which execution branches are displayed in the form:
TEACE line number 711 Jine number

will be displayed, either on the call or on the return to the calling program.

Tracing Variables {7

The TEATE WHES command enables you to trace the value changes of program variables.

THAT

Whenever a program variable is assigned a value, the trace output indicates the line number where the
assignment took place and:

¢ Thename and assigned value of a simple numeric variable. Example:

Trace line 18 B=Z

® The name of a string variable. Example:

® The name of an array in a FEFR
Example:

Trace lire

THALE WHFET enables you to verify that variables are being properly assigned values at the right places.

Trace operations are cancelled by executing the 7 (JFF statement:

TRACE OFF

Executing TFFI
conditions.

i condition, or both
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Using TEACE Commands

The TEFM:E commands can be programmed or executed directly from the keyboard. Because the commands
act globally, the current trace condition remains in effect until another TEH{E command is executed. In

be in effect at any time.

To trace program execution, set either a THHCE FLOW or TRACE WHAFY condition, or both, and then run
the program.

Example: Trace the branches of the following base conversion program as it computes the octal
representation (base 8) of the binary number 10101010.

Ve Huumbie e boa:
DIM BFLIET,F¥

i
T T
xS ]

oxd EF='G1234 Assigns check string.
48 ITHFUT 'Input OUtRpt bas
ey iRl EE
SE OISF 'Humber in baze "LETEFCE
1
ecE IHPUT J& Inputs number in first base.
e H=Q
2ROFORE J=10 T LEMC.IE
HE P=POScBERLL,BLY,UPRCECAELL, J15

Ifillegal character, jumps to line 260.
Accumulates equivalentin base 10.

Initializes output string.
Shifts one digit to the right.
Gets character.

Builds string in reverse order.

M= THTOH
IF H#& THEH 148 Checks if done.

DISF JE:' base' Bl Displays the original input.
MATT &

FOR E=LEMCFE» TO 1 STEF -1
FElk, 1T

} Displays the answer.

bagses ' TBZ

ARSI et sl lowed i

HALIT 2

GOTO S For another input.
After entering the program, set a TEHAE FL4 condition from the keyboard; type 1 ra 1w [RTN].

Then press :
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Imput basze, output base: B To convert from binary to octal, type = . & [RTN].
Mumber in bass 278 For this example, type 1 &1 16 18 [RTN].
Trace line 128 =
1- r: ? E? i ! r:“—f. i “; The program executes the same set of branching
T ru f' I:t_' 1 ! rulh: 1 TL:1 operations, from 120 to 80, seven times in order to
T : o= ) i :'E i -L_1 convert the original number to its decimal
=Ty = e ok .
Trace lime 126 equivalent.
Trace line 1Z8
Trace 1 126 to 148 Then the program executes lines 140 through 180
I rase 1 L= | o X - - } three times (two branches from 180 to 140) to build
rame tins dodode ) the character string of the octal equivalent.
Line 190 displays the original number and base.
=18 Finally, the string =5 is displayed one character
z1a at a time with the FUiE-HE®T loop, lines 210
through 230.

The program exits the FOFE-HE*T loop in statements 80 through 120 when the decimal equivalent of the
original value has been accumulated and stored in the variable H. Note that execution returns to the FiF
statement in line 80 and in line 210 not to reexecute the F | statement (which would reset the loop counter to
its initial value) but to test for the loop exit condition.

You can use any of the TEFIE commands within a program. For instance, add the following lines to the
base conversion program.

73 TERACZE WVARS
125 TERCE OFF

Now execute TRHE UFF from the keyboard to cancel the previous THEAZE FI.l1ll condition and run the
program to find the decimal equivalent of FF5 (Remember that in base 16, digits range from 0 through F,
corresponding to decimal values 0 through 15.)

Input baze, output baze: @ Enter 1¢ , 1 and press .
Humber in base 157H Then type f .
Traze line 28 J=1

Trace line 28 F=16
Trace lins
Trace line
Trace lime BE
Trace line Since the values of variables F # and F#¥ do not
change between statements 75 and 125, no
TEACE YARS output occurs for them.

Trace line
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Remember that a TR ACE command sets a trace condition until another TRACE OFF command is executed,
either from the keyboard or from within a program.

Single-Step Execution ([SHIFT][RUN])

The keystroke is used to single-step through initialized programs. Pressing displays
the next line to be executed; releasing the keystroke executes all the statements of that line.

Example: Single-step through the number base conversion program, beginning from the first IHFLIT
statement, as the programs converts 3,( to binary. First delete the TEALE 4% command in line 75 so
that statements can be viewed without trace output. Then press to initialize the program:

Input base, output bass: B At this point, press to interrupt the program.
PRGM

Begin single-stepping: Press and hold down the key:

48 THFUT 'Imput bhase, output bas The next line to be executed is displayed for as long
PRGM asthe key is pressed.

Then release the keystroke:

Trput base, oulput base: H The [MHFL!IT statement is executed. The HP-75 waits
PRGM for your response. Type 14, = to convert
decimal to binary.
After your response to the I HFLIT statement, the program stops at the line following the [ HF1IT statement.

Press [SHIFT to view and execute it:

EE ODITSP 'Humber in bazs 'LETRECE The program line is displayed until the key is
PRGM released...
Hunber in base 18 Then the [1 I =F statement is executed.

Press [SHIFT]{RUN] again:

E8 IHFUT Jf To be executed next.
PRGM
Release the keystroke:
H Type 3 in response to the | MHFLIT statement.
PRGM

Press [SHIFT once more:

b

FE M= When you release the keystroke this time, the PRGM
PRGM annunciator turns off and line 70 stays in the
display.

The HP-75 continues to display program lines after you release unless program execution directs
any output to the display window.
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After releasing the keystroke, you can use the [~]and [=] keys and the modifiers and to examine
long program lines. Follow the number base program until its conclusion. The statements are displayed in
the order of their execution, which includes a branch from line 180 to line 140. Note that the PRGM
annunciator stays on while is being pressed as well as while the statements are being executed.
For example, the 1Fi I T statement in line 200 causes the annunciator to stay on for 2 seconds. You may type

to begin single-stepping—as at line 0 to begin single-stepping from the beginning of a program—and then

press [RUN]. When the =TI statement interrupts execution, press to begin single-stepping from
that point.

It’s possible and often useful to check and change variable values while single-stepping through program
execution.

Assuming that the initialized program is also the file that you’re currently editing, then pressing
sets both the program pointer and the file pointer to the next line that will be executed (the line after the
program line currently in the display). Pressing and then will fetch this line to the display, ready
for editing. Remember, however, that editing any line will deallocate the program.

When one program calls another, will single-step through the execution of the called program,

executed before the halt. However, assuming that the calling program is also the current BASIC file, the file
pointer stays fixed at the [ZFl.i. statement until execution returns to the calling program.

T

When a program contains an i TIFER # statement, single-stepping the line containing the
OH TIMER # will not restart the timer. Consequently, the timer interrupt will not occur and the timer
instructions will not be executed.

may be used in combination with the TEHATE commands. Pressing displays the
program statement; releasing the keystroke executes the statement and displays any trace output.
Checking a Halted Program

Various debugging operations can be performed on a program that’s been interrupted by (ATIN], % TOF, or
an error condition.

® Values of variables can be checked by keying in the variable names followed by [RTN].

DFETTON AMGLE DEGREES.

None of these operations affects the position of the program pointer, which is set to the statement where the
interruption in execution occurred. If the interrupted program is the current BASIC file, then the file pointer

is also set to the line where the interruption occurred; otherwise, the file pointer stays fixed at the last line to
be edited.

Remember that variable values from the currently halted program take precedence over calculator
variables. If two variables have the same name, one having been assigned in a program and one from the
keyboard, you will be referencing the program variable by that name until the program is deallocated.
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Processing Run-Time Errors (i

2

Run-time errors are those that occur after initialization, while a program is actually running. Examples are
=

more characters to a string variable than its length allows. The HP-75 may accept a faulty statement or
command as you’re writing a program but will catch that error when it’s executed. Run-time errors normally
halt execution. Although the [iEF AT (iif command (page 89) normally provides default values for some
error-causing operations (such as division by zero), these operations are always detected and treated like

other errors when an {if

The 1M ERFEIIFE statement enables you to control the way run-time errors are processed so that programs
can “trap” specific errors, display customized error messages, provide alternative parameter values, and
continue execution. Program segments that handle run-time errors are called error recovery routines.

OH ERREOFR can include any command or any BASIC statement allowed after THEH.

After an OH ERFOR declaration, if a run-time error occurs, execution transfers from the error-causing
statement to the Tl [EFFIF statement. The instruction or instructions in the iH EFREFREF statement are
executed, then control returns to the first statement after the error-causing statement. 4 EFEFFE overrides
the assignment of default values to undefined variables. In those cases where a warning 7—rc: walie—

would occur, no default value is assigned to the variable.

»| [k ERFEDR instructions
After the Uit ERFEDR
instructions are performed,
execution returns to the line
following the error condition.
Line x
Linex+1 -
Error
occurs
here.

1816 OH ERROR A=B B RESTORE
o HEE READ A If the data pointer were past the last [1F TH item,
this statement would cause the 1M ERRIR
instruction in line 1010 to be executed—t1 would be
assigned the value 0, the data pointer would be reset
to the first (i T item in the file, and execution
would continue at line 1030.

1BZ2E DISF @ WRIT 2

Note that execution returns to the line, rather than the statement, after the error; thus, valid statements
following an error in a multistatement line will not be executed.

Only one i1 EFRE{R declaration may be in effect at a time. An (1M [FFF declaration may be replaced by
another or may be disabled with an [1FF [ [+ statement.
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OFF ERREDE

Executing FF ERFIF causes subsequent errors to be handled normally by the operating system.

Example:
15168 OH EREDRE A=0 B RESTORE @ OF The last instruction cancels the /M EREFEOE
F ERROR declaration.
Recovery Routines (IH ERRORE GOTO, OH ERRORE GOSUE)
Most M EREDF declarations will include a GO T or GIIS1IE statement to transfer execution to an error

recovery routine at some other location in the program. When executed as an (1} EFFEF instruction, GO T
causes an unconditional branch to the specified program line.

Example:
1HEE S=6
1818 0OH ERROE GOTO 1858
ellzd EERD A When the data pointer moves past the last [1ATH
item, this statement causes an error condition,
resulting in the execution of the COTO 18055
instruction.
1E38R
1846
1% After the error, execution continues sequentially
from here.
lace OIsF =

When a branch occurs to the line specified by ['H EREE G070, execution will continue from that point in
the program and not return to the next line after the error. Use O'H EREDIRE 0TI to completely alter the
flow of execution as a result of an error condition.

If the OM EFRREOF instructions contain a i 0% LIE statement, execution will be transferred to the beginning
line of the specified subroutine. When a FE TR H is encountered in the error recovery routine, execution will
return to the end of the M EFFEIF statement to look for further instructions. Afterwards, execution will
resume at the line after the one in which the error occurred. If the error occurs in the middle of a

multistatement line, execution still returns to the next line—not to the next statement.

(M ERFECR Is used to trap run-time errors, as opposed to syntax errors and initialization errors. In general,
any condition that will cause the message EFFF to appear in the display after a program has been
initialized will cause a branch to the [iti EFFF instructions. Note that all mathematical errors—even
FEFAULT OH—will cause a branch to the 1 EREORE

instructions.

Other Considerations

For precise control of errors, try to anticipate specific errors and then place an {i{ EFFOF declaration in the
immediate area where the error is likely to occur. As soon as the error has been “trapped,” cancel the
OH EREEOR declaration with D F I so that you don’t try to handle unexpected errors.
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An M EEEIE declaration remains in effect for the program that executed it until replaced with another
IH EREEFRE declaration or disabled with an [IFF ERFEIR statement. M ERRECRE and OFF ERREOR
statements act locally, affecting only the program in whlch they appear When one program calls another
program, Attemptlng to execute (1M ERRELCE from the keyboard causes error 88—kizcl =1t atensr t—to
occur.

An UM ERROR routine may not call itself. That is, if an [ EFFCF routine itself contains an error,
execution will halt.

An M ERFEIFE interrupt, hke an [IM TIMEFE # interrupt, creates a pending subroutine condition that is
2JF instructions have been executed. If the cause of the il ERREDRE
interrupt is error 49—} |...|E cewe - F 1 oi—then an excess number of pending return conditions have
already been created. In this one case, the M ERFIFE statement will report error 29—
OH ERROE owsrflow—and halt execution rather than execute the [ EFRELDFE instruction.

One powerful form of the (il ERRER statement is simply M ERREORE EETUEMH. After this declaration,
any error in the program will cause execution to continue at the next line of the program. In effect,
NH EREDR EETUREH declares “execute the next line of the program no matter what error occurs.”
However, remember to use 14 EFRFE declarations judiciously. On the one hand, they enable a program to
recover on its own from run-time errors; on the other, they may hide many errors, making error detection
difficult.

Error Numbers and Lines (!

location of an error or warning. In turn, the type and locatlon of an error can be used to control the direction
of program execution.

Error Number Function. [FFH returns the number of the most recent error or warning.

Error Line Function. < L. returns the line number in which the most recent error or warning occurred.

The following program contains some obvious errors for demonstration purposes.

®H M ERROR COTD 2@ If an error occurs, jump to line 80.
A5 K=

Another place where the error mechamsm can be
disabled—the first line of the 1t EEF

=—then jump

el [F ERRM=2 THEM 128 If error number 2—rium too §arg
to line 120.
Yok L If not an overflow, display the error and line
number.
Then stop.
ed @t lime 128, If an overflow condition occurs, execution will skip

to this line.
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Now run the program:

An overflow condition (warning 2—rium 1o 1&rae) occurred in line 40 so that the 0 T0 instruction of
the 1M EFFF statement was executed. To see this more clearly, set a [IEL.FA"' rate of 2 seconds and then set
a TEFTE condition. Type die | aw # followed by % rae f 1w ([RIN]. Now run the program:

[

The error occurs in line 40.

The &M EFEDE statement directs execution to line
80.

ERFMis 2, so a final branch occurs.

48 E=FoG Creates a division by zero error.

46 to

o

line

on line Displays error number for division by zero and the

line number in which the error occurred, then stops.

Since the program remains initialized, you may perform various program checks, or change the values of
variables before you continue.

EFREM and EFEL are most useful when you can anticipate the kinds of errors that are likely to occur in a
given program segment.









Appendix A

Accessories Included With the HP-75

 Your HP-75 comes with each of the following:

e HP-75 Owner’s Manual.
o HP-75 Reference Manual.

e HP-75 Owner’s Pac.
Eight prerecorded program cards, one abrasive head cleaning card, and 10 blank cards.

o Service Card.

o Field Case.

o Rechargeable Nickel-Cadmium Battery Pack (model HP 82001B).

e One AC Adapter/Recharger (model HP 82059B).

e One One-Meter HP-IL Cable (model HP 82167B). (Each HP-IL device has a matching cable.)

If you are outside the U.S., please contact the Hewlett-Packard Sales Office nearest you. Availability of all
accessories, standard or optional, is subject to change without notice.
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Serial Number and Operating System Version ('

Each HP-75 carries an individual serial number on the bottom of the unit. We recommend that you keep a
separate record of this number. Should your unit be lost, the serial number is often necessary for tracing and
recovery, as well as for insurance claims. Hewlett-Packard does not maintain records of individual owners’

names and unit serial numbers.

The %ER% function returns a six-character string that indicates which version of the HP-75 operating
system you are using. Type & ¥ in EDIT mode to determine the operating system version of your
unit.

- Computer
<« Museum

Environmental Limits
Observe the following temperature and humidity limits of the HP-75.
Operating Temperature: 0°to45°C (32° to 113°F).
Recharging Temperature: 10°to 40°C (50° to 104°F).
Storage Temperature: —40°1055°C (—40° to 131°F).
Operating and Storage Humidity: 0to 95 percent relative humidity.

Your computer should never be operated or stored outside of the specified range. For example, high
temperatures are especially damaging to the computer and its batteries. Temperature cycling—from one
extreme to another—will cause stresses in your computer that will also tend to decrease its reliability.
Maximum reliability (that is, minimum failure rate) will occur at normal room temperatures.

Operating Precautions

Certain electronic circuits in the HP-75 operate continuously, and they are susceptable to disruption or
damage at all times. Disruption or damage may be caused by installing or removing the battery pack or
plug-in modules while the ac adapter/recharger is connected, by other electrostatic discharge to the unit, by
strong magnetic fields, and by connecting plug-in equipment that is not supported by Hewlett-Packard for
use with the HP-75. Observe the precautions listed below.

CAUTIONS
¢ Disconnect the ac adapter/recharger whenever you are going to install or remove the battery pack or
a plug-in module.

¢ Hold or touch the computer while preparing to install the battery pack or a plug-in module. Touching
the insert on the bottom of the computer is particularly effective for neutralizing an electrostatic
charge.

® Do not place fingers, tools, or other foreign objects into any of the plug-in ports.

e Turn off the unit before installing or removing the battery pack or a plug-in module.
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Clock Accuracy

The system clock is regulated by a quartz crystal accurate to within 3 minutes per month for worst-case
operating temperatures. A more typical accuracy is 12 minutes per month. The adjustment procedure
described in section 6 (page 95) makes possible accuracies of 15 seconds per month. The clock crystal is
affected by temperature, physical shock, humidity, and aging. Optimum accuracy is achieved at 25°C +5°
(77°F £9°). When an extreme change in environment occurs, the clock may require readjustment.

Conformance of BASIC Interpreter to ANSI Standards

The HP-75 BASIC language interpreter conforms to the American National Standards Institute (ANSI)
definition for Minimal BASIC except as indicated below. This language standard is listed as
ANSI X3.60-1978. Conformance to the standard was verified by the application of the National Bureau of
Standards (NBS) test suite to the HP-75 interpreter. This test suite is available as NBS Special Publications
500-70/1 and 500-70/2 from the National Bureau of Standards, U.S. Department of Commerce, Washington,
D.C., 20234.

HP-75 Extensions to Minimal BASIC

The HP-75 extends Minimal BASIC on the following items (numbers in parentheses refer to the program
number in the test suite):

¢ Simple numeric variables and numeric array variables may have the same name. The HP-75
distinguishes them by the presence or lack of parentheses. (#79)

Example: Variables i and i ¢  are seen as separate variables.

e Variables and strings are initialized to “no value”; reference to them before assignment returns
warning 7—ri wa bl ue—and default values of & for numeric variables and * * (null string) for string
variables are substituted in the expression.(#23)

e The character set has been expanded to include any of ASCII codes 0 through 255 (decimal) as valid
character responses. (#93.1, #102, #112)

¢ The HP-75 accepts double and single quotes as input characters in an unquoted string if they are not
the first character in the response. (#112)

¢ On program input, the HP-75 accepts blanks at the beginning of a line, in keywords (after the second
character), and the lack of blanks between keywords. After a line has been entered, the interpreter
removes extraneous blanks and inserts blanks where required for readability. (#187, #190, #191)

e In an assignment statement, the keyword |.E T is optional. (#185)

¢ The interpreter provides an invisible E ! statement at the physical end of a BASIC file; so the user
need not supply an £ Hil statement in his program if flow will naturally go to the last line. In addition,
the interpreter permits more than one E i4{! statement in a basic program. (#3, #4)

e Because the HP-75 preallocates variables and functions before a program is run, user-defined functions
are not restricted to having lower line numbers than the line where they are referenced. (#157, #159,
#162)

¢ The HP-75 permits null data items in I T statements. (#105)

< statement has found a

matching
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HP-75 Deviations From Minimal BASIC

The HP-75 does not comply with Minimal BASIC on the following two points:

e The HP-75 assigns the § variables left to right in the initial entry to the loop.

Example: The following loop is executed once by the HP-75 (ANSI requires it to be executed six times):

HERT

ANSI requires that the limit and step be evaluated once upon entering the loop. The HP-75 does this,
but after setting the initial value. (#48)

e The HP-75 response to input errors and the ANSI requirements are tabulated below:

HP-75
INPUT Default On Default Off ANSI
Numeric underflow WARNING ERROR System supplies O.
System supplies O. User must
re-enter value.
Numeric overflow WARNING ERROR User must
System supplies User must re-enter value.

signed T HF. re-enter value.

Variable assignment Occurs after each item verified. Occurs after all verified.

If a program contains the following statement:
THRFUT T, ACT s,

and the user response is:
Lo, Tabo?

then the ' @i ' isinvalid input and ANSI requires that I and 7 I ' not be assigned until all input is
correct. The HP 75 will request the user to re-input his data, but I and Fi¢ I will have the current
values of 1 and ¥ respectively. If the user now inputs &, %, 4 then fit i * has the value & and FI &
has the value . ANSI requires that i 1 * is yet to be defined and #i v 5. (#108.3)

Power Supply Information

Power Consumption

The HP-75 consumes least power when the display is turned off (after [SHIFT|(ATTN], E*fE, or the 5-minute
timeout period). More power is consumed while the computer is turned on, more yet while programs are
running, and most while the beeper is sounding or a bar-code reading wand is operating. Power consumption
is three to four times higher while the beeper is sounding than while the HP-75 is idle. In addition, executing
=tandbg on will increase idle state power consumption to approximately the level of a running program.
While the HP-75 is not powered from an ac outlet, a fully charged battery pack typically allows more than 20
hours of continuous operation at room temperature (approximately 25° C).

Turn the HP-75 off (press (ATiN]) before connecting the unit to a power outlet. This will prevent
unexpected voltage “spikes” from disturbing the contents of memory. When connected to a power outlet, the
HP-75 uses the battery pack as a backup power supply and normally doesn’t draw any power from the
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batteries. You won’t damage the HP-75 by using the computer without a battery pack, but you may lose
everything in memory should there be a power outage or an intermittent connection to the voltage source.

Batteries
To obtain maximum performance from the rechargeable batteries, observe these guidelines:

¢ Use only the recharger and batteries designated by Hewlett-Packard for use with your calculator.

e Be sure to recharge the batteries within 5 minutes to 2 hours of operation after the low battery
indicator comes on. Allowing rechargeable batteries to discharge beyond their maximum limit can
damage the batteries and possibly damage the product.

