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Preface

The HP-75C 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-75C 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 [ of the manual, Welcome to the HP-75!, introduces vou to the HP-75 and provides you with the
information vou 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 memaory.

Part IT, Using the HP-75, describes in detail all of the major features of the HP-75. Some of the sections in
part II desecribe 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, vou may wish to study one of the many books available on beginning BASIC programming
before starting part II1. After completing part ITI, vou 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, ), 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
yvour 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, funetions, 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 II and II1.



The HP-75 Portable Computing System

The HP-75 1s designed so that it can be used as the controller of a portable computer system. The built-in
HP-IL interface allows vou to connect the HP-7h to a wide range of peripherals for increased computing
power. 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 accessory brochure included with your computer to learn about Hewlett-Packard peripherals and
software products that extend the capabilities of the HP-75.
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HP-75 Keyboard

[ (2 atre

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

15 oA Typical TIME display.,

Pio Dy Year Heodso 5o AR Set-time template. Used to set the clock.

=TH T template. Used to specify date and time
formats and to change the range of the appointment
calendar.

"template. Used to adjust the clock setting.

APPT Mode

FoMe A I Mot APPT template. Used to schedule appointments.

Fept=MorlorHreitn 1 D0 Repeat template. Used to set repeating
appointments,

SRR Year template. Used to schedule extended calendar
appointments.




EDIT Mode

CETHI

LETHI

e # L=t oo

EDIT mode display showing the BASIC prompt and
CUrsor,

EDIT mode display showing the text prompt and
cursor,

The first line of a ©. L0 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-TL. device
assignments.
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Getting Started
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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
you can’t damage the HP-75 hy 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:

MNote: 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 [ATTN](attention ) key to turn the computer on. You'll see one of two different displays:

The set-time template.

or

i 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 [TIME] mode key on the upper left part of the keyboard. You will see a display that looks like
this:

Pmeds oA 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:

Blo Do Wear Hie Moo 5o 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, #, 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 keyhoard to type the date and time
information. In the set-time template above, the first digit you type will replace the i1in 12 {month).

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

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

The day of the month. Specify a number from 2 [ through 2 :.

The year, a four-digit number.

The hour, a number from 7 | through I:.

The minute, a number from ¥ through =5,
The seconds, a number from @i through =5, Set the seconds to a time that is approaching but
still about 45 seconds away

* For the month, day, hour, minute, and seconds fields, you may use a space instead of a zero. For example, ¥¢, space 1, and © space in the

month field all specify June,
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=B 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 01 (¢ for 1), Finally, at the specified time press the [RTN]{return) key. The [RTN] key sets the
clock to the displayed time about 0.1 seconds after it’s pressed.

MNote: 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][ATTN])

The [ATTN] 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 [SHIFT] 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:

¢ Letthe battery pack become completely discharged.

® 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.

* Reset the HP-75 from the keyboard using a three-key keystroke. You hold down the [SHIFT] key and [CTL]
{ controf) 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 [ATTN and setting the system
clock. Try CTL|[CLR|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 ATTN])
before sliding the battery door off, Don’t press [ATTN] 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 kevstreke combinations also cause a system reset if held for one second or longer: [SHIFT][£TL
followed by [I7R], [B], T, [1], or [M].
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The Two Most-Used Keys ([ATTN], [RTN])

The[ATTN | 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:
® The contents of the display are stored in memory, as happened when you set the clock.

® The command or calculation you've just typed is executed.
¢ 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 [RTN]—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:

*  Setting the system clock.
* Displaying the time.
®  Specifying new time and date formats.

*  Adjusting clock speed.

APPT mode is used for:

* Scheduling personal and business appointments.

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

¢ Doing keyboard calculations.

®  Writing and running BASIC programs.

¢ Copying information to and from magnetic cards.

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

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

Press each of the three keys now:

:

L= RS S TC Switches the HP-75 to TIME mode.

fmg Mooueys Mecdn 80 #2186 tHote Switches the HP-75 to APPT mode.

EL: 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 ([TiVE])
The HP-75 enters TIME mode when vou press the|[TIME | key.

You can set the clock to a different time by typing the word #= ! in the TIME display and pressing the
key:

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 %% 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.

Mote: As you're reading this manual, the display may go blank—remember that this means the HP-75
has turned itself off. Press [ATTN] to turn the HP-75 back on. The computer will always turn on in EDIT
mode.
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APPT Mode ([APPT])

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,

 — The beginning of the 68-character I 7 @ field.
e
L PeoeFes AROBIH P
4 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:

* The key causes the cursor to skip forward across the APPT template. Also, [SHIFT causes the
cursor to skip backwards.

® The[BACK],[=](left-arrow), and [=]( right-arrow) keys let you make changes in what you’ve typed.

® The|CLR]|key clears the line and restores the APPT template.

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

Day FlooDuey e HeoFin AR #3H iHote The APPT template after you've specified the type
of alarm. Ten types are available (page 101).

Press once more to move the cursor to the start of the H:: 1 & field.

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

i AR HER TFReore Jim BET.1 0G0 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:

CEROAM B3AH IPRone 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 ¥ i (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], [ATTN])

Whether vou'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
vou'll see:

appointment to come due. When the seconds counter reaches

- During TIME mode, an appointment comes due,
et sounding the alarm and turning on the APPT
annunciator.

Pressing [APPT | brings the due appointment to the display:

The day-of-week, date, and time are underlined,
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][ATTN].

When the HP-75 is turned off, it processes due
appointments and past due appointments. In this
case, the HP-7h displays the appointment note.

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 [ATTN]), 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 lo execute other
programming statements. BEefer 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 [EDIT] 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 caleulation. 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—ifitisn’t there alread y—you follow these steps:

1. Press[EDIT).

2. Type ¢ urae and press[RTN]. The &

= command erases the computer’s current workspace,



18 Section 1: Getting Started

3. Choose one:

# For the text prompt ( ;1 ), type i1 t %+ 1 and press :

The display shows the catalog entry of a temporary
text wicii £ 11,

o Forthe BASTC prompt( »), type wcii t ka= i and press[RIN]:

The display shows the catalog entry of a temporary
BASIC ok £l &,

The time of the file’s creation is expressed in 24-hour notation; for example, 1 p.m. is displayed as
L8, A indicates the file is empty.

4. Press[ATTN]. The appropriate prompt will appear:

Vi The text prompt.

-3 The BASIC prompt.

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

Keyboard Arithmetic ([+], #5F)

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:
An equals sign (=) is not used for keyboard Pressing the key returns the answer,
arithmetic.

The period { . ) serves as a decimal point. Other arithmetic operators besides addition include subtraction (-},
multiplication (%), 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]:

When typing the % i 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 71} to form complex expressions. Section 5 discusses

HPF-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:

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

You can preserve spaces and lowercase Ietters hy enclosing vour entries with quotation m'u-ks. It makes no
difference whether you type single quotes (  , produced by [SHIFT|[7]) or double quotes (¥ *, produced by

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

Example:

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 produces three windowsful of ©+'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 vou 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 unsuccessfu]ly to interpret a command or an input or that it’s attempted an improper operation. The

= 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 [RTN]:

* Exceptions are filenames, thatis, quoted names that specify the files in memory. User filenames are converted to uppercase in the system
catalog (page 43,
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] |

S AP et S
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:

Z4dd The cursor returns to the position where the HP-75
ERROR first detected an error.

The message =0t vy CFvar g # means that the HP-75 is unable to interpret the characters after &, the

last meaningful character in the line.

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 [SHIFT] while pressing the (fetch) key and keep the [FET]
key down.

Example:

ewtras oharactess Pressing | SHIFT displays the current error
EAROR message.

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

ERROR

The corrected line. After typing the ¥, press . 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 [SHIFT displays a blank line.

View the Error Number. Each error has an identification number as well as a message. The
function returns the identification number of the error which occurred most recently:

et

Pressing m r@turns 84 the number associated
with the s 1 s« L& ¥ error.

Appendix E is a table of error numbers, messages, and conditions. Use the EEH function to locate a specific

entry in the table.

An error may cause either an £ or a Wil IMG 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:

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:

L

SR AR~ b b

T LE E GOTE 1 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
i it followed by a [RTN]. To stop the program, press [ATTN].

Notice that the #'25:! annunciator appears in the display window to
indicate that a program is running.

S lrvasesrig i Pressing [RTN]gives the current program a name,

=, converted internally to uppercase.

Copying a Prerecorded Program (% 3)
One of the functions of the -
memory. An example is the
HP-75. Find and remove the two 74

B eommand is to copy prerecorded programs from magnetic cards into

program, one of the three prerecorded programs included with your

¢ magnetic cards from the eard 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.
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N SRR SNAE TERTA =TI Cmpa e Taeds Mildan & [ETHI

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 em (%-'4 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:

il oward L 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 em/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:

pullecd ton fast Indicates you've pulled the card too fast.
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sl 2 dope s dnsert teack Indicates that track 2 has been read and the card
may be turned around for reading the other track.

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

T Feem o earcds Blian & DRETHI Indicates you may insert the same track or another
track from the same program.

Press [RTN] 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:

113

= This display means the operation is finished. All
four tracks of the I' ' 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

(RUN], [ATTN])

To run the i " program, first find the program in memory using the i

don’t use the [EDIT ] key):

IR PELEPE Y i

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 f1ia =7 occurs when you enter an i 1 command, it means some

“housecleaning’ is necessary. Type iir 3@ [RTN|to erase the current workspace and then retype the

The #i4E Y 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 1L+t [RTN]. You'll see the PRGM annunciator and the following display:

The program greeting is displayved momentarily,
followed by your {wo options.

PRGM
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E
FRGM

i

PRGM

AL T

PRGM

P Lorcds

i
FRGM

PRGM

Faapladd

R

B
PRGM

i e

PRGM

The PRGM annunciator remains on—the I

After about 5 seconds, the HP-75 displays:

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

press|[RTN].

This message confirms your choeice.

Type [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.

Ifthe interest is 17% annually, then for each period,
or month, it’s 17/12%. Type 1 7.~ 12 [RTN].

Type 2£ [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.

Y 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 [ATIN], To compute another savings amount, press any key but ,say .
The program will automatically stop after 2 minutes if no key is pressed. After the program terminates the
display will be: EHI o f

Ul e
INEWE S

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:

Initis

amaidnt s E

(R W Er

PRGM

If you're satisfied with this amount, bypass the
entry by typing nothing and pressing )
Otherwise, type right over the amount shown and

then press [RTN].

Y ou may leave this number alone or type another
over it.

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

In this example:

L I i A H

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 ¥+ [RTN]{for borrow), and you're in business.

Redefining a Key ( ¥)

The iEF &Y 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 . Type the
following and press [RTN]:

The new definition of the [Q] key is stored in
command with a semicolon ( ; ) before pressing memory.
RTN]|.

Now when you press [@], you'll see your name. Holding down [@] 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:

rpuras kegsl Pressing clears that part of memory that holds
your key redefinitions.

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

The IEE  #EY command makes possible 190 key redefinitions. Shifted keystrokes (for example, (sHIFT](Q])
as well as control keystrokes (for example, [@]) are user-definable. Refer to section 10, Redefining the
Keyboard, for more information.

Typing a Memo (EDIT, i

The HP-75 has text-editing capabilities that enable you to draft and revise correspondence in EDIT mode.
{FEFD, first create a file by that name in memory. Type the

For example, to write a short memo named R
following and press|[RTN|:

The {1 I T command creates file & "' 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 now—or any other key—the text prompt ( | ) appears.

: Pressing displays the text prompt ( : ) and
Cursor.
Now type # . (an abbreviation for @it =) and press[RTN].
= HI S I

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.

The first line of the memo. Use the [SHIFT | key totype  The numbering increases in steps of 10.
capitals.

CEE FREGH SI118 RIS |

The second line.

215 SO Compute s S H
The third.
vdE These machines ava anas i it 3
Lastline. Line 50 won't be used.

Press to stop the process. Then type delaw 2 to set a comfortable reading rate. Finally, execute
the P

print-list) command:

rplisti Press to review what you've typed.

The it " command causes file lines to be displayed without line numbers, one after another, with a
2-second delay between lines.

s 8§ The last line listed. Press [CLR]to clear the line.

Your lines are displayed exactly as vou’ve typed them, without line numbers.

To single-step through the text file, use the [t] and [4] 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:

- i This line would be stored as line 50, containing

SE wiausm bath ek,

This line would be stored as line 5030, containing

only s bty @y

program, execute another &

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

l The BASIC prompt and cursor reappear

You can return to a program or text file at any time using the EI¥ [ 7 command.

Example:

et raunens 'l AR R N T S I I I I o ey
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 sii t ‘o to return once more to

JHE"Y program,

The % IHGEOHE, HOHEY, and Fiy i
a Ll

ii files remain in memeory until vou deliberately erase them, as with

- 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 7% 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 82161 A Digital Cassette Drive. You
may want to refer right now te 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 of the 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 keybeard in lowercase again, press by itself. The “LIT statement discussed in section 13
enables programs to lock the keyboard in uppercase and lowercase.
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The Numeric Keypad ( (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 [CTL] 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 [SHIFT][W] 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 [B]) and a few other keys (like the space
bar}, they generate special display characters called econtrol 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. {Ck)

Using the _{1CE 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 symbaols,
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 i.{iZF command, use quotation marks to delimit the password.

Example:

Using a quoted name as the password. Double The HP-70 secured with password B e,
guotes 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 [ATTN]to turn the machine back on.

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

poamEao T e
Lacks an uppercase E. So the machine turns itself off.
To regain control of the HP-75, vou must type in the password exactly as it appeared in the L i< command.
Example:
- T >
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. T'o remove
with no space between the quote marks. In effect, this locks the
HP-75 with a null, or nonexistent, password.

an existing password, type i ik

The HP-75 may be locked and unlocked under program control by means of the LU0 command (page 174).

Keeping the HP-75 On (5 THMDEY OH, STHAMIEY DFF, BYE)

The Z7TH

LiH command lets you override the computer’s normal 5-minute timeout period.

B DR J
Type =1z

type = T

The advantage of : i% i 1s that it keeps the display on while you’re not usmg the machine. For
example, the HP-75 can serve as a desk-top clock. The advantage of : (i i 1s 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 STHHEIEY O operation.

ST REOEY

If you turn the HP-75 off—that is, if you press or use the £ command (type & J—the
previous & status is restored when you press [ATTN].

The iVE command can be used with program timers to turn the HP-75 off and on at regular time intervals

under program control (page 187).
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result displayed in the window. For example, 1f vou type & fa@Rzd and leave the S04 @6 1n the
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 5T AHIIEY il is in effect, a result will remain in
the display indefinitely.

The Beeper (EEEF,

OFF, RERER 1IH)

The EiEEF statement produces an audible tone from the built-in speaker. There are three forms of the
statement:

frequency in hertz
BEEF frequency in hertz . duration in seconds

Typing bnzap 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:

beep Z61H 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:

Slreep Z26, 1R Pressing [RTN] 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”.
Frequencies and durations can be specified by numeric expressions as well as by numbers (for example,
BEEF o« -4 1130, L), The upper limit for duration is 226 seconds. Values greater than 226 default to
this limit.

Pressing [ATTN]interrupts any beep.

Mote: 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.

BEEF OFF
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To disable the beeper, type =R

i 1 [ATN]. Afterwards, the beeper will no longer signal the end-of-line,
announce due appointments,* accompany error messages, or respond to E ' statements. After a

EEEF LiFF command, the beeper remains nonfunctioning until you execute a & 24 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 i . instead of the word &= . Here are the shortest allowable
abbreviations of the keywords introduced so far:

Keyword Shortest Distinct
Abbreviation

Note that all abbreviations end with periods and that you may include more characters in an abbreviation
than the list above shows. For example, © 1 i . is an acceptable form of #1.
apply to abbreviations:

7. The following restrictions

* You must type at least as many characters as appear in the shortest distinct abbreviation. For
example, i . is not an acceptable form of #_ 1= 7.

#® The period is not allowed to match the final character of the keyword. For example, z.i1 . 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 appoiniment alarms, 0t through 9. A type 6 alarm will always cause the alarm to sound, regardless of a izl OF =
command.



32733 Section 1: Getting Started

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.

P T RE

italics type

[]

stacked
items

ar

Words in dot matrix (like i"i. I ©7) may be entered in lowerease or uppercase

letters. The examples show commands, statements, and functions entered in
14 -

=z and converted internally to LiF|

Items in italics are the parameters vou supply, such as the frequency in hertz fox
the

- 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.

When two or more items are placed one above the other, one (and only one) of
them may be used.

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 vourself 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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Keyboard and Display Control
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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 ([#]) keys, plus the space bar.

e System keys. These seven keys are [ATTN|, [RTN], [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.

¢ 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 keyhoard 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
SHIFT] 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 ([SHIFT][<], [SHIFT][=], [€TL][=]. [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.

® Press [CTL| (=], 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.

® Press[SHIFT][=], which moves the cursor all the way to the left.

The [~], [CTL][=], and [SHIFT][~+]keystrokes work similarly, moving the cursor to the right.

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

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

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

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

Now press [SHIFT|[=]to left-shift the cursor to the

beginning of the line.

deleted.

whad, Now hold down [DEL ] for continuous deletions.

il ]l be deleted The key deletes one character at a time while
left-shifting the characters to the right of the cursor.

* There are exceplions when appropriate. Example: In EDIT mode, the CLR] key clears a display line; in APPT Mode, displays an
unfilled APPT template.



[SHIFT speeds up the deletions. The combination erases everything under and to the right of the cursor.

Example:

Press [=]to move the cursor to the right.

saill W Pressing [SHIFT deletes to the end of the line.

The Insert/Replace Key ([1/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:
®* Thereplace cursor, the flashing ¥ symbol, is the normal cursor.
® Theinsert cursor, a flashing “* symbol, appears when you press the key and disappears when vou
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:

rpieil The L [ %7 command is missing an i, Press
and use the [<]key to position the insert cursor.

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

SRR The i inserted before the z.

Press [I/R] again to restore the i cursor. Or press instead to execute 1. 1% T with the insert cursor still
in the display.

The insert cursor may be used to edit the 42 7% 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
[DEL]:

splid Deletes all characters under and after the insert
CUrsor.

Pressing [BACK] erases the character to the left of the insert cursor—the character that f 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 [RTN]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
sign (+) or minus sign (-}, then the HP-75 echoes the number.
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Examples:

LT HE

Entering a decimal. The number is echoed.

Entering a negative number.

F1ZH B

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.

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:

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 " 7). Pressing causes the
characters in the string to be displayed.

Example:
Flieatner forecsst: Sunna, "B B e o D =
Enclosing a character string with single quote Echoed without quote marks.

marks.
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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:

fhis wask TH Gl 4 workdsygs this weelk

Two quoted strings and a number are separated by
semicolons.

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

wod warkdags this weak . Pressing [=] and [<]moves the displayed results
back and forth.

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

What display echoing is to keyboard results, 2 I %F and ¥ i1 statements are to program results. Refer to

Displaying and Printing Information in section 11, page 166, for the use of i1 | 5 and "= 1+ 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 now, you'll see: '

The last line you typed before pressing [RTN].

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 FET] means a savings in typing time, as you can recall long keyvboard expressions without
needing to retype them.

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

‘havel These new characters are entered in the input

buffer. To verify, press [FET].

Chavet rd s Yuorddaus this wesk, The recalled line includes the last characters you've
tvped.

Mote: Besides[RTN]. the .[1].[3]. and keys terminate character entries in the input buffer.
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P gk o 1.::-_'
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The Delay Rate (35 L.A"

The {37 command regulates the display rate of error messages, card reader messages, HP-IL. messages,
and program output to the display and other display devices.

-F'% number of seconds

The number of seconds is any numeric expression that specifies the length of time between display lines,
accurate to tenths of a second. When the battery pack is first installed, D71 %% is set to 1 second; the HiJHE "
program changes the i 1 Lo 0 seconds.

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

Example:

oW Pressing |RTN | sets the i. Y rate to 2 seconds.

Note that
until a key is pressed or the HP-75 turns off,

1% has no effect on single-line displays. For instance, echoed lines (page 38) remain displayed

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
lines to be displayed with no delay.

ti file causes the

The current Ji:i. % rate remains in effect until another £ i+ command is executed.

Line Width (

)

I13TH commands enable you to specify the number of characters that will be displayed

1and

The 4

n a single display line or printed in a single print line.

number of characters

number of characters

The i TH command sets the line width of
printer output. Initially, both 11

window. These commands don’t affect the behavior of the display window during input operations.

H command sets the line width of display cutput. The P51

‘Hand Fd i settings are for 32 characters, the width of the display

You can include any numeric expression in a : or i} 1 command to specify any line width of one

or more columns. The appropriate setting depends on the output device. For example, a logical F!
setting for the HP 82162A Thermal Printer is 24 or some multiple of 24, based on the 24-character prlnt hne
of the printer.

The HP-75 sends as many characters to the display or printer device as the current Wil TH or ¥
setting specifies and then sends a carriage return/line feed to the device to begin a new line.



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 width Z[RTN]. Then use the DA TE# and
¥ functions (page 98). Type:

Pressing [RTN]causes the date and time to be
displayed according to current & I (i
settings.

THand DL AY

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.