CAUTION

To avoid damage to your calculator, use only the batteries and recharger designated by Hewlett-
Packard for your calculator. Also, do not allow the batteries to discharge beyond the recommended
limit.

e Recharge the batteries only when the low battery indicator shows in the display. Recharging bat-
teries before they are low can decrease their charging capacity for all future charges.

e Do not overcharge the batteries by allowing them to recharge for longer than 8 hours.

Shorter charging times will reduce the operating time before recharging is required, but will not
harm the batteries. Overcharging the batteries can reduce their useful life. In addition, over-
charged batteries may vent a white powder. The batteries eventually reseal themselves.

WARNING

The powder vented from overcharged batteries can irritate the skin and eyes. Remove vented powder
using a disposable towel and then properly dispose of the towel. Do not connect together or other-
wise short-circuit the battery pack terminals—the pack may melt or cause serious burns.

e Do not leave the recharger permanently connected to the product. Doing so decreases the useful
life of the batteries.

e Do not use your recharger if it appears to have loose contacts, a cracked housing, or damaged
cord.

e Properly dispose of batteries when they no longer adequately hold a charge or when they appear
damaged.

WARNING

To prevent injury, keep all batteries out of the reach of children and properly dispose of exhausted
batteries. Do not mutilate or puncture batteries, and do not dispose of them in fire. Exposure to
excessive heat can cause release of toxic fumes or explosion.
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If a rechargeable battery pack seems to discharge very quickly, the problem may be that the battery pack
has been charged repeatedly at shallow levels, due to the low current drain of the HP-75. Disconnect the
unit from its power outlet, type =t ardby on in EDIT mode, and leave the HP-75 turned on until
the battery voltage drops to the point at which the HP-75 suspends operations and turns itself off (as
described in Batteries). Then reconnect the unit to a power outlet for 8 hours to recharge the battery pack
fully.

The battery pack is warranted for 1 year and will be replaced if it doesn’t work properly during the
warranty period.

The HP-75 has two low-power safeguards to protect the contents of memory. After the first indication of
low power, either recharge or replace the battery pack as soon as convenient.

When the battery voltage drops below a predetermined level, the BATT annunciator turns on, signifying
from 5 minutes to 2 hours more of operation (run-time), depending on the condition of the batteries. If the
voltage continues to drop after this time period, the HP-75 aborts its normal operations, including any
currently executing program, beeper output, display window output, card reader operation, or HP-IL op-
eration. However, the battery pack continues to power the clock and RAM circuits. If the key or a
due appointment causes the HP-75 to turn back on, the HP-75 briefly displays the following message
WARMIMG: low batter ies. Immediately afterwards, the HP-75 turns off again. At this point, to
prevent a complete reset, don’t press the key before connecting the unit to an ac outlet or before
replacing the battery pack. Clock settings and information in memory will be preserved for a few days so
long as there are no attempts to turn the unit back on in this condition.

If the battery pack nears total discharge, the HP-75 will reset itself and lose everything in memory. A

reset may also occur if an attempt is made to turn the unit on (by pressing [ATTN]) or to acknowledge an
alarm on low batteries.

Replacing the Battery Pack

Whenever the battery pack is to be replaced, the ac adapter/recharger should be disconnected. When the
battery pack is removed, the clock and RAM circuits are protected against loss for a minimum of 30
seconds. Because there is a limit to how long memory is protected against loss, you may want to study the
following procedure before attempting to replace the battery pack. Observe the operating precautions
listed earlier in this appendix (page 267). Don’t press the key while the battery pack is out of the
compartment. The HP-75 will reset itself if it tries to turn on without an adequate power source. You may
wish to copy critical files to a mass storage medium before removing the battery pack to avoid the
possibility of losing important information if a reset does occur.

Use the following procedure to replace the battery pack:

1. Typealarm omif in EDIT mode to prevent the arrival of future appointments while the battery
pack is out of the computer.

2. Turnoff the HP-75. Press [SHIFT|(ATIN], or type brte [RTN].
3. Unplug the ac adapter/recharger from the HP-75.

4. Turnthe computer upside down and lay it on a flat, smooth surface.
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5. Press down on the catch on the battery compartment door while
sliding it toward the back of the computer.

6. Remove the battery pack by lifting it out of the battery
compartment.

7. Align the contacts of the replacement battery pack with the
correct spring contacts and insert it into the compartment.

Note: Be sure to use only the model HP 82001B
battery pack. The earlier—model A—version of
this pack will fit in the battery compartment, but
will not make electrical contact with the battery
compartment spring contacts.

8. Press down on the battery pack and replace the door by sliding
it along the edge guides until it snaps into place.

The nickel-cadmium rechargeable battery pack uses the two parallel contacts in the battery compartment. If
a battery pack is inserted backwards, no damage to the computer will occur, although the computer will reset

if it’s turned on in this condition.
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Card Reader and Card Care

Cleaning Magnetic Cards

Card cleanliness is necessary for optimum card reader performance. Card surfaces are susceptible to dust
and oil accumulation, which interferes with the transfer of information to and from the HP-75. A common
source of dirt and oil is your fingers. Handle your cards by their edges only. You may clean your cards with a
soft, clean, lint-free cloth moistened in isopropyl alchohol.

Place the card on a smooth, clean surface, then wipe the cleaning
cloth firmly across the magnetic surface (the unlabeled side) of the
card.

Creasing, bending, or scratching a card may damage the card beyond repair. You may wish to make backup
copies of important files and keep the card copies protected in a card holder in case one of the original cards
from the file is damaged.

Cleaning the Card Reader Head

The card reader head is similar to a high fidelity audio recording head. As such, any collection of dirt or
other foreign matter on the head can interfere with contact between the head and card. Dirty cards passed
through the card reader will impair the quality of its operation. You can clean the head by pulling the
abrasive head cleaning card (supplied in the owner’s pac) through the card reader in the direction of the
arrow (as though you were reading it) one or two times if you suspect the card reader is not performing
properly. (It’s unnecessary to execute any command from the keyboard before inserting and pulling the head
cleaning card.) Use of the abrasive card should be necessary no more than a few times during the life of the
machine.

CAUTION

Frequent use of the abrasive card can cause excessive head wear.

Marking Magnetic Cards

You can label the face of a card using any writing implement that doesn’t emboss the card. Permanent ink
felt-tip pens (such pens usually have the words permanent, waterproof, or smearproof on them—don’t use
water-based overhead projector pens or ordinary felt-tip writing pens), capillary or technical drawing pens
using permanent ink, and pencils work well in marking cards. Most inks must be allowed to dry for a few
seconds. Pencil may smear but is erasable from the cards.
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General Cleaning Information

The HP-75 can be cleaned with a soft cloth dampened either in clean water or in water containing a mild
detergent. Don’t use an excessively wet cloth or allow water inside the computer. Avoid abrasive cleaners,
especially on the display window.

You may wish to press [SHIFT][ATTN]to disable the keyboard before cleaning the HP-75.

Plug-In Modules

Your HP-75 has one internal port for an optional memory module and three external ports to accomodate
plug-in ROM modules that extend the capabilities of your computer. Before shipping, each of the three
external ports is fitted with a removable, blank module to protect the underlying circuits. These three ports
should be kept covered when not in use to prevent foreign matter from entering the HP-75.

Note: Be sure to turn off the HP-75 (press [ SHIFT ) before installing or removing any module. If you
don't do this, the computer may be reset, causing all stored information to be lost.

CAUTIONS
Observe the operating precautions listed earlier in this appendix (page 267).

If a module jams when inserted in a port, it may be upside down. Attempting to force it further may result

in damage to the computer or the module.

Instructions on the installation and use of the optional memory module and plug-in modules are provided in
the documentation accompanying each extension.

Special Files

Three special types of files—interchange, LEX, and ROM files—are made available through the
TREAMHZFEM command, through prerecorded magnetic cards and tapes, and through plug-in ROMs,
respectively.

Interchange Files (7= i, LIF1)

Interchange files, or LIF1 (Logical Interchange Format) files, are used for interchanging information
between the HP-75 and other computers. Any text or nonprivate BASIC file in memory may be transformed
into an interchange file by means of the 7THr i1 command and afterwards copied to a mass storage
medium for use by another computer. Similarly, an interchange file residing on a mass storage medium may
be read into memory and then transformed into a BASIC or text file. Interchange files, like text files, are

composed of characters.
Interchange files may be: Interchange files may not be:

e (Cataloged ("1 T). The symbol I indicates an °

interchange file in the system catalog. N

duplicated in memory (0 %),
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Attempting to run, edit, or list an interchange file causes error 68— rarg file 14p=—to occur.

Usethe TEMH:
another file type.

‘i1 command to transform one type of file in memory—BASIC, text, or interchange—into

i ['filename'] IHT

For example, if 'HMOHEY ' is a BASIC file, then typing 1t ranzform irtey et

transforms the FMUHE Y file into a text file. The catalog entry for the file will show type T for text. Although a

listing of the transformed text file will look the same as a listing of the original BASIC file, the two are not

the same. Text files are stored internally as line numbers and characters, while BASIC files are stored

internally as a stream of machine code instructions. The reverse operation, t sz form
i, transforms the file into a BASIC program file, ready to run.

Py

Py

BASIC and text files may be transformed into interchange files, just as interchange files may be
transformed into BASIC and text files.

The action of the TFFMEF D1 command is summarized below:

Source
File BASIC Text LIF1
BASIC No action. The machine code is The machine code is
transformed into lines of text. transformed into lines of text
and then transformed line by
line into character information.
Text The file is transformed line by No action. The file is transformed line by
line into machine code. line into character information.
LIF1 The file is transformed The file is transformed No action.
character by character into character by character into
lines of text and then lines of text.
transformed line by line into
machine code.

It may take several seconds for a file to be transformed, depending on the length of the file. During the
transformation, the entire keyboard, including the key, will be disabled to prevent a file of mixed types
from occurring. Whatever is in the display when the TFFHZFIEI1 command is executed will remain in the
display during the transformation. The prompt and the cursor will appear when the operation is completed.

The filename in the TFkrF 1 command may be specified by a string expression, such as ¥ and
CHTH D Ifno ﬁlename is specified, then the HP-75 will transform the current file:

e Ifthe current file is transformed into text or BASIC, then the text or BASIC prompt, respectively, will
appear afterwards and the file pointer will be set to the first line of the file.

e Ifthe current file is transformed into LIF1, then anew wi i £i 1 of the current type, text or BASIC,
will be created and the file pointer will be set to line 0 of the v i i 1 &

e If the current f11e is itself a waork file, then TRAMSIFOREM [HTDO TEXT and
T - will be allowed, and the resultant file w1ll be a text or BASIC
S 1 IMTO LIF1 will not be allowed and will cause error 63—

z—to be displayed; in this case, give the file a name and reexecute the
command.
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When a text or interchange file is transformed into a BASIC file, then each line of the transformed file must
make sense as a program instruction or instructions. If the HP-75 encounters an unrecognizable sequence of
characters while transforming a file into BASIC, then the HP-75 transforms the entire line containing those
characters into a program remark. The HP-75 sets off the line by placing an exclamation mark followed by a
question mark (! ") after the line number but before the characters in the line.

Example:

TIE A=A MO This group of characters cannot be interpreted as a

valid HP-75 BASIC statement...

O I I ST B T so the entire line is transformed into a program

remark.

If the resulting BASIC file contains one or more program remarks of the above form, the HP-75 will report
error 78—#wit T & —after the transformation is completed. When you edit the transformed BASIC file, it’s

possible to locate each line that was not understood by using a form of the Fi T command.
Example:

FRETOH YD T, Tig i
Begins a search from line 0 of the file for the next This line may now be revised and entered as an
occurrence of I %, HP-75 BASIC statement.

On the other hand, if you transform a BASIC file into a text or LIF1 file, then any lines of the source
program beginning with | % (with or without embedded blanks) will be entered in the text or LIF1 file
without the remark notation. You may choose not to use a question mark as the initial character of a
program remark to avoid having the remark notation ! ¥ stripped during a transformation into text or
LIF1.

During a BASIC-to-text transformation, if any line exceeds 94 characters (including line number), then all
characters in the source BASIC line after the first 94 are deleted, warning 67— 1 irms too 1 orng—is
displayed, and the transformation continues. The resulting text line will consist of a question mark in the
first column after the line numbers, followed by the first 94 characters of the source BASIC line. This

situation will arise if, for example, you transform a BASIC file with long &

i statements into text.

During a text-to-BASIC transformation, it’s possible that one or more of the resulting program lines will
exceed 94 characters when listed, as will happen if a line in the source text file contains numerous
abbreviations.

Example:
CI0BEoE e Bop cad Bop oa ol lop s When transformed into BASIC, this line of text will
vl Bop sl resultin five i+ 7T Ik
commands in one long line.

No error will be reported during the transformation, and all the instructions in the line will be stored in the
BASIC file. When you attempt to edit or list the resultant long line, warning 67— 1 i s ton 1ong—will
occur; only the first 94 characters in the line will be displayed and be available for editing. If the file is now
transformed back to text, the long line will be truncated after the 94th character.

= file. First, rename the |
i command.

It’s also possible to transform the &
that filename in the T

: file to another filename, and then use
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Interchange files created by computers other than the HP-75 may contain lines longer than allowed by the
HP-75 or may have unnumbered lines. Such files may be copied to memory, but attempting to transform
them to text or BASIC will not work. An interchange file with excessively long lines will cause error
67— i1 1 15; an interchange file with missing line numbers will cause error 87—
11, In either case, no action will be taken; the LIF1 file will remain a LIF1 file.

If the currently running program transforms itself, then execution is interrupted, the program is deallocated,
and the transform occurs.

The command requires some system memory for execution; consequently some valid nested
expressions may be converted into | ¥ comment lines when they are transformed from text or LIF1 files
into BASIC.

LEX Files (i

LEX files, or Language Extension files, are specially coded programs that extend the capabilities of the
HP-75. A LEX file may reside on a mass storage medium or in a plug-in ROM. If on a mass storage medium,
LEX files are copied to memory (RAM) the same way as other files, using a form of the L{1F"

¢ command. A
LEX filein RAM isindicated by the symbol .. in the system catalog. A LEX filein ROM will not be reported
in the system catalog, but will function identically to a LEX filein RAM.

LEX files make new keywords available to the user, including new functions, statements, and commands
that are not part of the HP-75 operating system. LEX files are not available for listing, editing, or running,
but LEX files in RAM may be duplicated, renamed, and purged.

Specific instructions for using LEX files accompany the medium that stores the files. Note that if you write a
BASIC program that uses any of the keywords provided by a LEX file, then that LEX file should be present
whenever you work with the program file. If the LEX file isn’t present: running the program causes error
z :1; if the program isn’t initialized, lines containing LEX keywords can’t be accessed (but
other lines can); if the program is initialized, lines containing LEX keywords are replaced by lines
containing 1. i riw if the program is deallocated by the operation.

ROM Files (*

ROM files reside permanently in the plug-in ROM (read-only memory) modules available as optional
accessories for the HP-75. ROM files may be of any type, including BASIC, text, and LEX. BASIC ROM files
may be run and called; LEX ROM files make new keywords available to the system as soon as the ROM
module is plugged into the HP-75.

ROM files may not be cataloged, edited, listed, purged, renamed, or changed in any way, nor can you use
# 1o read a ROM file. However, individual ROM files—if nonprivate—may be copied to memory

using the > 1F% command.

"RAM filename '

In addition, all or any part of a BASIC or text ROM file may be merged into the current file in memory using
the i - command.

"ROM filename * [.beginning line number [ .ending line number]]
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Once in RAM, the file may be cataloged, edited, listed, renamed, and so on. To copy a ROM file to a mass
storage medium, you must first copy the file to memory. Note that if two files have identical names, one in
ROM and one in RAM, then when you specify the filename in a command, the HP-75 will access the file in
RAM.

For specific operating instructions, refer to the documentation for the ROM.
Other Files (%)

A question mark, %, as the file type of a file on a mass storage medium indicates that the HP-75 is unable to
use the information contained in that file. A file of this type may result from a copy-to-mass storage
operation of another calculator or computer.

file type, Unknown files
, and erased from mass storage

7 file to HP-75 memory will cause error 68—ui+
911E), duplicated on the mass storage medium (i

Attempting to copy a
may be renamed (F

' )

Verifying Proper Operation
If you suspect that your HP-75 is not operating properly and may require service, you can do the following:

1. Turn the unit off by pressing [SHIFT|[ATIN], and disconnect all HP-IL devices.
2. Plug the unitinto a power outlet using the ac adapter/recharger.

3. Turn the unit back on by pressing [ATTN]. One of these two displays should result:

The BASIC prompt and cursor. The text prompt and cursor.

4. Execute the I I function. Type i+ i [RTN]. The result =, 1411 = should be displayed, which
indicates that approximately 60 percent of the system circuits are performing properly.

5. Ifthe computer repeatedly fails to perform a particular operation, such as copying a file to a magnetic
card, or repeatedly displays an error message, such as kxacl @@ rame e, then carefully reread the
instructions in this manual regarding that operation; you may be specifying the operation improperly.

6. Ifthedisplay remains blank when [ATTN]is pressed, then reset the machine:
a. Unplug the ac adapter/recharger.
b. Removethe battery pack.
c. Press[ATIN]. The circuits will be discharged immediately.

7. After you reinstall the battery pack and reconnect the ac adapter/recharger, the set-time template
should appear when [ATTN]is pressed:

Zet Moslusvear He i FoSo AR Enter the values for the date and time, and press
RTN].

8. After setting the clock, press the key:

3] The BASIC prompt and the cursor should appear.
Now repeat step 4.
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S RFHAM 1w inwalidis displayed, then
remove all plug-in RAM and ROM modules, reset the machine, and repeat steps 7 and 8 to determine
whether the problem is caused by a defective or improperly installed module.

10. If the HP-75 becomes inoperable with characters “frozen” in the display, then reset the computer by
pressing [SHIFT] [CTL] [CLR] or removing the battery pack while the unit is not connected to a power
source. After the reset, verify proper operation, beginning at step 7.

11. To verify the computer’s HP-IL operation, connect a single HP-IL cable between the HP-75’s IN and
OUT receptacles. Then type szziarnic (RIN]. If error 56— loop v
HP-IL circuit is operating properly; other responses indicate a bad cable or improper operation.

m—occurs, the

If you cannot determine the cause of difficulty, write or telephone Hewlett-Packard at an address or phone
number listed below under service.

Limited One-Year Warranty

What We Will Do

The HP-75 is warranted by Hewlett-Packard against defects in materials and workmanship for one year
from the date of original purchase. If you sell your unit or give it as a gift, the warranty is transferred to the
new owner and remains in effect for the original one-year period. During the warranty period, we will repair
or, at our option, replace at no charge a product that proves to be defective, provided you return the product,
shipping prepaid, to a Hewlett-Packard service center.

What Is Not Covered

This warranty does not apply if the product has been damaged by accident or misuse or as the result of
service or modification by other than an authorized Hewlett-Packard service center.

No other express warranty is given. The repair or replacement of a product is your exclusive remedy. ANY
OTHER IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS IS LIMITED TO THE
ONE-YEAR DURATION OF THIS WRITTEN WARRANTY. Some states, provinces, or countries
don’t allow limitations on how long an implied warranty lasts, so the above limitation may not apply to you.
INNOEVENT SHALL HEWLETT-PACKARD COMPANY BE LIABLE FOR CONSEQUENTIAL
DAMAGES. Some states, provinces, or countries do not allow the exclusion or limitation of incidental or
consequential damages, so the above limitation or exclusion may not apply to you.

This warranty gives you specific legal rights, and you may also have other rights which vary from state to
state, province to province, or country to country.

Warranty for Consumer Transactions in the United Kingdom

This warranty shall not apply to consumer transactions and shall not affect the statutory rights of a
consumer. In relation to such transactions, the rights and obligations of Seller and Buyer shall be
determined by statute.

Obligation to Make Changes

Products are sold on the basis of specifications applicable at the time of manufacture. Hewlett-Packard shall
have no obligation to modify or update products once sold.
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Warranty Information

If you have questions about this warranty, please contact Hewlett-Packard at one of the following
locations.

In the United States. Call (503) 757-2002 or write to:

Hewlett-Packard Co.
Calculator Service Center
1030 N.E. Circle Blvd.
Corvallis, OR 97330

In Europe. Call (022) 83 81 11 or write to:

Hewlett-Packard S.A.
150, route du Nant-d’Avril
P.O. Box CH-1217 Meyrin 2
Geneva
Switzerland

Note: Do not send computers to this address for repair.
In other countries: Call (415) 857-1501 in the U.S.A. or write to:

Hewlett-Packard Intercontinental
3495 Deer Creek Road
Palo Alto, California 94304
US.A.

Note: Do not send computers to this address for repair.

Service

Service Centers

Hewlett-Packard maintains service centers in most major countries throughout the world. You may have
your unit repaired at a Hewlett-Packard service center any time it needs service, whether the unit is under
warranty or not. There is a charge for repairs after the one-year warranty period.

Hewlett-Packard computer products normally are repaired and reshipped within five (5) working days of
receipt at any service center. This is an average time and could vary depending on the time of year and work
load at the service center. The total time you are without your unit will depend largely on the shipping time.
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Obtaining Service in the United States

For service in the United States, ship your HP-75 module to:

or mail it to:

The telephone number for the Calculator Service Center is (503) 757-2002.

Hewlett-Packard Co.
Calculator Service Center
1030 N.E. Circle Blvd.
Corvallis, Oregon 97330

Hewlett-Packard Co.
Calculator Service Center
P.O. Box 999
Corvallis, Oregon 97339

Obtaining Repair Service in Europe

Computer

Museum

Service centers are maintained at the following locations. For countries not listed, contact the dealer where

you purchased your computer.