WITTH and FLiIl3TH parameters are rounded to integer values; values of & 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
the display or printer device.) ¥ I0iTH IMHF and PHTDTH THF (for “infinity”™) permit an unlimited number
of characters to be sent to one line—the output never overflows to another line,

AWMIOTH or PHIZTH setting remains in effect until you specify another setting. You should set the HP-75
back toits initial display width now by typing wiicith S22 [RTN]. DELFY and 11T H commands are useful
in programs to specify initial display conditions.

Setting the Right Margin (i T H)

After a system reset, the HP-75 is set to beep when you type the 91st character in the display line. The
I4 command enables you to specify a new character position at which the beep will signal the end of

i number of characters i

Examples:
Smaroin SO Causes the beeper to sound when the 26th character
is typed.
PEE 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
i setting, vou 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 Z&i- 1 3); expressions are
rounded to integer values.

The #1241 H setting remains in effect until another I 1 command 15 executed.

Programming Note: The i i command sets the number of characters that may be typed in

T statement before the HP-75 beeps.

responseto an |
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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 vour owner’s manual for the peripheral or computer to determine its character set.

Characters and Decimal Codes ('

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

Example:

e T A A o
[N i B LA RS e

Uppercase letters correspond to decimal codes 65
through 90,

F rounds numeric expressions to integer values and converts the integers to the proper range (madulo

256).
The LU function works opposite to L5 #. Given a quoted character, #11# returns its decimal code.,
Example:
LEy [EE |
The character must be enclosed with quotes, The decimal code of Fi,

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

Example:

ARG H X

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#HE#
function. For example, to display i:

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

An alternate method includes the Hili function:

o R e T

i returns the decimal code of . The same result.
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The Display Character Keystroke ([SHIFT][I/R])

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 [SHIFT] [I/R], the display character keysiroke, 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 i character vou must first use [SHIFT][I/R]. Pressed once,
[SHIFT][I/R] leaves the cursor in its present pnsmon 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 [APPT|key: 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 } 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 <. If you press and then the unshifted
[U], you display lowercase !..

SHIFT also overrides key definitions that you’ve declared earlier. If the unshifted [@]key is redefined to
display your name, then [SHIFT|[I/R] followed by [Q]displays the regular =.

If you press I/R]twice in succession, what happens? The character associated with is itself
displayed, -.

Tt follows that all HP-75 keys and keystroke combinations have decimal code equivalents. For example, the
key corresponds to decimal code 130. [SHIFT and the Fill1 function enable you to determine the
decimal code of a particular key or keystroke combination. For the decimal code of [APPT], type:

You must press [SHIFT|[17R] first to type the [APPT] 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], [cTL][™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 pwduced either by the [CTL] key or by the CHE# function. For example, both [CTL]
[SPACEBAR] and * i generate the “null” control character, decimal code 0, displayed by the HP-75
as a.

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 j;,"ellerdted
either by the [CTL][BACK] keystroke—as indicated by the letters ESC over the [BACK] key—or by [:iHE 3 iy
The HP-75 doesn’t display an escape character—instead, it shows » and turns off the cursor. The eursor




Section 2: Keyboard and Display Control 43

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 characiers:

* 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][I/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.

® The carriage-reiurn 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 earriage-return character moves the cursor without causing the contents of the line to he
executed. (Refer to the following topie, 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 [CTL][J].

The following i. I #HEF Ei D program demonstrates the effect of the backspace, (,dl‘l'ldge -return, lmo feed, and
escape characters on the HP-75 display. Prepare for the program by typing = Plipem !
Iz i [RTN]:

The heading of the program. Press [ATTN] and enter
the program.

The i. i.i program consists of two lines.

Press [RTN | after each.

R TR A T I o e SRR

Run the program four times. Each time the *' prompt appears, enter a new decimal code—8, 10, 13, or

27—and press [RTN].

Examples:
ik B
PRGM
Specifies the backspace character. The second string is displayed beginning from the
location of the backspaced cursor.
The escape character plus capital = causes the
HPF-75 to clear the display completely.
The ZFE ¥ function is often used in programs to send control character information to HP-I1. devices.

Carriage-Return/Line-Feed Keys

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 ([ATTN], [RTN], [TIME], [APPT],
EDIT), [FET), [RUN]) and two editing keys ([t], [4]). (Note that pressing [CTL][M]is the same as pressing J)

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 [APPT] key causes the HP-75 to display the APPT template, il 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 oceur so quickly that theyv're noticeable only on external display devices,
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File Editing
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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
information that have either been entered from the kevboard 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.

EHNE T IS ARTPS Stored in an appointment file named ¢ 1.

IS S A Stored in a BASIC program file named ' 1

mau o, Y owir Hame Storedina fﬂe that contains all key redefinitions
named i

44
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Stored in a text file named ¢

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

®* Toenter new lines in files.

#* Toexecute commands that control files, like =

Filenames

Each file in memory has a unique name, called its filename. For example, there can be only one file named
[AHE"". 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 i, i ', and LU ". You can use lowercase letters to

enter filenames, but they are converted to uppercase by the HP-75. A blank character terminates the

- 1

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 ap p t and k &y = 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

1

files are temporary files that are intended for your current work session only.

Filesin 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
memaory required by files.

This BASIC file was created if you entered the program
on page 43.

P L b
[ A

~ The k
typing £ 4|

file was located here until you erased it by

A 4] DLEI BE G E g
Although the d|splay shows the date of the
prerecorded program, the file is located
according to the time when you copied to
memaory.

zip ot # P S R S A B D :
Your earliest file, created when you first
scheduled an appointment.

* In its most general form, a filename can be any atring expression. {The topic of string expressions is described later, in Section 13.)



46 Section 3: File Editing

The HP-75 can hold as many files as memory permits, of six types:

* BASIC or program files, indicated by the letter ¥. 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 &, page 117).

» Text files, indicated by 1. Text files are numbered lines of arbitrary sequences of characters,
» Appointment files, indicated by ¥ (section 7, page 102).
» Keysfiles, also indicated by 7. Keys files are special text files (section 10, page 144).

¢ 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:

it The BASIC prompt and the cursor appear.

If Lhe Lext pmmpt( ) appears instead, type & # [RTN] to erase the current text workspace, and then type
g t lxzuic [RTN] to prepare the HP-75 to edlt a BASIC file. The BASIC prompt will appear when you
hegm typing or if you press

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. CE A With the text prompt{ :)

Execute system commands. in the display:

iy Compose and revise text files.

You'll notice that you can execute system commands (like | i and [ LH ) regardless of the prompt in the
display. The difference is that BASIC lines are translated into machlne 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,
even if the text contains legal BASIC statements. (However, the THH
appendix B, on page 274, enables you to convert a file from one type to another.)

=" command, discussed in
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The MEHM function enables you to check the current size of available memory.

Available Memory (!

Example:

Frn il =R

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 4% may vary, depending on when the function is used.

Example:

merm e b a1 ERET 43En

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

1can be used to determine the memory required for any HP-75 operation. Execute Fiiz ¥ 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.

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. T'o learn more about the current file, execute the {7 (catalog) command:

Creating and Editing a File (i

[N L A

Displays the catalog entry of the current file.

A catalog entry contains five pieces of information:

¢ Thename of the file you're currently editing {in this case, | |
¢ The type of file (i for BASIC).

s 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 i indicates the file is empty.

<1 A represents 1:00 p.m.

» The date the file was created.
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Press [=]to seroll 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:

= i The catalog entry disappears.

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

e —

|

Creates a BASIC file by the specified name. i

Creates a text file by the specified name. I
Creates a temporary BASIC file named il 1 1

Creates a temporary text file named w217k £ 1 1#, I

"fitename ' .
‘fitename ' .

[
|
!
L - 1

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

Using the
Either single or double quotes may enclose the
filename.

Press [ATTN] 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]:

Liveer wero, i i

Typing a line for the 5771 file. 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 [FET] to
display the word 7 iz

H O The key is a typing aid. You could instead type
the word % taoh.

Then press to execute the *

{ command:

BThds 1w lime Tero, 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:

Day MosDu-ve Heebe AR DN THote Pressing [APPFT ] switches the HP-75 to APPT mode.
Now press again.

i Back in EDIT mode.




Use the &7 command to confirm that the current file is

RNy B L T dEolEedy o4

The file pointer is still located in the | i file.

The file has grown to 36 bytes.

The pending line of the & R file.

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 = HIE file), you must execute
i 7 command. You'll be using the &/ 7, Fiz T i, and 20 1 1 Lommandsa throughout this section.

another i

Checking the System Catalog (i " , [EDIT])
Typing & displays the catalog entry of the current text or BASIC file. The Z# 7T command has four
other forms:

COFiL Accesses the complete system catalog.

Displays the catalog entry of the bpeufled file.
Displays the catalog entry of the
Displays the catalog entry of the | :

e e S - ————EEEEEEE—

1
|
|
|
{
|
|

Note that no quotes are used for the sz & 1 and & us files,

Executing -7 #iL1 lets you review the catalog of all files in memory. Press [CLR|to clear the line and type:

somtai il REHIES Toapen L T hme Chaeaw

The first line of the iZfi 7

L. listing 1s displayed
according to the current izl fY

i rate.

The first line labels the five fields of the catalog entries. After a delay equal to the current 7 rate, the

catalog entry of the most recently created file is displayed:

- the current file, happens to be the most
recently created file.

To display the catalog entries of the other files in memory, use (4], the down-arrow key. The catalog entries
appear according to when the files were created. Press [ repeatedly until you reach the oldest file, the @55 *

file:

T‘he uldest file in memory appears lastin a
i . listing.

The up-arrow key ([t]) lets you review the catalog entries of more recent files in memory. [SHIFT][{] displays
the catalog entry of the oldest file; [SHIFT][1], the catalog entry of the most recent file.
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The [EDIT] key assumes a new function during a i-#7 il listing. Pressing [EDIT] 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:

The ca talog entry of the i ‘ program during

#iL1_, Press(EDIT].

= 4 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 BA":I( or text file available for editing; otherwise, pressing [EDIT| causes warning
65— 5 ¢ e g

i— to occur and the catalog entry of that file to reappear in the display.

To return to the E text file, either type i *exame Le° [RIN] or execute another T i1
command and press with the £ I catalog entry in the display.

Purging Files (: )

The i .command erases one file at a time from memory.

Erases the current file.
Purges the spec1fled file.
Purges the @00 1 fi
Purges the

For example, if you typed i - right now, you would purge the

Aftera
be considered “dangerous’: Oncc cxo(‘utod the command can’t be undone. If you purge the current file, the

& command, the memory formerly occupied by the file is reclaimed. The & iz command can

HP-75 creates a temporary & i # ofthe 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, that is, an integer from £ through = .Each line has 96
character positions, including one position for the prompt, one to four positions for the line numbey, 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:

PE R L et Tile, JusEt @iari twpiodg. il

The line begins to scroll across the dlspia} window The display window at the end of your typing.
at the 32nd character (the = ST & 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:

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

To clear the display, press [CLR], [ATTN], 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 [RTN] in order to enter
a ltne in a file.

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

number. If it finds a line number, the HP-75 stores the line as is in the current text file. For example, s

stored as line 10, the contents of which are +7. Uppercase and lowercase letters, spaces after the hne
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
0 and 9999, for example, a decimal point (.), a plus sign (+), a minus sign (-}, a left parenthesis (<),or a
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 ( )

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

Executing the f

[beginning line number [. increment value]]

Clear the display and type:

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

Now enter four more lines in the

Any combination of display characters may follow Line numbers increment in steps of 1, as specified in
the line number. the r “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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The last line of the fragment. Press here to stop the numbering.

ZH now, line 4 will be

The file pointer is positioned at the last line containing text. That is, if you execute
recalled to the display, although the last line number displayed was line 3.

Executing #i
increment in steps of 10,

Example:

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 [ATTN | and then type:

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

Press|[ATTN|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 E file, typing = 1< < causes line 4 to be recalled to the display rather than replaced.
In other words, the &

"t command fetches lines from the current text or BASIC file.

Syntax Errors

CHoand directly from the

keyboard. You can also execute BASIC statements (like F} and expressions (like : ). However,
vou 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:
=ik setting).
¢ Turning on the ERROR annunciator.
¢ Displaying an error message according to the eurrent

® Beeping (assuming a &

* Recalling the incorrect line to the display.

For example, press [ATTN]and then type:

oF D lomnd B e o

ERROR

The author’s name is missing a line number. A syntax error results.
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Error recovery is simple:
® To recall the error message, press (SHIFT|[(FET]. In this case, i
display line was unsuccessfully evaluated as an expression.
» Todisplay the error identification number, use the £ function (type & 1+ [RTN]).
» To clear the error condition, the ERROR annunciator, and display line, press [CLR], [ATTN], or [EDIT].
» To correct the error, use the editing keys. In this instance, press [I/R], press [SHIFT|[~], insert a line
number and a space, and then press [RTN]:

- means that the

ERROR

Inserting a line number and space with the insert The corrected line is stored in the file as line 34.
Cursor.

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

Example:

PO e CTL recalls the characters as they appeared
when you pressed [RTN].

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], 3])

The [t] and [4] keys move the file pointer up and down through the current file. Pressing [t] 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 [#] doesn’t enter the displayed line in the file. If
vou've changed aline and want that change kept in the file, press hefore pressing [t]or[4].

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

/i command is to display the pending line of the current file. If supplied with a

Fetching Lines from a File (¥

One of the uses of the ¥
quoted string, a line number, or both, ¢

can move the file pointer to any line in the file. Here are the

four forms of the 27 U command:
Fetches the pending line.
fine number Fetches the specified line.
‘search string ' Fetches the next line after the pending line that contains the
search string.
FETUH 'searchstring ' . fine 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 [FET] to place the word I Hin 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 &7 L file that contains the characters - 1 =i, Begin by moving the file
pointer to the first line of the file (press [1]). Then clear the display (press [CLR]) and type:

CFETCH "oloud ' H IR

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 £ 7 H 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 ¥ET{H command (like ' i<ici® or even ' '), Either single
quotes or double quotes can set off the phrase, so long as they're paired, = * or * ", If the search string
doesn’'t appear anywhere in the file after the pending line, then the | “# command leaves the file pointer
at the current line.

-Fl line number fetches the specified line:

CEETOH s TEEE T put &3 Lime of characters

The command with a line number., Line 100 is fetched, ready for editing.
If thereis no such line, then the HP-75 displays the specified line number, ready for you to type the new line,

Example:

CRETCH TS O

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:

CFETOH "beautat, SOl

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. TRecalltheline to the display using ¥ i 70 H, [t], or [1].
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][t]:

TR P Pressing [SHIFT][*]moves the file pointer to the first
line of the file.

Now add a space between the line number and the first character{ 7): Press , then the space bar:

o -

A This is2 lins zero. Editing the current line. Pressing 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 1s 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. Type the 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 ¢ = 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. Movethe file pointer to the desired line using I

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:

sk TR OH L

To find the desired line, beginning the search from Line 34 is now the pending line.
the top of the file.
Ai--Loard Buror-— [ ]
To change the line number, use [SHIFT|[=], 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|[RTNJ:

The old line number, Deletes line 34.



This procedure enables you to relocate lines anywhere in the current EDIT file. You can also use the
- TE command (page 59) to remove unwanted lines,

When yvou insert a line or when you delete a line by typing the line number and pressing [RTN], the file pointer
is set to that line. For example, when you typed =+ [RTN], line 34 became the pending line.

-

The ¢ i command and the m and (1] keys recall single lines from the current file and make them
available for editing. The L. i 15T and
[ 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.

Listing Lines (..

" commands also display file lines. In addition, |-

||J_-

" [beginning line number [ . final line number]]

—
|

|

: ‘filename ® [ .beginning line number [ . final line number]]
i §

[beginning line number |, final line number]]
‘filename ' | - beginning line number [, final line number]]

To list all the lines of the current file, execute L. I°

Line 40 consists of a line number and one space.
2 Line 100 appears "52 characters at a time as specified
Lid by the i 1 0 T#

Noteson .. 1= T;

s During a listing, the file pointer remains fixed at the current line.

o AL  setting greater than 32 causes long lines to scroll across the display as they're listed.

¢ by pressing any key except [ATIN], [SHIFT], or [CTL]. The listing
will immediately continue at the next line.

® You may override the current !

After alisting of & ., the display shows:

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]:

To fetch the pending line. Line 34 is the pending line from before. It's empty
because you've deleted it.



L1%T line number displays the one line specified in the command. For example, clear the display and type:

clisr 48 4 ard starry =

The specified line is displayed without prompt and
cursor,

If a nonexistent line is specified, the i- 1 7 command is ignored.

L-I5T 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
.1 text file of section 1 to be listed:

lines from the R Y

Ligt ' raumens ' # Lists the entire file.
dlismt Uragmeno ', CHHE Lists line 20 of the file.
vlist Craumemo 18, 300 Lists lines 10 through 30 inclusive.
The #LI5T (print-list) command works similarly to the L 127 command. There are four differences
between Fi 15T and L 157
®* ML i%7 causes the lines of the specified file to be output to current

o devices (page 128).

devices are assigned, then the file is listed on the HP-75 display and [

®»  The 221l F"Y setting doesn’t affect the print-listing rate of external printers. Print-listings on external
printers occur with no delays between lines.

*  You use the P I TH command rather than & | to determine the number of characters printed in
each line.
o [l T lists the lines of a text file without their ltne numbers. (BASIC files are print-listed with their

line numbers intact.}

Fi. 1% 7 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 i. i 1 operation.

Renumbering Lines (FEHLIME

1)

command is used to renumber all or part of the lines of the current text or BASIC file.

The

pé = [beginning line number [, increment value [.frem old line number ]
[ . through old line number]]]] i
—— - — —

; i & 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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Examples: Press after each
RTN|.

‘ command and then verify the renumbering by typing 1 11

11.E) 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.

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

Using the last two = : parameters allows you to renumber selected portions of the current file.

Examples:

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.

I A RS B GF 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.

The renumbered ending portion.

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

¥ will compress or expand segments of the file and open holes in the file, but it will not change the
R .

order of the lines. Warning 90— T r—and a default renumbering will occur anytime

either of two conditions occurs:

s AR i~ command attempts to overlap or reorder the lines.

command forees 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

-command (page 60), - allows you to combine two separate files

into one larger file.
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i. [beginning line number | . ending line number]]

= by itself deletes the pending line, although the file pointer stays set to that line number.

HELETIEE line number deletes the specified line.

Example:

pdelets BO20 Pressing deletes line 802.

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

Example:
colelete 12,2000 Pressing deletes lines 12 through 800.
Executing i E 7 has the same effect as purging the entire file, except that CEiETE doesn’t

destroy the file name. The file pointer is not affected by = i 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

= commands give you additional control over files in

memory.

Renaming Files (=&

The i i~ command changes the name of a file.

[ioldfilename '] 711 ‘newfilename’

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

Ceenams to oD Renames the current file (i

Executing &

To rename another file, specify its current name in the = 1t command.
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Example:

1 to be renamed to

command

Verily the name change by typing =zt 'zl ' [RTN]. Refer also to the discussion of the i1
(page 64).

Merging Files (

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

‘filename * |, beginning line number [, ending line number]] .

(i2E causes the specified lines of the specified file to be merged inte the current file. The two files must be
nf the same type (both being text or BASIC), and both must reside in memory. The specified file remains
intact.

i - 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:

Prebsmg [RTN] causes lines 20 through 40 nf the text
file & " to be added to the current file (i. &

Atterwards list the current file to wverify that merging has occurred. A check of the system catalog
(AT AL L) will show that the merged file (+iFii

result of periormmg ar E operation.

..} still exists in memory. The file pointer doesn’t move as a

& operation. If the current file contains any line

Important: No renumbering occurs during a !4 B
numbers identical to those of the merged portion, then those lines of the current ille are overwritten. You

may want to ensure that the line numbers of the two files don't overlap. Use the i - command if

necessary to change the range of the line numbers of the current file.

Copying Files to Cards {:

The i7" command, used in section 1 to copy & prerecorded program to memory, also allows you to copy a

file in memory to one or more magnetic cards.

o]

¢ command defaults to the current file. By specifying a filename, you can copy

i [ flename ']

Without a filename, the :
another file in memory. To copy the current file, L. E, type:

This mebsage is displayed according to the current
ioFiY setting.
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After displaying this message, the HP-75 prompts:

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].

Fell card L, As you've done before, pull the card through the
card reader smoothly but steadily.

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]:

Fell ooard L The HP-75 allows approximately 5 seconds for you
to pull a eard when prompted.

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

vl Indicates the file has been copied to the card.

IR iis displayed after the second pass, it means that the information on the
track didn’t verlf‘, If thlS occurs, the HP-75 will prompt you to reinsert the track for another cycle:

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.

'10 copy a card file back into memory, follow the procedure you used in section 1 to copy the prerecorded

=7 program. In so doing, you must supply a new filename for the incoming file—each file in memory
must have a unique name.

The C0FY command has another use besides transferring files to and from magnetic cards: [t allows you to
duplicate files in memory.

Duplicating Files (

S

[ Foriginal filtename 1 111 ‘new filename’ J

When you copy one file to another, you create a new file and copy to it all the lines of the original. Without
the original filename specified, 205 duplicates the current file.

Examples:

SRR | Pressing causes the contents of the current file
(i.i7) to be copied to the HE file.
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5! Pressing causes the contents of =
be duplicated in a new file named 11!

Poimmsonal to Ut

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

Notice that the time listed in the i
that the Mz H file is created when you execute the {05 command. Use the &0

7 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.

Locating and Creating Files (E[1]T)

The &
files.

I'T command allows you to move the file pointer from one file to another as well as to create new

1 ‘fitename ' [

T command causes the file pointer to be moved to

L file:

If a file exists in memory, then naming the file in an &
the first line of that file. For example, move the file pointer to the first (and only) line of the =

The catalog entry of the = T HGEDNG file1s

displayed.

Press followed by [RTN] to verify the position of the file pointer. Because : (141 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 i
file:

file pointer is positioned to line 0.

T

If neither 2#= I nor TEXT is specified in the | ! command, then the created file will be of the same type
as the current file. For example, the & .

i1 file is created as a BASIC file, the same type as & I iz
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You can create either BASIC or text files by specifying £

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, | -, the most recent file, will
appear firstin a {'AT Al L 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.

To edit the &

i = file (& i), refer to section 10, page 144,

The work £ le (EOIT, HA

)

The work 11 is a temporary text or BASIC file that the HP-75 creates on five occasions:

*  When you first install batteries and set the clock.

s  When you reset the HP-75.

*  When you I £ the current file.

*  When you create a new text or BASIC file without specifying its filename in the  command.

*  When yvou execute the MF"E command (page 64).

The purpose of the work §6 1@ is to provide you with a “scratchpad” file in memory. You can edit and
manipulate a work §1 1s in the same ways as any other text or BASIC file. To create a work £1la,
command without specifying a filename:

execute an I}
@l g bl ot i
The &0 1 T command with no filename. Creates ik +1 1e a text file.
Executing = T irasiccreates a BASIC work 1] o Executing & i alone creates a w1
same type (text or BASIC) as the current file.
Example:
L% AR 5]

Creates a new s the same type as before

{text).

A wiork T4 1e can exist only as the current file; thus, there can be only one wo i 1 14 in memory at a

containing at least one line—you must

time, Before leaving a nonempty ok 1 Le—thatis, a woris

either purge the wo iz 1 12 or give it a name. If error 69— mams T—oceurs when you execute
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an i T command, it means that you've attempted to move the file pointer out of a nonempty vk 73 1.
For example, add a line to the e ek 4 1
i fiiem iz P Lo il B
Line 3 is entered in the text o ic

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

pEll T

Pressing causes error B9—iigirk ¥ i
nonempty wio g F L e,

-"—to be displayed. You're not allowed to leave a

The &

. command does two things:

* Renames the current file.

o Creates another ol 11 1 of the same type, text or BASIC,

‘filename

Executing MHAME has the same effect as executing FEHFME T00 fdename and E0G 1T separately. For
example, use MFE to name the current file and create another ol 1 L

crrama At wiopdkfi e T [

fileto IMISHand
1] 4 of the same type—in this

Specifying a name for the current w11k £ 1 1 =, Renames the old
creates a new i«
case, text.

liZ is provided as an editing convenience for naming a w5+l ¥ i | & before creating another vk £1 1 2.

However, you can execute M1 from any file in memory. Although you can Hii#iZ an empty file—thatis, 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 we i 14 1@,

Transforming Files (7!

21 command enables you to transform text files into BASIC files, BASIC files into text files,
and bol:h 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 Parametars* | Operates Ont Current File? From Current Line?
Ln,Incr BT yes yes
Frni B T.ALLI no no
Fn,Fni B.TALLI 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 ves no
Fn B,T yes yes
Fn,Ln,Ln BT no no
Fn§ B.T.AL|I no nof
Fn.Fng B.T.AL,I no no
rdF IS Ln,Incr.Ln.Ln B, T yes no
e MHZFOREM | Fi B.T. no no
* Ln = line number, 0-9999; Fn = filename, in single or double quatation marks; Incr = inerement value, 1-89949;
Str — quoted string.
t B=BASIC file; T = text file; A = appointment file; L = LEX file; | = interchange file.
t May specify a file residing on a magnetic card or tape.
§ May specify a file residing on a magnetic tape.
§ If the current file is purged, the file pointer is positioned to line 0 of a new Wil <1 & =,

Private BASIC files, indicated by F
(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, L S is not,

is a valid command;

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

Examples: If string variable * % is assigned °
current BASIC or text file for the next occurrence of T
- file.

{ " causes the HP-75 to search the
=, If ¥ has the value ' ', then F B

purges the [41:

String variables may not be used to specify keywords, For example, the words #FF

~ must be typed explicitly in commands.
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Mote: Filenames are usually terminated by the end quotation mark. However, the first blank after the

filename may be used to terminate the filename. For example,
IT s 7' and names the file

is the equivalent of

All of the above commands are programmable, Refer to section 11, page 156, for programming information.
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Introduction
The HI*-75 can evaluate arithmetic expressions (such as 64.32 + 128.16) in either of two ways:

By calculating the answers directly as you type.

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% {o +10%, Numeric (or algebraic) variables and functions
are discussed 1n section 5.

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

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 eonsist 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, thal 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 lefl parenthesis.

68
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2. Press [RTN]. 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 caleulations 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 [LOCK].

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.

Subtraction ()
To subtract one number from another, use the =] key.

Example:

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:

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

Example:

4oTE AT
R T e

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

Division {.7)
To divide two numbers, use the [/] key.

Example:

R ]

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:

Spacing 1s unimportant. Evaluated as (24/12)%7.

Exponentiation ()

The exponentiation operator () raises a number to a given power. For example, to raise b to the third power
Ean
(59):

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—ii--d—to occur and a default value of 1 to be supplied.
Raising zero to a negative power causes warning 5—ii-rsa—to oceur and a default value of
9.99999999999 x 10*" (largest possible number) to be supplied. Raising a negative number to a non-integer
power causes error 9—is o= - 3 1 L s 9 ' —to oeeur and no default to be supplied.

Integer Division (1] and )

The iii%' operator divides two numbers but returns just the integer portion of the quotient—with no
rounding.

Example:

The i1 1% operator. The whole number of times 3 divides into 200.
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That 1s, +, where | I isthe integer part of #1.71%,

You may enter the names of [i1i/ and other operators and functions in lowercase or uppercase letters. Also,

you may type a backslash () instead of i I 7 as the integer division symbol.

Example:

The backslash is displayed by pressing [CTL][/]. Tdentical to

Refer also to the M1 function, page 83.
Multiple Calculations

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

Examples:

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

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

The Last Result (£ =)

A fixed location in memory stores the result of vour most recent calculation until it's replaced by another

computed value. Any time you want to recall the last result, you can use the (result) function, which

accesses this memory location.

To return the result of the calculation above, type:

The 5 = funetion. The most recent result.

To add = tothe value of the result, type:

This result (—1) is now stored in the i
location.

% memory

Note: During program execution, F
HP-75, not necessarily the last computed value.

: returns the last calculation to be displayed or printed by the

Remember that the [CTL][FET | 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 L4 or - Multiplication, division, and |
integer division. l
+, -, and unary minus Addition, subtraction, and Performed last.
negation.

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

Examples:

Multiplication is performed before addition. Evaluated as 1 4 (3 % 2).

The HP-75 performs exponentiation first, then Evaluated as —8 + (20/(43)).
division, then addition.

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:

The unary minus applies only to 24342 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
Ed 13 s 22 to show explicitly the order of division.

¢ To alter the normal order of evaluation. For example, entering : i+ 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:

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 =3
The left and right brackets (£ and .)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 [1#

t gtatement under
program control (the 0T 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:

Typein: Value stored after :

The 13th digit is less than 5, so the 12th digit is
rounded down. Note also that the 14th digitis
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 Ameriean 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:

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

Example:

e
LEEER

The lefimost zero 1s suppressed.
All significant digits of a number are displayed, up to 12 digits.

Example:

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%) 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 oultput showing all significant digits and no exponent if they can be
represented precisely in 12 or fewer digits.

Example:

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

All other numbers are expressed in exponential notation.

Exponential Notation (i)

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 FromOQOto 11 Two or three

to the left digits to the digits for the

of decimal point. right of decimal exponent
point. d

Negative sign .~
{If number is” _ Negative sign
less than O). Decimal The symbol 2,  (if number is
point. indicating a a fraction).
power of 10.
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Exponential representations have two parts—the mani#issa, which consists of significant digits, and the

exponent, which consists of a power of 10.

Examples:

A 1 followed by 24 zeros.

A small positive number.

Expressed as a power of 10 with one signifieant
digit.

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 1 2-digit figure won’t do,

Examples:

Positive mantissa and exponent.

Positive mantissa and negative exponent.

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:
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Range of Numbers (i

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

—~9,99999999999E499 9.99999999999E499
—999999999999 999999995999
—, 000000000001 000000000001
—1.E—499 1.E—492
Y l 0 i Y
* . Floatin Floating +
Overflow T Poimg Underflcw Point T Overflow
Exponential Notation Notation Exponential
MNotation MNotation

The largest number on the HP-75 is 9.99999999999 X 10198, Tqo access it quickly, use the I HF (infinity)
funetion:

The i function. Returns the largest machine number.

The largest negative number is the negative of I

P LPET HE

The smallest positive number on the computer is 1 X 10 199, To display it, use the ¥ % (epsifon) function:

Returns the closest positive number Lo &,

Using a value greater than [HF or less than - IHF causes warning 2—im oo L#

and a default

value of plus or minus machine infinity to be supplied. Using a nonzero value between £1% and - :
i—and a default value of 0 to be supplied. (Refer also to tho
{iti commands, page 89.)

causes wa}.mng 1—+
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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 numerie 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:

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

¢ Numeric array variables, such as H¢ 7 and 1 ¢, . These store quantities of like numbers (e.g., a
series of temperature readings) and are convenient for handling lists and tables of numeric data in a
program. Array variables are discussed further in section 13,

78
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e String variables, such as % and # L ¥, 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:

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

s  Any letter immediately followed by a digit from & through .

%, and 2, In all 286 simple numeric variables

For instance, acceptable names are 21, 7,
can be named.

Assigning Values to Variables ([=],

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

Examples:

Pressing stores the value 151in a variable (that
is, a location in memory) named i,

bt

The variable +°: is assigned the value 50 to the right of the equals sign.
The .7 statement also assigns values to variables.

Example:

Pressing |[RTN | assigns to the current value of

variable 2,

Note that the .57 keyword 18 optional— = 1 7 18 equivalent to I *

After variables have values assigned to them, the variables can be used in place of numbers in kevhoard and

program calculations,

Examples:
Using the exponentiation operator (). The result of 15 squared.
Combining the values of two variables with the The result of 30 divided by 50.

division operator ().
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Variables may be quickly reassigned values. For instance, to change the value of % te 16, you can type

=gk #= 1% [RTN], or any comparable assignment. To display the value of a calculator variable,
type the vanable name and press .

Example:

R A

To display a variable value. The current value of *

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

semicolons or commas.

Example:

pad biedl P HEE SE

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:

L

br, o= Pressing [RTN]causes variables #, 2, and " to
assume the value 0.

To check this assignment, recall the individual variable values:

The variables contain identical values.

Precision of Numeric Variables (i

I PR

)

Besides declaring the name and value of a numeric variable, you can declare its preuslon—that is the

number of digits used by the HP-75 to represent its value. Three types of precision are offered:

Tao specify the precision of a numeric variable, use & FHl., =

ET,and ITHTE

2B Fl. variable values are stored with the full precision of the HP-75. They cover the entire range of
values, —9.99999999999 > 10%% through —1.00000000000 X 10499, 0, and 100000000000 x 10-+
through 9.99999999999 X 104% i~ numbers are represented mtmnally by twelve digits and a
three-digit exponent.

=1E i variable values cover a narrower range —9.9999 X 10 through —1.0000 X 10, 0, and 1.0000
% 107% through 9.9999 X 1099, Accordingly, “HF T numbers are represented internally by five digits
and a two-digit exponent.

ITHTEGER variable values lie between £99999. I HTEZEER numbers are stored with five digits and no
exponent.

F in a variable declaration.

Toor LHTE
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Examples:

= Declares i to be a .. precision variable,

i Declares =, 7, and £ to be I precision
variables.
i et Declares I, -1, and i tobe i
variables,

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

Assigns the value of 7 to three variables according
to their degree of precision.

Then recall the variables’ individual values:

Values are displayed according to
and ii . precision.

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

All numeric variable values are assumed {ull precision ( ) unless you specify otherwise. For example,
variables i, \ , B, and i appearing earlier have had their values stored with

though you didn’t indicate their precision at the time you assigned them values.

- precision even

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 wvariable. For example, typing i [RTN] now will cause error 35

'—to occur, indicating an attempt to declare the precision of an existing variable.

Although variables offer the greatest accuracy and the largest range in calculations, you conserve

HP-75 memory if you designate =

variables.

T or §

and

Refer to System Memory Requirements, appendix D, for information regarding i
H S variables.

Calculator and Program Variables (i )

The values of caleulator variables—that is, the values you assign from the kevboard—are preserved in
memory until you change or clear them. This means that you ean store calculator variable values for
continual use. For example, you can first assign Avogadro’s number to variable & 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 distinect. Program variables are assigned
values only during program execulion. A program uses variables strictly locel to the program itself and
cannol access calculator variable values. If program execution is interrupted for any reason, say, by
pressing the [ATTN] key or executing a &= 7!
from the kevboard. For example, if there is a variable # in the program as well as a calculator variable &,

‘ statement, then program variable values are directly accessible

then vou can check the value of program variable 5 after a program interruption and not the value of
calculator variable &, However, you can reference other calculator variables at this point if they have names
different from program wvariables. After the program finishes execution, vou 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 wvariables and to free the memory required for them, use the
‘command.

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

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 predetined numeric functions; all can be executed from programs
as well as from the keyboard. Some, like
be found in appendix H.

fand 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 kevhoard:

1. Typetihefunclion name using lowercase or uppercase letters.

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

3. Press [RTN]to compute the result.

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

Number-Alteration Functions (:

The table below lists the function name, argument, and meaning of six functions that alter numbers. Each
funcl,lcm is listed with the value returned from a slmple argument, X, which may be a constant (like
£ 7)), avariable (like M), another function (like S0E €8 or an expression (like 1 13 '

Function and

Argument Meaning Example

Absolute value of =

Integer part of “—that portion of  to the left of the decimal point.

Fractional part of “»—that portion of the number to the right of the
decimal point (including the decimal point}.

The greatest integer less than or equal to .

Greatest integer less than or equal to ». {Same as !

Smallest integer greater than or equal to .




Section 9 Numeric Functions and Expressions B3

)

' return identical values; given a negative argument,

.. funetions. Given a positive argument, I

Notice the difference between the & {or © ,and

“and © i. return identical values.

and }

General Functions ( REDR, BB, BT, TRE, ERm R

Of the ten general functions, four take two arguments (separated by commas), and four require no argument
at all. Except for !
value each time they’re executed.

i, the zero-argument functions are constant functions because they return the same

Function and

Argument(s) Meaning Example

Positive square root of .

MO s Y The integer remainder of = ', that is,

IMT K

S Sign of =—returns 1 if the argument is positive, O if it
is 0, and —1 if it is negative.

Maximum of two values—returns the larger value.

TR Y Minimum of two values—returns the lesser value.

- divided by ¥ —that s,

=1 no Twelve-digit approximation of .

argument

1#F no Machine infinity—the largest HP-75 number.

argument

EH5no Epsilon—smallest positive HP-75 number,

argument

D no Random number—generates the next number R in a

argument sequence of pseudo-random numbers such that
0=AR<1.

Yo and ¥

7 & are the same when both ¥ and % are positive. However, the results may differ
if » and 7 are of opposite signs. For example, Fi0 037, 75 equals —2, while i '

e, E F equals B

The i
or equal to 0 but less than 1.

7 function returns a new pseudorandom number every time it's evaluated; the value is greater than
p h

The starting number of a random number sequence determines the sequence of values that = ¥ will return,

At each evaluation, the /I function combines the last random number with a predefined multiplier,
creating a new random number. The starting number may be set at any time by the FHHLIL T

executed either from the keyboard or in a program.

statement,

[rumeric expression]

To set the starting number for the random number generator:

* Execute alone, which causes the HP-75 to generate the starting number arbitrarily,

based on the current system clock reading.

s Specify any constant or expression within the range of the HP-751n a i i- statement, which

causes the HP-75 to start the sequence based on the value of that expression.
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For example, to use 423 as the “seed” of a random number sequence, type:

w1

srandomize

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

Check the starting number of this sequence:

. s
SIS

The first number of the 2+ sequence, based on a
geed of 4750

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 - statement, the HP-75 supplies a default starting number (.529199353633)

for the =F function each time a program is run.*

LAl s

For example, the &I i program of section 1 without a i - statement always produces the
same sequence of tones. The default starting number is also supplied when F i
after a program has been run that doesn’t use the random number generator.

i 15 entered from the keyhoard

To generate random integers, iy, iy, ... ¢; ... such that # =< {; < B, and where  and E represent any two real
£ < 101 use the following formula:

!

numbers (with |+,

G=IPCCE + 1~ AD % RHD + A,

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

Pip

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.}

Logarithmic Functions (L0, FHF, LOG 1 E)

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

Function and

Argument Meaning Example

Ln  {or log, *)—the natural logarithm of a positive = to the
base e.

e "—the natural antilogarithm.

logg #—the common logarithm of a positive * to the base 10.

* If one program calls another program, the sequence of random numbers begun in the first program is continued by the second program,
assuming the second program doesn’t execute ibs own = i gtatement (page 234),

t The HP-75 random number generator has passed the Spectral Test. Donald E. Knuth, The Art of Computer Progremming
(Massachusetts, 1969), vol. 2, section 3.4,




Section 5: Numeric Functions and Expressions B85

The common antilog (10°) may be found using the exponentiation operator: i

Trigonometric Commands (:

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

(RN S S

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

There are 360 degrees in a circle.

The current trigonometric setting remains in effect until yvou change it with another &
command.

Trignometric Functions {:
FFe, DED)

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
o
2
Quadrant Il Quadrant |
m w
e Q<0<
2 2
f ‘\
T 0O x-axis
Quadrant Il Quadrant IV
T m
—g el Bl —— ——<If=Z0
< > 2 <

(SIE]
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Example (assuming
Meaning an ST IO AMGLE
ERDIAME setting)

Function and
Argument

Sine of .

Arcsine of =, where —1 < = << 1. In Quadrant | or
V.

Cosine of .

Arcosine of 1, where =1 < = = 1. In Quadrant | or
.

Tangent of .

Arctangent of . In Quadrant |l or V.

Arctangent of ¥ .- =, in proper guadrant, that is,
the angle # between (=, ') and the x-axis.

w Cosecant of =.

Secant of =.

Cotangent of i,

Degrees to radians conversion.

LR H D Radians to degrees conversion.

The { and Hi £ functions are useful in polar/rectangular coordinate conversions. Given the x and ¥
coordinates of a point in Quadrants T or TV, both 7 and AL E 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 T
¥ Solution:
A
Use the Pythogorean theorem to solve for r:
e \W_. o
______ (3,4) . ey
E Use either 77 or§ = to solve for A.
I f=FATHd -3 org=F 4
|
|
r |
|
\ﬂ I
1 > x
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These steps provide the solution:

Pressing [RTN]sets the HP-75 to degrees mode.

Solving for r.

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

‘H functions, i - takes two arguments to find the proper
M returns the principal value of the arctangent—that is, the value in

:3i returns —146.309932474 degrees (in

E and i

Note the difference between the it
quadrant of their arctangent, =TI
Quadrant T or IV—of a single argumont For exam ple

Quadrant [II}, whereas 7 TH ¢

Numeric Expressions

Numeric expressions appear in every mathematical operation. The simplest numeric expressions are just
Iyand functions (like =« ¢ ©Z 7)) also constitute primitive

constants, like &, Simple numeric variables (like :
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 Operators (=, <, #, =, »=, < =)

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

to return Boolean values.

Relational Comparison Example
Operator P P
= Equal to? Tud

< rand # Not equal to?

Greater than?

S Greater than or equal to?

Less than?

o Less than or equal to?

Note that the equals sign (*) is used in both variable assignment statements and in relational expressions.
Whenever an entry can be interpreted cither way, the HP-75 assumes the entry 1s a variable assignment.
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Examples:

-

Does this set i equal to 3 or instead compare thetwo  Interpreted as a variable assignment.
values?

Using parentheses to specify a numeric expression. Indicates the relationship is true.

Typing the reverse order forces evaluation as a Shows that © currently has the value of =,
comparison.

sing causes I to be assigned the value of
—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.

1)

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

Logical Operators (¢

i
1

111terpret all nonzero numeric operands as 1, or true, and all operands equal to zero as 0, or false, F

and & “return a value of 1 if the relationship between operands is true and a value of 0 if the relationship

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

Logical

. . E
Operator Basis of Evaluation xample

Both expressions true (that is, nonzero)?

Either expression true?

One or the mher expressmn true bLII not both? This is the
equivalent of ©# i

Is the expression false (that is, zero)?

Relational and lﬁgl('al opera tors mcw be used to compare numeric constants (3
functions (& [} i

i #), and larger expressions. For example, if i =0 and [ =1

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 i+ Parentheses.
Funetions.

-~ Exponentiation.

i, 4 = Relational operators.