AUSTRIA

HEWLETT-PACKARD Ges.m.b.H.
Kleinrechner-Service
Wagramerstrasse-Lieblgasse 1
A-1220 Wien (Vienna)

Telephone: (0222) 23 65 11

BELGIUM

HEWLETT-PACKARD BELGIUM SA/NV
Woluwedal 100

B-1200 Brussels

Telephone: (02) 762 32 00

DENMARK
HEWLETT-PACKARD A/S
Datavej 52

DK-3460 Birkerod (Copenhagen)
Telephone: (02) 81 66 40

EASTERN EUROPE
Refer to the address listed under Austria.

FINLAND
HEWLETT-PACKARD OY
Revontulentie 7

SF-02100 Espoo 10 (Helsinki)
Telephone: (90) 455 02 11

FRANCE

HEWLETT-PACKARD FRANCE
Division Informatique Personnelie
S.A.V. Calculateurs de Poche
F-91947 Les Ulis Cedex
Telephcne: (6) 907 78 25

GERMANY
HEWLETT-PACKARD GmbH
Kleinrechner-Service
Vertriebszentrale

Berner Strasse 117
Postfach 560 140

D-6000 Frankfurt 56
Telephone: (611) 50041

ITALY

HEWLETT-PACKARD ITALIANA S.P.A.
Casella postale 3645 (Milano)

Via G. Di Vittorio, 9

1-20063 Cernusco Sul Naviglio (Milan)
Telephone: (2) 90 36 91

NETHERLANDS

HEWLETT-PACKARD NEDERLAND B.V.
Van Heuven Goedhartlaan 121

N-1181 KK Amstelveen (Amsterdam)
P.O. Box 667

Telephone: (020) 472021

International Service Information

NORWAY

HEWLETT-PACKARD NORGE A/S
P.O. Box 34

Oesterndalen 18

N-1345 Oesteraas (Oslo)
Telephone: (2) 17 11 80

SPAIN

HEWLETT-PACKARD ESPANOLA S.A.
Calle Jerez 3

E-Madrid 16

Telephone: (1) 458 2600

SWEDEN

HEWLETT-PACKARD SVERIGE AB
Skalholtsgatan 9, Kista

Box 19

S-163 93 Spanga (Stockholm)
Telephone: (08) 750 20 00

SWITZERLAND
HEWLETT-PACKARD (SCHWEIZ) AG
Kleinrechner-Service

Allmend 2

CH-8967 Widen

Telephone: (057) 31 21 11

UNITED KINGDOM
HEWLETT-PACKARD Ltd
King Street Lane
GB-Winnersh, Wokingham
Berkshire RG11 5AR
Telephone: (0734) 784 774

Not all Hewlett-Packard service centers offer service for all models of HP computer products. However, if you
bought your product from an authorized Hewlett-Packard dealer, you can be sure that service is available in

the country where you bought it.
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If you happen to be outside of the country where you bought your unit, you can contact the local Hewlett-
Packard service center to see if service is available for it. If service is unavailable, please ship to the address
listed under Obtaining Repair Service in the United States. A list of service centers for other countries can be
obtained by writing to that address.

All shipping, reimporation arrangements, and customs costs are your responsibility.

Service Repair Charge

There is a standard repair charge for out-of-warranty repairs. The repair charges include all labor and
materials. In the United States, the full charge is subject to the customer’s local sales tax. In European
countries, the full charge is subject to Value Added Tax (VAT) and similar taxes wherever applicable. All
such taxes will appear as separate items on invoiced amounts.

Computer products damaged by accident or misuse are not covered by the fixed repair charges. In these
situations, repair charges will beindividually determined based on time and materials.

Service Warranty

Any out-of-warranty repairs are warranted against defects in materials and workmanship for a period of 90
days from date of service.

Shipping Instructions

Should your unit require service, return it with the following items:

¢ A completed Service Card, including a description of the problem.

® A sales receipt or other documentary proof of purchase date if the one-year warranty has not expired.

The product, the Service Card, a brief description of the problem, and (if required) the proof of purchase date
should be packaged in adequate protective packaging to prevent in-transit damage. Such damage is not
covered by the one-year limited warranty; Hewlett-Packard suggests that you insure the shipment to the
service center. The packaged unit should be shipped to the nearest Hewlett-Packard designated collection
point or service center. Contact your dealer for assistance. (If you are not in the country where you originally
purchased the unit, refer to International Service Information above.)

Whether the unit is under warranty or not, it is your responsibility to pay shipping charges for delivery to
the Hewlett-Packard service center.

After warranty repairs are completed, the service center returns the unit with postage prepaid. On out-of-
warranty repairs in the United States and some other countries, the unit is returned C.0.D. (covering
shipping costs and the service charge).

Further Information

Service contracts are available. For information about service contracts, please contact the Calculator
Service Center in Corvallis, Oregon.

Calculator product circuitry and design are proprietary to Hewlett-Packard. Service manuals are not avail-
able to customers.
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Potential for Radio/Televison Interference (for U.S.A. Only)

The HP-75 generates and uses radio frequency energy and if not installed and used properly—that is, in
strict accordance with the instructions in this manual—may cause interference to radio and television
reception. It has been tested and found to comply with the limits for a Class B computing device in
accordance with the specifications in Subpart J of Part 15 of FCC Rules, which are designed to provide
reasonable protection against such interference in a residential installation. However, there is no guarantee
that interference will not occur in a particular installation. In the unlikely event that your HP-75 does cause
interference to radio or television reception (which can be determined by removing all power to the HP-75
and then resetting it), you are encouraged to try to correct the interference by one or more of the following
measures:

® Reorient the receiving antenna.

¢ Relocate the computer with respect to the receiver.

¢ Move the computer away from the receiver.

¢ Plug the computer and ac adapter/recharger into a different ac outlet so that the computer and the

receiver are on different branch circuits.

If necessary, you should consult your dealer or an experienced radio/television technician for additional
suggestions. You may find the following booklet, prepared by the Federal Communications Commission,
helpful: How to Identify and Resolve Radio-TV Interference Problems. This booklet is available from the
U.S. Government Printing Office, Washington, D.C. 20402, Stock Number 004-000-00345-4.

When You Need Help

Technical Assistance. For technical assistance with this product,

call: (503) 757-2004 or write to: Hewlett-Packard Co.
8 am. to 3 p.m. Portable Computer Division
Pacific time Calculator Technical Support

1000 N.E. Circle Blvd.
Corvallis, OR 97330

Product Information. For information about Hewlett-Packard products and prices, contact your local
Hewlett-Packard dealer. For the name of the dealer nearest you, or to order free literature about Hewlett-
Packard products,

call toll-free: (800) FOR-HPPC or write to: Hewlett-Packard Co.
(800) 367-4772 Personal Computer Group
PCG Telemarketing
10520 Ridgeview Court
Cupertino, CA 95014
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Keyboard Operations
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Key Functions
Typewriter Keys
through(z]  Letters.
(0)through(9]  Digits.
—) Space.
[ Period. Used as a decimal point in numbers and as the final character in abbreviations.

(+]E]3J[Z)[*]  Arithmetic symbols: addition (plus), subtraction (minus), multiplication (asterisk),

([eT)(Z]) division (slash), exponentiation (circumflex), and integer division (back slash).

A Comma. Used to separate items in commands, statements, and functions.
an Parentheses. Used to key in numeric expressions.
1] Exclamation mark. Used for end-of-line comments in program statements and for

appointment notes.

0] Double and single quotation marks. Used to enclose filenames and other literal strings.

and FEFD # statements and to assign timer numbers in i
f .I. MEF # statements. Also used for inequality in relational tests.

(5] Dollar sign. Used to specify string variables and string functions.

Ampersand. Used to concatenate, or join, string expressions.

0O Opening and closing brackets. Used to dimension string variables and to specify
substrings.
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Commercial at. Used to form multistatement program lines.

Semicolon. Used to separate items in & [HT, DTEF, THFUT, FRINT #, and RERD #

statements.
Equals. Used to assign variable values and to test for equality.
Less-than. Used in relational tests.

Greater-than. The BASIC prompt for programs and command appointments. Also used in
relational tests.

Colon. The text-editing prompt. Also used to delimit device codes.
Percent sign.

Question mark. The default prompt for the I HFLIT statement.

Shift. Causes keys to perform their shifted functions. In uppercase mode, causes the letter
keys to display lowercase letters.

Control. Used to generate special display characters and to form a variety of keystroke
combinations.

Lock. Used when locking the keyboard in uppercase letters or when enabling the numeric
keypad.

Left-arrow and right-arrow. Move the cursor across the display. If necessary, cause the
display to scroll.

Up-arrow and down-arrow. Move the display up and down through BASIC, text, and
appointment files and through the system and mass storage catalogs.

Insert/Replace. Exchanges the replace cursor (fil) with the insert cursor ().

Clear. Clears the display.

Backspace. Backspaces the cursor and erases the character there.

Delete. Deletes a character and left-shifts the trailing characters in the display line.

Tab. Moves the cursor across TIME and APPT mode display fields.

devices before performing their designated functions.

ATT

P-4

TIME

APPT

Attention.Turns on the HP-75; interrupts programs, listings, auto line-numbering, card
reader operations, and HP-IL operations. Acknowledges due appointments.

Time. Switches the HP-75 to TIME mode.

Appointment. Switches the HP-75 to APPT mode. Causes unacknowledged appointments
to be displayed.
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Edit. Switches the HP-75 to EDIT mode.
Fetch. In EDIT mode, functions as a typing aid for FET{ZH command.

Return. Causes an expression, statement, or command in the display to be evaluated,
stored, or executed.

Run. Runs the current BASIC program in EDIT mode. Processes due appointments in
APPT mode.

Keystroke Combinations

System Keystrokes

Causes the HP-75 to perform a system reset (refer to section 1, page 13).*

Causes the HP-75 to turn off the display and to disable all keys except [ATTN].
Locks the HP-75 in uppercase. Pressing again restores the unshifted keys.

Enables the numeric keypad. Pressing again restores the normal keyboard.

Displays the most recent EREDE, WARMTHG, card reader, trace, or HP-IL message for as
long as the key is pressed. The message is cleared after [CLR], [ATTN], [TIME], [APPT],
[EDiT], (FET], [1], (4], (RTN], or [RUN]is pressed.

Single-steps through a program, beginning from the current line.

Editing Keystrokes

SHIFT

[SHIFT] (]

Moves the file pointer to the first line of the current file, to the first entryina CHT Fi.L or
mass storage catalog listing, or to the first appointment in APPT mode.

Moves the file pointer to the last line of the current file, to the last entryina i+ 7 Fi.i. or
mass storage catalog listing, or to the last appointment in APPT mode.

In EDIT mode, brings the last entry to the display and makes it available for editing. The
entry is displayed intact, so long as no other keys have been pressed since the last [RTN].
The following commands use the input buffer, causing your last entry to be lost: £ T},

F CHOREY, LTET, LOCE, FLIST, and TR

L.

In EDIT and TIME modes, deletes from the cursor to the end-of-line. In APPT mode,
deletes the currently displayed appointment or replaces it with an edited appointment.

In APPT and TIME modes, shifts the cursor leftwards across the display fields, the
opposite direction of alone.

Shifts the cursor to the beginning of the display line.

* (SHIFT M],0),[3], (8], and also cause a system reset if held for one second or longer.
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[SHIFT)(=] Shifts the cursor to the end of the display line.
(T (=) Left-shifts the cursor 32 positions or to the beginning of the display line, whichever

distance is shorter.

=] Right-shifts the cursor 32 positions or to the end of the display line, whichever distance is
shorter.

Display Character Keystroke

Causes the next key or keystroke combination to display the character associated with it
regardless of key redefinitions.

Escape Keystroke

Generates decimal code 27 (ESC) as the initial character of escape code sequences.

Display Device Keystrokes
[cTL(t)

0 Sends an ESC & (roll down one line) to i
display).
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Character Set

The CHE¥ function returns the display character of a given decimal code, 0 through 255. Arguments are
rounded to integer values and converted to the proper range (modulo 256). An underlined display character
has a decimal code 128 larger than its non-underlined equivalent.

The HLil1 function returns the decimal code of the first character of a given character string.

Examples: Press after each.

chrEreSe 1258l H

FolrE RS,

1

Fpeam tat o chrEorumd 'at v+l Z8 08 Qv

Characters whose decimal codes are 32 through 126 are standard printable characters as defined by the
American Standard Code for Information Interchange (ASCII). Refer to the HP-IL peripheral owner’s
manuals to determine the response of individual peripherals to decimal codes 0 through 31 and 127 through
255. To avoid unexpected device behavior during program listings, use the CHF# ¢ function to represent
special characters (e.g., the form feed, or FF, character) rather than the display character itself (e.g., use
CHRE# <12 instead of 11).

An asterisk (*) indicates that [SHIFT)(1/R] must first be pressed in order to display the character associated
with the key or keystroke combination. Where no keystroke sequence is shown, the display character can
only be displayed by using the CHF # function.

0 128 *(ATTN
1 129 " * [TIME]
2 130 H *[(APPT)
3 131 a *[EDIT)
4 i (0] 132 i [t

288
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5 fi (cTu)(E] 133 i *

6 " 134 r *[=)

7 i 135 & *

8 BS (cTL](H) 136 = *

9 i e[ 137 i * (FET]

10 LF 138 b *[DEL

1" (cTL][K] 139 i *[CLR]

12 o 140 0 *

13 CR (cTL)[M] 141 /] *

14 T [N] 142 T *[TAB

15 ¥ (cTL](0] 143 i

16 E EnE 144 Fi

17 ¥ (cTL](a) 145 I X,

18 (cTL](R] 146 &

19 : (cTLI(S) 147

20 i 148 T

21 H 149 H

22 k] 150 &

23 W 151 ]

24 & 152 o

25 i 153 1

26 i @ 154 i

27 ESC 155 Fy

28 E 156 z

29 # (cT](=] 157 ®

30 £ (cTu(] 158 £

31 159

32 160 *
33 ! (sHIFTI(] 161 i *
34 ! 162 : *[SHIFT][APPT]
35 i 163 i *
36 ¥ (SHIFT](4) 164 ¥ * [SHIET](1]
37 (SHiFT)(8]) 165 5 *
38 g8 (SHIFT](6] 166 & * [SHIFT] (=]
39 ' 167 *[SHIFT] (=]
40 ‘ 168 L *
4 x (SHIFT](9] 169 2 * [SHIFT)(FET)
42 # v 170 ¥ *
43 + 171 + *
44 0 172 *
4 - (=] 173 m *
46 0 174 *

289
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47 175 g

48 5 (0] 176 5] *[cTL](o]
49 1 [ 177 *[cTy[@]
50 2 178 Z *[cTL(2)
51 3 (3] 179 * (3]

52 4 @ 180 4 *[cTL(4]
53 = (5] 181 *[cTL](5]
54 & (6] 182 *[cTL(e]
55 ¥ 183 i

56 b 184

57 o B 185 @

58 (SHIFTIC) 186

59 C] 187 L

60 (SHIFT)[] 18 i

61 B 189 =

62 [SHIFTIC] 190

63 ¥ 191 i

64 i 192 @ *[CTLJ[ATTN]
65 A 193 Fi *[CTL]TME]
66 E: 194 E: *
67 i 195 " *[cTL)(EDiT]
68 o (SHIFT](D) 196 X *[erut)
69 E [SHFT)(E] 197 E *[eTLld)
70 F (SHIFT](F] 198 E *[eTLi(+]
71 i 199 i *[eT=]
72 H (SHIFT][H] 200 H *[CTL)(1/R]
73 I (A 201 * [CTLI(FET)
74 202 *[CTL](DEL]
75 i K] 203 i *
76 L 204 *[c1L](tock]
77 i1 (SHIFT) (M) 205 il *[cTL](RUN]
78 i (N 206 B *
79 i [SAFT)0) 207 i

80 F (SHIFT](P] 208 r

81 (SHIFT)[Q) 209 i

82 F (SHIFT)(R] 210 ’

83 b [SHIFT](S] 211

84 212

85 L 213

86 214 ¥

87 215

88 216 i




Appendix D: Reference Tables 291

89 it 217 T
90 z 218
91 [ (SHIFT)[0] 219 L
92 220 fI::;
93 ] (SRIFT)(E) 221 1
94 (SHIFT)(*] 222 o
95 (T[] 223
96 224 N *[SHIFT][CTL][ATTN]
97 & 225 & * [SHIFT](CTL] (TIME]
98 b 226 ko *[SHIFT)(CTL][APPT]
99 227 o * [SHIFT][CcTL](EDIT]
100 o (D) 228 o *
101 & (€ 229 *
102 § 230 * [sHIFT) (el (=)
103 @ 231 . * [SHIFT)(CTL](=)
104 b ) 232 b *
105 i 233 i * [SHIFT](CTL][FET]
106 d 234 *
107 i 235 i
108 1 236 i *[SHIFT][cTL][LOCK]
109 i ] 237 I *
110 i N) 238 *
111 £ (0] 239 o
112 2 (P 240 B
113 q Q] 241 4
114 /) 242 r
115 5] 243
116 244 ¥
117 L 245 L
118 246 ¥
119 h 247 b
120 248
121 249
122 = 250 z
123 i A 251 %
124 | (SHIFT][Z] 252 1
125 ] 253
126 [*] 254 o BvEt
127 - 3] 255 - *

t When decimal code 254 is assigned to a key, pressing the redefined key will execute the &'E command. Using :HF# to display character

254 will cause the - character to be displayed.
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System Memory Requirements

To determine the size of an initialized program, first interrupt execution (press [ATIN]) and determine
available memory (type = [RIN]). Then deallocate the program by performing a line edit. The amount of
additional memory that becomes available plus the size of the deallocated file (as indicated in the catalog
entry) is the total size.

Item Memory Required

Appointments 15 bytes for the appointment file p/us

7 bytes/appointment plus

1 byte/character in the FMHo t & field plus
5 bytes/repeating appointment.

Data items 5 bytes/[1A TH statement plug
4 bytes/ integer plus

5 bytes/short plus

9 bytes/real plus

2 bytes/item plus

1 byte/character in strings.

Data pointers 15 bytes/data pointer created by an I
Files (BASIC and text) 15 bytes/file plus

3 bytes/line plus
1-3 bytes/keyword (BASIC) or 1 byte/character (text).

TG # statement.

Files (LEX and interchange) Refer to the catalog entry for the file.

HP-IL assignments 7 bytes/device declaredin an Fi% % I M 11l command.

Key redefinitions 3 bytes/redefinition plus
1 byte/character in the the key definition string plus
1 byte for final semicolon.

Mass storage commands 43 bytes/command.
(AT, CORY, FURGE, REMAME)
Mass storage devices 105 bytes/device.
FHLE command 256 bytes p/us 6 bytes/file.
Plug-in ROMs Refer to the ROM owner’s manual for the number of bytes of
system RAM used by the ROM.
Program calls 30 bytes/iFil. L. statement plus

2 bytes/calling program variable p/us
the number of bytes required by the variables’
sizes or precisions.
Timers 63 bytes/timer set by an [t T Ik statement plus
one or more bytes per timer instruction.
TREAMEF 1M command A maximum of 255 bytes while the transformation is occurring.
Variables (both calculator variables and
initialized program variables)
Simple numeric variables

12 bytes/variable
8 bytes/variable
7 bytes/variable

10 bytes/array variable plus

8 bytes/element
4 bytes/element
3 bytes/element

String variables 8 bytes/variable plus
dim length.
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Global and Local Declarations
A global declaration is an HP-75 setting that remains in effect until:

® The setting is changed by a new declaration, executed either from the keyboard or from a running
program,

e The HP-75is reset.

A local declaration affects only keyboard calculations or the program in which the declaration occurs.

Local Global

DRTH ALARM G,

BT ad
LA

THMAGE i

..........

EHOLIHE
L O
HISTARRNE

OFF TIHER #

LA, T

1, FRITOTH
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Display Escape Codes

ESC represents the escape character, decimal code 27. Displaying [ESC]—that is, [CTL][BACK]—or displaying
CH

‘7 » gends an escape character to the HP-75 display and other i 1SFLFAY
1% devices.

1% devices. Printing

The HP-75 display and most HP-IL devices have special responses to predefined escape codes, that is, to
display or print instructions which contain sequences formed by the escape character and the characters
immediately following. A given escape code may be ignored by one device while interpreted by another
device as a machine instruction. For example, an ESC I is ignored by the HP 82162A Thermal Printer but

causes the HP 82163 Video Interface to move the cursor one position to the right. An ESC i may be sent to

the HP-75 display and other display devices using [i 1 =ZF

The HP-75 display responds to 12 escape codes. Other escape sequences used in [ I %

are ignored by the display.

CHEFCO2T 380 for example.

For FRIMT statements

The 32 display window positions are identified as 0 through 31.

Escape Code Instruction Description

ESC Cursor Right* Moves the cursor one position to the right.

ESC i Cursor Left* Moves the cursor one position to the left.

ESCE Clear All* Moves the cursor to column 0 and clears the display.

ESC iz Cursor Return Moves the cursor to column 0.

ESCH Cursor Home* Moves the cursor to column 0.

ESC .l Clear From Cursor* Clears the display from cursor location.

ESC I Clear to End of Line  Clears the display from the cursor location.

ESC (i Delete Character Deletes the character at the cursor location and left-shifts all
With Wraparound trailing characters with wraparound.

ESCF Delete Character Deletes the character at the cursor location and left-shifts all

trailing characters.

ESC « Cursor Off* Turns off the cursor.

ESC = Cursor On* Turns on the cursor.

ESCXcr Cursor to Address* Moves the cursor to the display position (0 through 31) specified by

the decimal code of the first display character modulo 32. The
decimal code of the second character is used by the video interface
as arow parameter but is ignored by the HP-75. For example

TEF CHEFOET v 'S JOHEFOLE Y D DHREF R ) e re !
positions the cursor to column 16 (and row 8 of the video interface)
and displays ki 5, beginning from that location.

An asterisk (*) indicates that the HP 82163 Video Interface responds similarly when declared a

DISPLAHY

1% device. Refer also to the owner’s manual for the video interface.
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Type a semicolon after an escape code to suppress the carriage-return/line-feed that normally terminates a
[1TZF or FEIHT statement.