Y
Lowest

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

Recovering from Mathematical Errors (: =)

If you type a mathematical expression incorrectly, a syntax error may occur. Assuming an expression is
correctly tvped, 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

* message. Then it will supply a default value for the expression and continue
* has been declared —page 258).

displaving a ¥

program execution (unless ti

Assuming an 2 getting, the warning conditions and default values are:

Warning . ..
Number Warning Condition Default Value
1 Underflow; that is, a nonzero result between -
and - :
2 Variable precision overflow:
® variables. +
o For! T variables. +
¢ Fo - variables. T
3 " equal to infinity, caused by an argument o
equal to a multiple of 180°.
4 =i or TR equal toinfinity, caused by an argument
equal to an odd multiple of 90°,
5 Zeroraised to a negative power.
6 Zeroraised to a power of zero.
7 Using an unassigned numeric variable value.
8 Division by zero.
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Forinstance, set the computer to DF T O FHEHGLE DEGE % and try taking the secant of 90°;

I I

To produce an out-of-range result. The beep sounds and a MFREHIHIZ 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

errors, execute the UEFHULT OFF command.

I OFF
Typing ol&fault of § [RTN]cancels the use of default values for mathematical errors and sets the system
to nnrmal error processing. For instance, if DiEFFULT TFF is the current setting, then evaluating
FEi ¢ causes error 4—THH o i1 ¥ —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:

sdefault onil Pressing [RTN]restores the way the HP-75 handles
errors initially.

Warning 7—ro walus—occurs when you try to use an undefined variable—that is, a variable that hasn't
had a value assigned to it.

Example:
e BEFREH I HG ¢ ma walues
To display the value of an unassigned variable. This message is displayed, and i3 1s left in the
display.
With DEFALLT M, 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
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Resetting the Clock Rate (! ).
Normal and Absolute Adjustmentsl i
Clock Functions ({1147

Introduction

Pressing the key causes the HP-75 to switch to TIME mode and display the day-of-week, date, and
time:

ToEELE R A typical TIME display.

This section shows how to specify three different TIME display formats:

S A TIME display showing alternate
day\month\year format.

A TIME dlsplay showing 24-hour format. The time
CidiF @1 (midnight) through

- 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:

The TIME display

command field.

There are five commands you can enter in the command field to control the setting, display formats, and
accuracy of the system clock.

Sets the clock,

Specifies a month/day/vear or a day\month\year format, an AM/PM or a 24-hour format,
and the appointment calendar mode.

92
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Adjusts the clock setting.

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 [RTN] is pressed. If an out-of-range value is entered in any TIME mode template, then error 89—
Fame ter—will occur. If an illegal character is entered in the command field, then error 78—

: = —will oceur. In either case the incorrect line will reappear for correction.

T

The clock reading is displayed until:
¢ Youchange operating mudes by pressing [EDIT] or [APPT].
* Youexecutea! ; 27 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 (=

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-75in section 1 for conditions 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.

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 : in the TIME command field also displays the set-time template. Press [ATTN] 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 alsﬂ—tho current hour is asqociated with the current AM/PM value. You may enter
an integer from 17 through & i (two asterisks) in the AM/PM field,
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 (= 7

The &
. Mnnth ‘day/ year and day\month\year formats.

"I (status) command enables you to choose between:

s 1 and £4 (24-hour) formats.
s The normal 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 @ &1 in the
TIME command field and press [RTN]:

MM EBE - ld 15ET 8l 1934 P osrats Oamter MOV, ~Time: FM, HAppt YEME

The ZTHT% template appears.

The ~ (tilde) symbol before the word 7 i &4 signifies that the time is epproximate—that is, you haven't yet

calibrated the clock (page 95).

At this point, you may:
® Change to a different date format by typing Ul (in uppercase or lowercase letters) so that I

i B
I

becomes
H

# Change to 24-hour notation by typing ## in the M display field.

o Type 5T (extended search) over the word vEFE, Doing so will change the way the HP-75 works in
APPT mode. Appointment searches are discussed in section 7, APPT Mode Operations.

Type the following in the &7 75 template:

i A . ~Tdme Bk, Rppt: ¥ERE Lo, 198 1411 A
The modified = TH T 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.

Afterwards, executing the &£ T command causes the following display:

T command in the TIME display. The set-time template uses the newly specified
formats.

The

Press to return the TIME display. Pressing shows that the APPT template now has a new look:

Daw Digsbosy e He P d0k iR 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 [EDIT]to enter EDIT mode and type 22 75 1 1 [RTN]. Then use the [{]key to review your files in
memory. You'll notice that their catalogs appear with the new dayv\month\year format. Example:

The file catalogs show the new day\month\year
format. (Catalogs always use 24-hour notation.)

New TIME display formats remain in effect until they're changed by another =7THT% procedure or by a
machine reset. To change the new formats to their original forms, reenter TIME mode (press [TIME]) and
= [RTN]:

retype =1 #

COEY L e Tame s ¥EL Fppa YERE The new &1
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Type iz in the [ field; then type either am or i1 over the double asterisk (##)—the effect is the same.

Then press[RTN]:

Date: md¥, ~Time: am, Appt: YEAR POH BE L4 LEET Bl 165 P #l
Altering the 5775 template. The original month/day/year and AM/PM formats
are restored.

Adjusting the Clock ( B

The #[1.!57 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
to set the clock ahead 3 hours. Type @izt in the TIME command
field and press [RTN]:

Fieddu=t oMY 4 HrebmeSo, 1 The FHii.l= T template appears.

This procedure is normal adjustment, so the !4 field won’t be changed. To set the clock to an earlier time—
that is, to subtract time from the setting—you need to press the (=] key to enter a minus ().

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 #+ (hours) field. Type in the amount of
adjustment. The digit in each position may range from 0 through 9. Unfilled H, I+, % and t (tenths-of-
second) fields default to zero. (The two inner + signs can’t be changed.)

In this example, press once, type £.2—or space i or i space—and press [RTN]:

IS It J R o TR T FOM Bl om3 3a 0y L FM OB

The adjusted TIME display.

Note: Clock accuracy is affected by the physical environment of the computer. Refer to appendix B,
Owner's Information, for operating specifications.
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The following sample procedure corrects the clock speed for an excess of b seconds a week. As the first step,
use the =57 or {27 procedure to synchronize the TTME display with an accurate source. Afterwards,
¢ [RTN]in the TIME command field:

Specifyving that the current TIME display is exact. The setting remains unchanged, but an exact mark
has been established.

Check the = template now:

The asterisk before T s signifies that
been executed al least once.

That's all you do for the next week. Later, you compare the TIME display against the calibrated source.
Noticing the clock has gained 5 seconds, you execute another F
the seconds field, and type space

i command, type a minus, tab over to

The F
“ space or

template shows -5 seconds correction. A relative adjustment of -5 seconds is made.
may be tvped instead.

You may want to repeat the »1 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 &
set-time template.

{ ecommand and

When the TIME display is synchronized, execute a second | i command:

Entering a second £ #4071 command. Marks the end of the adjustment period. The clock

speed 18 now corrected for 5 seconds/week.

Clock accuracy is adjusted accordingly:

A

The adjustmentperied —

day1 day2 day3 T E

[ [ I I I 1

The first &80T The TIME display is
mark is set here. corrected and a
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Here's a summary:

1. Fix the TIME display initially using ! or

2. Type #:=z21 inthe TIME command field and press [RTN].
3.  After a period of days, weeks, or months, correct the TIME display, again using ! T. You

may fix the TIME display more than once during the adjustment period.

4, Execute another
rate from this point on,

T command. Doing so creates an adjustment factor that will regulate the clock

The HP-75 use only the two most recent &

" commands to mmputo the adjustment factor. However,

7 commands in a row with no intervening '

executing two £ =i correction will cause no

change in the adjustment factor.

If the amount of the correction is greater than 30 minules, i T 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 erronecus clock rate. In
other words, the longer the adjustment period between T commands, the bcttor the C‘ﬂlbratwn If the

adjustment mmputatmn would be improper, the HP-75 will display warning 70— i

{ command is executed, leave the adjustment factor at its current value, and du,ept

when the second &
the i

" command as the beginning of a new adjustment period.

Resetting the Clock Rate (=

The current adjustment to the clock rale remains in effect until:

*  Youexecute another & { command.

¢ [(RTN]in the TIME command field.

*  You execute the ! “command by typing =

When a
template will display ~ 7 i & again instead of #

" command is executed, the |

Normal and Absolute Adjustments (I,

The ' (normal} option in the Fiidi T template causes a certain amount of the adjustment to be used for error
correction. The amount is Lumputed so that time zone, daylight savings, and other adjustments thal consist

of whole hours or half hours will not affect clock speed. However, “leftover” amounts of time—up to 15

i template is used as part of a

minutes per adjustment—will be considered as error correction if the
clock ealibration procedure.

The i {(absolute) option in the ©

zone change and none will be used fm‘ error correction.

To make an absolute adjustment, type - = in the TIME command field. Then press [=] or [BACK

" template;

and type an 3 or i in the i

Hpea e G, Changing the
adjustment.

" template for an absolute

Absolute adjustments are seldom necessary; use the i template to make small corrections without affecting
clock speed.
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)

The HP-75 LlOCk reading can be accessed in EDIT mode by means of four programmable functions—5# 7t

T 1|4t

Clock Functions ([

e

The [ Tl function returns an integer representing the current date in a yyddd format.

Example:

solmted

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 1st is indicated by 5% i,

The T %L 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 [ ME values are rounded
to milliseconds.

Example:
BRI ER i
The numeric representation of 01:41:12 PM and .555
seconds.
The 7 I i4& function is usetul for checking computing times. The difference between the value of T [ #E 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 {i#TE ¥ function returns an 8-character string in a year/month/day {yy/mm/dd) format.
Example:
=% 1 E
The string representation of February 14, 1983,
The T I#i

# function returns an 8-character strmg in an hours:minutes:seconds (Ah:mm:ss) format, where
the values range from i3 : &3 =

115 through =

Example:

R 1Eaa D

The string representation of 01:41:52 PM,
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APPT Mode Operations

Contents
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Deleting Individual Appointments { [SHIFT][DEL]} . . P [ T
Editing Already Scheduled Appointments {[RTN], SHIFT rtﬁ]}l ................................. 104
Processing Due Appointments {[(RUN]) 105
Turning Off APPT Mode .. 106
Appointment Types {4, &, i, [SHIFT|[APPT]} i 106
Command Appoimtments ([, ) . oot e e e e 108
New APPT Templates (= e s 109
The Extended Calendar (- ) e 110

Using The Extended Calendar{ 110

Date/Day Searches ......... 111

Copying Appointments To and From Mass Storage{

Introduction

This section shows you how to:

¢ Schedule appoints to display messages and execute commands.
¢ Examine and edit the appointments stored in the =2 g 1 file,
* Acknowledge and process due appointments.

® Schedule a variety of one-time and repeating appeintments on two calendars—the year calendar and
the extended calendar.

® Turn APPT mode off and on.
* Find day/date matches on the extended calendar.

* Use mass storage lo 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:

I B R S R The APPT template is used to schedule
appointments.

100
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Fill in as much of the APPT template as vou need. The HP-75 supplies default values for unused days-of-
week, date, and time fields:

APPT Template Fields Default Values
The day (:

P The current month or the next possible month before the end of the
following vear.

day-of-week i), computed from date information.

dat N The current day or the next possible day.
ate
The current year if possible; otherwise, the following year. Appoint-

ments may be scheduled for anytime within the next 365 (or 366) davs,
The 7 field is used only when scheduling appointments outside of this
range. (Refer also o The Extended Calendar, page 110.)

The current hour or the next hour if a same-day appointment; otherwise,
12 midnight.
time 1

The following minute if a same-hour appointment; otherwise, !

,if any time outside the current day.

alarm type £l A type I alarm, a short beep.

appointment type i A normal, or type M appointment that comes due only once.

message or The start of a message field. (May be changed to  to schedule a
command command or BASIC statement.)

indicator

message or P An unfilled it = field disappears from the completed appointment.

command field
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, vou must
enter a number in the hour field also—the current hour is associated with the current AM/PM value.

Use the alarm field (# 1) to set the type of audible alarm you want to accompany the appoiniment. You have
ten types to chose from, i through .

Digit Alarm Type
The beep is suppressed.
i A short chirp.
A long, low tone.
A two-tone pattern, repeated three times.
it 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 1 alarm repeated every 15 seconds.

o A type = alarm every 15 seconds.

Alarm types ¥, &, 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.

Executing a & ~ - command disables all appointment alarms except for alarm types 6 and 9.



102 Section 7: APPT Mode Cperations

The H field is used to specify one of three types of appointments:

Letter Appointment Type

A normal or one-time appointment whose APPT annunciator will stay on until you press the
[ATTN]key in APPT mode.
B 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 [4:: 1 & 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 [TAB] and [SHIFT][TAB] 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]:

Pifd PHote Ready to schedule another appointment.

The (] key returns the most recently displayed appointment to the display.

One feature of the day-of-week (i ax) field is that it allows you to specify weekly and monthly information:

Day-of-week specified: 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 oecuring 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—rcizgclaie mismatolh—to oceur
when you press [RTN]. The incorrect template will reappear, ready for correction. Pressing will
display the error message again. Clear the error by pressing [ATTN], [APPT], or [CLR] (or [EDIT] or [TIME]), or use
the editing keys to correct the display. Typing = v+ [RTN] 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 = R File (‘I_f__}, D_|, P, B : )
Your appointments are stored in memory as part of the HP-75 s 2 1 file. When you press [APPT], you switch
the file pointer to the s & 1 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 [} key let you locate individual entries in the : t file. Use [t] to display earlier
appointments and to display later appointments. When the APPT template is displaved and no

appointments are currently due (the APPT annunciator is off):

*» Pressing[t|will display past appointments, most recent. first.

® Pressing [4] 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][1]. To display the last appointment in the file, press

(SHIFT][].

The earliest appointment in the file. [SHIFT][T]

- T

Other past-due appointments.

|
«Positioned here when you switch to
APPT mode.

’

The due appointment.

Future appointments.

5 |

The last appointment (farthest ahead in time). | [SHFT)[{]

To display the catalog entry of the =p i 1 file, press [EDIT). Then execute the !

clock reading when you entered the first
appointment after a system reset or after destroying

oatapn TR An EDIT mode command. i+ I may be used
instead. Spacing and case are unimportant.
Press [RTN]:
PRt 5 1O 83 A typical ap o 1 file catalog entry.
A A
. { The time and date of the file—that is, the system
Filename

in lowercase
to show

aformer =0 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 i), but only one can be named
zzop 1 file. s
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Although youcan’t L. {14+ an appointment file, you can { - the file.
Example:
Pressing [RTN]purges the =i = t file and removes its
name from the system catalog.
The =zpzt file may also be renamed with the F . command. The appointments in a renamed
appointment file will have no effect on the HP-75 unless the file is again renamed to 2 ¢ 1. In the meantime,
the HP-75 will create a new ¢ ¢ file the next time you schedule an appointment.

If you copy an appointment file to the a1 file, all of the appointments from both files are merged into the
mooe b file,

1, appears unquoted in all EDI'T mode file commands.

Deleting Individual Appointments ([SHIFT][DEL])

All appointments remain in the =3 & t file until you purge the file or delete the appointments one by one. To
delete an individual appointment:

1. Press[APFT|to switch to APPT mode and the =

2. Use[t]and [#]to locate the unwanted appointment.
3. When the appointment appears in the display, delete it—press [SHIFT |[DEL].

- file.

Afterwards, the following appointment in the : ¢ file becomes the displayed appointment, If you continue
to depress DELJ, 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 =

p 1 file will disappear from the system catalog.

You can edit, or change, an already scheduled appointment by displaying it with [1], or [}] and then typing
new information over it, Pressing afterwards stores the new appointment in the =i 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:

An old appointment to be replaced by a new
appointment, say, for Thursday at the same time
(assuming today is Tuesday, February 8th).

Type * 1 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]:

HEH i hons The new appointment replaces the original.
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If an error occurs when you press [RTN] or [SHIFT] [DEL], it probably means that the information in the
template specifies a day-of-weck, 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-75 is 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 yvou to acknowledge them one by one with [ATTN]or [SHIFT][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
approximately 5 seconds or until you press a key.

APPT

If vou 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 1s 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 1s 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 [SHIFT][ATIN] or execute E¥ ¥ 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
vou next turn off the HP-75.
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Turmng Off APPT Mode (i 1 OFF, M )
iR OF £'F command prevents future appointments from coming due. To turn off APPT mode, press
’md type
sElarm i O Pressing causes the HP-75 to ignore future

appointments.

As long as the AL FAMIM UFF 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-TH will process any past-due appointments and let you schedule new
appointments.

Important: Setthe HP-75 to FLF®IM CIFF 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 HL FM M command in
EDIT mode. Doing so will cause all past due appointments since the last FL#E! OFF command to turn on
the APPT annunciator and sound their alarms, ready to be acknowledged and processed.

Appointment Types (I, ., i, [SHIFT][APPT))

Using the 1 field of the APPT template, you can set three types of appointments, ¥, i, and i,

Gay Mocsddesr HesPe AP O#1H THots

The field that specifies the type of appointment.

Here's a comparison of their functions:

Type of Appointment: 4 B =
Abbreviation for: MNormal. | Reschedules | Waits for
immediately. | acknowledgement

before
rescheduling,

Turns on the APPT annunciator? | Yes Briefly Yes

Sounds the beep? Yes Yes Yes

MNeeds acknowledgement Yes No Yes

(the | ATTN |key)?

Updated for the future? No Yes Yes, when

acknowledged.

A 7 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 + or @ in the appointment type (i)} field.

Example:

Podbar ihoe sl TSI ER

Setting a self-scheduling appointment by specifying  The F = ¢ template appears.
an i,
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i—will occur when

If you want to cancel the procedure, press or [APPT|. (Error 76—%
you cancel a repeat procedure.) Pressing [CLR] clears the =+ template.

» b template sets the date and time when the appointment will come due again.

What vou put in the |

Examples:

Sets the appointment to reschedule itself every
week. Unfilled = 1 fields default to zero,

PR L D Sets the appointment to reschedule itself every twao
hours.

Sets the appointment to reschedule itself every
fifteen minutes.

Values in the fields may range from #iid through %%, However, the time fields won’t assume negative values.
When you're done with the ¥ o t template, press [RTN].

Example:

Specifies a weekly alarm. The completed repeating appointment.
To check the repeat interval of an & or ¥ appointment, press [SHIFT|[APPT | and keep the [APPT | key held down.

Example:

SHIFT temporarily displays the year and

repeat interval of the displayed F or H appoiniment.

When a type i appointment comes due, the alarm sounds and then the appointment is updated in the @@ ¢
file as specified by its repeat interval. To update a type = appointment, you acknowledge the appointment—
that is, press with the due appointment in the display. A type ¥ appointment is rescheduled based on
the time and date of the appointment—not of the acknowledgement. Both & and # appointments will
continue rescheduling indefinitely—delete them with .

1 file, you'll find that the HP-75 stores just the current or updated form of a

When you examine the 3
repeating appointment.

The {311l field of the 1 template enables you to set repeat intervals for day-of-week occurrences.

17 causes the appointment to reschedule itself for future occurrences of the

Entering UM
specified day-of-week.

Example:

R The repeating appointment will be rescheduled for
each Monday.

Entering &6, i

Entering i~
interval specified by the month and day repeat fields.
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Example:
fepre DeDuwebHr+Hln 1 we- Sets the appointment to reschedule for the nearest
Wednesday that occurs before the one-month repeat
interval,
Entering =L11, S, 2L ) SHE, ZA4, 25, 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:

FoptsMosly+He+Ma 1 1kl Sets the appointment to repeat every first Thursday
of succeeding months.

A combination of ¢ 1 template fields may be used to specify a variety of repeat intervals. Example:

Ta FaHredn | fra2 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.)

a
i

In all cases, pressing places the completed appointment in the app % file. Pressing APPT
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 o 1 2 field into a command field by replacing the | mark with a BASIC
prompt { ).

B1H Hote 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:

s Mool e decie FEOdH LN splisti Tk RCTN T
Entering the Fi. I =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 & symbol to concatenate the
commands and statement.

Example:

=1 This appointment includes both a i1
F { command.

F

* A BASIC statement must be executable from the keyboard to make sensein a command appointment.
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The command field is stored in the & ¢ 1 field just the way you've typed it—your spacing, lowercase letters,
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-751s
turned on. Instead, a command field of a due appointment will be executed at one of five times:

¢ When you press in APPT mode.
» When you press in any mode.

» When you execute a iy command from the keyboard.

-

¢  When the HP-75 turns off after 5 minutes of idleness, assuming a

s When an appointment comes due while the HP-75 is already turned off.

All three appointment types—ii, i, and F—may contain command fields. For example, assume there's a
short program in memory named i i-Li7 that plays a reveille tune., Here’s the way to schedule this
program to run every morning at 7:00:

Setting a repeating appointment (type ¥). The zero
will suppress the beep alarm,

Then type the itiil4 command followed by the appropriate filename:

Ple Scheduling the program ! 1. E to run at

700 AM.

Notice that the filename takes quote marks, Pressing causes the ¥ = t template to appear, It's filled in,
and then is pressed a second time:

wep t=foed LeHre a1 DOM WIED BEZ859-80 a7 caa an kEE o Fruen

Setting the program for a daily occurrence. The completed appointment is displayed, scheduled
for the next occurrence of 7:00 AM.

New APPT Templates (3 T+ 7%)

Bl o L1033 FM o stats Gty MDY, = Tidmsy AM, HAppi YEHR

command. The :

TIME template with the =t 2t = = template appears.

To specify a day\month\year format, type !1:. To specify a 24-hour time format, type % %:

Specifying new date and time formats. The cursor The modified TIME display.
advances to the proper fields.
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The : " template controls the way your appointments are entered and displayed in APPT mode. Press

APPTJ:

Pt For new appointments, fill in the date and time
fields according to the new format.

Ifusing 24-hour notation, vou have a choice in entering the time of a new appointment. You can:

¢ Enter the time in normal AM/PM form. For example, specify 5:30 PM by typing @3, =
HP-75 converts the time to 24-hour notation.

Existing appointments in the @p = 7 file will be displayed according to the current =T T4 setting.

Mote: When you ©E7 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 (£ 71)

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 £+ 70 in the YEFR field of the ST87TH template, you
change the APPT mode calendar to an extended calendar so that appointments can be scheduled from the
year 0000 through the year 8999, Press [TIME], type =t 7= [RTIN], type &= © o in the field, and press
RTN |:

The =7 F% 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 '/ v 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 (v ) field. You can use
any two digits to specify any year of the current century.

Example:

Filling in % i 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|[AFFT]:

SHIFT || APPT |displays the year of the current

appointment and its repeat interval, if type  or #i.
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The Tiloption enables you to schedule appointments for times past. To find the day-of-week of your birth,
supply the date information.

Example:

He oo AP # i THote

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:

FoHE Mok Fi #1IM PHote RE-E- N S

A double-asterisk () typed in the ¥ i field gives The HP-75 responds with the "'s 3 1% template,
yvou access to a hundred centuries. asking: What vear is the appointment for?
Typein four digits (&3 through 7% %) and press [RTN].

Example:

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 [SHIFT|[APPT]:

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:

Christmas, 1983, arrives on a Sunday.

Determining the day when Galileo first noticed The HP-75 prompts for the yvear.
three “starlets” near the planet Jupiter.

APPRT

The year was 1610. Galileo discovered the moons of Jupiter on a
Thursday.
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[P g P AM ORI PRoste TLE Ll -sa-84 12 AM #ELH
Finding the day of the first Tuesday in November, The first Tuesday falls on November 6th.
1984.

B Ey S He cb R O#RIH THore Sl i i R AL

Finding the next year in which February 29th falls The next such Leap Year is 2004. (Press
on a Sunday. 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. Consegquently, dates before 1582 won’t
agree with the calendar in use at the time.

To return to the normal vEfi# calendar, execute =1 2 1 % in TIME mode, type the word wa @ over the
characters £ 713 and press [RTN]. When you check your @ - 1 file, you'll find that appointments you've
scheduled on the extended calendar stay in the = ¢ 1t file with their dates intact,

Copying Appointments To and From Mass Storage ({7 *)

The 5 ¢t file can be copied to and from a mass storage medium. For example to copy the apn t file to a
magnetic card or cards, press and execute;

O — P T [ e et B
FUGRpL AppRt i a1 Iy TR A R B ML an

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:

Do Cara e oapp T

To copy prerecorded appointments to the ¢ ¢ 1 file This operation will create an @p 1 1 fileif one
in memory. doesn’t exist.

The HP-75 merges those appointment on cards with those already in the current zpz ¢ 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 move in either of two directions:

memory — = card card —  _» memory

Regardless of direction, a file transfer vesults 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.

¢ The total number of tracks in the file.

# Theidentification number of this track, a number from 1 to the total number of tracks.

¢ The password, if any. {(Passwords cannot be displayed.)

¢ 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. ‘H
(= ) ra ()

The di i f f
Space to label the card.* '-'—/ e cirection o

movement through
the card reader.

* Refer to Marking Magnetic Cards in appendix B, for more information about labeling magnetic cards,

114
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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 execeeds one
display line, the first line of the message will appear according to the current " rate. To display again
the first line of a card reader message, press [SHIFT|[FET] and hold down the key.

All card reader operations involve the following steps:

First, type a card reader command in EDIT mode {for example, ; i), with either the BASIC
prompt ( *) or the text prompt ( : ) present. You may use any combination Uf](m ercase or uppercase letters.

Press to initiate the operation. The HP-75 responds with the appropriate message, and waits,

Example:

A similar message will appear whenever you copy a

file to a card. It's displayed for the current {

rate and may be recalled temporarily with [SHIFT| SHIFT
FET|.

v mavad s Rlian & TETM Then the HP-75 waits for your response. You can
cancel the operation here by pressing [ATTN].

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 qecondb fm vou to start pulling the card. A
longer time causes the HP-75 to beep, display warning 23— "4 Wi i s—and prumpt yuu to try
again. If you decide not to pull the card, wait until the HP-75 again prompts you to Filia E |
(about 5 seconds). Then press [ATTN |instead.

After you've pulled a card through the reader, several HP-75 responses are possible:

s Ifvou're copying a file in memory to a card, the HP-75 will prompt you for a second pass of the same

track:

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—ws i i




116 Section 8: Card Reader Operations

zl—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.)

¢ Ifthe file fills more than one track of a card, then the HP-75 will signal you when you are done with the
first track:

This message is displayed for the current [2E LAY
rate, then...

gt oo ALige & DRTHI Ready for you to turn the card around or to insert
another card.

s If you pull a card too fast or too slowly, the HP-75 will display warning 24—p il 1ead oo f:2
warning 25—p il e oo =1 ow—and prompt for another pull. If you pull a card very sluwly, the
HP-75 may respond as if no card has been pulled.

» 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:

CRTOCRRED For displaying the catalog entry of a card file.

For copying the current file in memory to cards.
‘filename ' For copying a card file to memory.

For protecting an individual track from being overwritten.

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
because you'll have to execute an

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 1R 1} in 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. 7 can choose between two dewce codes
of a valid filename). _ T for a card file specifier— “F R for

aregular card file, and F:Elifor a

private card file.

— ! .
“filename : device code " password”
A *
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 "L 2Ll 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 programb may be m’xde private. Private BASIC files are mdlcated by B
in the system catalog; you may & Al 2T,
iz them. The [F£

i , i Y, or

L. private files but not |...

! option prevents users from viewing, madlfymg, and duplicating prerecorded

EVEN I

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
wit i ti—will occur and the copy operation will be cancelled.

specifier; otherwise, error 66—1i vzl i ¢ 555
The password option limits access privilege to card files to those who know the password.

Examples:

NUte t‘h at P uSEd aane wuu]d

[

=il Specifies the card file i}
specify the file in memory.

tp ol

Specifies the card file I ril., a private card file.

Specifies the card file i¥ Pz secured by password 1 I,

Specifies the private card BASIC file fi i # that is secured by
password 7. This is the highest level of security.

i for example, ' ¥

Advanced User's Notes: You can use suitable string variables or expressions as the parameters of card
is assigned ° raan ! :
secured by password =y {However the unquored

.then i can be

reader commands. For example, if string variable =%
used as the file specifier for the card file ¥
keyword FEL may not be spemﬂed by a string variable.) Also, file spemflers may be terminated by

blanks; for example, * itim:

reawlsdl o Fospecifies the card file ©

)

I* command enables vou to check the catalog entry of any card file.

Cataloging a Card (!

To display the catalog of a prerecorded card—say, the i

type oat “1 [RTN].

Rl SRR urut

The HP-75 response.

Insert any track of the FiiH"Y program into the card reader (we use the first track) and press [RTN]:

Full card L. The HP-75 prompts you.
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A smooth and steady motion results in the following display:

Ctrack 1 oof &3 The identification number of the current track and
the number of tracks belonging to the card file are
displayed.

1 T Ti The program revision date.
The time that the file was created.
[ L Number of bytes in the file.
i. Type of file, & for BASIC.
Name of the card file.

Press [SHIFT|[FET] to temporarily display the first line. Pressing any other key—except [=], [=], [SHIFT], or
—causes the prompt and cursor to reappear.

Note that a THT
transferred by 57

the card with the :Ff

displaved and need not be supplied in /AT 7 FE LD commands.

You can use 8T for DHET O FCEDY in place of | i. The three commands function

identically, C:F T B commands are useful for examining the catalog information of unlabelled magnetic

cards.

When you catalog a previously unused track, this two line message will be displayed:

L ERE CEpack A N

EIMEIE £ AR R @RS RE The catalog entry shows that this file hasn't been
used before.

From Memory to Card (i

The most general form of the 0 Y command is:

" source 111 destination

where a card file may be either the source or destination. To copy a file to magnetic cards, use one of the
following forms:

"filename ' T

"fite specifier '
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Examples:

oo The simplest form of the £:{1*' 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.

=

The source file must be a BASIC file; the destination
card file will be protected against listing and
editing.

roopyd 1o tacoountsipord ' # 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
matech those of the source file; otherwise, the current
time and date will be used for the card file.

oopad CotRaer ' to ool # The specified source file (i3 will be copied,
while the location of the file pointer won’t change.
Times and dates will match. No security.

Gropy tother' te Cotheslioard B Time and date will be new. No security.

fob ' H Access will be limited by password 4. Times and
dates will match.

7 file under the name -!F 4, secured
‘. New time and date,

FrmoEw oaeEst to "Janicardewru il CUpieS the ap
by password &

Pemamped Begs o to e ol Copies the i == 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 LETTER Pleditert to frpord’ [RTN]will cause warning
68—uwrorma Files iudpe—tooceur, 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
" operation and begins its promptings from
operation, use the CHT O

computes the number of tracks required at the outset of a 1

track 1. Once you've completed a ! Jcommand to display the

catalog entry from any of the tracks.

From Card to Memory (i

)

To copy a card file to memory, use one of these forms of the

' command:

‘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
‘iand ' 0ARD ' may be used interchangeably in copy-to-memory commands.

other card files, i

Examples:

copw card bo ek Creates file ¥ H in memory and copies the contents
of the card file to it (assuming no password). If the
card file is also named E 4, 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.

soopy roard’ oo el @ Functions identically. However, only one filein
memory may exist named [ZH.

v fal H Determines whether the inserted track belongs to
the specified card file (T COUMT Z) If so, creates
file 4 in memory, with a new time and date;
otherwise, warning 26— rong  nane—will occur
and the HP-75 will prompt for another card. If

= it17 = on the card is a private file, then f in
memory will be a private file.

tatherioardolht o Cteial 'B Checks the filename and password of the card file. If
correct, creates file T i< 1 (i, in memory, with new
time and date.

tes mpg t@l Merges the appointments from the card into the
current i = 1 file.

Creates a new | 2.2 file that redefines the keyboard
as soon as the copy is completed. (There may be only
one file named i #w s in memory.) Refer also to
gection 10.

snpwg o porot o to Crwmmnilg B Creates file FLIMTHI_% in memory and copies the
card file to it.

The last example shows the use of ' ! #C8{1' to specify an incoming card file. This form of the CiiFY
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 ' : !' should be a BASIC file, or else warning 68— g 7416 tops—will

7 operation will be allowed to continue and will result in a nonprivate file.

occur; however, the |

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—t sriiah
memo - u—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— % i3 1
will occur if the tracks are mixed during a copy-to-memory operation.

Protecting Card Files (=

o

The card reader FEITIELT option enables vou to protect card files from being erased (i.e., overwritten).
FROTELT

One FROTEDT command is executed for each track to be protected:
protes i D 1 LETH

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. i~ix r
executed just after a copy-to-card operation.

can be executed at any time but is normally

A separate FF .7 command is necessary for each track vou wish to protect. The following program

enables vou to write-protect a series of tracks, one after another:

ERNGE 12 EOT @ GOTO 1 Press [RUN]or type 1 ti11 to execute this program
wh{’n you havc sever al tracks to wrlte prote{‘t The
Lommand until you mterrupt the progrdm w1th
ATTN|.
The itiF# T eommand enables you to remove the write-protection mark from a track heading.

LR e a1 EE

PR

The next track through the card reader will have its
write-protection removed.

An LHFRED T operation makes a track available again for recording information. Note that the HP-75
has no explicit card erasure instruction: A prerecorded track will be erased when yvou copy another file over
it.
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The Three P’s of Protection

You've seen three ways to secure your card files:

Thepnvare card option
! i ' prevents the listing,

alter:ng and duplicating of

program files.

The FEIL !
option safeguards
your cards from

averwriting.

The pass word
option . B

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

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 1/0 devices, as many as
30 in 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 82161 A 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 #3:
Vid Device #2:
ideo Printer Casslette
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-1L 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 OUT
receptable of Device #1 becomes Device #2, and so on. The device that connects to the IN receptacle of
the HP-T5 is the last device on the loop.
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The keying on the receptacles indicates the direction of flow around
theloop.

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.

MNote: To avoid unexpected interruption of HP-IL operation, turn off the peripherals only after the HP-75 is
turned oft. Turn on all peripherals before turning on the HP-75.

1)

Once the devices have been powered and connected, they are rcady to hc asmgned device codes to identify
them individually. Press [EDIT|to switch to EDIT mode and type 1

Assigning Device Codes (

Either prompt ( » or :) may be present. This message shows the number of devices on the
loop. Tt's displayed according to the current
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:

g ioe 8 1mf @ Device #1 is the device connected to the OUT
receptacle of the HP-75, in our example, the video
interface.

Note: If the HP-75 doesn’t respond as indicated and the | Mo Ilicommand stays “frozen” in the
display, the HP-IL instructions are not travelling properly around the Ioop Press [ATIN]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 7, t5, 11, and ! 7, (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]:

Specifying 7'/ as the first device code. When you press [RTN], the HP-75 prompts for the
next device code. *

* You may press any carriage-returnline-feed key to lerminate a device code entry ipage 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 ; I 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 ( ;).

Another form of the

it} command enables you to assign all device codes at once:

I 't device code [: ! device code...]’

-

You name the devices in their order on the loop, from #1 through #30.

Example:

Chae, o, aa Pressing assigns device codes 7%, P and .5
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
[ifisassigned ' 1 tw ., tp, toal then 855 T50H I 0¥ assigns three device codes.

If fewer device codes than devices are declared, then all device codes will be used. If more device codes than

devices are declared, then Wdrmng BO—1 =—oecurs, and as many devices as exist will be

assigned. This form of the 7

e command is useful in programs and key redefinitions,

Attempting to perform most HP-IL operations before assigning device codes causes error 55—

Listing Device Assignments (L. 157 1)
To check current device assignments, execute the i. i1 command.
i b
Example
Flimtio Press [RTN].

The number of assigned devices is displayed at the

current [HEL F'Y rate, and the device codes are listed
one by one.

Pressing stopsa l. L %7 iiloperation.
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Declaring Display and Print Devices (! L, 1)
Use the device codes of display devices and printer devices to begin using them to display and print
information from the HP-75.

' i device code [, : device code...]’

FREINTER I3 ' device code [. : device code...]’

The T TEFLEY 15 command causes the specified deviee or devices to echo everything that you see on the
HP-75 display.

Example:
fisplau is ' iw Pressing defines the specified device—the
example shows the video interface—to be a display
device.

Example:

i e 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 & | i
command.

I% command.

More than one device can be specified in a i

Example:

Fprivster iz Uig vt This command declares both devices to be printer
devices,

If a single penpheral is declared both a prmter and a display device, then it will output both printer and
display information. | 7 1% and 1% declarations cause the specified devices to become
listeners. Refer to vour pcriphcral owner's manual for descriptions 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 ! L =L HY I 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 I i causes subsequent display information to be directed to the HP-75 dlspl-w
only; executing & [ %% causes subsequent print information to be directed to {I i IE
devices.

DISFLAY IZ%and PEIMTER §3% declarations remain effective until:

»  Youexecute another Fi: I'7l command.

®  Youexecute another 0ii: ISorfk MTER I command.

* Youexecutean IFF  Ilcommand (page 130).

¢ Aninterruption in loop transmission occurs (page 130).

Displaying and Printing Information ([

.

Two BASIC statements let vou display and print information using HP-IL devices.

[TL5F [display tist] [:]

FEIMT [printfist] [:]

i |_f
statements are directed to current i~

L 1%l statements are directed to the HP-75 display and current Lilmiimy 1=

statements are directed to the HP 75 display and current T
HTER 1idevices,

Example:

Causes all ¥

I devices to print =

If no printer is assigned on the loop, then the HP-75 display and other < i = devices perform all

printer operations.

You may sometimes wish to display or print information from more than one i I 5

without causing a new display or print line to occur. If so, terminate the first
with a semicolon.

Example:

e i The semicolon suppresses the carriage return./line
feed that normally occurs aftera {11 &

Subsequent display or print items will be displayved or printed on the same line until a carriage-return/line-
feed oceurs, The DTEIL_#Y and b

Tii command regulate the rate and line length of displayved information;
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i command regulates the line length of printed information (page 39). Refer also to section 11,
“and P HT statements.

the &
page 166, for programming applications of {3

To clear the HP-75 of all previous loop information, execute F55 1 GH T90 dor ASRIGH 10 ' ' This will

return all output to the display and release any system memory needed by HP-IL devices.

1)

The Ti-F 10 command temporarily suspends communication between the HP-75 and peripherals. Any
HP-IL command entered after executing 1FF 10 will cause error B0—FESTORE 19 mzedsd—and the
HP-IL command will not be executed. F 11118 the only HP-IL command that can be executed after

OFF IO,

Turning the Loop Off and On (:

Example
refficH (Causes all printer and display information to be
directed to the HP-75 display only.
Usethe © .i command before turning off or disconnecting any devices to preserve current assignments.

The I command restores communication between the HP-75 and peripherals after an

O T command.

Before executing ftiturn on the devices and connect them in their original order on the loop.

Example:
Fa i ol The devices are activated according to their former
assignments.
Since the = i command is designed to restore an HP-1L 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 1esp0nd uncxpectedl_y to HP-IL instructions. If fewer devices are connected

| z—and no devices are

i causes error H9—1t oo

than device codes in memory,
rE&bSlHn{:‘d If HNY Brror 0CCurs, mther reconnect I.he original devices in thon’ original order and reexecute

I7icommand to initialize the current HP-IL system.

Be sure that all HP-IL devices are tm‘ncd on ahd pr‘r}perlv connected whenever the HP-75 might interact with
them—tm example, when usmg a & F = device, accessing a mass storage file, and executing
k b -. Ifthe de‘t ices aren’t veady, the HP-75 waits for a response, as discussed

I LR ﬂnd [
next.

Transmission Interruptions ([ATTN],

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 1s turned off before an
OFF 101 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—
be dlsplayed If you intend to intentionally disconnect the loop after turning the HP-75 off, make sure you
execute - iiibefore you turn off the computer.

t—may

After a transmission error, press [ATTN]to interrupt the HP-IL system; error 58— 1 oop iy it —will be
displaved 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-II. device, execute ik T If the HP-T5 won't respond to the keyvboard, try
unplugging then reconnecting one of the HP-IL cables followed by a

I eommand.

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 & 1 i

(RTN], the L I%T command will remain in the display until the external printer is ready for annther
instruction.

FOTD or
: i1, after it tries up to 30 times
to assign the devices, beeping each time il is unsuccessful. If the loop is reconnected immediately, the
command will finish executing normally.

If a loop interruption occurs while a

I i command is executed, the HP-73 will display 1=

If a properly powered and connected ! - 1= device takes longer than 10 seconds
to dlsplay or pnnt a single character (which will not happen in most instances), the HP-75 will time out,
execute an Lif i . command, and continue operating without the HP-IL system. If this occurs, check the

devices on the loop and executea

! I eommand or any other HP-IL command, to restore device
aqmgnments If you want the HP-75 to wait longer than 10 seconds for a device response, then type
[RTN]. A 5 TH {1H setting causes the HP-75 to W'ut 1ndf\f1nltcl\r for a display or printer
dev1ce to print a character or to wait until you press the [ATTN | key. A
IGH Toand F

K

-i getting also causes the

HP-75 to wait indefinitely on device responses to 4 TORE 10 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.

)

The 1. * command clears all devices on the Hewlett-Packard Interface Loop. It's a quick way to
reset all devices to a ready state.

Clearing Devices (i

Fac’h device responds to a i command according to its design. For example, after a
AELCOF 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 A5 3 TEH IT0or FESTORE [Din STHHOEY OFF mode. The HP-75
takes several seconds to complete the operation, then beeps. But if you attempt to do this when the HP-7T5is in STAMIEY 0 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 [BTiN], 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 ASSTEH I0 or
FESTORE 10,
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and swiltches to Single Wide and Left-Justify modes; the HP 82161 A 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 ¢lear individual devices by specifying their device codes in the Ci { command.

' idevice code [. :device code...]’

Example:

s lawas g H Pressing [RTN]resets just the F device.

Mass Storage Operations

Mass storage operations store and retrieve information external to the computer and involve three
components:

* A mass storage device, which may be a card reader, cassette drive, or disc drive.
® A mass storage medium, which may be a magnetic card, tape cassette, or dise.
® The interfacing capabilities that allow the computer to operate the mass storage device.

The following pages illustrate mass storage operations using the HP 82161 A 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 hy HP-II..

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 (1 i)

Onece a mass storage device has been assigned a device code with the ¥ 4 1t} command, the device is
ready for use. The examples in this section use the device code T Lo 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 o perform a mass storage operation results in error 92—

rii —and no further action. Declaring a mass storage deviceto bea [ LAY or
device causes the HP-75 to divect display and printer information to the mass storage device
{the results will be meanlngleas) subsequently any attempts to execute mass memory commands will result
inerror 63—1mal

"—being displayed.