In addition, pressing [CTL](t]sends an ESC T (roll up one line) to i I %F 1. 13 devices and pressing [CTL|3]

sends an ESC = (roll down one line) to DI SFILFY 1% devices. The HP-75 display window ignores these

characters.

Machine Defaults

After a machine reset or after the After turning on

Condition battery pack is first installed. following a timeout period.

i Previous setting.

Tit No HP-IL assignments. Previous HP-IL assignments.

# No file number assignments. Previous file number assignments.
{1k Previous setting.

Set-time template. Blank line.

CEFALNT i Previous setting.
DEF EEY Identity assignments Previous key definitions.
1 second. Previous setting.
SELAY IE # (That is, the HP-75 display.) Previous display devices.
B RO THE CR/LF Previous setting.
0 Previous error line.
0 Previous error number.
E=FLT marks cleared. E=ALT marks unchanged.
Line O of workfile. Previously pending line.
BASIC workfile Previous BASIC files, text files,
(O bytes, time and date of clock setting.) appointment files, keys files, LEX files,
LIF1 files.
Unshifted. Previous keyboard mode.
No password. Previous password.
91 Previous setting.
TIME EDIT
ITw ¥ (The HP-75 display.) Previous printer devices.
32 columns. Previous setting.
0 Last numeric result.

Next number in sequence.

Blank display. Blank display.

Previous setting.

ZTHTE template Y, e, F, Y Previous settings.
TIME display Set-time values. Current time.
Trigonometric T IO FHGLE Previous setting.
mode.
Variables:
calculator None. Previous assignments.
program None. Previous assignments if allocated

program.

WIDTH 32 columns. Previous setting.
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Abbreviations

The following are the shortest distinct abbreviations recognized by the HP-75. Longer abbreviations are
allowed, providing that the period doesn’t match the final character of the keyword. Abbreviations may not

contain embedded blanks.

The HP-75 supplies the complete spelling of keywords when listing and fetching lines.

CIH

THTEGER

DEGREES
FADIAMS

Keyword Abbreviation Keyword Abbreviation
- ITHMAGE im,
FF IHITIALIZE irFi,
IHFPUT i.

it

1w, .
1|:| f ':: ::l

s,
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Keyword

Abbreviation

Keyword

Abbreviation

SHORT
STHHDEY OQFF
STHHOEY 0OH

THEH
TIME#*
TEACE FLOW
TERCZE OFF
TEACE VARS
TEAMZFORM

=k,
F.off

=00

th,
i
T
L i
T,
Tr.

LHPEOTECT
LIFRCE

VER#

WATT
MIOTH

Li,
[F] -2 [

W,
[
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Occurrences

_ When an error occurs, the HP-75 sounds the beep, lights the ERROR annunciator, and displays an EFFUF or

" rate. If the error occurs during program execution, the

ZN

LR 1M message according to the current

~ line number of the statement that caused the error is also displayed. Pressing displays the

_ message again for as long as the key is held down. Typing &+ returns the identification
" number of the error or warning. Pressing , , [TIME], (APPT], (EDIT), [FET), (1], (1], ,or turns

'fi off the ERROR annunciator and clears the message.

A UA

condition causes the HP-75 to supply default values and allows execution to continue (unless
Or ER 3 F condition interrupts program execution at the statement that
caused the error. If the interrupted program is also the current file, then the file pointer will be set to the line

~ in which the error occurred; pressing and then fetches the line to the display. The program

~ remains initialized until you edit any line or run another program.

298
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Mathematical Warnings and Errors

Number Message and Condition

Default Values
(with DEFALULLT 1)

1 Pram too =mmall

2 e ton Larags

3 ooy ooint
COT or CSC of n X 180°;
n =integer.
4 THH o Doinf
TAN or SEC of n X 90°;
n = odd integer.
5 Gl e
Zero raised to a negative power.
6 Eiid
Zero raised to zero power.
7 re o e
® The value of a string variable is referenced before
the variable has been assigned a value.
® The value of a simple numeric variable or a numeric
array element is referenced before the variable has
been assigned a value.
Although a default value will be supplied to the pro-
gram with [l LT 1M, the variable value will
remain undefined.
8 Rl N

Division by zero.

(The remaining mathematical errors do not default.)

9
10 AIH S FoATE
Square root of a negative number.
11 ara out of range
Argument too large or too small.
12
13 D rmkie el

Logarithm of a negative number.

i
A
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System Errors (14 through 18)
Number Message and Condition
14 I il E
Replace battery pack or plug in the ac adapter /recharger.
15 Byl tem &rror
The HP-75 may require areset.
16 Frent o S FOdai e mo ey
® Not enough available memory exists to copy a card or tape file to memory.
¢ A file or program requires too much memory.
Possible solutions:
e Delete one or more lines from the current file.
e Execute i < LIFF 3 to clear calculator variables.
® Lessen the precisions or reduce the dimensions of program variables.
® Purge one or more files from memory.
® Execute RS [5G # T ¥, specifying any unused data file pointers.
® Execute I ... then press [t] or [ until you see a file that can be purged, then press
EDIT]and execute FLIFEGE .
e Execute i’ s IO ¥ toclear HP-IL loop.
17 FHf iz dirnwalid
e |ndicates a defective circuit. Unit may require service.
¢ Indicates memory lost.
18 UM mdsEsing
Missing a necessary plug-in ROM or LEX file.
Card Reader Warnings (19 through 26)
Number Message and Condition
19 Wl e proftectaed
Attempting to copy to a write-protected card. Execute LIMHFE [ first.
20 rot tkhis fille
A track does not belong to the same file that is being copied to memory.
21 verifu failed
The same track requires two more passes through the card reader, once to write to the track
and once more to verify. Clean the card first.
22 LA PO e 5 1
The information on the track is not recognized by the HP-75.
23 bracd resdswrd b
A failure to read a track or write to the track properly. Clean the card and try again.
24 Pl led fon fa
Pull the card through the card reader more slowly.
25 pulled too Wit
Pull the card through the card reader faster.
26 LS FETE
The file specifier in a iii* T command doesn’t match the name of the card file.
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Program Errors {27 through 54)

Number Message and Condition
27 irwalid subsoript
® An array subscript is out of bounds.
® A string variable substring is out-of-bounds.
28
29 | i il
" Lil routine was requested to handle error 49
than create another subroutine and add to the problem, the HP 75 halts executlon and
displays this message.
30 OFETION B
® Qutofrange QT Il BFRZE specified.
o T I statement appears after an array variable reference.
® Multiple Li - statements in one program.
31 COHT e f
GO T s executed or SHIFT [SHIFT][RUN] is pressed before a program has been initialized or after a
program has been deallocated.
32 L g 1
® Missing a line that is referencedin a
33
34
35 OIf e A
Declaring the precision or dimension of a simple numeric variable, string variable, or
numeric array variable that has appeared previously inthe program.
36 Trivalicd DIM
Dimensioning an array improperly after an i}
37 clp Licate
The same function name appears in two or more Lii 1 statements.
38 o gD DEF
A multiple-line user-defined function is missing the i
39 FHomi L

Attempting to branch into the middle of a multiple-line user-defined function.
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Program Errors (27 through 54) (continued)

Number Message and Condition
40 FH parameter
® Mismatch occurred between the formal parameter list in the function definition and the
actual parameter list in the main program.
e Attempting to use a user-defined function that isn’t defined.
41 i 3 i ls itEelf
A user-defined function is defined in terms of itself.
42 ETrirmg too Lomg
¢ Attempting to assign too many characters to a string variable.
® Printing a string longer than 251 characters to a BASIC file or longer than 255 characters
to atext file. Causes a warning and truncation of the string.
43* Frdmg Lo inpidt
e Attempting to supply characters in response to an 11T statement.
® Pressing before enough values have been supplied for all the numeric variables in
the input List.
44* To manty  LrpatE
Too many items entered in response to an 1 HFilT statement.
45 missEing F
Executing a jt statement without first assigning a
file number.
46
47 i DR
- T statement is encountered with no corresponding I~ if* statement. May be caused
by an incorrectly nested loop.
48 P WRTE N o 1N
" nesting exceeds 255 levels.
49 ot Lo
ti nesting exceeds 255 levels.
50 ol
Ii statement was encountered with no pending subroutine condition.
51 FREINT#E to runiile
A program referenced itself in a # statement.
52 irealid THMAGE
At least one of the specifiers in an I1HGE, [ LS IHG, or FETIHT UEIHG
statement is improper. May be caused by an invalid character in the image string.
53 irealid USd
One of the specifiers in an I MAL LS T HE statement
cannot represent an item to be displayed or printed.
54 irveslicd THE

TFE argument rounds to a value less than 1. A warning condition occurs and a value of 1 is
supplied.

* An THFIIT error will cause the HP-75 to prompt again for input. If an [H E
error, then as many values as possible will be assigned to the 1HFLiT variables and the Il E

IF: declaration is in effect at the time of an ITHFLIT
* instruction will be performed,
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HP-IL Errors {55 through 61)

Number Message and Condition
55
Executlng Ol )
without first assigning the devices on the loop.
56 o Loy
""" i command.
57
¢ Hardware error.
® Pressing during a loop transmission.
58 mop o Timeout
e Anintentional or accidental disconnection occurred or power was lost to a peripheral
during a loop transmission.
e During STHHINEY ©IFF, a device took longer than 10 seconds to process a single HP-IL
instruction.
Make sure the devices are properly connected and powered and then execute
111 If the disconnection was intentional, connect an HP-IL cable between in
and out connectors on the HP-75 and execute i1 1[I Execute " ifa
device needs longer than 10 seconds to respond to a command.
59 T mENY nameE
e More names than devices in an I{icommand. Causes a warning; as many
devices as exist will be assigned.
. More dev:ce names in memory than connected devnces inthe |oop were found after a
60
61 Al odevices
More than 31 devices, including the HP-75, have been connected in the HP-IL loop.
File and Device Errors (62 through 69}
Number Message and Condition
62 i
The speC|f|ed file doesn’t exist in memory or on mass storage medium.
63 irwaldd Fid
¢ |nvalid namefora f|le in memory. Restricted to one to eight characters—first character a
letter or period, remaining characters letters or digits..
¢ |nvalid name for a mass storage or card file. Restricted to one to eight letters or digits; the
first character must be a letter (periods aren’t allowed).
¢ [nvalid HP-IL dewce code Restricted to one or two letters or one letter and one digit.
o A i IHTO LIF 1 command was executed froma o § 1 1
e Adisplay devnce code is used in a mass storage command.
64 g 1d

® Duplicate f||ename Afile already exists in memory or on a mass storage medium by that
name.

e Duplicate device code in an I i 1iideclaration. If i
being assigned one by one from the keyboard, causes a warning; the HP-75 prompts for
another device code.
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File and device Errors (62 through 69) (continued)

Number Message and Condition

65 AT
e Attempting torun an appountment text, LEX, or LIF1 file.
e Attemptingto £ ] CIEY, or RERAME a private BASIC file.
® Attemptingto F Hii # from a private BASIC file, a LEX file, or a LIF1

ss T Lo e

file.
e Attemptingto FREIHMT # anumericvalueto a text file.
66 invalid password
® The password for a mass storage or card file must be correctly specified in order to copy
the file.

® A password is specified when copying a LIF1 file or a file not created by the HP-75 to or
from a mass storage medium. Causes a warning; the copy is allowed, but no password is
attached to the destination file.

67 lirme too long

e Aline listed or fetched from a file contains more than three display windows of
information. Causes a warning, and the first 94 characters of the line are displayed. if
is pressed, the fetched line will be truncated at the 94th character, if possible;
otherwise, a syntax error will be reported.

® Fetching a key definition that exceeds 80 characters. Only the first 80 characters of the
definition will be displayed.

® Attempting to transform a LIF1 file with excessively long lines into text or BASIC—
produces this as a warning and inserts | ¥ immediately after the line number.

68 wrorm file tupe
e Attempting to rename a non-text file to k & w=,
e Attempting to rename a non-appointment file to afp 1.
® Attempting to merge one file into a file of a different type.
e Attempting to copy an unknown {¥) mass storage file to memory.
® Attempting to copy a text, appointment, LEX, or LIF1 file to a private file; causes a
warning and allows a non-private copy to be made.

69 work file name?

Attemptung to edit another file whlle editing a non- empty, unnamed workfile. HHI i,
H”E Or'_||"' TR I ] PR T T T T ot = T i 1

(EDIT] key durlng a

Ai.L..

Time Mode Warning (70}

Number Message and Condition

70 Time aodiust bad
Attempting to adjust the clock speed by more than £10%. Causes a warning; the
adjustment factor is left at its current setting, and a new adjustment period is begun.
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APPT Mode Errors (71 through 77)

Number Maessage and Condition
71 clup Lioate HF
Attemptlng to enter a duplicate appointment. Appointments must differ by at least one
character.
72 daw-date mismatoh
The day-of-week and the date don’t agree.
73 g F il
Mlsspellmg the day-of-week.
74 brad date fisld
Out-of-range parameter specified for the month, day, or year. May be caused by an illegal
character in the 1, 1w, or 7' 1 fields.
75 i Time field
Out-of-range parameter specified for the hour or minute. May be caused by an illegal
character in the Ht, it or il fields.
76 pad rep field
¢ |nvalid Rept (repeating) template caused by an out-of-range parameter or an illegal
character.
® Pressing a system key while the Rept template is displayed.
77 prad alarm
® |nvalid alarm type Must be a digit, Othrough 9.
® Invalid appointment type. Must be i, 1, or F
Syntax Errors {78 through 91)
Number Message and Condition
78 EF T
® Incorrect spacing or characters in line. Cursor is positioned to character where error was
detected.
® Aline not understood during a 1 THTE = I Z operation. The error is
reported after the entire file has been transformed; unrecognlzed lines are transformed
into program remarks beginning with !
79
80
81
82
83 fir i
84

Extra characters appear at the end of the line. May be caused by mistyping an instruction if
it is interpreted as a different instruction.
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Syntax Errors (78 through 91) (continued)

Number Message and Condition
85 g tom ki
Expression is too big for the HP-75 to evaluate. May be caused by too many nested pairs of
parentheses or too many operations in one expression.
86 illeasl comtext
Statement is not allowed after Tt T #, or ik iz
87 aEc BHpresElon
e A syntax error in an expression; e.g., too many operators between operands.
e Attempting to transform a LIF1 file with missing line numbers into text or BASIC. The file
remains a LIF1 file.
88 sl =tatemesnt
e Anincorrect abbreviation.
¢ Anincomplete statement.
e Attempting to execute a program only statement (e.g., i T i) from the keyboard.
89 brad parame
e Using the wrong type of parameter; e.g., using a string argument for a function that takes
a numeric argument.
e Entering out-of-range parameter, illegal characters, or too many parameters.
90 fach line mumber
e Attempting an improper renumbering operation. Causes a warning; default line
numbering occurs for the specified portion of the file.
o AFRIMT # statement attempts to create a line number greater than 9999. Causes an
error; no printing is done and the data pointer is left at the end of fife.
¢ Attempting to specify a starting line number greater than 9999 in an
N ML EE LR poaranE e
Omitting a necessary parameter from a function, statement, or command.
Mass Memory Errors (92 through 97)
Number Message and Condition
92 clee Pt m Fi & 17y
A non-mass storage device was requested to perform a mass storage operation.
93 M & o
The mass storage device is experiencing difficulty, perhaps due to low batteries.
94 Fro riesscd 3o
Load a medium into the mass storage device.
95 mecd i il
The medium in the mass storage device has no room for other files. Purge one or more files,
pack the medium, or load another medium.
96 irwalid medium
The mass storage device cannot read from or write to the medium. May be caused by an
unformatted medium; execute an 111 T I1Fl. 1 E command for the device. May be caused
by a physically damaged or defective medium. May also be caused by dirty recording heads;
clean the heads as directed in the peripheral manual.
97 itrvalid ps

Interrupting RI”F. operation. The medium may need to be reformatted with an
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Alphabetical Listing
Message Number Message Number

65 95
11 45
55 32
46
91
83

Pt e ot ed

77
74
73
87
90
89
23
76
88
75
57

9
34
38
56
47
94

7
16
20
81 oA T 4 2
31 o to smmall 1

3 P e imput 43

g L 29
E 30

72 CFTTOM
92 - ..
FRINTE to runtile 51

. - 24

25

35
71
37

64 17

28
60
50
18

85
84

62
41
39
40
48

10
82
42
78
15

49 4

70
44
59

86
36
63
52
96
97 wErlfy failled 21
66
27
54
53

22

LEE R ET A 26
67
N 13
! v 12
Tovop timeout 58
Tow batteries 14

TSRS e @ o 93
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Owner’s Pac Program Listings

Contents

S Bl o 0o T T 308

The Il
The FRA* R o To T - 32 Y PN 310

The HAMELIST Program .....oveiinie i e e 315

Listings follow for the three prerecorded programs shipped with your HP-75—the FIl{HE™Y, FFYATTH, and
HAMEL I=T programs. The programs are referenced in the main manual to demonstrate programming
designs and applications.

The

¥ Program

The IHi1iHE" program is discussed in section 1 on page 21.

Specifications:
Input: Borrowing or savings option.
Borrowing inputs: Initial amount, number of periods, interest rate per period.
Borrowing output: Periodic payment.
Savingsinputs: Initial amount, number of periods, interest rate per period, periodic deposit.

Savings output: Future amount.

Size:
Recorded on four card tracks, 2205 bytes.
Requires approximately 2947 bytes when initialized.

308



1000
1010
1020
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! Money - 04/22/82
DELAY O @ WIDTH INF
E$=CHR$ (27) @ HS$=E$%"E" @ CO$=E$&"<" @ US=E$L"A" @ O%="+—x%x/"" @ T=1

Program introduction and menu.

1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140

DISP H$;CO$;ES$&"ZIC* M ONE Y ™" @ WAIT T

DISP @ DISP “"Choose "&CHR$(226)%"arrow ar "4CHR$ (243)%"ave money";
INPUT ": “; R$ @ IF NOT LEN(R$) THEN R=0 @ GOTO 1080

R=PO0OS ("BS" ,UFRC$ (R$[1,11))

IF R#0 THEN 1100

DISP @ DISP "Please enter b’ or “s”." @ WAIT T

DISP FNR$(4); @ GOTO 1040

FOR I=1 TO S @ V(I)=0 @ NEXT I @ F=0

OFF ERROR @ M=1 @ N=3 @ RESTORE 1160 @ DISP H$;CO0%;

IF R=1 THEN DISP "Borrow money ..." ELSE DISP "Save money ..."
WAIT .5

ON ERROR DISP FNR$ (2xI-1); € GOTO 1230

Get user inputs.

1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
12350
1260
1270
1280
1290
1300
1310
1320

FOR I=M TO N @ READ P$

DATA *Initial amount: $’, Number of periods: ’,’Int.rate/period: *
DATA *Periodic deposit: $°

IF F#0 THEN 1190 ELSE V$="" ® GOTO 1230

ON I 60TO 1220,1210,1200,1220

V$=5TR$ (V(3)) @ Vs=Vs$g" %" € 6O0TO 1230

V$=5TR$ (V(2)) @ GOTO 1230

V$=STR$ (V(I)) @ GOSUB 1490

DISP @ DISP P$;

IF F=0 AND I=3 THEN 1250 ELSE 1260

PUT CHR$(136) @ Ve=" %*

INPUT "",V$;V$

GOSUB 1550

V(I)=ABS(V(I))

NEXT I @ IF R=2 AND I=4 THEN N,M=4 @ GOTO 1150
F=1 @ ON ERROR GOTO 1440

R1=V(3) /100 @ R2=R1+1 @ R3I=R2™(-V(2))

IF R=1 THEN 1360

Save money calculations.

309

1330 IF V(3)=0 THEN V(5)=V(1)+V(2)xV(4) ELSE V(5)=(V(1)+V(4)tR2/R1%(1-R3)) /R3

1340

I=5 @ GOSUB 1490

1350 L$="Future amount: $" ® GOSUB 1450 @ GOTO 1390

Borrow money calculations.

1360
1370
1380

IF V(3)=0 THEN V(4)=V(1)/V(2) ELSE V(4)=V(1)%R1/(1-R3)
I=4 @ GOSUB 1490
L$="Periodic payment: $" @ GOSUB 1450

Automatic program end.

1390
1400

OFF ERROR
ON TIMER # 1,5 GOSUR 1670

1410 ON TIMER # 2,120 DISP FNR$(NUM("I")+2%R);"End of *Money’ program" @ STOP

1420
1430

IF KEY$="" THEN 1420
OFF TIMER # 1 @ OFF TIMER # 2 @ GOTO 1110



310 Appendix F: Owner’s Pac Program Listings

Invalid entries message.

1440 DISP @ DISP "Invalid entries; try again.” @ WAIT T @ GOTD 1100

Display the output.

1450 DISP

1460 DISP @ DISP Ls$;

1470 IF LEN«{V$)>12 THEN DISP USING "d.dddddde" 3 V(I) ELSE DISP V&
1480 RETURN

Round value for output.

1490 V(D) =INT(V(I))+INT(FP(V(I))$100+.5) /100 @ V$=STR$(V(I))
1500 IF V(I)>=1.E12 THEN RETURN

1510 IF V(I)<.005 THEN V(I)=0

1520 P=POS(V$,".”"”) @ IF P=LEN(V$)-2 AND P#0 THEN 1540

1530 IF P=0 THEN V$=V$%".00" ELSE V$=V$&"O0O"

1540 RETURN

Evaluate numeric expression.

1550 y=2

1560 FOR J=1 TO S5

1570 X=POS(V$LY,LEN(VS$)1,0%[J,J1)+1 @ IF X#1 THEN 1590
1580 NEXT J @ V(I)=VAL (V$) @ RETURN

1590 IF UPRC$(V$L[X—-1,X-11)="E" THEN Y=X+1 @ GOTO 1560

Strobe keyboard for key to continue.