PHITIE iF' from memory to mass storage, | ;
is interrupted, the medium may need to be reinitialized. Be certain that all devices on the Ioop 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.

Important:

Preparing the Mass Storage Medium (I

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 [HITI¢

. 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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' :device code ' [ . number of file entries]

About 5 minutes are required to initialize a cassette tape in the HP 82161 A 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 IHIT - 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
g @it of rande, The most entries allowed for the HP 82161 A Digital Cassette Drive is
453. Values greater than 453 cause error 11—z = out of rarnas, Catalog space is reserved in blocks of

eight file entries; consequently, the catalog always armmmndatcs a multiple of eight file entries, and at least

error 11—

as many entries as you specify.

: wi—if an attempt is made to
read from or write to it. Note that ivsemiicl meddivim may d]bU occur 1f 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 s
interrupted during initializing.

An uninitialized mass storage medium will cause error 96— i i3

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:

o BASIC files, indicated by E. (Private BASIC, or F'E, files are available through magnetic cards, but not
through mass storage media.)

o Textfiles, indicated by 7.

*  Appointment files, indicated by .

* Keys files, also indicated by 7.

¢ LEX files, indicated by L,

¢ Interchange files, indicated by 1.

¢ Unknown files, indicated by 7. T'vpe 7 files may be cataloged, duplicated on the medium, renamed, and

purged, but not copied to memory.

You ean 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 ¥ B 111 The password limits access to the
mass storage file to those who know the password. The password ean consist of one to four letters or digits.*

The cnmplete file spec1ﬁer is quoted Examp]e& of acceptable mass storage file specifiers are '

. {The reserved words & zppt, and work ¥l are

alluwed as fﬂenamea in file %ppmtlor however, they are subsequently treated as ordinary fl]enam% 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
cauges warning 66— i veval i el ooy d—hat the HP-T5 allows the eommand 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 passwaord.

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.

Ii any file specifier names a nonexistent file on the mass storage medium, then error 62—
i osroi—I1s reported.

Cataloging the Medium {7 7)

To display the catalog entries of the current medium in the mass storage device, specify the name of the
devicein the &Y command.

To display the catalog entries of the medium in the
- mass storage device.

When vou press[RTN], the catalog heading of the medium is displayed:

Remains in the display for the current [
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 [1]is
pressed as the mass storage medium is repositioned and read. displays the first entry in the
catalog; [SHIFT][{], the last. The [~]and [=] keys with modifiers [SHIFT |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-75H 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 18 executed.

" command.

You may also specify an individual mass storage file in the

* file specifier '’

This form of the command dlspiayﬁ only the catalog entry of the specified file; no password is necesary. If
the HP-7o displays i i o

1, the specified name does not exist in the eatalog of the medium,
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Copying Files To and From Mass Storage (: 7)

% command enables you to copy one file at a time from memory to a mass storage medium or one

The =

file at a time from a mass storage medium to memory. Use one of these forms of the

¢ command to copy
any nonprivate file in memory to mass storage:

' i device code
" file specifier '

“filename ' T file specifier |

Examples:

Tempag do Corem Copies the current file to the {5 mass storage
device. Names, times, and dates match.

"H Copies i I in memory to the mass storage
device. Names, times, and dates match.

'# Copies the current file in memory to
mass storage.

- Copies "I EZ to F < on mass storage. New

hame, time, and date.

The source and destination files will agree in time and date if their filenames match. If the filenames differ,
the resulting file will be dated according to the clock reading when the £

¥ command 18 executed.

Tt 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 vou specify a password in a copy-to-mass storage command, the resulting file will be secured with the

password.
Examples:
Tl i Copies ¥ in memory to a mass storage file
named F and secures it with password 1 Z.
S Copies the = file in memory to a mass storage
filenamed . ¢ and secures it with password

Private BASIC files (type &) in memory may not be copied to mass storage.

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 71} command:

‘fitename
‘fifename '

‘ file specifier
' idevice code ' 1L
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Examples:

Copies i i iz from mass storage to ¥ i1
memory. New time and date.

" i Fade? i Copies F I LIz csecured with password {2, from
mass storageto ¥ LI_EY in memory. New time and
date.

If the mass storage file is se(‘mcd with a password, the password must be entered in the file specifier;
i—occurs and no copy is allowed. (The HP-75 will ignore

otherwise, error 66—:w sl i 5
passwords if supplied for mass stor'ige files that don’t have passwords.)

If thm‘o is not o'nough room in memory for an incoming file, the HP-75 reports error 16—
r—and the copy operation is not allowed.

If an appointment file on a mass storage medium is copied to the a5 ¢ © file in memory, the appointments in
the mass storage file are merged chronologically with those in memory.

Example:

senpy o darumey i osol B to mpp ot # Merges the appointments in the mass storage file
with those in the zp = 1 file.

All othel copy-to-memory commands must specify unique filenames in memory: otherwise, error 64—
—will occur and no copy will be allowed. A file on mass storage that is copled to g & ¢
i ') a file on mass storage that is copied to & #w:= must be a text file (type
1 #:—is reported. Key redefinitions take effect as soon as a copy-

must be an appointment file (tvpe §

T); otherwise, exror 68— o

to-! - operation is completed

If a copy-to-mass storage operation is interrupied by the [ATTN] 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.

Duplicating Files on Mass Storage (/(1F )

Usethe & ¢ command to duplicate a file in mass storage.
‘file specifier ' Vil ' file specifier '
Examples:
P Copies i " on the same storage
medium.
P Copies | L.E% on one mass storage device to
on another mass storage device. The new

Fle is secured with password 1.

[fthe 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

z—will occur and the copy will not be allowed. As with other Z{IF

error 64—
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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 | command may be used to rename files on mass storage media.

! ' filename '
file specifier |
il file specifier

" file specifier '
"filename ' TL
" file specifier

The three forms of the command operate identically.

Example:
cremans Cfil Coto Ui Renames & I i_£% on mass storageto & 1.0
mass storage.
The & 15 command doesn't require a password and ignores the password if supplied.

Important: Ifa 1 operation is interrupted, the medium may need to be reinitialized.

Purging Mass Storage Files

Execute the F! " command to make a mass storage file unavailable for future use.

" fife specifier

SR Removes | from the catalog of the storage

medium.

The “Li=4E 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 (F k)

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 vuth files vf'equal or less length. Eventually,
the medium may not have room for new files, and error 95— =i F il 1 —will occur when a copy-to-
“F command Lo make space available for new files.

mass storage operation is begun. Use the i

‘i device code

|

The device code specifies the mass storage device that will pack the medium.

Example:

Causes the UF device to re-record existing files on
the medium for optimal storage.
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Packing may require anywhere from a few minutes to an hour, depending on the number and lengths of the
files on the medium.

iz—the medium
"+ the medium. The data on the

i~ operation is interrupted or fa|ls with error 97—

Important: Ifa ¥
For R

will probably need to be reinitialized. Do not try to i-
medium is invalid and the HP-75 may require a full reset if such data is copied into memory. Be certain

.. Do not press while a

that the loop devices have dependable power sources before executing '}
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 52163 Video Interface interprets decimal codes 160 through 254 as inverse video characters (black on
white), [€TL]|[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 () through 31 and 127 through 255.

Escape Codes ([CTL][BACK], . [CTU[H], [eTy[3])

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.

Jrina i

You can specify an ESC by using ! “or P 1IHT statement—this directs the ESC to the
corresponding cutput 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 esecape code is directed to a [ = 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] - ' [RTN]causes the Vldeo Lnterfa(.e to clear the TV display and position
o & PEC : [RTN]has the same effect.

the video cursor to the upper-left corner. Typing o i

Two other keystrokes send escape codes to i, i = devices:

CTL . sendb J:..bC , causing | : devices to “roll up” one line. [CTL][}] sends a ESC 7, causing
i devu es to “roll duwn one hne Neither [CTL][] nor [CTL][1] affects the HP-75 display.

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 [
are identified as 0 through 31.

iy I device. The 32 display window positions

Escape code Display Window Response
ESC Moves the cursor one position to the right.
ERSC i Moves the cursor one position to the left.
ESCE Moves the cursor to column 0 and clears the display.
ESCG Moves the cursor to column 0.
ESC Jand ESC K Clears the display from the cursor location.
ESC Gand ESC F Deletes the character at the current cursor location and left-shifts all trailing
characters.
ESC - Turns off the cursor.
ESC = Turns on the cursor.
ESCxcr 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:

MIGTH IHF Allows an unlimited number of characters to be
placed in one display line.

FORMHLEEE Positions the cursor to a random column position.
(The 7 specifies row 7 of the HP 82163 Video
Interface; row parameters have no effect on the
display window.)

Displays a random character. The semicolon
supresses the CR/LF.

el Causes the HP-75 to reposition the cursor and
display another character.

When run, the program causes the following display and others like it:

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:

* [cTL][BACK] [SHIFT][5] [CTL][=] [SPACE] ® i [RTN
The [SHIFT displays the 2 sign, the character code of the [CTL] [=] 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 ¥ I S 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 : F statements to function properly. Use the
I HE % function to control the cursor during program execution. The /%7 T program included with your
HP-75 makes effective use of display window escape codes. Refer to appendix F for a listing of the P AT TH
program.

End-of-Line Sequences (E MO T HE)

After executing a F statemem {unless it ends with a semicolon), the HP-75 sends two other
TR 1% devices, A CR/LF is also sent at the end of
each llnc durlng a .1 %7 operation and whenevcr the number of characters printed in one line exceeds the

number allowed by the current 74 § [} T+ setting.

You can change the normal CR/LTF end-of-line sequence by using the EHTUIL T HiZ command.

LHiz [0-3 character string expression |

You may specify up to three characters in an EHL [ HE command.

Example:

Causes double-spacing to occur after each
statement.

Any HP-75 characters may be specifiedin an E L HEE ecommand; the characters will be printed at the end

of each print line. Specifying the null string {* ' or " ") suppresses the end-of-line c;equ{mce and Fi.1 ST or
{7 output will be transmitted as a continuous string (without line breaks). EHIi I#HE by itself

reinstates the default CR/LF end-of-line sequence.
- commands have no effect on D137 or 1,157 output. The current 1T I FHE setting remains in

i#iz command is executed. Tu restore the normal HP-75 end-of-line sequence, type
FiE O L@ [RTN]or £ it by itself.

effect unul another B

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:

* B0unshifted keys (examples: [Q], [=], [APPT]).

e 59 shifted keys (examples: [SHIFT](5], [SHIFT|[=], [SHIFT][ATTN]).

* 61 control keys {examples: [CTL](Z], [CTL][8], [CTL][LOCK]).

o 14 shifted control keys (example: [SHIFT][CTL][TAB]).
You can redefine keystroke combinations that use the [SHIFT) key or key as modifiers, although

and may not themselves be redefined, Do not redefine the system reset sequences such as [SHIFT
(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:

e Typing aids to speed up entries from the keyboard.

¢ Immediate-execule keys for any HP-75 operation in any of the three modes, EDIT, TIME or APPT.

A special text file named & #w# stores current key redefinitions in memory. The ks us 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 keyvhoards in memeory 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
pressed. The key is a typing aid because it displays the word F{ Tk 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 usethe &

"command for every key redefinition.*

‘key display character ' . ' key definition '[ ;]

Each DiZ¥ EEY declaration redefines one key or keystroke combination. {i£F ¥ is programmable, and
may be executed in EDIT mode with either the texi 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 keyv—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 [G], an = is displayed. Note that [SHIFT|(Q] still displays & and that [a)
displays the ©: character—these keystrokes haven’t been affected by the 25 £ declaration.

To temporarily restore the original key definition, press [SHIFT|[I/R] (the display character keystroke) before
pressing the key itself.

Example:

1. Hold down [SHIFT|while pressing the key.
2. Release [SHIFT][I/R].

3. Press[Q]: Lowercase = is displayed.

Typing aids are quickly created.

Example: Change the (%] key ([SHIFT][&]), so that it displays L 157, Press to clear the display and

type:

Because L. I %7 appears between quotes, it will be The redefinition is stored in memory.
displayed as typed.

* The [aTTN], [EDIT], and [RTN] keys and the [SHIFT|[I/R]

may be redefined indirectly. Refer to Editing the i« .42 File, page 151,

{display character] keystroke may not be redefined in a Ukt F o declaration, but
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Pressing [%], or [SHIFT](5], will now display i- 1 57T instead of *. If you continue to depress the keystroke, a
% T's will appear in the display. To display the * symbol instead, press and

whole series of . |

then [SHIFT][5].

Display characters with codes greater than 127 (decimal codes 128 through 265) will net appear in the
display when a key to which they have been assigned is pressed unless the key definition contains the [SHIFT
keystroke. To enter the display character ( 2) itself, you must press [SHIFT][I7R|[SHIFT][I/R].

Example: Use the (B F &Y command to redefine the shifted [A]to display the underlined A ([5). The key
definition must contain the display character so you must press [SHIFT three times, twice to
enter the display character and once to enter the fi. The keystroke sequence to accomplish the
redefinition is:

ged wey A, '[SHIFT](I/R](SHIFT][I/R][SHIFT][I/R][CTL][TIME] " :

Before pressing , the display will look like

this:
Pl R, ERTE B
After you press [RTN], the definition is stored in
memory.
The i =1 File (CAT HEYE)
The & @iz file is a special text file that stores HP-75 kev redefinitions. [t's special because it’s created and

= filein the same ways

updated by the HP-75 operating system. However, you can examine and edit the
3 1 HEYS command:

The catalog entry of the i & w = file, showing the
filename, type (i for text), size (28 bytes), time, and
date of creation.

= file

The time and date of the & 2= catalog show when you created the & - file, In this section, the i

was created when you pressed [RTN]to redefine the [Q] key.

Undoing Key Redefinitions ([SHIFT](I/R], LiEF EEY, PLURGE EEYE)

After you've redefined a key or keystroke combination, there are four ways to restore its original display
function:

» Press before you press the key itself. This is a temporary measure.

* Execute another Lizi- #EY command that declares the original definition.

* Renamethe k == file, as explained in Multiple Keys Files, page 147.

5, which erases all key redefinitions and removes the

* Purge the entire & == file. Execute
i- =i = file from the system catalog.




Example: Usethe :
display lowercase :i’s. The i

F.E7 declaration must include two <i's, so you must press SHIFT [I/R]

twice—once for each time you type =:

efed by Tat o T i W H

Press [SHIFT|(I/R] before pressing the [Q] key. Unshifted [Q] key is restored to its original function.

If you specify a null string in the i " command—that is, a key definition composed of two quote
marks and nothing else—then you disable the specified key or keystroke.

Example:

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 L. I %7 command,

S TN UL TET M Type the ; character by pressing [SHIFT][I/R] and
then [SHIFT][5]. The semicolon is omitted.

Press to store the new definition in memory. Afterwards, when you press [5], two things will
happen:

1. Thestring L. 1% 7T will be displayed momentarily.

2, Thei.I%7T command will be executed.

The result is the same as typing L " [RTN]. Note the importance of the semicolon: The semicolon
determmes whether a carriage return/line feed automatically follows the display of the key definition. If a
LI Y command ends with a semicolon, the CR/LF is suppressed and the key definition is only
d]splayed If the semicolon is omitted, the string is displayed momentarily before a CR/LF occurs, causing

the key definition to be executed.

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
T, and ®i!*—may be entered as the key definition, in uppercase or lowercase letters.

Example: Define the keystroke combination so that it runs the = : program from section 1.

Pressing [CTL] IZIdi%plays the
that the filename = 1!

quoted. The bemlcnlon is omitted.

i character. Notice

must be separately

The [CTL]]

[Z] keystroke combination is redefined.
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Because the semicolon is omitted from the command, pressing causes I L
displayed, immediately followed by a CR/LF. It's the same as if you had typed i
then pressed [RTN], causing the HP-75 to execute the |

feommand.

Fetching Key Definitions (i

The “command enables you to recall the definition of a key or keystroke combination. It's a
shortcut for altering key definitions.

‘key display character '

Example: Check the current definition of the unshifted [w]key. Press the key and type:

Currently, [w]displays the :: character. The cursor
is positioned at the first character of the key
definition.

Use the FETOH KEY 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 [SHIFT] [I/R] kevstroke sequence to temporarily restore the original display function of the key while

typing the ¥ #.£% command. For example, to fetch the definition of [CTL][Z], which was redefined
above, press [FET|and type: k54 ' [SHIFT][I/R][CTL][Z] '
Before you press [RTN]the display will show: After you press [RTN]the display will show:

1’1 essing [SHIFT](I/R]and then [CTL][Z] displays the The current definition of [Z).

Changing the current key or keystroke definition involves three steps:

1. Press[DEL]or [SHIFT][DEL]1lo erase the definition in the display. (You may want to press [1/R] as well for
the insert cursor.)

L

Type the new 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 toits original function, press [SHIFT key to delete the key definition:

[SHIFT deletes from the cursor to the end of the

definition.

Press[SHIFT] again before pressing [CTL][Z], and type the rest of the definition:

Remember the final semicolon.

Pressing [RTN|restores the original display function of [€TL][Z].

After you've fetched a keyv definition using the § Y command, you may change either of its two

parameters—the key definition or the key dlsplay Lhaldcter Note that ¥ " displays single
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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

£ command to create typing aids and immediate-execute keys for TIME and APPT
modes as well as for EDIT mode.

You can use the {15 F

Example:

e SR 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.

{ commands are entered from EDIT mode.

Remember that all LEF
Multiple Key Operations ()

You can combine two or more EDIT mode instructions in one DEF % command. The # concatenator
symbol is used to join BASIC statements and EDIT mode commands,

Example: Redefine the [=] keystroke so that pressing [SHIFT][=] causes the HP-75 to perform four
funections:

o SetaliZiFHY H7 command).
¢ Setadisplay width of 32 columns (the i I 1 command).
¢ Display the catalog entry of the current file (the . T command).

®» Listthe file (the |.

"command).

One DEF ¢ assignment is all that’s needed:

Use [=)to display the | character. Spacing
and case are unimportant in the key definition.

Pressing [RTN] redefines [SHIFT][=] to execute the four specified commands.

Note that by using compressed spacing, it's possible to create a key defmltlon that exceeds the HP-75 line
length. When a long key definition is fetched, error 67— 1 1 st Dovre—will occur, and only the first 79
characters of the key definition will be displayed in the [If

)

- may exist in memory. However, any number of keys files may reside in memory

Multiple Key Files (¥

Only one file named |
slmultanenusly, as long as they have different filenames from each other. When you are finished using a

i file, but want to save it for future use, give it a new name using the : & command:

Tii filename’

Note that the name of the active key definition file, & =, appears unguoted in all commands.
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After you rename the & &3 = file, the system catalog will report the file with its new filename, converted to
uppercase. All previously redefined keys will resumne their original function. Subsequent key definitions will
he stored in a new keus file created and updated by the HP-75. To reactivate a previous key file, first

LR GE "E'ther:urrentn @i file and then execute:

REzHAME filename' T

The specified file will become the active i =i file. In this way, you may switch from one customized
keyboard to another.

)

i 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 =

For example, to copy the & =.:2 file to magnetic cards;

e ks Lo e ol

Omit quote marks when specifying the current i u s

iz the
current & == file before executing © file to
memory, all declared keys and keystroke CUI"I"lbl nations immediately assume their new definitions. Refer also
to Copying Files T'o and From Mass Storage, section 9, page 135.

Because only one file named i =

3. OnLe you've finished copying a b ez

CREEDD OTON R

Advanced User’s Information
A number of refinements give you additional control over the HP-75 keyboard and display:

# Inaddition to typewriter keys (like[Z]), you may redefine editing keys (like [TAB]) and system keys (like
[SHIFT][ATTN]).

*  You may use key redefinitions to control the cursor’s behavior.

*  You may edit the i &5 file directly.

* 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 [&] is associated with . [A], with % 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

(SHIFT][I/R]and then [TAB]:

ERE The key, when following displays
an underlined tau symbol.
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Use their display characters to specify editing and system keys in D5 5% commands,

Example: Changethe key so that it displays three blanks.

b ke Ty, CLH As above, press [SHIFT|[1/R] first to display the [TAB
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 examp]e the [TAB] key no longer
tabs in TIME and APPT modes, even when it follows [SHIFT][1/R]. Another DiEF i
used to restore the key’s original function. For [TAB], type:

7 command must be

Cr SHIFT|[I/R] must be pressed twice for the
redefinition,

Aol ey

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 is pressed or whenever
the machine attempts to turn itself off after its 5-minute timeout period.

Example:

Ckey (T rimed . dated B Press [SHIFT][I/R] and then [SHIFT][ATTN]to display

the underscore character.

Pressing [RTN | redefines ATTN]to display the time and date. The only way to turn the HP-75 off now is
to execute the &% command:

Turns the HP-75 off,

Press to turn the HP-75 back on. Until is redefined to its original function with another
OEF EEY 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 Hiffi command in a ATTN

definition, you can cause the HP-75 to run a program when formerly it would have turned off.

Controlling the Cursor

Using the I K'Y command, [SHIFT][I/R], and the editing keys, you can manipulate both the replace
cursor () and the insert cursor (#) in a variety of ways. Simply specify the editing operations you wish to

oceur as part of the key definition.

Example: Define the [CTL] [1] keystroke so that it fmdc: th cosine of any number in the display.

Trigonometric mode is assumed to be i}
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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/7R]).

4. Type zozd

5. Press[RTN].

To translate the above sequence into a % declaration vou need to use [SHIFT|[I/R] to spec:fy three of
the keystrokes in the above procedure: (1], [SHIFT] (<], and [VR]. Translated into a DEF
declaration, the procedure becomes:

5 Y.t i [SHIFT][I/R](SHIFT][=][SHIFT][I/R](/R] == ©

Before you press return the display will look like
this:

A . . . . . .
T T + Semicolon is omitted for immediate execution.
|

‘ l I/R]display character,
[SHIFT][=] display character.

CTL]|[1]display character.

Press when done. Computing the cosine of an argument in the display is possible with a single
keystroke:

What's the cosine of 4.5 radians? Pressing [CTL][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.

Example: Redefine [CTL] [0] so that it clears the display, displays | A , turns on the insert
cursor, left-shifts the cursor, and prepares to display the character of the next key you press.

FEY e R Press [RTN]when done.

/o / T \T_ Semicolon

[eTu)[e] (i7R]  [SHFTI[ZR)
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Try fetching the definition of any key, say [LOCK]. First press [CTL][0]:

o Now press [LOCK]. Pressing [SHIFT](I/R] first is

UNnecessary.

This is the current definition of [CTL][0].

The character is displayed. Pressing [RTN]fetches the current definition of
.

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], [FETJ, [f],
[1]. [RUN], [SHIFT][ATIN].

Editing the &= File (ED T EEYS)

A direct way to modify, add, or delete key assignments is to edit the i =
the i @2 w file. Use the '

file. First, move the file pointer to

: command.

Specifies the i &1 = file. The filename is not quoted. The catalog of the i &wis file appears.

Now vou can edit your key assignments directly. Press [1]to display the first line of the file:

A t
The current definition of —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 i : 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.

1z file. Make sure your line numbers correspond to the decimal codes of the
desired keystrokes. Making a mistake (such as executing a command) may cause unwanted
redefinitions. Although it’s possible to redefine the [EDIT], [ATTN], and [RTN] keys while editing the i @ . % file,

Be careful when editing the k =

doing so is 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 >E0D T {Zin the command
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field. Furthermore, only the [ATTN] 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.

i command.

To leave the b 22 4 file, execute another

String Expressions in v Commands.

You can use a string expression as a parameter in a Db

FEY declaration. The most general form of the

“command follows:

[
|
L

one character string expression . string expression [:] i

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:

frordnt Pressing [RTN]defines [CTL](Z](specified by
'y to serve as a paper-advance key for

= devices.

Slmllarly, the definition of a key may be fetched by specifying the decimal code of the key in the
i FEY command.

SNE IS

The definition of [CTL][Z].

W H '/, the two parameters are represented as quoted btrmgs
This means that o above 18 converted to the quoted string “ii'. Using the F : "y
command for special keys such as [BACK](backspace) and [CTL][J](line feed) may result in unusual dmplays
because the backspace and line feed characters are displayed differently from other svmbo]&. The
recommended practice is to use the i

i funetion and decimal codes to specify special kevs in {
declarations.

Escape Code Key Definitions (THE 2 <27 3)

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:

L tpedint ched BT Lk Redeﬁne&. m. W] to send an escape code to

i = devices.
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If the HP B2162A Thermal Printer has been declared a I*
switch the printer to a double wide mode.

1% device, then pressing [SHIFT will

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 [CTL][2] key to move the cursor one position to the right. The escape code that
S and i

performs this cursor movement is ESC i, so the keystroke must display two characters, ©

CoH 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 ( T1FLIT)

It’s possible for key definitions, while executing, to accept responses from the user by means of the !
statement.

Example:

Specifies three operations: Iii

After the [}iF K EY declaration, the [CTL)[4] keystroke causes the HP-75 to:

e Accept user input for a filename, stored in calculator variable
# Begin a card reader operation that copies a card file to the specified file in memory.

» Movethe file pointer to the heginning of the specified file,

When pressed, [CTL][4]displays the key definition, followed by a carriage-return:

i Type ' tw= 1 ' [RIN]for the filename

S Fromm o csro s Firam B DETHI Ready to copy a card fileto TELT |

Assuming a card file is actually read, the last operation caused by is moving the file pointer to the
beginning of the file:

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 IIT 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. Ifthecurrent EDIT fileis a nonempty wo i §4 12 either

2. Execute an E31 T command to create a new BASIC file. The following pages employ a program named

166
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¢ [RTN]. The catalog of the new file |

-t 80 you should type #:ii t "olieck
be displayed, showing a file length of O bytes

3. Execute an #LT{! command to begin line numbering.

4, Typethe program statements one by one using the typewriter and editing keys, and press [RTN | to enter
completed lines in the file.

5. Press to stop the line numbering.

- Program

The | . program returns the balance of a checking account after each check or deposit is entered. The
listing below shows the . ¥ program as you enter it from the keyboard. You may choose to press

now if you prefer entering programs in uppercase letters.

Note that the program has no ii statement. Each BASIC file is created with an invisible end-of-file

marker as the last line of the file, so including

statements is optional. The examples of this manual

usually omit &M statements.

Torun -

i-, press [RUN]:

5 The program prompts for the initial amount. Tvpe

PRGM ' [RTN].
Che ok i i sitien B The program prompts for a check or deposit amount.
PRGM Enter a check amount of $14.53. Type — | & .

RTN|.

displayed for 2 seconds (the
1 interval).

The new balancei
i plus the

PRGM

Chogcl Ce 0 or depogitier: 14, 53 Then the previous amount is dis Liyed This time,
PRGM enter a deposit of $120.25. Type : over the
displayed amount and press [RTN].

i B Press [RTN  here to add another $120.25 to the
PAGM balance.
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When done with the program, enter i for the check/deposit amount—you can press first to clear the
displayed amount. When you type i [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 IMFLIT statement (line 40} sets the initial balance. The second It I statement {line 50} displays the

current value of the transaction amount and accepts a new value for that amount. The 4%, function (line 60)
-

converts the input to a numeric value. Finally the I statement (line 100) tests for an input of £ and
determines whether the program will continue at line 50 or “*drop” to the end of the file.

Running Programs ( [RUN], )

Programs can be run in EDIT mode. Press to run the current BASIC file, or execute a form of the ¢
command to execute gny program in memory.

[fine number]
‘filename ® [ . fine number]

Examples:

EEIPRT Begins execution of the current program at the
lowest-numbered line, the same as pressing )

Begins execution of the current program at line 30.

it Begins execution of the specific file, & ik
lowest-numbered line.

Begins execution of the specified file, F¥
line 300.

If the 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 # !} command.
However, if you try to run a text file, error 65—

LM EEY

s—will oceur. If you try to execute
- e s—will oceur.

Sor UM AFFT, error 84—t ra o

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 Fli¥ 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 =i/ command, or execute a ""FHIL
statement (page 230). After program initialization, the catalog entry for the program will show an increase
in file size, and the iz function will show a corresponding but larger decrease in available memory. Refer
to appendix ) for program memory requirements.
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Interrupting Programs ( [ATIN],

)

To interrupt a program, press the [ATIN]| key. For example, press [RUN]to begin the {

£ program:

k- Now press to stop execution.

BT 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: TiiF, N oy D
(continue) wmmﬂnd causes

4, and

a1

After an interruption, if the program hdSI‘l t been deallocated the
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 statement.)

[fine number]

Example:

i
PRGM

sooni# Irritial

Execution is continued.

You can continue execution at any line of the program by specifying the line number in the i
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.

One difference between Fiiti and CUHT is that ¥l defaulis to the beginning of the pmgram while COHHT
defaults to the next program statement after the interruption. Another difference is that =i
program in memory, while TUHT applies to the current file only. A third difference is that  initializes
programs, destroying former variable values and program conditions; CUHT keeps things as they were.

i Cdn access any

If you edit—add, change, or delete—any of the lines of a program, you deallocate that program. Executing a
AT command before initializing a program or affer deallocating a program causes error 31—

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 0 slatement (page 163)

and by error conditions (vefer to section 17

Examining Programs

)

Listing Lines (1. ::

The i. i 51 command causes an entire file or selected lines of a file to be listed on the HP-75 display and other

% devices (page 128). The ‘command causes a listing to occur on current

devwes (this means the HP-75 display if you aren’t using an HP-IL printer).
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Example:

Lists the entire file. Press to interrupt the
listing.

Print-lists line 50.

The ! 4% command controls the rate at which a listing occurs on the dlSplay If you press any key besides
[ATTN] durmg a listing, the 221 A'Y will be overridden. The i} i ' commands determine the

maximum number of characters that will appear in each llsted line. A i+ i 5 TH setting greater than 32 causes
longer lines to scmll across the display (page 40). The remammg samples of this manual show all program
‘i setting of 32. Here's a listing of the

listings with a

Notice several things about the listing:

® 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.

® The prompt and cursor don’t appear. Listed lines are available for viewing but not for editing. The next
key vou 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]:

£ E The file pointer is set to the line at which the
program was last interrupted by [ATTN].

The prompt and cursor indicate that the line is ready to be edited. To clear the line from the display, press
[CLR], [ATTN], ox [EDIT]. However, the pending line stays fixed until one of the following occurs:

®*  While the same program file is running, execution is stopped at a different line of the file by the
key, by an error, or by a * = or i i} statement (page 165). For example, after an error has stopped
execution, pressing [FET| and then recalls the troublesome line to the display for editing.

e [1], (3], [SHIFT][t], or [SHIFT][+]is pressed to move the file pointer.

*  Anotherline of the file is fetched (F £

®  Another file is edited (i

® The current file is purged (i*
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Programming the HP-75 file editing commands is discussed later in this section.

The pregram 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[RUN]Jtorun the current program.

2.  Press[ATIN]to interrupt the program.

3. Press [FET)and [RTN]to show the location of the file pointer.

4, Press [¥]to move the file pointer to the last line of the file.

5. Type [CLR] =r:r t [RTN]. The program resumes execution from where 1t was interrupted, not from the
last line of the file.

A program that ends “normally”—that is, by executing an £l statement or by reaching the end-of-file

marker—won't affect the location of the file pointer.
Example:

1. Press[ATTN]to interrupt the program.

3. Press to move the file pointer to the first line of the program.
3.  Press[RUN]to restart the program.

4. Enter a i for the deposit amount to end the program.

5. Press and then to display the pending line—it’s still the first line of the file.

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 s not changed.

)

Use the ¥ £ 70 H command to fetch a specific program line for editing.

Examples:

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

Specifying a search string and line number. Fetches the next line (beginning from the apecified
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:

o A line number, or unsigned integer, from 0 through 9999 that determines the order of program
execution.

o A kevword—like | M7 —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:

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 kevboard. In the HP-7h the
difference between statements and commands 1s, 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:

\

I' Discussed in this section.

Discussed in section 12.

l‘- Discussed in section 13,
} Discussed in section 14.

Discussed in section 16.

} Discussed in section 17.

" You can execute a - + 7 loop from the kevboard if the entire loop is concatenated with & symbaols.
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The following system commands are not programmabhle:

Al T

Discussed in section 6.

ExXTO

The following system commands set a machine condition:

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

Multistaterment lines are program lines thal contain two or more statements or commands. The HP-75
recognizes the |2 symbol as a concatenator,

Example:

FEEOLDITEP OB OB OEEER & RETURM Joining three program statements by means of the
i symbol.

Multistatement lines offer two advantages:

¢  They conserve memory. Refer to System Memory Requirements in appendix I,

® They result in a slight increase in execution speed.
There are several things you must be careful about when you type multistatement lines:

* Tt'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 & to03 | oris—to oceur 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 line in 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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» Thestatements DT H, " should not be used in multistatement lines.

s Other statementb bhould always appear as the last statement of the line; TiI¥, TH L REAL
B : : i i 8. For example, if there is a G171 statement
ina multl.statement line, branching will occur bcfﬂ-re the next statement in the line can be executed.

e If you concatenate conditional statements (1¥..TH :£), you should be aware of what happens
as a result of the Boolean test. If the condition is true, all instructions concatenated after T HE [ will be

executed; otherwise, all instructions concatenated after & 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 b.

*  Numeric array variables store multiple numeric values. Array variables are discussed in section 13.

s String variables store character information. String variables are discussed next.

", and i #: program wvariables are

# statements and as parameters in a

St btatement.

String Variables

String variable names may consist of any letter or letter digit Lomblnatlon followed by a dollar sign (#). For

example, acceptable string variable names are & S, and 7 F

s

The HP-75 assumes that a string variable stores 32 or fewer characters unless you use a 1 [ Il 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:

i 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 siring.

Cal(.ulator 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:

Using # to concatenate three quoted strings. The result. Note that the strings are displayed with
no leading or trailing blanks.
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{.%is assigned the concatenation of H:#¥ an

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 LE7T statement are frequently used to assign values to program variables, although
typing LE T is optional.

T1 simple variable [. simple variable..] = numeric expression
[LET] string variable [. string variable..] = string expression

For example, the following statements are equivalent:

If a numeric variable is used in a computation but hasn’t been assigned a value, warning 7—no waiue—
will oceur, 0 will be used as its default value, and execution will continue. Likewise, if a string variable is
used before being assigned a value, rio il
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 o i v § 7 [RTN]).

E]

# will be reported, and the null string will be taken as its

In a string assignment, the string must contain no more characters than the size of the string variable;
3ot on Lona—will oceur.

otherwise, error 42—= 1 ¢ 1t

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

I=)

Two statements halt program execution:

Halting Execution { £+

“ gllows you to check and change variable values, perform most other keyboard operations, and
! statement executed in 4 running

afterward continue program execution with a ©-ZiH7T command. An E

program deallocates program variables, causing their values to be lost.
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Pressing from the keyboard has the same effect as a & T1iF statement in a program. Also, theend of a

BASIC file has the same effect as an £ Hii statement in a program.

Suspending Execution (i [ 7)

A LFITT statement specifies the number of seconds the HP-75 will wait before execting the next program
statement.

i number of seconds

The number of seconds may be specified by any numeric expression. The HP-75 limits the value to 0 to 2%6
seconds (about two years), with a resolution of 0.1 seconds. Negative parameters cause a wait of 0 seconds.

Ifablf !t " gtatement, then the total time the line will appear in the HP-75 display
will be the sum of #5177 and DiEL#"Y parameters, Execution of the next statement will be delayed for the
entire interval,

To cancel a 1# I T statement and halt the program, press [ATIN].

)

Qccasionally, you may want to insert remarks in order to document your programs internally., Program
remarks may be added by means of the R i (remark) statement and !, the comment indicator,

Program Remarks (:

(1M [any combination of characters]
[any combination of characters]

The keyword 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 mdlcator in
2 or LA TF statements. Note that alf characters following a i or #E17 keyword are considered part of a
comment so that comments should.always appear lastin a line,

Displaying and Printing Information (! , FRIMNT, THE)

The i1 5 Statement. The 3
to the HP-75 display and other

- (dzsplay) statement allows numeric and string lnformatmn to be output
% devices, regulated by DL Y and B 10T Hsettings.

* [display fist]

The display list can contain quoted characters, variable names, other numeric and string expressions, and
the 7 #it function (page 167), separated (and possibly terminated) by semicolons or commas,

With no parameters specified, the [! | % F 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 1sn’t sufficient).
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Example: The following short program displays 13 characters on the same line, although it executes the

 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
appear after the last item in the display when you press [CLR]. You can include another [ I #iF statement (for
example, <£ I'I%F) to complete the output operation, allowing the prompt to reappear left-justified.

To save typing, it’s usually unnecessary to type the i1 5P keyword itself. Just type the display items and
press .The iiI 57 statement with parameters will be entered in the BASIC file.

Example:

Lines entered as... ...are listed as...

e U Time s up ! 1B DLEP “Tims's upt"

......

This implied 0 I %[ statement must be the first statement in the line.
The FRIHT Statement. The ¥ statement causes information to be printed on i Is
devices.

HT [print list]

Like the display list, the print list can contain quoted characters, variable names, numeric and string
expressions, and the 7+ function, separated (and possibly terminated) by commas or semicelons.

When no parameters follow the keyword F! T, the printer devices advance one line (that is, a blank line is

output to them), If a 'R [ HT statement ends in a semicolon, then the carriage return/line feed is suppressed.

The TF# Function. You can use the ' i and FFIHT statements to display or print

information at specified column positions.

& skips to the specified column before the next parameter is
displayed or printed.

i column 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
past the limit allowed by the current |- i+ getting, then the position is reduced by that width
until the position falls within the proper range. A nonpositive argument causes warning 54—

Mt or FE

irwald s TAFE—to oceur and the THE function to default to 1.
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The main consideration with

is the line limitation of the current i 1TH setting. The

i1+ setting 32 or greater:

To position the second character string (i-3u1). The first character of i is printed in column 18.

You should use a semicolon rather than a comma after the 7

F keyword is necessary.

The minus sign of the number is displayed in
column 30.

function so that the following parameter will

be displayed or printed beginning at the specified column.

Note that 77 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 HFLIT)

The It

request of a program. That is, the i
executing programs. The

i statement allows you to have keyboard interactions with

"statement may take three forms:

r I

variable |[.variable..]

prompt ' ; variable

‘prompt ' | prompt string expression ! variable [, varfable..]

[. wvariable..]

If the Ihf

{7 statement consists of a variable list only, then when the statement is executed, a question

mark (7} appears at the cursor’s current location in the display as a prompt for user response:

Example:

No prompt is specified in the statement.

Executed as:

i

PRGM

Prompts with a question mark. You can respond

Any combination of numeric variables and string variables may be specified in an 11

Example:

with a quoted or unquoted string for a string input.

4T list,

Specifies three simple numeric variables.
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When an IMFiT statement calls for more than one variable, type in the variables on the same line,
separated by commas, like this:

TELEL I, 1ELTH Press when done.
PAGM
I HFUT variables are filled with keyboard values from left to right. Inputs for numeric variables must be

numbers; numeric expressions (e.g., = 117 # 1) are not allowed. Inputs for string variables are interpreted as
straight text—that is, as characters only. The inputs for string variables can be gquoted or unguoted
characters, but an unguoted 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 | MUY statement causes the HP-75 to display an error message and prompt again for input.

When you include a quoted prompt in the [T statement, that string appears in place of the question
mark.
Example:

ig@ IHPUT “Has Specifies the prompt.

Executed as:

Flame=§ The characters in the quoted prompt are profected;
FRGM that is, you may not type over them.

You may include a [i1 =F statement before the I1MFHLIT statement to achieve a similar effect.

Example:
LEE ODISP O Hanes ') The [1] ZF statement ends with a semicolon to
suppress the CR/LF.
i IMFLUT PME
Executed as:
Manme=7H 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 IM®UT statement, then the
current value of the string expression will be displayed, when the I0FiT statement is executed, with the
cursor positioned at the first character.
Example:
1ag IRFPUT Hame=', HE HE The first prompt must be a quoted string; the second

prompt may be any string expression.

Assuming that the current value of iH¥ is Ei= 1, then the statement is executed as:

Mamo=Ban The second prompt is available for editing.
PRGM
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Pressing will clear from the eursor 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 [RTN] stores the input in variable ¥, the first—and in this example, the only—variable in the
THEZLT list, The extended I HFUT statement, as used earlier in the CHECE example program, provides a

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:

13 THEET
Ll Ll

Bk No characters will be displayed before the value of

b

% is displayed.

You can also specify a different variable as input variable than as prompt variable:

Example:

$1PE The eurrent value of +F will be displayed, but i*%
will inherit the input value.

The total number of characters you may type in response to an [ HI7LIT 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 mowve 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 | H command (page 40) sets the number of characters that may be typed in response to an | i
statement before the beeper sounds.

Note that [RTN], [RUN], [1], [1], or will all terminate an 1 M”17 response. For example, during the ik
program, you may use the [} key instead of the [RTN] key to enter a check or deposit amount.

Program

i program is prerecorded on four magnetic cards supplied with the HP-75, After you've played
the game, you'll use the I

7T TH file as the target of a number of file manipulations.

The magnetic cards have recorded on them the size of the FiEYHT T 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 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 0% command;

* The size of the FA7FT T program may vary, depending on which version of the program you're using,
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The response indicates the HP-75 is ready for a card

reader operation.

The HP-75 guides you t‘nrough this copy operation as through all card reader operations, displaying
messages at the current © MY rate.

Type = #EwEt ie ! to move the file pointer to the FiEYAT TR file. FH7F T TH challenges your ability
to rememhm‘ 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 [RUNto start; there will be a slight delay while the program is initialized.

Pt tentdion

PRGM

After you've seen the characters, the HP-75 displays the two brackets ([

vour initials, and the beginning point total:

The program greeting

PRGM
=) ERR=1eT, Zopeop ] ; Type a | [RTN]to specify single competition.
FRGM
i o ol Select the level of difficulty. Try easy for starters.
PRGM Type = [RTN].
HES B e iritial it Type in your twe initials, in uppercase or lowercase
PRGM

letters (this example uses 7). The next will
start the game. However, read the next few
sentences before pressing [RTN].

After you press , this message is displayed

momentarily. The HP-75 1s about to let you glimpse
the characters you’ll match up during the game.
; BB OE OB OB OB i i The characters are “flipped” one by one.
PRGM

1) you'll use to select characters,

Fach # hides a character.