1600 U=VAL (V$L[1,X—-11) @ V=VAL(VSLX+1,LEN(VS$) 1)
1610 ON J GOTO 1620,1630, 14640, 1650, 1660

1620 V(I)=U+V @ RETURN

1630 V(I)=U-V @ RETURN

1640 V(I)=UxV @ RETURN

1650 V(I)=U/V @ RETURN

1660 V(I)=U"V @ RETURN

1670 DISP @ DISP "(Press any key to continue)";U$;U$;US$;
16480 FOR W=1 TO 300

1690 IF KEY$#"" THEN POP € GOTD 1430

1700 NEXT W

1710 GOSUB 1440

1720 RETURN

Select a row for video display.

1730 DEF FNR$(R) = CHRS$ (27)&"7Ze"&CHRS$ (R) &CHRS$ (27) &"J"

The |

Program

Specifications:

Inputs: Number of players, level of difficulty, user’s initials.
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Outputs: Scrolling introduction, audible tones, cursor positioning, current score, bonus indicator, final
score, highest score.

Special Keys: [~],[=], space bar.

Size:

Computer
Museum

Recorded on eight card tracks, 4708 bytes.

Requires approximately 5777 bytes when initialized.

1000 ! Pay Attention - 04/22/82

1010 DELAY O @ WIDTH INF

1020 INTEBER L9,A9,H,N?,B1,11,D1,E},B9,CS,XS,Y5,Z,U,A,L,V,E,R7,R1,L1
1030 INTEGER A(12),B(12),C(2),5(2),W(2)

1040 DIM A$(261,B$0121,T$L261,Z$L261,C$L11,E1$L11,H1$[2]1,C1$L2]1,WS$[4]
1050 DIM ES$[41,P1$011,P2$L11,R1$L21,E${51,Y$L1]

1060 E1$=CHR$(27) @ H1$=E1$%"E" @ C1$=E1$&"<" @ WS$="["XE1$&"C"&" 1"
1070 ES$=" "&E1$&"C"&" " @ P1$,P2%="" @ I$=" "

1080 T2=1.5 @ T3=.2 @ TS=.6 @ T&=0

1090 N9=6 @ B1=100 @ 11=20 @ D1=25 @ E1=40

1100 N=28N9 @ L9,A9,H=0

Program introduction.

1110 DISP H1$;Cl$ @ A$="Pay" @ Y3=0

1120 FOR I=1 TO 3

1130 FOR XS5=29 TO 1+9 STEP -1

1140 GOSUB 2430 € DISP A$(I,Il1;" ";

1150 NEXT XS

1160 NEXT I @ WAIT .1 @ X5=15

1170 FOR I=1 TO 35

1180 GOSUB 2430 @ DISP “: @ GOSUB 2430 @ DISP "Attention"j
1190 NEXT I @ WAIT 1.5 @ DISP

1200 IF YS#0 THEN DISP H1$;C1% @ DISP

1210 FOR I=1 TO N @ B(I),A{(I)=0 @ NEXT 1 @ W{(1),W{2)=0 @ RANDOMIZE
1220 DISP "Play — "&CHR${(177)%" person or "&CHR$(178)&" people”;
1230 INPUT *“: ",Pi$; R$% @ R1$="12" @ GOSUB 2360 @ A=R1

1240 IF A=0 THEN 1220 ELSE P1$=R%

1250 DISP "Choose - "&CHR$(229)%&"asy ar "&CHR$(232)&"ard”j

1260 INPUT ": “,P2%; Rt @ R1$="EH" @ GOSUB 23460 @ L=R1

1270 IF L=0 THEN 1250 ELSE P2%=CHR$ (NUM(R%$)+32)

1280 IF L#L9 OR A#A? THEN H=0

1290 IF A#A? THEN I%$=" "

1300 L9=L @ A9=A

1310 IF L=1 THEN A%$="ABCDEFGHIJKLMNOPGRSTUVWXYZ" @ T8=T5 @ GOTO 1330
1320 A$="<2>/\{3 ()" @ T8=T6

1330 B$="ABCDEFGHIJKL" @ B$=B$[1,N]

1340 ON A GOSUB 1850, 1900

1350 DISF M$ @ WAIT .3 @ GOSUB 2100

Display hidden characters.

1360 Y5=8 @ X5=0 @ GOSUB 2430 @ D$=""

1370 FOR I=1 TO N @ D&=D$&" #" @ NEXT I @ D$=D$%" Start” @ DISP D$; @ WAIT T2
1380 FOR I=1 TO N @ X5=2%1-1

1390 GOSUB 2430 @ GOSUB 2420 @ DISP CHR$(A(I)); @ WAIT T3

1400 GOSUB 2430 @ GOSUB 2410 @ DISP "#"; @ WAIT .2

1410 NEXT 1
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Begin playing game.

1420 F=IP (2%RND+1) @ V=0

1430 IF A=1 THEN F=1

1440 E$=STR$(S(F))&" " @ E$=E$(1,3]1 @ IF VY=N?-1 THEN W(F)=0

1430 IF W(F)=1 THEN E=E1 ELSE E=11

1460 XS5=2%N+1 € GOSUB 2430 @ WAIT .S @ DISP I$[2%F-1,2%F1&":="&E$;
1470 BEEP 220+(F-1)%107,.1 @ IF W(F)=1 THEN DISP “x";ELSE DISF " “;
1480 X5=0 @ GOSUB 2430 @ DISP WS$; @ C(1)=1 @ C(2)=0 @ R$=KEYS$
1490 FOR J=1 TO 2

Strobe keyboard for key input.

1500 R$=KEY$ @ IF R$="" THEN 1500 ELSE R7=NUM(R$)
1510 IF R7=32 THEN 1340

1520 IF R7<134 OR R7>135 THEN 1500

1530 ON R7-133 GOSUB 2450,2490 @ GOTO 13500

A selection is made.

1540 C(J)=(X5+1)/2

1550 IF B(C(J))=1 THEN GOSUB 2400 @ GOTO 1500

1560 IF C(1)=C(2) THEN GOSUB 2400 € GOTO 1500

1570 B(C(J))=1 @ X5=X5+1 @ GOSUB 2430 @ GOSUB 2420
1580 DISP CHR$(A(C(J))+128); @ X5=X5-1

1590 NEXT J

1600 IF A(C(1))#HA(C(2)) THEN 1440

Got a match?

1610 WAIT .2 @ BEEP 261,.05 @ BEEP 1046,.08
1620 S(F)=8(F)+E @ V=V+1 @ W(F)=1 @ GOSUB 1970
1630 IF V=N? THEN GOSUB 2010 € GOTO 1770 ELSE @=1 @ GOTO 1670

No match.

1640 S(F)=S(F)-Di @ W(F)=0 @ GOSUB 1970
1650 B(C(1)),B(C(2)),Q@=0
1660 IF S(F)=0 AND A=1 THEN 1750

Reset the display.

1670 FOR I=1 TO 2

1680 X5=2xC(1)-2 € GOSUB 2430

1690 IF @=0 THEN GOSUB 2410 @ DISP " # "3ELSE DISP " ";CHR$(A(C(I)));" ";
1700 NEXT 1

Determine game results.

1710 IF A=1 THEN 1440

1720 IF W(F)=1 THEN 1440

1730 IF F=1 THEN F=2 ELSE F=1

1740 GOTO 1440

1750 WAIT .3 @ BEEP 41,1 @ DISP @ DISP

1760 DISP “You lose, ";I$[2%F—-1,2%F1;" ..." @ WAIT T2 @ H$="H"
1770 DISP "Score is ";I$01,2]5;": ";STR$(S(1));

1780 IF A=2 THEN DISP “ ";I1%$[3,41;": ";STR$(S(2)) ELSE DISP
1790 WAIT T2 @ DISP H$;"igh score is ";STR$(H);"." @ WAIT T2
1800 DISP "Play again? (";CHR$(249);"es or ";CHR$(238)%"0)";
1810 INPUT *: ","y"3 R$ @ RI$="YN" @ GOSUB 23460

1820 ON Ri+1 GOTO 1800, 1200, 1830

1830 DISP "Bye for now ..."

1840 END
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One person setup.

1850 S(1)=B1 @ S§(2)=0

1860 INPUT "What are your two initials? ",I$[1,21;1%

1870 IF LEN(I%)<>2 THEN GOSUB 2320 @ BOTO 18&0

1880 I$=UPRC%(1%) € M$="Here we go, "&I$%&". Pay attention!"
1890 RETURN

Two person setup.

1900 FOR I=1 TO 2 @ N$=I$[2%]1-1,2%1]

1910 DISP "Player number ";STR$(I);"’s initials"; @ INPUT “: “,N$;N$
1920 IF LEN(N$)<>2 THEN N$="" @ GOSUB 2320 @ GOTO 1910

1930 I$L[2%1-1,2%I1=N$ @ S(I)=B1

1940 NEXT 1 @ I$=UPRC$(I%)

1950 M$="Pay attention now, "&I$[1,2]&" and "&I$[(3,41&"!'!'"

1960 RETURN

Display the score.

1970 IF S(F)<0 THEN S(F)=0

1980 X5=2%(N+4 @ GOSUB 2430 @ DISP " "3
1990 GOSUB 2430 @ DISP STR$(S5(F)); @ WAIT T8
2000 RETURN

Determine the winner.

2010 WAIT T2 @ BEEP 10446,.05 @ BEEP 261,.08 @ DISP

2020 H$="H" @ Z=0 @ U=1 @ DISP

2030 IF S(1)>8(2) THEN 2060

2040 IF S(2)>5(1) THEN U=2 @ GOTO 2060

2050 IF A=2 THEN DISP "It’s a tie game." @ WAIT T2 @ Z=1
2060 IF S(U)>H THEN H=S(U) @ H$="New h"

2070 IF Z=1 THEN RETURN

2080 DISP "Congratulations to ";I$[2%U-1,2%U);"." @ WAIT T2
2090 RETURN

Character pair selection.

2100 Z%=A%

2110 FOR I=1 TO N/2

2120 GOSUB 2210 @ GOSUB 2240
2130 A%$=7Z% @ Y$=C% @ Z%$=B%
2140 FOR K=1 TO 2

2150 GOSUB 2210 @ GOSUB 2240
2160 ANUM(CS)—64)=NUM(Y%)
2170 NEXT K

2180 B$=I% @ Z$=A%

2190 NEXT I

2200 RETURN

Random character selection.

2210 L1=LEN(Z$) @ X=IP(L13RND+1)
2220 C$=Z%[X,X]
2230 RETURN

Shorten character selection string.

2240 T$=""

2250 FOR J=1 TO L1 @ IF Z$[J,J1=C$ THEN 2270
2260 T$=T$&I$LJ,J]

2270 NEXT J @ Z$=Ts

2280 RETURN
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Response to improper input.

2290 GOSUB 2400 @ GOSUB 2530
2300 DISP "Please try again when prompted.” @ WAIT T2 € GOSUB 2530
2310 RETURN

Response to improper initials.

2320 GOSUB 2400 e GOSUB 2530

2330 DISP "Please type two initials.” @ Is$[2%A-1,2%A1=" *
2340 WAIT T2 @ GOSUB 2530

2350 RETURN

Check for correctinput.

2360 IF NOT LEN(R$) THEN R1=0 @ GOTO 2380
2370 R$=UPRC$(R$[1,11) @ R1=POS{(R1%,R%$)
2380 IF R1<1 THEN GOSUB 2290

2390 RETURN

Sounds.

2400 BEEF 110,.05 @ BEEP 110,.05 @ RETURN
2410 BEEP 3000, .002 € RETURN
2420 BEEP 46000, .002 @ RETURN

Position cursor.

2430 DISP E1%$;"%";CHR$(X3) ;CHR$(YS);
2440 RETURN

Move cursor left.

2450 IF X5=0 THEN GOSUB 2430 @ DISP ES%; @ XS5=2%N+2 @ GOTO 2470
2460 X5=X5+2 @ GOSUB 2430 @ DISP " “;

2470 X5=X5—-4 @ GOSUB 2430 @ DISP W5S%;

2480 RETURN

Move cursor right.

2490 IF X5=231N-2 THEN GOSUB 2430 @ DISP ES$; @ X5=-2 @ GOTO 2510
2500 GOSUB 2430 @ DISP " "3

2510 X95=X5+2 @ GOSUB 2430 @ DISP W5S$%;

2520 RETURN

Erase a displayed line.

2530 DISP Ei1$;"A";CHR$(13);E1$;"J"s
2540 RETURN
2550 ! change lines 1080 & 1090 to vary game
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The i Program
The il = T program is discussed in section 14 on page 213.
Specifications:

Inputs: Filename of text data file and file record entries, which consist of three fields: last name, first
name, and note.

Output: Alphabetized list in data file.

Special Keys: [+], (1], (1], [SHIFT](1], [SHFT)(Y], (=], (=], (SHIFT)(+], [sHIFT}(=], (=), (5], (). [, (A]-(2).

Size:
Recorded on four card tracks, 2481 bytes.

Requires approximately 2995 bytes when initialized.

1000 ! Name List - 04/22/82

1010 DIM L$L110]

1020 PWIDTH INF @ WIDTH INF

1030 INPUT “Enter filename: ";A$
1040 ASSIGN # 1 TO As

1050 N=0O

Compute numbers of lines.

1060 ON ERROR GOTO 1080
1070 READ # 1 ; LO%$,FO$,NO% @ N=N+1 @ GOTO 1070
1080 OFF ERROR

Initialize parameters.

1090 M,P=0 @ L1i¢,Fi$=""

Start of command input loop.

1100 L $="Name List"” @ IF P=0 THEN 1140

1110 READ # 1,P ;3 LO%,FO%,NOS

1120 GOSUB 1870

1130 IF LEN(L$)>32 THEN DISP L$[1,32] @ GOTO 1150
1140 DISP LS
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Get command key.

1150 K$=KEY$ @ IF K$="" THEN 11350

1160 K$=UPRCS$ (K$) @ K=NUM(KS$)

1170 IF K$="+" THEN 1360

1180 IF K$="=" THEN 1550

1190 IF K=132 THEN P=P-(P>0) @ GOTO 1100
1200 IF K=133 THEN P=P+(P<N) @ GOTO 1100
1210 IF K=134 OR K=166 THEN 1130

1220 IF K=164 THEN P=P>0 @ GOTO 1100
1230 IF K=165 THEN P=N @ GOTO 1100

1240 IF K$>="A" AND K$<{="Z" THEN 1610
1250 IF K$>="0" AND K$<="9" THEN 1610
1260 IF K$="%x" THEN 1670

1270 IF K$="1" THEN 1580
1280 IF K$="-" THEN 1780
1290 IF K$=" " THEN P=N>0 @ GOTO 1100

1300 IF K$="/" THEN M=ABS(M-1) @ GOTO 1100
1310 IF K$="." THEN ASSIGN # 1 TO x @ END
1320 IF K<>135 AND K<>167 THEN 1150

1330 I=LEN(L$) @ IF I<33 THEN 1150

1340 IF M=1 THEN DISP L${33]1 @ GOTO 1150
1350 DISP L$C[I-31] @ GOTO 1150

Add an entry.

1360 GOSUB 2000

1370 IF LEN(LO$)+LEN(FO$) >0 THEN 1390
1380 BEEP @ DISP “Error — Missing Name" @ GOTO 1360
1320 INPUT “Note: ";L$

1400 GOSUB 1940

1410 IF LEN(LS$)>32 THEN L$=L$L(1,32]1
1420 Nis=Ls$

1430 IF LEN(LO%)=0 THEN LO%=" "

1440 GOSUB 2070

1450 IF L1i$=" " THEN L1i$=""

1460 IF F=1 THEN GOSUB 2100 @ GOTO 1460
1470 IF P>N THEN 1520

1480 FOR I=N TO P STEP -1

1490 READ # 1,1 ; LOS$,FO%,NO%

1500 PRINT # 1,I+1 ;3 LO$,FO%$,NOS$

1510 NEXT 1

1520 PRINT # 1,P ;3 L1%,F1$,N1s$

1530 N=N+1

1540 GOTO 1100

Search for an entry.

1550 GOSUB 2000
1560 GOSUB 2070
1570 GOTO 1590

Continue search.

1580 GOSUB 2100
1590 IF F=0 THEN P=0
1600 GOTO 1100
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Alpha-numeric key.

1610 P=0

1620 P=P+1

1630 IF P>N THEN P=N @ GOTO 1100
1640 READ # 1,P ; LO$,FO$,NO$
1650 IF UPRC$ (LO$)<K$ THEN 1620
1660 GOTO 1100

Print entries.

1670 IF N=O THEN 1100

1680 FOR I=1 TO N

1690 READ # 1,1 ; LO$,FO$,NO$

1700 GOSUB 1870 @ IF M=0 THEN 1740

1710 K=POS(L$," ") @ IF K<>0 THEN L$[K,K+21=" . " @ GOTO 1710
1720 IF L$L30,301<>*." THEN 1740

1730 K=POS{L$,".") @ L$=L$[1,K-11&" "3 $[K,30I% $[32]
1740 PRINT L$

1750 NEXT I

1760 PRINT ="

1770 8OTO 1100

Delete an entry.

1780 IF P=0 THEN 1100

1790 PRINT # 1,p ; "

1800 IF P=N THEN P=N-1 @ GOTO 1840

1810 FOR I=P+1 TO N

1820 READ # 1,1 ; LO$,FO$,NO$

1830 PRINT # 1,1-1 ; LOS$,FO$,NO$ @ NEXT I
1840 PRINT # 1,N"; *"

1850 N=N-1

1860 BOTO 1100

Create display line.

1870 L$=L0Os%

1880 FO=LEN(FOS%)

18920 IF LEN(LS$)>0 AND FO>0 THEN L$=L$&","

1900 IF FO>0 THEN Ls$=L_%&" "&FO$

1910 L$=L$&" "

1920 L$=L$%" " @ IF M=1 AND LEN(L$)<32 THEN 1920
1930 L$=L$&NO$ @ RETURN

Remove end blanks.

1940 IF LEN(L$)=0 THEN RETURN

1950 IF L$[1,11=" " THEN L$=L$t2]1 @ GOTO 1940
1960 I=LEN(LS%)
1970 IF L$[I,Il=" " THEN I=I-1 & GOTO 1970

1980 Le=L$01,11
1990 RETURN

Input names.

2000 INPUT "Last Name: ";L$

2010 60SUB 1940 @ IF LEN(LS$)>32 THEN Ls$=Ls$(1,32]
2020 LOS$S=LS$

2030 INPUT "First Name: ";L$

2040 GOSUB 1940 @ IF LEN(L%)>32 THEN L$=L$[1,32]
2050 FOs=L$

2060 RETURN
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Search routine.

2070 P=0
2080 Lis=LO$
2090 F1$=FO0$

Continue search routine.

2100
2110
2120
2130
2140
2150
21460
2170
2180
2190
2200
2210
2220
2230
2240
2230
2260
2270

F=0

P=P+1

IF P>N THEN RETURN

READ # 1,P ;3 LO$,FO%$,NO$

LO$=UPRCS (LO%)
FOS=UPRCS (FO%)

IF
IF

Lis=" " THEN 2240

LEN(L1%)=0 THEN 2210

UPRCS(L1%) >L 0% THEN 2110

UPRCS(L1%)<LO0% THEN RETURN

LEN(F1%) >0 AND UPRC$(F1%)<F0$ THEN RETURN
LEN(F1%)=0 THEN 22&0

UPRC$(F1%)<>F0% THEN 2110

G0TO 22460

IF
IF

F=1

LEN(LO%$) >0 OR UPRC$(F1$)<F0$ THEN RETURN
UPRCS (F1%) >FO0% THEN 2110

RETURN
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Enables multistatement program lines, key redefinitions, and command
appointments.

Allows end-of-line comments in program lines.
Two special uses:

o Thedefault I HFLUT prompt.
o Indicates an unknown file in a catalog entry.

In TIME mode, specifies 24-hour notation. In APPT mode, specifies either 24-
hour notation or an appointment outside a 100-year range from the current date.

Three special uses:

¢ Indicates an appointment file in a catalog entry.
¢ Specifies an appointment that reschedules after acknowledgement.

Indicates a BASIC filein a catalog entry.
Exponent—represents a power of 10.

Indicates an interchange (LIF1) filein a catalog entry.
Specifies a Language Extension (LEX) file in a catalog entry.
Two special uses:

e Specifies a normal, one-time appointment in the APPT template.
e Specifies a normal clock adjustment in the il

=T template.
Indicates a private filein a catalog entry.

Specifies a repeating appointment that reschedules itself immediately after
coming due.

Indicates a text file in a catalog entry.

320



Terms
A

Appendix G: Glossary 321

acknowledge an

appointment

allocate

allowable statement

annunciator

appointment

]
e
T
—

APPT mode

argument
array element

ASCII

To press [ATIN] or [SHIFT][DEL] when a due appointment is displayed.

To reserve memory for program variables prior to running the program.

Programs are allocated by i/t and Hl.l. commands.

A BASIC statement that may followa THEH, ELSE | O ERREOE, or

O TIMER keyword. All HP-75 statements are allowable except [1H T,
DEF FH,DOIM E
OFTION BREE, REFL, JH EREOR, OH TIMER, and SHORET statements.

One of four areas on the display window that indicates a certain machine
condition—BATT, ERROR, APPT, PRGM.

A time and date stored in the special file named zp 1 + in memory or on a mass
storage medium. May include a message, command, or alarm information.

The name of the file that consists of appointments. The filename appears
unquoted in all commands.

The operating state of the HP-75 that enables you to schedule appointments and
check calendar dates.

The numeric or string information acted on by a function.
One of the values in a numeric array; may be referenced by its subscript.

The American Standard Code for Information Interchange, the standard used
by the HP-75 to represent its 256 character set internally. Each HP-75 character
correspondes to a decimal code of 0 through 255.

BASIC

Boolean value

Beginner’s All-purpose Symbolic Instruction Code, The programming language
of the HP-75. The keyword i is used in
program files.

11T commands to create new

One of two values, 1 or 0, that indicates a true of false condition.

branch To transfer program execution to a specified program statement.

byte A standard unit of memory, equivalent to eight bits (1’s and 0’s) of data or to one
character of information.

C

calculator variable A numeric or string variable that is not created in a program but from the

calling program

keyboard. Calculator variables are not accessible to programs. See also:
program variable.

A program that begins the execution of another by means of the Al [.
statement.

card reader. The keyword {1 is not quoted.
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card file

carriage control

carriage-return

carriage-return/line-feed

catalog entry

character

character string

command

command appointment

concatenate
conditional branch
control character
controller

current file

current line number

cursor

D
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A BASIC, text, keys, appointment, LEX, or interchange file that resides on a
magnetic card or cards.

Certain escape code sequences used to control the position of the paper and print
headin FFIMTEER I%devices and the position of the cursorin UTSFPLAY 15
devices. See: escape code.

A control character (decimal code 13) that causes the cursor to return to the left
edge of the display.

A sequence of two characters that is normally generated by the termination of

the [t]and [§]keys send carriage-return/line-feeds to display devices.

One display line of information showing the name, type, length, time, and date
of a file in memory or on a mass storage medium.

Any of the 256 different letters, digits, or symbols that can be digpléyed By
means of the IHE # function. A subset of these may be displayed directly from
the keyboard.

A group of characters that can be manipulated as a single unit. See also: string
expression.

Commonly defined as instructions which, when entered from the keyboard,
operate on programs or affect the machine directly. The difference between
commands and statements in the HP-75 is indistinct because most commands
and statements can either be entered from the keyboard or used in programs.
The use of separate terms for different types of instructions in machines like the
HP-75 is largely a matter of tradition.

An appointment whose 1 1 i field specifies one or more commands or
statements.

To join string expressions (with i) or to join commands and statements (with [&).
A program branch that depends on the outcome of a specific test.

A special display character whose decimal code is 0 through 31 or 127.

The computer that controls peripherals—your HP-75.

The file in which the file pointer is currently located. The file directly accessible
for editing, running, etc.

The line number of the pending line. See: line number, pending line.

A blinking symbol to show your location on the display line. The replace cursor
() lets you type over characters; the insert cursor (#) inserts characters as you
type.

data pointer

The mechanism used to keep track of the next [1¥i T item to be read.



deallocate

decimal code

default value

delimiter

device code

dimension

display character

display device

display fields

display format

display line

due appointment

E
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The process of returning to free memory, all of the memory needed to initialize
program variables. Various system commands deallocate programs. See also:
allocate.

The numeric equivalent (base 10) of a display character; may range from 0
through 255.

A value supplied by the HP-75 when a parameter is not specified in a command,
statement, or template, or a value supplied when an improper operation occurs to
enable execution to continue.

A character (for example, " and . ) used to set off other characters or to separate
parameters.

There are two types of device codes:

e Oneoftwo words that may appear after the colon ( ! ) in a file specifier,
AR or FIZED, to specify a card file.
e A one- or two-character abbreviation that specifies one of the devicesin an

HP-IL system. May be one or two letters, a letter and digit, or a digit and
letter.

To declare the maximum length of a string variable, the number of elements in a
numeric array, or the precision of a numeric variable. Variables are dimensioned
by DIM, REAL, SHOET, and IHTEGEFR statements.

Any character that can be displayed directly from the keyboard, following a
keystroke.

An HP-IL output device whose device code has appearedin a I T ZFLHAY IE
declaration.

The areas of TIME and APPT displays that are reserved for specific types of
information. In the APPT template, for example, the M display field is reserved
for the type of appointment you wish to schedule, H, A, or F.

The way that information (like the date and time) appears in the display
window.

The line currently in the HP-75 display, up to 96 characters in length, minus one
character position for the cursor and one or more character positions for the
prompt. The display window displays up to 32 characters at a time.

An appointment whose time has come.

editing key

end-of-file mark

escape character

A key or keystroke combination that controls the input buffer.

A mark, invisible to the user, placed by the operating system at the end of every
file to separate files.

The control character (decimal code 27) generated by and

CCHRECET
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escape code A sequence of characters, the first being the escape character, that may be
interpreted as an HP-IL or display instruction.

escape keystroke .

evaluate To compute the value of an expression. The result is always a string or numeric
constant.

E=ACT mark A timing mark that is set for the system clock when you type & act in
TIME mode.

execute To perform any HP-75 operation.

F-G

file A set of lines in memory or on a mass storage medium that can be manipulated
as a single unit and which has a unique name.

file number An integer from 1 through 9999 that specifies a BASIC or text filein an
ASSIGH # PREIMT # or EEFD # statement.

file pointer A mechanism in memory that keeps track of the current line of the current
BASIC, text, or appointment file.

file specifier A string of characters in the form '’ filename{ : device code [~ password]]' that
names a BASIC, text, keys, appointment, LEX, or interchange file residing on a
mass storage medium. A file specifier may consist of a filename with a device
code, a filename with a device code and a password, or just the word “FiFLi. All
file specifiers except I~ =i may be specified by string expressions. File
specifiers may be terminated by blanks.

filename A string of one to eight characters that specifies a file in memory. The first
character must be a letter or period. Remaining characters may be any
combination of letters and digits. May also be HI*F T or K% 3, All filenames
except AFFT and EE W% may be specified by string expressions and may be
terminated by blanks.

function A built-in routine that operates on zero, or more arguments to produce a single
string or numeric value. A user-defined function declared in a program may
operate on an arbitrary number of arguments.

H

hierarchy The prescribed order in which the HP-75 performs operations in an expression.

HP-IL The Hewlett-Packard Interface Loop. A system of peripherals that’s controlled
by the HP-75.

I-J

image format string

immediate-execute key

that specify the formatting of information sent to display and printer devices.

A key or keystroke combination that displays and then executes a command,
statement, or expression when pressed.
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To prepare the machine for program execution by allocating memory for
variable values, initializing variables to undefined values, checking for errors,
and setting up other run-time conditions. Initializing occurs when [RUN]is
pressed in EDIT mode and when FLit and CHLL. commands are executed.

To assign an initial value to a program variable.

input buffer A 95-character location in memory that contains keyboard input. May be viewed
by pressing :

interchange file A Logical Interchange Format (LIF1) file used to interchange information
between the HP-75 and other computers.

interface The circuitry that connects a controller and peripherals and enables them to
function together.

10 Stands for Input/Output, an operation that involves receiving input from
devices or sending output to them. The keyboard is the normal HP-75 input
device, and the display is the normal HP-75 output device. The card reader is
also a built-in I/0 device.

K

key definition The current function of a key or keystroke combination, which may be to display
a string of characters or to execute one or more instructions.

EEY S Specifies the k =i = file. The name appears unquoted in all commands.

kews file The special text file that stores all key redefinitions.

keyword A word that has special meaning for the HP-75 (like OH, TO 011, and G0TO),
Keywords form the kernel of program lines.

L

Language Extension file

left justified
line editing

line-feed

line number

listener

loop counter

looping

A special program file available on mass storage media and in plug-in ROMs
that may define new keywords and extend computer capabilities.

To begin an output string in the leftmost column of a display or print field.
Adding to, modifying, or deleting characters in the input buffer.

A control character (decimal code 10) that causes the HP-75 to advance to a new
display line. Generated by and CHREFC 185,

An unsigned integer from 0 through 9999 that determines the order of
statements in a BASIC file or the order of lines in a text file.

An HP-IL peripheral that has been declared a I I ZF|.A"
device.

IZor FREIMTER I
The simple numeric variable in a FF E-HE“ T loop that controls the number of
loop iterations.

Repeatedly executing a series of statements, usually until a specified condition is
satisfied.
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M

mass storage medium

mass storage device

modifier keys

multistatement line

N

A magnetic card, cassette, or disc that may store files from the computer
externally.

An I/0 device like the card reader or HP 82161A Digital Cassette Drive which
may be used to copy files from memory to mass storage media and from mass
storage media to memory.

The and keys, used to modify the functions of typewriter, editing,
and system keys.

A program line that contains two or more statements or commands,
concatenated with the i# symbol.

nested loop

nested subroutine
null string

numeric array variable

numeric constants

numeric expression

numeric function

One FOE-HEST loop contained within another.
One subroutine that is executed as part of another subroutine.

Character string of length zero, specified by ' ' or

An ordered collection of numbers, called elements, that are specified by their row
or their row and column subscripts.

A fixed numeric value within the range of the HP-75, for example, = . 14 and

A valid combination of constants, numeric variables, and numeric functions
that are joined by arithmetic, relational, and logical operators. When evaluated,
anumeric expression is reduced to a single numeric constant.

An operation that—given the appropriate type, number, and range of
arguments—computes a single numeric value.

[8)

operator A symbol that combines or compares the values of two expressions. Arithmetic,
relational, and logical operators result in a numeric quantity; the string
operator, %, results in a string quantity.

P-Q

parameter A general term referring to any string or numeric value that is used in a
keyboard or program instruction.

password Two types are available:

® The system password is any string expression specified in a L. E
command. The first eight characters must be entered exactly as specified
in order to regain control of the HP-75 after it turns off.

® A mass storage password may be one to four letters or digits that appear
after the slash (") in a mass storage file specifier. The mass storage
password limits access to the file. Uppercase and lowercase letters are
treated identically in mass storage passwords, but not in system
passwords.



pending line

pending return

peripheral
precision

private file

process a due
appointment

program

program line

program pointer

program variable

prompt

R
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The line of the current BASIC or text file available for editing—that is, the line
displayed when you press and then in EDIT mode.

A pending transfer of program execution that awaits the completion of a
subroutine or a called program.

An external HP-IL device that’s controlled by the HP-75.
A number of significant digits with which the HP-75 stores a numeric value.

A card file or plug-in ROM file whose lines can be copied to memory and run but
can’t be examined, changed, or recopied.

To cause the HP-75 to display the message or execute the contentsof a i 1 &
field. Processing occurs when you press in APPT mode, for example.

A set of instructions which performs some computing task and which controls
the input, processing, and output of data. Programs are stored in BASIC files,
LEX files, and ROMs.

One line of a BASIC file, containing a line number and one or more complete
instructions.

The mechanism used to keep track of the next command or statement to be
executed in a BASIC program.

A variable defined in and only accessible to, a program. See also: calculator
variable.

The symbol that appears at the left edge of the display to indicate readiness for
user input. The HP-75 has three prompts:

¢ The BASIC prompt () is in the display while you edit BASIC files.

¢ Thetext prompt (:)isin the display while you edit text files.

¢ The iMFLIT prompt appears during the execution of an IHLIT statement.
If no prompt is specified in the I HFLIT statement, the promptisa ™.

random access memory
(RAM)

‘read-only memory
(ROM)

recursion

routine

run-time error

S

The circuits that store user created programs, data, text, appointments, variable
values, and related information.

Permanent memory that can not be changed or erased; available through the
HP-75 operating system and through plug-in ROM modules.

See: recursion. A recursive process or procedure is one which is defined in terms
of itself.

A program, program segment, or subroutine that supports the execution of a
larger program.

An error that occurs during program execution after the program has been
initialized.

schedule an
appointment

To enter an appointment in the ¢ | 1 file.
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simple numeric variable

statement

string constant

string expression

string function

string variable

A name (a single letter or a letter-digit combination) representing a location in
memory that stores a numeric value. A simple numeric variable can be used
interchangeably with the number it references.

Commonly defined as instructions, within a program, which control the flow of
program execution; usually entered as lines in a program. The difference
between statements and commands in the HP-75 is indistinct because most
statements and commands can either be entered from the keyboard or used in
programs. The use of separate terms for different types of instructions in
machines like the HP-75 is largely a matter of tradition.

An arbitrary collection of characters delimited by quotation marks (' * or * ).
Also called a literal or quoted string.

Any string constant, string variable, substring, or string function, or any
combination of string expressions concatenated with the &: operator. Also called
a character string or string.

A predefined operation that evaluates numeric or string arguments and returns
a single string value. Some string functions, like T Ik #, require no argument.

A name (either a letter or a letter-digit combination), followed by #, that
represents a location in memory where character information may be stored. A
string variable may be used interchangeably with the character information it
references.

subroutine A program segment that begins execution as a result of a izii%iii statement and
that returns control when it executes a i T1IFH statement.
substring A portion of a string variable made up of zero or more contiguous characters. A
substring is specified by a subscript or subscripts enclosed within brackets (L 1),
following the name of a string variable.
subscript Also called an index.
® A number that specifies the row or column location of a numeric array
element.
e A number that specifies the beginning or ending character positions of a
substring.
syntax The rules governing the spelling of keywords, variable names, operators,
filenames, etc., and the construction of commands and statements.
system key One of seven keys that control the operation of the computer: [ATTN], [TIME],
(EpIT], (APPT], (FET], (RTN], and [RUN].
T
text An arbitrary collection of characters.
text editing The process of composing text files.
text file A file of numbered lines of characters.
TIME command field The five spaces at the end of the TIME display that are reserved for any of five

TIME mode commands.



TIME display

timer number

track

typewriter key

typing aid

U
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The clock reading that appears when you press [TIME].

specify a system timer.

One of two surfaces of a magnetic card that may record up to 650 bytes of a
single file, not including the catalog information.

A key that normally displays a letter, digit, or other symbol.

A key or keystroke combination that enters a string of characters when pressed,
as if they had been typed in.

user-defined function

unconditional branch

A branch that occurs every time the statement is executed.

\
value Value is defined for numeric or string variables:
e The actual number that is represented by a symbol (%), numeric variable
(A), function (x4 1" 7 & ¥), or expression (& + ).
e The actual characters that are represented by a string expression.
variable A name that represents numeric or string information. May be a simple numeric
variable (F), a numeric array variable (Fi . , 1), or a string variable (F ).
volatile file A file whose filename begins with a period.It is purged from memory the next
time the HP-75 is turned off.
W-X-Y-Z
Wwork £ile A temporary BASIC or text file.
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Operational Precedence

The HP-75 arithmetic, relational, and logical operators are listed according to their operational precedence:
Performed first.

D Nested parentheses are evaluated from the inside out.

Functions.

#, ., 014 or - ([CTL(Z))

ey = Expressions are evaluated
_ _ . _ from left to right for operators
::::, _::-’ e ::::, BN , kS :::::’ KA ) o at the same level.
FH
IR,
Y
Performed last.

String Operators

The string concatenator (%) is used to join string expressions.

The relational operators (=, =, »=, <, <= < * and #) may be used to compare string expressions; they return
a 1 if the comparison is true and a 0 if the comparison is false. Two strings are considered equal if they
contain exactly the same characters in the same order. For inequalities, two strings are compared character

330
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by character, from left to right, until a difference is found. If one string ends before a difference is found, the
shorter string is considered the lesser. If a difference is found, the decimal code of the two differing
characters are used to determine which string is the lesser.

Numeric Precision

Precision Range

12 digits | +9.99999999999 X 104499
5 digits +9.9999 X 10%99
5 digits +99999

Variables

Simple Numeric Variables (Examples: i1,

B, 07F)

The name consists of a letter or a letter and one digit. FEFMi. precision is assumed unless ZHLET or

, CECTEY)

The name consists of a letter or a letter and one digit. An array name can be the same as a simple variable
name used elsewhere in the program, but a one-dimensional array cannot have the same name as a two-
dimensional array. Subscripts dimension the row or row and column i THTE <, and SHCORT
declarations. The lower bound of an array subscript is 0 unless 1 is specified before all
array references. The default upper bound for row and column subscripts is 10.

Entire arrays may be referenced in F&= 17T # EHE # statements by specifying just the array name
with parentheses (for example, i: 7 ). A comma between the parentheses specifies a two-dimensional array

(for example, 5, 1),

String Variables (Examples: i

The name consists of a letter or a letter and one digit followed by a dollar sign. The default length is 32
characters unless otherwise specified in a i | ' statement. Strings may be of any length from zero characters
to a maximum limited by available memory. A string variable is dimensioned by specifying the variable
name followed by its length between brackets: [' 111 FH1% [

1. The length must be a nonnegative integer.

Substrings (Examples: 141 :

Substrings are specified by one or two numbers or numeric expressions enclosed within brackets. Two
subscripts separated by a comma specify beginning and ending character positions, respectively. A single
subscript specifies a beginning character—the substring extends to the end of the string.

BASIC Predefined Functions

In the following tables,  and ' specify any two numeric expressions, and %# and T ¥ specify any two string
expressions.
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Numeric Functions

Given the appropriate number of arguments and type of arguments (numeric or string expressions), each
numeric function returns a single numeric constant.

FES M) Absolute value of .
RIS O Arccosine of =, in Quadrant I or II.
FHGLE =, 5o Arctangent of ¥ .-, in proper quadrant. That is, returns the angle 6 formed between

the x-axis and the point (x,y), such that —r <6 < 7.
FElHoss Arcsine of , in Quadrant I orIV.

FTH Arctangent of i, in Quadrant I or IV.

CEILCHD Smallest integer = .
COEmn Cosine of .
COTaRY Cotangent of i,
DR Cosecant of .

DATE The date in yyddd format based on the clock setting.

DEGTE Radian-to-degree conversion of .

- FE Smallest machine number (1 . E—433),

EREL The line number of the most recent error or warning.

ERFEH The identification number of the most recent error or warning.

ExF s e’

FLOGR M Sameas THT 0,

FFOWa Fractional part of .

IHF Largest machine number (2 . 33325323502 50E 4259),
THTCE Largest integer < .

TFiED Integer part of .

LEHOSED The length of string = %.

LG Natural logarithm of , > 0.

LOGLIE s Log tothe base 10 of i, . > 0.

IS EAR A If . > ' then ¥, else 7.

MEM The number of bytes of available memory.

FITH O, N If % < then | else '



MO0 s, o
MUMESE
FI

FOSCSE, T

SEHCED
SIHCED

SER

TIME

VHL CSF D
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“modulo v H-TETHT CH A% 3,
The decimal code of the first character of = ¥.
2141 BR2EREER,

Searches string = # for the first occurrence of T:#¥. Returns the starting position if
found; ¥ if not.

Degree-to-radian conversion of .

The last numeric result to be displayed or printed.
Remainder of . Bk TR CEo5 0,

Next number, F, in sequence of pseudo-random numbers, 0 < F < 1.
Secant of .

The sign of : — 1 if 2 <0, Hif =0, 1 if ©>0.

Sine of .

Positive square root of .
Tangent of .
The number of seconds since midnight.

Returns the numeric value of a string composed of digits, decimal point, and/or
exponent.

String Functions

String functions return zero or more characters of information.

CRTH (M0

CHREECAD

GATE#

KEY$

STRE (M

TIME#

LFRCECSED

VERS

The catalog entry of the specified file, 32 characters in length. Files are numbered
in order of their appearance in the system catalog. “FiT ¥ " & returns the catalog of
the current EDIT file. For # <0, ZHT# ¢ % returns the catalog of the currently
initialized BASIC file, if any.

The character whose decimal code is MU ¢ =,
The date in a yy/mm/dd format.

The display character of the currently depressed key or keystroke combination.
Returns the null string if no key is depressed.

The string information contained in the digits, decimal point, sign, and exponent of

The time in a Ah:mm:ss format, using 24-hour notation.
Converts =¥ to all uppercase letters.

A six-character string indicating the operating system version.

333
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Print Function

oo Causes the following [1 I %F or FE T HT item to be output beginning at column &,
where column 1 is the left margin.

TIME Mode Commands

The following commands are nonprogrammable and executable in TIME mode only.

Sets a timing mark for clock calibration.

Clears previous E < F T marks and the current speed adjustment factor.
SET Displays the set-time template that’s used to set the system clock.

RTHTES Displays the = THT S template that’s used to specify month/day and hour display
formats and to specify the YEHFE or the E % TIl (extended) calendar in APPT mode.

Syntax Guidelines for BASIC Statements and System Commands

Items enclosed in ovals and circles may be typed in uppercase or lowercase letters. Items in boxes are the
parameters that can (or must) be used in the command or statement.

Example:

expresion

—»( RANDOMIZE) g
l numeric f

The lines connecting the boxes can only be followed in one direction when constructing the command or
statement. An item is optional if there is a valid path around it. Thus, any combination of elements can be
used as long as the arrows are followed in the proper direction. This means there are two acceptable forms of

the FFMHDOOM T ZE command above, EFHDOMT EE by itself and EAHIIIM T 2E numeric expression.

When they enclose a parameter, quotation marks may be single (' ') or double (" "), although they must be
paired. Any quoted parameter, like °‘filename' and ' :device code’', may be specified by a string
expression.

Except for the first two letters of the keyword, which may have no spaces between them, a command or
statement may be entered with an arbitrary number of spaces.

A full arrow (—) heading into the keyword (as in the FFHMHLIDM ] ZE example above) indicates:
® The command or statement may follow another instruction in the same program line, joined by the i@

symbol.

¢ The command or statement may appearinan I F..THEHM...El.5E statement.

A half-arrow (—=) heading into the keyword signifies that the statement is not allowed after THEH,

FELSE, O EREDRE, or O TIMER. The absence of an arrow indicates that the statement must be entered as
the first instruction of a program line.
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A full arrow leading out of the instruction indicates that it may be followed by another instruction in the
same line. A —— indicates that no other instruction may follow. A —— indicates that another
instruction may follow but that that instruction will never be executed, as after an EMLI statement.

Refer to appendix D, Reference Tables, for a listing of acceptable keyword abbreviations.

(0FF)

—~(ASSIGN 10)— -

device
code

numeric - ' -
expression filename —»O ,

(TExT

O
\,O () J

number value

o
—~(@umo- line J_.()» increment —IV
S

—~(BEEP)
L nu meric‘ _£>®_> numeric

expression expression
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(B~ (@) -
J

OFF

~@E> ~

@D~ O[T -0 -

CAT )~ .

—>
ALL J

CARD /

| filename 1‘ :

device
code

APPT /
KEYS J

96 o

CLEAR VARS —

(Loop )

Nowl

@D — -

number
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lddV

plomssed

802

22183

aweuayy

lddV

SAIA

SAIN

1

plomssed /

8p02
: a9Aap

aweud|y

E O Hlalﬂ
CLLED;

TN
aweud|

8p02
21A3p

aweua)i
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—()—
(DATA — C L}‘(

- numeric J

constant

O - O———

@N T
OFF

simple
numeric f7\<
variable — () -— l O numeric_ w

_ ~ expression

simple l

{ | numeric »>()

variahle

string

variable

l @ nonnegative
integer
string
variable %
‘J\\y: string

- expression

simple ]

numeric >()

variable

string

variable

nonnegative
[ integer

O key display W key
character definition

_ | numeric

—(DELAY )

expression




DELETE

line
number

number

Appendix H: Syntax Summary

D
3 Ju—

string @
variable

nonnegative
integer

numeric

—(_DISP — A

DISPLAY IS

O nonnegative
S:r?:ble [ integer L
nonnegative
@ integer
numeric A
expression
string y
expression
@ numeric @ )
\’ expression
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expression

line W
- m ‘ number W/
numeric
string j expression
expression
string

EDIT — - —
@'1 f’

END -
—(END DEF — X

0-3 character

T string j —>

expression

—( FETCH >

string \@1 |

expression
number |

key displa G
—(FETCH KEY)—~(D—| 2 2P & 1o (D -




_ numeric
numeric (=) expression

line
—> number

line
number

~CED>

IMAGE

INITIALIZE

- INPUT

simple

variahle

numeric
_’ expression

Appendix H: Syntax Summary

numeric
expression

character

A

L numeric J
STEP expression

X

number

allowable
statement

device
code

line
number

allowable
statement

. @ numeric
expression

J

341

(.

simple
numeric

O

LOT@ o’

variable

numeric
array
variable

string
variable

-5
expression

o

expression

L @" ny meric_ 7
expression
numeric
expression
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—(INTEGER)

‘LET.

LET

X

AV
simple
numeric
variable
numeric g nonnegative )
gt 5
nonnegative
@" integer
D)
L=
simple )
numeric g
variable
numeric numeric
| Lo 7
numeric
U expression
N
=

\ (, string

variable

numeric
expression

1®_> numeric
expression

simple
numeric
variable

string
variable

l @ numeric l
expression

numeric
@ expression

@ string
expression

string
expression

line ‘ J @ line
number number

—=( LIST I0 )

string
—(LOCK expression

numeric

expression
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~~(MERGE)—~(D~{ fitename_|~(")- ~
Q» LQ_’ Ir:ll:?nber —‘i’@_» on J

number

—~(NAME)—~ ([ fiename |-~ —

simple
—(NEXT numeric —
variable

—(OFF ERROR )- —

~ @D —

numeric L
—( OFF TIMER # expression

—(@)

o/ J
—~(ON ERROR | allowable .

statement [

O,
numeric line
expression (_GOSUB ) number

line
number

numeric
. -
_> expression
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allowable
statement

numeric numeric
ON TIMER # expression @ expression

—(OPTION ANGLQT(HADIANS jr
(DEGREES)

—(@FTiON BASE)—~—+ (@) T

1

o [TO—

—=(PLIST
(O~{fitename }-~(— [
| line line
number number

~@D— -

_’@\ (*

numeric y
expression
string ) y
expression

=T~ sgresson [ =D~
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numeric _ numeric
—(PRINT # expression expression
O numeric
expression string
expression

device
code

PRINTER 1S

~=(PRINT USING)—~—| oo,
numeric
string expression
expression
string
expression

—(PROTECT — >

—~(PURGE ) -
W o

filename
{ @ device J
code

KEYS
APPT

9

1 character

PUT string
expression
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—>

numeric

Appendix H: Syntax Summary

expression

—( RANDOMIZE L

@

numeric
expression
() e
2/
simple j
numeric R
variable
numeric :
@ numeric
- sgrr?;’ble » expression 1 O
( ) numeric
expression J
.| siring
variable
(D—’ numeric ‘®—J
expression L I
numeric
@—» expression
numeric P —_—
expression O’ RE
®_> numeric
expression
()
T
simple j
numeric y
variable
numeric _
C) nonnegative .
(D_> nonnegative
integer

(REM —
o G




T0

—(_RENAME )

Appendix H: Syntax Summary
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()
-/

—(RENUMBER)—
T

—(RESTORE
L line

number

—( RESTORE I0 }—

—(RESTORE #)—~

numeric
expression

—(RETURN)—

L@_» numeric

expression

—(RUN

L
line _j
(O fitename [—=(") (j>7»numbe,

simple
numeric
variable

numeric
array
variable

-

nonnegative

integer

nonnegative
integer

X

) device J
filename code
device
®
APPT
line J ®_> increment line line
number value ) number @ number
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- TRD) - T
@

-G |

—(TRACE) (FLOW)— >
(VARS)

OFF

TRANSFORM
tilename !

—(UNPROTECT )- >

numeric _
—(WAIT expression

numeric
e WIDTH expression







Subject Index

Page numbers in bold type indicate primary references; page numbers in standard type indicate secondary
references. In addition to the references in this subject index, a complete index to the HP-75 instruction
set—operators, functions, commands, and statements—is located inside the back cover of the owner’s

manual.

A

Abbreviations, keyword, 31, 296
i E = (absolute value) function, 82, 332
Absolute adjustment of clock, 97
AC adapter/recharger, using, 11
Accessing text files from programs, 224-228
Accessories, standard, 264
Acknowledgmg appointments, 17,105
H0E (arecosine) function, 86, 332
Addition operator (+), 69, 72
A% T (TIME adjust) command, 93, 95-97
Adjusting the clock, 95-97
Alarm types, 101
FRLFARM OFF/0H command, 106
Altering flow of program control, 176
Ampersand operator (i), 164-165
FHi1 operator, 88, 330
FiH1ZLE function, 86, 332
Annunciators, 14
ANSI standards, conformance of interpreter to,
268-269
Antilog
Common, 85
Natural, 84
Appending strings. See concatenating strings
Appointment
commands, 108-109
commands in key definitions, 147
file, cataloging, 49
files, 46
files, purging, 104
memory requirements, 292
message/command indicator, 102
mode errors, 305
repeat interval, 107
Fep 1 template, 106
types, 102, 106, 109
Appointments,
Acknowledging, 17,105
Copying, to and from mass storage, 112
Deleting individual, 104
Editing, 104
Repeating, 106-108
Scheduling, 16, 100-102
Self-scheduling, 106-108
Appointment template, 16, 36, 100-102, 107, 108
Appointment template, alternate, 109-110
Appointment template fields, 16, 101
Alarm Field, 101
Command Field, 101, 108-109
Day-of-Week Field, 101,102, 107
Note Field, 36, 101
APPT (appointment) annunciator, 14, 100, 105
ap gt file, 46, 102-104
[APPT)(appointment) Key, 14, 16, 17, 100, 285
APPT mode, 14, 16, 100-112
Turning off, 106

350

APPT template. See appomtment template
Arccosine function (i
Arcsine function (Fi
Arctangent function riti), 86,332
Arguments, function, 82, 332
Arithmetic
expressions, 68
hierarchy, 72
keyboard, 18, 68
operators, 69-193
Array, 192
subscripts, 192-193
upper bound, 194
Arrays,
One-dimensional, 192-193
Two dimensional, 192-193
Array variables, 78, 192-196
Assigning values to, 195-196
Declaring, 193-195
Dimensioning, 194
Initializing, 195-196
Naming, 193
Retrieving from and storing in data files, 223-224
Setting the lower bound of, 193
ASCII, 41,288
arcsine) function, 86, 332
:i{ ¥ statement, 216-217, 222-223, 224-225,
227,232
Assigning device codes on the HP-IL loop, 126-127
Assigning file numbers to data files, 126-127
Assigning mass storage device codes, 132
Assigning values to variables
in calculator mode, 79
from the keyboard in programs, 168-169
in programs 165,195-196

HTH (arctangent) functlon 86 332

At (@) symbol, 147,163,179, 320
[ATIN](attention) key, 12,13, 14, 15, 159, 160-161
nterrupting programs with, 159

FiiiT{ command, 25, 51-52

Automatic line numbering, 25, 51-52

Available memory function (£ ), 47

B

(BACK](backspace) key, 16, 35, 36, 285
Backspace character ({CTL][H]), 43, 289
Base conversion program, 254-255
BASIC

files, 46, 159-160

interpreter, conformance to ANSI standards,

268-269

keywords, 162

predefined functions, 331-334

programming, 21, 156-157,162

prompt ( ), 17




statements, 162
statements, concatenating, 163-164
syntax diagrams, 335-348
syntax guidelines, 32, 334
BASIC statements, 1
not allowed after T, 178
not executable from the keyboard, 162
BATT ( battery) annunciator, 14,271
Battery pack,
Care of, 271
Rechargeable, 11, 270-271
Recharging, 270-271
Replacing, 271-272
on, 271
/il command, 30-31
statement, 30
Blank space specifier, image format string, 240
Boolean expression, 88, 177
Boolean value, 87, 8
Branching out of a - " loop, 181
Branching, program, 176-179
Tracing, 252-253
i command, 29, 174
Bypassing a pending subroutine return (i

C

), 183-185

Calculations, arithmetic, 69-71
Calculator mode
arithmetic, 68-71
effect on files, 69
variables, 81
Calendar,
Extended, 110-111
Gregorian, 112
Searches, 111-112
Year, 110
Calibrating the clock, 95-97
[-Hi.L. statement, 230-231
Comparing, with i, 231
Memory requirements of 292
Recursive, 234-236
Cancelling
HP-IL display and printer assignments, 129
KIS ! declarations, 259-260
trace operations (1
Card file
catalog, 117-118
copying, 21-23,118-120
protection, 121-122
specifiers, 116-117
verification, 61,115-116
Card reader
care, 273
commands, 116
messages, 21-23,60-61,115-116
operation, 21-23, 60-61, 114-122
warnings, 22-23, 116, 300
Cards, magnetic, 21-22, 114
Cleaning, 115,273
Marking, 273
Carriage-return character ([CTL]{M]), 43, 239, 289
Carriage-return/line-feed, 43, 286
(catalog) function, 198, 202-203, 236
. command, 49

Catalog
command, 47,49,103,117-118,134, 144
entry, 47,103, 203
function (7T #), 198, 202-203

Cataloging
cards, 117-118
mass storage medium, 134

Catalog, system, 49, 63

command 49,103

‘{icommand, 117 118,172

Subject Index 351

0g) command, 47, 49, 103, 117-118, 144,172
: command, 49, 144
. {smallest integer) function, 82, 332
Changing date format, 94
Changing increment valuesin ¥ 1.
180-181
Changing key definitions. See redefining keys
Character,
Backspace, 43, 289
Carriage-return, 43, 289
Escape, 42, 138-139, 287, 289
Keystroke, display, 42, 287
Linefeed, 43, 289
Null, 42, 289
Character
codes, decimal, 41, 288-291
set, 41, 288-291

i loops,

Computer
Museum

string, 196

Characters,
Control, 28, 42-43,138-139, 288-291
Converting, to decimal codes (HLili function), 41

Display, 288

Underlined, 41, 288-291
Checking a halted program, 257
~. program, 157-158
function, 41,43, 288

Cleamng the computer 274

Clearing
HP-IL device assignments, 130
HP-ILloop devices to initial state, 131-132
tlmers 187

“ command, 131-132
ommand, 82

Clock
accuracy, 268
adjustment (H
functions, 98
operation, 93

Closing a data file, 219-220

Codes
Character, 41, 288-291
Device, 126-127
Escape, 138-139, 152-153, 287,294

Comma
delimiter, 239
specifier in format string, 244

Command appointments, 108-109

Commands,

Debugging, 252-256

Card reader, 116

File, 172

Global declaration, 233-234
HP-IL, 126-140

Local declaration, 233-234
Non-programmable, 162

System, 162-163

System, syntax diagrams, 335-348
That set a machine condition, 163
TIME, 92-93

Trigonometric, 85

Comment delimiter (! ), 166

Comments, program, 166

Common
antilog, 85
logarithm (i.0i: 1 &) function, 84, 332

Compact field specifier, image format string, 245-246

Comparing
numeric expressions, 87-88

), 95-97

i and T, 231
string expressions, 203-204
Computed

:::i 183
(at] 182 183
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Concatenating
BASIC statements (2), 163-164
strings (%), 165, 196
Conditional branching, 176, 177-179
Conditional test, 177

Conformance of BASIC interpreter to ANSI standards,

268-269
Connecting the HP-IL loop, 125-126
Constant functions, 83
i-0HT and FLIH, comparing, 159
LOHT (contmue) command, 159, 172
Control characters, 42-43, 288
Control ([CTL)) key, 28, 285
Controlling run-time errors, 252
Converting

degrees to radians (KAl function), 86

lowercase characters to uppercase (LI F ¥ function),

198, 201
numbers to strings (: ¥ function), 198,201
radians to degrees (I1E: function), 86
rectangular to polar coordinates, 86-87, 233
strings to numbers ('FL function), 198, 200
ZJF command, 22, 60-61,112,118-121, 135-136,
148,172
Copying
app tfile, 104, 112
files from cards to memory, 22, 119-120
files from memory to cards, 60-61,118-119
files to and from mass storage, 112, 135-136, 148
a prerecorded program into memory, 21-23
Correcting the clock, 95-97
Cosecant (512 function, 86, 332
5 (cosme) function, 86, 332
I'T (cotangent) function, 86, 332
Creating data files, 216- 217
Creatmg files, 47, 52-53, 62-63
(cosecant)function, 86, 332
m [BACK] (escape) keystroke, 42-43, 138-139, 287,
289
[FET)(control fetch) keystroke, 38
[A](backspace) keystroke, 43, 289
(line-feed) keystroke, 43, 289
(control) key, 28, 285
(LOCK](enable numeric keypad) keystroke, 28
[M](carriage-return) keystroke, 43, 289
(t](control up-arrow) keystroke, 138-139, 287
CTL[+](control down-arrow) keystroke, 138-139, 287
CTL][=](control left-arrow) keystroke, 35, 38, 287
[cTU)[=](control right-arrow) keystroke, 85, 38, 287
Current file, 47,63
Current line. See pending file
Cursor,
Addressing of, 294
Backspacing the, 35
Controlling the, 138-139, 149-150, 294
Insert (%), 36
Replace (#), 36

ololofolo oo
===y ===
P e P el Pl P

D

Data files, 210, 216-222
Creating, 216-217
Closing, 219-220
Opening, 216-217
Random access, 220-221, 222-223
Reading data from, 219
Serial access, 220
Storing datain, 217-219

Data items, 212
memory requirements, 292

Data lines,

Deleting, 221
Long, 228

Data pointers, 212,213
Memory requirements of, 292
Moving, 213, 221-223
Data, rereading, 213, 221-222
LiF T F statement, 210-211, 212, 213, 218-222, 223-224
Data track, 114
2

[T E # function, 98
Day-date searches, 111-112
Deallocating programs, 159
Debugging programs, 252-260
Decimal codes, character, 41, 288-291

Converting to character (i ¥ function), 41
Decimal point specifier, 243
Decision making statements, 177-179
Declarations, global and local, 233-234, 293
Declaring

arrays, 193-194

display and print devices, 128

variable types, 80-81, 194-195
Default input prompt ('), 168
DEFALULT OFF/0H command, 89-90
Defaults, machine, 295
Default values, math error, 89, 299
OEF FH(define function) statement, 205, 207
Deﬁmtlons key. See key redefinitions

o REY command 25,143-144,145-148,152

[T (radians-to- degrees) function, 86, 332
Degrees mode, 85
DELAY command 39,129, 160
Delaying program execution (i [ 7 statement), 166
Deleting

appointments, 104

characters, 35

data lines, 221

flles See lees purgmg
- TE command), 59, 172
Delimiters, in 1mage format strings, 239
[DEL](delete character) key, 85, 285
Deviations from Minimal BASIC, HP-75, 269
Device codes, 126-127
Difference between {7 and i, 159
Digital cassette drive (HP 82161A4), 132
Digit separator specifiers, image format string,

244-245
Digit specifiers, image format string, 241-243
Dimensioning arrays (i i i statement), 194
Dimensioning string variables, 194
Display

annunciators, 14

character keystroke, 42, 287

characters, 28, 42, 288

clearing, 51

echoing, 36-37

escape codes, 138-139, 294

formating (I MHIE), 238-239

line, 14

line length, 39

of numbers, 36

evice escape codes, 138-139, 294

Dlsplaymg information, 36-40, 129-130, 166-168,
238-250

Dlsplaymg values of variables, 80

y window, 14

statement, 129-130, 166-167

{1 list, 239

: statement, 238-239, 247

Format strmg in, 247-248

Division operator (), 70, 72

{11 (integer division) operator, 70-71

Documenting programs, 166, 195

Down-arrow ([4]) key, 53, 285




Due appointments, acknowledging, 105
Duplicating files

in mass storage, 136

in memory, 61-62

E

Echoing, display, 37-39
Ei1IT command, 25,48, 62,172
Editing
appointments, 104
files, 25-27, 47-49, 62-64
keys and keystrokes, 285, 286-287
keys files, 151-152
operations, 46, 53-59, 62
programs, 156-157
text, 25-27, 50
key, 14,17,46,50, 285
EDIT Mode, 15,17, 25,46
Operations in, 25, 46, 53-59, 62-64
Typing in, 19, 25
EDIT prompt, 12
El trostatic discharge, CAUTIONS, 267
EL%E keyword, 178
E J[J IIE F (end function definition) statement, 207

End-of hne sequences 140
E 0! statement, 165-166
ironmental limits, 267
(epsilon) function, 76, 83, 332
L. (error line) function, 260-261
i (error number) function, 20, 53, 260-261
Error
conditions, recovery from, 19, 20, 53, 89, 298-306
line function, (&K L), 260 261
messages, alphabet1ca1 listing with numbers, 307
messages, viewing, 20
number function (EFF ), 20, 53,260-261
numbers, messages, and conditions, table of,
298-306
numbers, viewing, 20
processing, run-time, 258-261
recovery subroutines, 259
tracing, 252-256
ERROR annunciator, 14, 19, 52, 298
Errors,
APPT Mode, 305
Card reader, 300
File and device, 300-301
HP-IL, 131,303
Initialization, 174, 252
Logical, 174, 252
Mathematical, 89-90, 299
Mass memory, 306
Program, 301-302
Run-time, 174, 252
Syntax, 52-53, 174,252, 305-306
System, 300
TIME Mode, 304
Equals operator (=), 87, 203
Escape character ([CTL][BACK]), 42, 138-139, 287
Escape codes, 138-139, 287
Display, 294
in key definitions, 152-153
E (exponent) specifier, image format string, 245
E#HCT command, 93, 95-97
Examlmng programs, 159-161
Executing programs, 158
EXOR (exclusive or) operator, 88, 330
iz #.F (natural antilog) function, 84, 332
Exponent, 75
Exponential notation (), 74-75
Exponentiation operator (), 70, 72
Exponent symbol specifier, image format string, 245

Subject Index

Expression,
Arithmetic, 68
Evaluation of, 37, 68-69
Multiple, evaluation of, 37
Numeric, 18, 87
String, 152, 196 203-204
E =T command 110 111
Extended calendar 110-111
Extended day-date search, 94,111-112
Extensions to Minimal BASIC, HP-75, 268

363

FE T H command, 53-564, 146-147,161,172
Fetching key definitions, 146-147
[FET](fetch) key, 48, 54,160
Field specifiers. See image specifiers
File command summary, 65
File commands, using with allocated programs,
172-173
File editing, 47-59
Deleting lines, 59
Fetching lines, 53-54
Inserting lines, 55
Moving lines, 55-56
Revising lines, 54-55
Stepping through lines, 53
File errors, 303-304
File manipulations
Copying, 60, 112,118-120,135-136, 148
Duplicating, 61-62, 136
Listing, 26, 56-57
Locating, 62-63
Merging, 60,172
Naming, 64
Printing, 56-57
Purging, 50,137, 144
Renaming, 21, 59,104, 137, 147-148
Renumbering, 57-58
Filenames, 45, 66
File numbers, 217-223
File pointer, 48, 49, 52, 53, 62, 160-161
Files,
Accessing text, from programs, 224-228
Copying, 60,112,118-120, 135-136, 148
Creating and editing, 47, 50-52, 62-63
Location of, in memory, 45, 63
Memory requirements of, 292
Special, 274-278
Files, data, 210, 216-222
Creating, 216-217
Closing, 219-220
Opening, 216-217
Random access of, 220-221, 222-223
Reading data from, 219
Serial access of, 220
Storing Datain, 217-219
File specifiers,
Card, 116-117
Mass storage, 133-134
File types
Appointment, 46, 102-104, 112
BASIC, 46
Card, 116-117
Data, 210,216-222
Keys, 46, 144 147-148,151-152
LEX (language extension), 46, 274, 277
LIF1, 46,274-277
Mass storage, 133-134
Other (%), 278

ROM, 274,277- 278

Text, 25 46,51, 224-228

2 T progrm 227-228

"and programs, 231-232




354 Subject Index

Floating point format, 73-74 Clearing device assignments, 130
FLIIE function, 82, 332 Clearing loop devices to initial status, 131-132
Format strings, 239 Connecting the loop, 125-126

Including in FEINT/OISF 112 IMHG statements, Declaring display and print devices, 128

247-248 Dis laymg and printing mformatlon 129-130, 140

Reusing, 246-247 1% device control codes, 138-139
Formatting output Llstmg device assignments, 127

with IMAGE, 238-239 Transmission interruptions, 130-131

with FETHT/DT5F statements, 129-130, 166-167 Turning the loop off and on, 130

with FEINT/DISF UZIHE 247-248 Humidity limits (of computer), 267

with THE function, 167
FOR-HE=T statements, 179-181, 195-196

Executing, from the keyboard, 180 i-J

Nested, 181 Idle-loop, 202

ZTEF option, 180 IF..THE statement, 177-179
FF (fractional part) function, 82, 332 E E optionin, 178
Function assignment statement, 207 Executing, from the keyboard, 178
Functions, Multiple instructions after, 179

Arguments of, 82 Image format strings, 239

Clock, 98 Image format summary, 249-250

Constant, 83 Image specifiers,

General numeric, 83, 332-333 Blank space (:2), 240

Key, 284-286 Character (), 241

Logarithmic, 84, 332 Compact field, (i), 245-246

Number alteration, 82-83, 322-333 Digit separator (i, i), 244-245

Numeric, 82-86, 332-333 Exponent (), 245

String, 198-203, 333 Invalid, 243, 247

Trigonometric, 85, 332-333 Numeric (d, 2, %), 241-242
Functions, user-defined, 205-209 Radix (., ~ ), 243

Definitions of, 206 Replication, 246

Milti-line, 207 Sign (=, m), 243-244

Names of, 205 THMAGE statement, 238, 239-250

Numeric, 205 Immediate-execute key redefinitions, 145-146

Parameters of, 205, 206, 208 Incorrectly nested loops, 181

Single line, 205 Indirect recursion, 235

String, 205, 206, 207 IMF (machine infinity) function, 76, 83, 332

Initialization errors, 174, 252
G IHI |li Fi. I £E command, 132-133
- Initialized programs, determining size, 292

g}ggi} Seas'lii;?;lsogsd 6233'234’ 293 In@t@al@zing the mass storage medium, 132-133
Glossary, 320-329 Initializing programs, 158

Initializing variables, 168
Input buffer, 38
Input data precision, 73
Input prompt ("?‘), 168
string expression, 169-170
IHFLUT statement, 168-170, 195-196
Insert cursor (#4), 36
Inserting lines in files, 55
Insert/replace ({I/R]) key, 36, 287

', computed, 183, 188-189

IE statement, 182

G 1, computed, 182-183

=0T statement, 176-177, 188

Greater-than operator (), 87 203

Greatest integer (L1 , IMT) functions, 82,332
Guidelines, syntax, 32, 334

H Integer division operator(i‘”l IYor~),70-71,72
Halted programs, debugging, 257 IHTEGE
Halting program execution, 165-166 Interchange (LIF1) ﬁles 274 277

with key, 159 Interruptmg programs, 1569

with i statement, 165-166 11T (greatestinteger) function, 82, 332

with =T0F statement, 165-166 integer part) function, 82, 332

Hewlett-Packard Interface Loop (HP-IL), 124-125
Hierarchy, arithmetic, 72

HP-IL errors, 303

HP-IL mass storage ¥ function, 198, 202
Assigning mass storage devices, 132 Keyboard, 34
Cataloging the medium, 134 arithmetic, 18, 51, 68-70, 72
Copying files to and from mass storage, 135-136 control of programs (k£ ¥ function), 198, 202
Duplicating files in mass storage, 136 illustration, 6
Initializing the medium, 132-133 operations, 284-287
Packing the medium, 137-138 overlays, 28, 264
Purging mass storage files, 137 shifted, 27
Renaming mass storage files, 137 Keypad, numeric, 28, 69
Specifying mass storage files, 133-134 Key redefinitions, 25, 142-153
HP-IL memory requirements, 292 Data input, 153
HP-IL operations Editing and system keys, 148-149
Assigning device codes, 126-127 Fetchmg 146-147

Canceling display and printer device assignments, i loopsin, 180
129 Functlons for, 284-286



Immediate-execute, 145-146
Memory requirements of, 292
Multiple command, 147
TIME and APPT Mode command, 147
Typing aid, 143-144
Undoing, 144-145

Keys,
Carriage-return/line-feed, 43, 286
Editing, 6, 35, 285
Erasure, 35-36, 285
Immediate execute, 145-146
Modifier, 27, 285
Redefining, 25, 142-153
Repeating, 19
System, 6, 43,285-286
Typewriter, 284-285

Keys files, 46, 144, 147-148,151-152
cataloging, 49, 144
copying, 148
editing, 151-152
multiple, 147-148

Keystroke combinations, 286-287
Display character, 42, 287
Display device, 287
Editing, 286-287
Escape, 287
System, 286

Key waiting buffer, 204

Keyword
abbreviations, 31,296
definition, 162

L

Language extension fi
Larger of two values (! ) function, 83, 332
Largest machine number (I HF function), 76
Last result function (FE %), 71
Left-arrow key ([<)), 35, 38, 285
i.EH (string length) function, 198, 199
Length of a string variable, 194 199
Lesser of two values (/11 1) functlon 83,332
Less than operator (-), 87, 203
L i (function asszgnment) statement, 207
L.ET (assignment) statement, 79, 195-196
LEX (language extension files), 46, 274,277
LIF1 (logical interchange files), 46,274-277
Line-feed character ([CTL][J]), 43, 289
L IMHEFE program, 43
Line length, setting of, 39
Line numbering, automatic, 25, 51-52
Line numbers, 50, 55, 162
Linesin files,

Deleting, 59

Entering, 26, 50

Inserting, 55

Listing, 26, 56-57, 159-160

Moving, 55-56

Printing, 56-57

Recalling, 53-54

Renumbering, 57-58

Revising, 54-55
Lines, multistatement (%), 163-164
Li w1dth controllmg 39-40
Listing

HP-IL device assignments, 127

lines in files (.. i command), 56-57,159-160
rams, 159-160

(LEX files), 46,274,277

theral strmg, 196

Local declarations, 233-234, 293
Local variables, 206

Locatmg files, 62

i command, 28-29, 174

Subject Index 355

Locking the HP-75 against use by others, 28, 174
Logarithmic functions, 84, 332
L. (natural logarithm) function, 84, 332
Logical
errors, 174, 252
interchange files (LIF1 files), 46,274-277
operators, 88
.05 181 (common logarithm) function, 84, 332
Long data lines, 228
Long lines in programs, 163-164
Loop counter, 179
Looping, program, 176,179-181
Loop interruptions. See transmission interruptions
Loops, nested, 181
Low battery
annunciator, 14,270
safeguards, 270
Lower bound of arrays, setting, 193

M

Machine defaults, 295
Machine infinity ( I [F) function, 83, 332
Magnetic card. See also card reader
CAUTIONS, 21
Cleaning, 115,273
Using, 22,114
Main program variables, 182, 206, 208
P F program, 173
Manipulating strings, 197-198
Mantlssa 75
MAEGTH command 40

Mass memory errors, 306

Mass storage devices, 132
Memory requirements of, 292

Mass storage files, 133-134

Mathematical errors, 299
Recovering from, 89-90

Matnx 192

ME (available memory) function, 47
Memory requirements, system, 47, 292
Merging files (M FGE command), 60, 172
Message/command indicator, 102
i1t function, 83, 332
Minimal BASIC, conformance of HP-75 interpreter to,
68-269
1T (modulo) function, 83, 333
Modlfymg string variables, 197-198
MiiHE" program, 23, 308-309
Moving
across the display, 35
the data pointer, 221-223
lines in files, 55
Multiline user defined functions, 207
Multiple arithmetic operations, 71, 72
Multiple variable assignments, 80
Multiplication operator (), 70, 72
Multistatement lines (i#), 163-164
Mutual recursion, 235-236

=7 program, 214-216,315-318

Naming files ( command), 64,172

Natural antilog ( '} function, 84, 332

Natural logarithm (1. 1ii:) function, 84, 332
d

Fif loops, 181,196
subroutmes 182

tlmers 189-190
HE =T statement, 179-180
Normal adjustment of clock 95,97
Not- equal to operator (= or < ), 87,203
HI1T operator, 88, 330




356 Subject index

Null string, 145, 198

Numbers,
Displaying, 37, 73-75
Floating point, 73-74
Formatting, 73
Range of, 76

Numeric
array variables, 78, 331
expressions, 18, 87
field overflow (image format), 247
function names (user defined), 205
functions, 82-86, 332-333
keypad, 28
overflow (value), 76
precision, 73, 80, 331
specifiers, image format string, 241-245
underflow, 76
variables, 331

Fii# function, 41, 288

i command, 130
1 < statement, 187

1711 statements, 259
,260
statements, 182-183
statements, 258-260
‘ . LB/ G0 T statements, 188-189

I IH T I M statement, 186-187
Opemng data files, 216 217
Operating

computer with battery removed, 11

limits, 267

modes, 14

precautions, 267

system version (/i ), 267
Operation, verifying proper, 278-279
Operators,

Arithmetic, 69-76

Logical, 88

Precedence of, 89, 330

Relatlonal 87- 88
33 33

i i statement, 193
[RE operator 88, 330
Other type flles( ), 278
Overflow,
Image format, 247
Numeric value, 76
Owner’s Pac program listings, 308-318

P

Packing the mass storage medium (¥ Fitl command),
137-138
Parameters,
Function, 205, 206, 208-209
Statement, 162
Parentheses
enclosing array subscripts, 195
in numeric expressions, 72-73, 89
Pass-by-value, 206
Passing values between programs, 232-233
Passwords
1ng files, 117,133-134
i- command, 28-29
FEYHTTH program, 1'70 172,310-314
Pendlng line, 48
i function, 83, 333
JEET command 26,56-57,159-160
Plug-in modules, 274

Pointer,
Data, 212
File, 48,160-161
Polar Coordinates program, 233
F i statement, 183-185
1% (position) function, 198, 200
Potential for radio and telev1s1on interference, 283
Power
consumption, 269
off, 13, 28
on,13
supply information, 269-272
Precedence of operators, 89, 330
Precision, numeric, 73, 80, 331
PRGM (program) annunciator, 14,21
{T 4 statement, 217-219, 221 222-223,
224-228, 232
program, 203-204
| % command, 128
Prmtmg files, 56-57
3 IT L% 1HG statement, 238-239
Formattmg in, 247-248
I HT statement, 129-130, 167
Private card files (7 [), 117
Processing run-time errors, 258-260
Product information, 283
Program
branching, 176,177-179
debugging, 252-260
definitions, 162-163
editing, 156-157, 161
errors, 174,252, 301-302
looping, 176, 179-181
remarks, 166
subroutines, 176,182, 183-185
timer interrupts, 176, 186-190, 234, 257
Programming and applications assistance, 283
Program pointer, 160-161
Program remarks, 166
Programs,
Calling (Zfi.i. statement), 230-231, 257
Checking, 257
Continuing, 159
Deallocating, 159
Examining, 159-161
Executing, 158
Halting, 165-166
Initializing, 158
Inputing data into, 168-169
Interrupting, 186-190, 257
Listing, 159-161
Output from, 166-168
Passing values between, 232-233
Prerecorded, copying to memory, 21-22
Running, 21, 23, 158
Single-step execution of, 256-257
Suspending operation of, 166
Tracing execution of, 252-256
Writing, 21, 156-157
Program variables, 81, 158
Assigning values to, 165
Assigning values from the keyboard to, 168-169
Definition of, 164
Tracing (! L
Prompt,
BASIC, 17
Input, 168-169
String expression, 169-170
Text, 18
Variable, 170
P op peratlon venfymg, 278-279

i), 252-253

Protected promptin 1nput statement 169
Purging files (FiLif:E command), 17, 50, 104,137,172




statement, 204-205
-+ command, 39-40, 130, 160, 167-168

Q

Quotation marks ( ")
as string dehmlters 19, 37-38,240-241
in key definitions, 145

Quoted prompt, 169

Quoted string, 196

R

(degrees-to-radians) function, 86, 333
Radians mode, 85
Radio and television interference, potential for, 283
Radix symbol specifiers, image format string, 243
Random

access to data files, 220-221, 222-223

number (i) function, 83, 333

number seed, 83-84

statement 83 84 234
f numbers, 76
i statement, 219-221, 222-223, 224-228, 232
Readlng data
from a file, 219-221 222-228
within a program, 210-213
statement, 211-213
statement, 80-81, 194-195
Reass1gn1ng values to vanables 80
Recalling
lines to the display, 38, 48
calculator expressions, 71
Rechargeable battery,
Careof, 271
Life of, 269
Recharging the, 11,270-271
Replacing the, 271-272
WARNING for, 270
Recovering from mathematical errors, 89-90
Recovering from program run-time errors, 259
Recursion, 234-236
Redefining
key, cautions, 152
editing and system keys, 148-149
keystroke, 149
Redefining keys, 25, 142-153
to acceptinput, 153
to control the cursor, 149-150
as immediate execute keys, 145-146
for TIME and APPT Mode, 147
as typing aids, 143-144
Relational operators, 87-88, 177
Relative adjustment of clock, 95
Remainder ( function, 83,333

147-148,173
Renumbering lines in files (
57-58,173
Repair services. See service
Repeatinterval, appointment, 107

ommand),

eplication of specifiers in image statements, 246
'+ template, appointment, 106

Rereading data in programs (

213

i (clock) command, 97
eting the computer, 13, 286
last result) function, 71
statement, 221-222
iticommand, 130
statement, 213

command), 21,59,104,137,

Subject Index 357

statement, 182, 183-184

Reusing image format strings, 246-247
Revising lines in files, 54-55

Right-arrow key ([=]), 35, 38, 285

Right margin, setting of, 40

remainder) function, 83, 333

random number) function, 83, 234, 333

ROM
files, 277-278
modules, 274
program, 207-208
Rounding of displayed values, 73
Ykey, 14,50-51
', comparing, 159
command, 158,173
key, 158
Run-time errors, 174, 252
Processing, 258-260

S

Scheduhng appointments, 16, 100-102
tific notation. See exponential notation
(secant) function, 86,333

Seed, random number, 83-84

Self- scheduhng appointments, 106

{ statements, 37, 166

in key definitions, 143, 145-146
Serial access to data files, 220
Serial number (of computer), 267
Service, 280

centers European, 281

centers U.S,, 281

international, 281-282

Repair charge, 282

shipping instructions, 282

warranty, 282
command, 93
Set-time template, 12,93
Setting

the lower bound of arrays, 193

a program timer, 186-187

the right margin (i i+ command), 40
Setting the system clock, 12-13
sign) function, 83, 333
SHIFT|[APPT](shift appointment) keystroke, 106
SHIFT|[ATTN|(shift attention) keystroke, 13, 286
SHIFT|[BACK] keystroke, 35
[SHIFT][DEL](shift delete) keystroke, 36, 104, 286
(SHIFT] (shift fetch) keystroke, 20, 286
SHIFT|[I/R}(shift insert/replace) keystroke, 42,144, 288
SHIFT | key, 27, 285
[SHIFTI[RUN] (single step execution) keystroke, 256-257,

286

SHIFT | [TAB] keystroke, 35, 102, 286
SHIFT|[}](shift down-arrow) keystroke, 53, 286
SHIFT|[t] (shift up-arrow) keystroke, 53, 286
SHIFT El(shift left-arrow) keystroke, 35, 38, 286

HIFT}{~](shift right-arrow) keystroke, 35, 38, 287
! statement, 80-81,194-195
Sign k) function, 83, 333
Sign symbol spemfler image format string, 243-244
Simple numeric variables, 78
Slmulatlng pressing keys in programs ( )
ulating string arrays, 205
: sine) function, 86, 333
Slngle line user defined functlons 205-207
Single-step execution of programs, 256-257
Smallest integer (:
Smallest machine number (i
Specifying

card files, 116-117
ass storage files, 133-134
*(square root) function, 83, 333

204-205
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command, 29,174
ommand, 29

Statements
BASIC, 162
not allowed after THii4, 178
not executable from the keyboard, 162
E (TIME status) command, 93-94,109-111
% template, 94,109-111
indicators. See annunciators
i keyword, 180-181
Stopping program execution (
165-166
Stopwatch program, 220
Storing and retrieving arrays (data files), 223-224
Stormg data in a file, 217-221, 223-228
¥ function, 198, 201
Strmg
arrays, simulating, 205
comparisons, 203-204
concatenation (%), 164-165
constant, 196
echoing, 37-38
expressions, 152,196, 203-204
function names (user defined), 205
functions, 196,197-203, 333
manipulations, 197-198
operators, 330-331
specifiers, image format string, 240-241
variables, 79, 164-165, 194, 196, 331
Strings, image format, 239
Subroutines, 176,182, 183-185
Subscripts,
Arrays, 192
Substring, 197-198
Substrings, 197-198, 205, 331
Subtraction operator (), 69, 72
Suspending program execution (i
Syntax
diagrams, 335-348
errors, 52,174,252, 305-306
guidelines, 32, 334
System catalog, 49, 63
System commands,
Non-programmable, 162
Setting a machine condition with, 163
Syntax diagrams of, 335-348
System clock,
Accuracy of, 268
Adjusting the, 95-97
Setting the, 12-13,93
System errors, 300
System keys and keystrokes, 285-286
System memory requirements, 47, 292
System resets,
Conditions that cause, 13
Default conditions after, 295
Preventing, during battery replacement, 271

statement),

[ statement), 166

T

unction, 167-168
key, 16, 35,102,285
TF (tangent) function, 86, 333
Temperature limits, operating, 267
Temporary file. See volatile file
Text

editing, 25-27

prompt, 18
Text files, 46

accessing from programs, 224-225
Text, unquoted, in i T statement, 211
TIME command field, 94
TIME commands 92-93,334
i (adjust clock) 93, 95-97

I, 93,95-97
In key deﬁmtlons 147

1T (status), 92, 94-95, 109-111
TIME display fields, 12
AM/PM, 93
Command, 92, 94
TIME display formats, 92
Changing, 93-94
function, 98
unction, 98
key, 14,285
TIME Mode, 14, 15, 92-98
commands, 92-93, 334
warning, 304
Timeout period, 13, 29
Timer
branches and subroutines, 188-189
interrupts, 176, 186-188
memory requirements, 292
nesting, 189-190
numbers, 186
Tracing operations,
Cancelling, 253
Tracing branches with, 252-253
Tracmg variable assignments with, 252-253
execution, 252- 256
A command 252-253
command, 253

T

Transforming files (
274-278
Memory requirements for, 292
Transmission interruptions, HP-IL, 130-131
Trigonometric
commands, 85
functions, 85-87, 332-333
Turning
computer on and off, 11-13,174
HP-IL loop on and off, 130
off appointment mode, 106
off program timers, 187
off trace operations, 253
Two-dimensional array, 192-193
Typewriter keys, 284-285
Typing aids, 143-144

" command), 64,173,

u

Unary minus, 69, 72
Uncondltlonal branchmg
tatement, 230
tatement, 182
...... I statement, 176-177
Underﬂow numeric, 76
redeﬁnltlons 144-145
ommand, 121-122
Unquoted text, 211
U arrow(E]) key, 53,285
L * (uppercase) function, 198, 201
User defined functions, 205-209
Multi-line, 207
Parameters of, 205, 206, 208
Single line, 205-206
Using the ac adapter/recharger, 11
Using file commands with allocated programs,
172-173
Using trace commands, 254-256

v

Y1l function, 198, 200
Vanable assignments,

" statement, 168-170



i.iz T statement, 79, 164

Multiple, 80

Reassignments, 80
Variable, prompt, 170
Variables, calculator, 81, 164

Clearing, 82
Variables, displaying values of, 80, 166-168
Variables, memory requirements, 292
Variables, names, 78-79, 193, 331
Variables, numeric array,

Declaring, 193-194

Dimensioning, 194

Initializing, 195-196

Naming, 78,193, 331

Setting lower bounds of, 193

Storing and retrieving using F I HT # and
RO #,223-224
Vanables precision, 331
ik F statement, 80-81,194-195
statement, 80-81, 194 195
T statement, 80-81, 194-195
Variables, program, 81

A551gn1ng values to (L.E T

Assigning values to, from the keyboard (i

168-170
Clearing, 82

Subject Index 359/360

Initializing, 158
Reading values into (R E ! statement), 210-213
Tracing assignments to, 253
Types of, 164
Variables, simple numeric, 78-79, 80-81, 164, 331
Variables, string,
Comparing, 203-204
Dimensioning, 164, 194
Modifying, 164-165, 197-198
Naming, 79, 164, 331
Redefining, 197-198
Substrings of, 197
¥ (version number) function, 267
Venfymg
card files, 23
HP-IL operations, 279
proper operation, 278-279
Volatile files, 45

W-X-Y-Z

ki1 7 statement, 166

Warranty, 279

Warranty information, 280

i 1037 H command, 39-40, 130, 160, 167
Workfile, 18, 50, 63-64



HP-75 Instruction Set Index

System Commands Page BASIC Statements Page BASIC Functions Page Arithmetic Operators Page
106 216 82 69
106 30 86 - 69
126 230 86 ¥ 70

51 210 86 .- 70
30 205 86 70
30 194 198 . or . 70
29 166 82 Relational Operators
49/134* 238 a1 g7
49 165 86 .. .
117 207 ge O g;
131 179 86 87
81 182 98 | 87
159 176 98 ‘e 87
118/135* 177 86
89 238 g3 Logical Operators
89 168 260 88
143 194 260 88
39 165 84 88
59 207 82 i 88
128 179 82 TIME Mode Commands
62 259 83 {Nonprogrammable)
140 187 82
53 258 82 95
146 186 198 35
132 183 198 110t
56 182 84 97
127 193 84 93
28 183 83 93/109%
40 167 47
60 217 83
64 238 83
130 204 41
83 83
85 211 198
219 86
g5 194 71
137 166 83
56 213 83
128 221 86
121 182 83
50/137* 194 86
39 165 83
59/137* 166 198
57 167
130 86
158 98
29 98
29 198
252 198
253 267
253
275
121
39

* The second page reference is to HP-IL uses of the command.

T The second reference and the & ‘i reference are for APPT mode.



Getting Started

Keyboard and Display Control

File Editing

Keyboard Calculations

Numeric Functions and Expressions
TIME Mode Operations

APPT Mode Operations

Card Reader Operations

HP-IL Operations

Redefining the Keyboard
Programming Fundamentals
Branches, Loops, and Subroutines
Arrays, Strings, and User-Defined Functions
Storing and Retrieving Data
Program Calls

Display and Printer Formatting
Debugging Operations

Accessories Included with the HP-75
Owner’s Information

Keyboard Operations

Reference Tables

Error Conditions

Owner’s Pac Program Listings
| , HEWLETT
Glossary (ﬁﬁ] PACKARD

Syntax Summary
Portable Computer Division

1000 N.E. Circle Blvd., Corvallis, OR 97330, U.S.A.
Index ’ ' ’
European Headquarters HP-United Kingdom
150, Route du Nant-D’Avril (Pinewood)
P.O. Box, CH-1217 Meyrin 2 GB-Nine Mile Ride, Wokingham
Geneva-Switzerland Berkshire RG11 3LL

00075-90001 Rev. D Printed in U.S.A. 6/86