Use the [~] and [<] keys to select a character position. Then press the space bar to reveal the character hidden

at that position.

Example:

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:
BEEME OB F % #0#1% B B # ARG BLm1# % 8 B BIMIE B # B ARi1ZGE
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 FF'Y 5T T+ program is listed in appendix F; lines 1080 and 1090 may be changed to vary the way

the program works. For example, the variables TZ, T2, TH, and T£ determine the delays in the program, H%
sets the number of pairs of symbols, and =1, 11, 01, and | determine the scoring.
The ¥

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

The specified catalog entry is displayed. After a "5 Ri.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.

Y rate, and the

The specified line will be fetched to the display buffer. The line will be displayed when
kevboard 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.

mbhers specified 'ﬁ'ter

Running any program first deallocates all allocated programs,

Transforming an allocated program deallocates that program.

The file pointer must first be moved to a file (use £
¢ command can be applied to that file.

") before a DIEL

‘= program uses a number of file commands to manipulate the F
to LheCk available memory; Fitbi]
FRYAT T H—type clear

i+ file. T'ype RTN
= requires 300 bytes. You can “free” about 1000 bytes by deallocating
. {This deallocates programs and elears caleulator variables.)

Then execute &5 1 7

+ * and enter the following program:

Makes ! i available for editing. The catalog
entry is dlsplayed fur 2 sewnds

Deletes lines from

Lists the end of §
up the listing.
Nt We'll use TEFIF as the name of a new file.
Copies the current I T file to TEMF
Displays the catalog entry for 7ET#F.
Renumbers the beginning of the current file
(FHRATTH) so that numhermg beglnb at line 0.
R B Merges a portion of TEF into i

'=T 1. Press any key to speed

Purges the temporary file.

Returns the file pointer to this program and
displays the catalog entry.
158 RUH CFAVATTH! 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
the program greeting portion of F#v'H T TH is duplicated each time the {fiHAGER program is run,
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Turning the HP-75 Off (

)

The programmable - command turns the HP-75 off. When the HP-75 turns on again, execution resumes

at the statement following the &Y 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-75is 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: 2FF 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 [ FUT statement requires a
keyboard response, and if no response occurs for 5 minutes, then the HP-75 turns itself off. The

i D O -, and card reader similarly require a kevboard response. The program remains
initialized while the HP-73 is off and may be continued with the ¢ 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, tnitialization 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 oceur 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, ete. 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 mterrupt arunning program
! statement

and cause it to halt unless iFiis in effect or you catch the errors with an

(page 258). Run-time errors can include referencing a nonexistent array element, attempting to use

uninitialized data, string overflows, ‘I variable mismatch, trying to access a nonexistent file, etc.

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

The =i =i

Multiple Instructlons After T

Looping (-
Changing the Increment Value (=
Nested Loops

Subroutines (L

The Computed &0 7

The Computed & -

Bypassing a Pending Subroutine Return (I

PrOgram T IS L. e e e e e
Setting a Timer (!}
Turning Off a Timer {5i =
Timer Branches and Subroutmes

(OR T o GOTOand D ;
MoreAboutTlmers ..........................................................................
Introduction

Branches, loops, and subroutines can be used to control the flow of program execution. This section covers:

® Unconditional branching with ¢:{! {{! statements.

¢ (Conditional branching with T F.. THEHM, E| %E statements.

*  Looping with ¥ OF-MHEXT statements.

-~ statements.

* (reating subroutines with © =, and

* Branching with il Tiiand TiH.. i1} statements.

® Setting timer interrupts with 1 TIMEER # 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.,

1% or that causes execution to continue at a line different from the currently executing line (e.g.,
I} may not be executed from the keyboard.

Unconditional Branching (

The =071 statement is simple and direct; it transfers program control to the program line whose line

number you specify.

it fine number

This is called unconditional branching because a branch occurs every time the statement is executed,

176
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Example:

DoE GOTO Hafd Transfers execution to line 3000,

370 statements may branch to higher-numbered or lower-numbered lines and are useful for creating
program loops.

Conditional Branching ([ F...* )

A conditional branch enables a program to make a decision as the result of a specified condition, or test. Use
the 1i...THi-} statement for conditional branching, The simplest form of the statement is:

IF  numeric expression THIZH line number _J

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

T

next program line after the {¥..THZ ! statement,

SEEOLF R THEM 1266 If % is nonzero, then execution continues at line
1200; otherwise, execution continues at the next line
in the program.

Gf IF L, 886l THEHM If 7 is less than .0001, the relational expression
evaluates to 1 and the program branches to program

line 1200.

If H%="%"or '+, the Boolean expression is true
and execution jumps to line 1200.

IF..THEM statements are most commonly used with relational operators (=, <, >, <= >= <% and #),
although the test can be based on the value of any arithmetic or Boolean expression.

......

branching:

I¥ numeric expression THIEH [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 7iii=ii 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 T+

Examples:
i Ta [ Ifthe value of | is nonzero, then decrement I:
otherwise, ignore the instruction.
S O1F MmR THEN ASHIGH 10 rtw, ipc If I equals 2, then assign the HP-IL loop

accordingly.

tata IF Hzda D THER PURDGE

E If memory is less than the value specified by £, then
purge the specified file.




All commands and most BASIC statements may be specified as conditional instructions. The following

statements are not allowed after T

cor T T —will oeeur if you type an DR

Error 86— 4 statement that includes one of the

above.

Notethatan I F... THEH statement that doesn’t cause branching may be executed from the keyboard.

Example:

the I ¥ condition to be
{instruction to be executed.

Pressing [RTN | caus
evaluated and the 74

The i %5 Qption

A third keyword may be included in an 7. 7#EM statement: 2L 2E, If the numeric expression is evaluated

as false, the program will perform the specified £

instruction. A variety of forms of the
=iz statement are available:

| IF numeric expression fine number I fine number

i allowable statement... allowable statement...
t or or

| command... command...

Depending on the value of I, E 4 will asasume one of

two values.

Depending on the value of <, either the subroutine
finishes executing or a branch to line 4400 occurs.

The values of ¥ and & determine the type of error
processing,

The same restrictions apply for i %k —you may follow L ZE with any system command or
any allowable BASIC statement or a combination of commands and allowable statements or with a line

number.



Multiple Instructions After 7+ and

= (1)

You may include more than one command or statement after a

- keyword using the #
concatenator symbol.

Examples:

Crd Causes three actions to occur if the specified
condition is true.

;e (Causes the HP-75 to beep and set =0 when 7 isn’t
equal to —1.

To summarize, if the test condition is true, all 7 Hi H instructions will be executed. If the test condition is
_5E instructions will be executed. The length of a multi-instruction I¥..." & statement
is limited only by the line length of the HP-75. Note that an i 7.7

TE statement.

false, all &

statement may not contain another

Looping (

. program (page 157)
causes the program to continue executing until it is interrupted with [ATTN] or until the i~ condition tests
false and the loop is exited.

Repeatedly executing a series of statements is known as looping. The loop in the ©.

1 statements

A clear and efficient way to control looping is to use | = and |

enclose a series of statements, enabling you to repeat those statements a specified number of times.

foop counter = initial value

toop counter

—
|

The ¥ 1F 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 11, The initial value, final value,

and increment value can be any numeric expression. If a ! * increment value is not specified, the loop

counter increments by 1 after each pass through the loop.

The ¥ {ii* statement does the following:

» Ttsets the loop counter to the initial value.
e Tt causes the HP-75 to store the final value for the loop counter.

e 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 ¥ i1i
The % %1 statement does the following:

¢ Ttincrements (or decrements) the loop counter.

# Ttreturns 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 - {!2 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 M =7

The initial and final values of the FiiF 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 FIXE
statement of a loop will be execuled 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).

Example:

LR The ¥ function causes the value of
0 I, 1872 1 to be displayed with no leading
and no trailing blanks (page 201).

Displays the value of I after the loop is exited.

Before running the program set a i 7 of 0 seconds and a 41T+ of 32 or more columns. The program

displays the following:

The output shows that the HiZ% T statement
increments the loop counter past the final value.

Note: This program may be easily modified to show the 32 column positions on the HP-75 display
window. Change line 10to F1#

I=1 T I andchangeline40to ] 5GF.

You can execute a | 1T loop from the kevboard 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:
. L * pt il Pressing causes the " gtatement to be
executed five times.
Thus, it's possible to include F 75-HE T loops as part of key redefinitions.
Changing the Increment Value (& TEF)

The loop counter variable of a | #“7T loop may assume any numeric value, including negative and

non-integer values. The =15 keyword in the FiiF statement allows vou to specify any increment or

decrement value for the loop counter.

Example: Display the decimal fractions from .5 to 0in decreasing steps of 1/18, or .0625.

Specifies a negative, fractional =7 £ value.

The initial value of | is.h . Each time T

than t

I is executed, i is decremented by .0625. When | becomes legs
he final value (0), the loop is exited. The program generates two lines of output {assuming




Section 12: Branches, Loops, and Subroutines 181

The loop is executed nine times.

MNote: Because the [1I5:F statementin line 20 ends with a semicolen, ne 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

). Press 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

is 0, then the & i statement will cause an endless loop.

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

PR

The incorrectly nested loop causes error 47—
loop. The correctly nested example above displays the fulitm ing:

Program Explanation. The .iloop is completed before I 1t,m('remont(’d That is, when .} 1s incremented to
1004 by the HE =T . statement, execution moves to the I I statement. Each time the ¥
statement is executed, .} is initialized to 1001. When I reaches a value of 4, the outer loop is exited and the

.

program ends.

[ loop, but branching into a loop will cause error 47—
T statement is executed before the program has executed the corresponding

You may branch out of a
T —ifar

statement.
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)

Often, the same sequence of statements is execuled 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 (05 LR

tine number

The &
the first line of the subroutine.

it statement transfers program control to the subroutine you wish to execute. The line number is

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 © i+ statement.

1 is encountered, program control is transferred to the next statement after the
statement. This statement may or may not appear in the same line as the

As soon as a ¥

corresponding
statement.

Example:

e | When the subroutine encounters the matching
R TUEN after line 800, execution returns to the
iH 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 nrested; that is, program execution may branch to a second subroutine before the
. B gtatement of the first is executed. Up to 255 levels of nesting are allowed. When a Fi:
encountered, control returns to the subroutine that was most recently executing, at the statement

is

immediately following the © i statement.

The Computed 77 Statement (i, .. L)

The computed 01701 stalement enables you to transfer program control to one or more program lines,

depending on the value of a numeric expression.

TR puwmeric expression © fine number [ . [line number. ] J

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 ik i statement; a value of 2 causes control to be
transferred to the second line specified in the statement, and so on.

Example:

i less than 1 or greater than the number of lines in the list will cause error 11— v 4
when the statement is executed.

The Computed 0= L5 Statement (0. Gl

The computed ! statement enables you to access any of one or more subroutines based on the value of

a numeric expression. It operates exactly like an & statement except that Lt i transfers

control to the first statement of a subroutine.

LM pmumeric expression line number [.line 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 &1 LiFH statementl of the subroutine causes program execution to return to the

i statement.

statement immediately following the

Example:

This statement means:
If I=1, the
If1=2, then i
1f1=3, the

e T —

First subroutine.
Second subroutine.

Third subroutine.

The
computed i

i statement of each subroutine above returns control to the next statement following the
i statement of line 300,

statement, that is, to the @

If the value of the numeric expression rounds to less than 1 or greater than the number of lines in the list,

error 11—a g o ® o

Bypassing a Pending Subroutine Return (i (i)

When a i-
control should return to when the next =
without executing a |

= is executed, a pending return condition is created to “remember” which statement program

4 statement is executed. Executing i several times

creates a corresponding number of subroutine levels and pending returns.
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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 £ 7L R statements, thereis a
possibility of error conditions due to:

- statements causing execution to return to the wrong location in the program.

* Subsequent =

¢  Accumulating more than 255 levels of nested subroutines.

% statement helps you avoid such errors by cancelling the pending return from the most recent

- statement.

* gtatement causes program execution to bypass one subroutine level.

Onei

Nested Subroutines Nested Subroutines

without with
Program 1 Program
beginning beginning

Main Program <

Subroutine | -=— i Subroutine
!
First :
0 Level
— Subroutine
Subroutine -(—J Subroutine
Second
Level
Subroutine 1

Example: The following program can be subdivided as follows:

® Main program—lines 10 through 40.
® First subroutine—lines 50 through 80.

s Second subroutine—lines 90 through 120.



When the program is run without executing the FiiF statement in line 110, program execution follows the
path shown an the left in the preceding illustration; when the P{)F statement is executed, program execution

follows the path shown on the right.

u R PR
Frogram

Subirantine

e second

ot Fiestt D fram
wE I ER R LT

to the mailn proogean.
Soor] Subeaut Do
@R THPLET ! privp CiRE
sl il IF H¥E='y' THEM FOP
SEORETUEH 1 if Lot peErcing
ytine: GF O, ta main

ok ram

Set a ['EL.F'Y rate of 1 and run the program:

[ftain F

—

Type the quoted string with two leading blanks.

Include four leading blanks in the quoted strings.

If the user chooses the FiiF option, then the pending
return will be bypassed.

Decline the F 1 option by typing .
The normal return path from a nested subroutine.

FiiF cancels the most recent pending return.

if !;he number of executed FIF statements exceeds the number of subroutme levels and if afterwardb a

i TIER statement is encountered, then error H0—FETURM Lo 13

JE will occur. The i

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.)

'

Set atimer.

Finish executing
the current
program statement,
then execute
the timer
instruction(s).

T

Execute
next program statement,

Erilor =
or end-of-file
marker been
found?

(Stop program execution
and disable program timers.}

Setting a Timer (! i)

Usethe {44 T : statement to set any of 1001 available program timers.

£ 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 i 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 (2% — 1 seconds),

Allowable Statement or Command. Although many timer applications involve 2070 or 0
branches, any BASIC statement that is allowed aftera TH

may be specified in an 0 71

keyword (page 178) and any system command
# statement. Statements and commands may be concatenated in an
# instruction by means of the @ symbol.

Sets timer #1 so that it interrupts the program every
second to display the time,

Causes execution to loop at this line, waiting for the
timer interrupt.

A timer interrupt will be delayed until all smtements in the current line have hoeh executed (although a
timer interrupt will break a multistatement line after a ! E f

! { T statement in
that line). After the timer has performed iis specified instruction or ln&.truLtlons 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

because line 20 is the line that is normally execuled after the ! | statement,

An EHI statement or an end-of-file mark will clear the timers that were declared in the program. If you stop
program execution with or 5T 0F, the timers of that program will be disabled. Executing C(1H T will
restart the timers from a count which will vary depending on the last time the timer operation was
interrupted. To avoid unexpected timer interrupts, don't use CU!H 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 B%YE 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:

Timer #1 is set to interrupt the program every 2
seconds. This Wlll happen while the HP-75is turned
off. The *instruction is executed and control
THEOLE e passes to line 30.

Except in this situation—when a timer remains functioning although the HP-75is 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.

)

# statement allows a program to turn off individual timers.

Turning Off a Timer (!

The

i timer number J

A program will disable an individual timer when it executes an (i + statement for that leer
No further interrupts will occur from the specified timer unless the timer is set b} another i 11

statement.
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Timer Branches and Subroutines (i TIfER #,  GOTOand O TIMER #...G05UE)

A common application of program timers is to run entire routines at specified intervals. This is
S1JE statements.

accomplished by 0t TIifER #..G0T0and OH TIMER #..0

GOTO. A G070} instruction in an Ok TIMER # 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.

You shouldn’t include another statement after a 570 statement as an T4 T3
it won't ever be executed.

# ingtruction because

GHOTTIRER # 5, Z@ LOTO 5@ @ pianE
Excouted  Tgnored
The CiH TIMER #..5070 option allows no provision for returning to the place in the program where the
timer interrupt oceurred.
GOSUB. Use a 5150 instruction in an O 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.

Y
OTIMER £ 0 4 # i
Timer interrupt
OCCUrs. — |
Execution i 1 """" 1 Linex
xecution jumps : . .
to subroutijne p i Linex + 1 -+—— Execution returns to the next line
starting at | following the timer interrupt.
line 4000. I g:_ o
| Line 4000

|
|
|
—l
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When FHETLIEN is executed as a result of an {iH
to the line after the interrupt.

= statement, program execution returns

Note what will happen if yvou include other instructions in the §
statement.

# statement after the

Executed first Executed after the subroutine

£ statement (@),

| I

Visually, here's what happens:
@ |
Y '
Timer 0RO f —1 | After the timer-interrupt
interrupt | | subroutine, execution
|
- @ I returns to r_he end of the
;
|

Execution jumps — Line x executes any remaining
to subroutine | Linex+1 Efj instructions and jumps
starting at to line after the interrupt (@),
line 4000. | aTap
| Line 4000
@

i
|
;
:‘
|

:

That is, when &
returns to the 08 T1
returns to the line after the interrupt.

| is executed as a result of the Tik statement, program execution

F ¢ statement, looks for further instructions, executes them (if any), and then

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—

5w e f 1 ou—will oeeur 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 : declarations. If you ailtempt to insert an

e T —will result.

declaration into a timer routine, error 86

A timer will not interrupt itself. For example, if a timer is supposed to interrupt every 5 seconds but the
£ # instructions requires 7 seconds, then subseguent interrupts from the same

execution of the &4 T 1HEFR
timer will be ignored until the entire set of instructions is completed.
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Length of timer instructions.
e S ____* e - -

“Disearded timer interrupts.~—

Although the timer comes due every 5 seconds, the timer routine will be executed only every 10 seconds.

Each timer interrupt is actually executed as a subroutine; that is, each M T1 : statement creates a
pending subroutine condition that is completed when all the timer instructions have been executed. It is the
pending subroutine that enables execution to continue at the statement following the one being executed
when the timer comes due. No i

i statement is necessary because each !4 T 4 gtatement
that is executed after the final timer instruction. You may explicitly write a

it statement that will function identically to the hidden b

includes an invisible

riin an i

Example:

The +i statement completes the timer
ingtructions. Including the : ‘+iis optional.

A similar pending subroutine condition is created when program execution is transferred to an &
statement (section 17, page 259).

If a program timer comes due during an i#i.i7 statement (before you have pressed [RTN]), then the timer
instructions will be executed after the 17 “variables have been assigned their values from the keyboard.
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Arrays, Strings, and User-Defined Functions
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Introduction
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Declaring Arrays

Array Dimensions (D 1F) ...

Type Declaration Statements { i<
Assigning Values to Arrays (L.E T, [}
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The Length Function (L.
The Position Function (!
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The Catalog Function {257 i
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User-Defined Functions .....
Single-Line Definitions (
Multiple- Llne Functions( :
The T PrOgram it e
Qther Consrderatmns ........................................................................

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 RERL, SHORT, and
- precision.

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.

column 1 2 3 .. ¢ Atwo-dimensional array hasr X ¢

row 1 | 311 @12 @13 . 812 glements, where r is the number of rows
2 E 421 @22 @23 . @2¢  gndc is the number of columns.
3 | az a3z azz ... 93
: : : : : : The subscripts, f and f, of each element

r Eaﬂ ars ary ... a,. 2ilabeltherow(ijandcolumnij)
1 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 aubsenpts‘ Subscripts reference the location of values or elements, in the array If we
name the array variable T !, we specify the individual elements of ¢ : with subseripts, for example, * £

192
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We can use a two-dimensional array to store the values in the following table:

Day of Low High Precipitation
Month | Temperature | Temperature

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:

Array names are the same as simple variable names; an array name may be a letter from i through &, ora
letter immediately followed by a digit from © through *. The parentheses following array names chst:mgmsh
array variables from simple numeric and siring variables. The maximum array size is determined by
available memory. (Refer to appendix D, page 292.) Non-integer subsecripts are rounded to the nearest
integer; negative subscripts aren’t allowed.

Setting the Lower Bound (&if 7 D0k Erzk)

The HP 75 assumes that all array subsecripts begin at 0 unless yvou specify otherwise with an
OFRT T O

BFTION B

This statement must come before any array variables are referenced in a program. i i tells

the computer to set the lower bound of all arrays in the current program to 1.

Each 1F statement is a local declaration. It applies to the currently executing program only.

Declaring Arrays

You may declare the size of array and ¢ype of array elements with four BASIC statements: I} I,
. Memory is allocated for arrays and other program wvariables in declaration

I'II

T and

oy s
bl LY L

statements during program initialization.

If not explicitly declared, an array is dimensioned for ¥E#: values and for subscript upper bounds of 10
when the array name first appears in a program. For example, if the two-dimensional array #i <, * doesn’t
appear in a declaration statement and if the program is set to &, then . *—when first

i precision values, whose subscripts range from

assigned a value—will be dimensioned to store 11 X 11 E
0O through 10.

Note that if you declare a variable, the declaration must occur before it’s assigned a value; otherwise, error
35— =1 wir—will oceur. It's good programming practice to declare array variables early in
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.

iMoE
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statements are not allowed in I¥...7HF i statements and must appear

as the labt &.tatement in multlstatement lines.

Array Dimensions (11 )

The & 11 (dimension) statement is used to allocate memory both for FizFil. precision numeric arrays and for

string variables.

item [, ftemn..]

The dimensioned item can be:

* A numeric array variable, with subscripts enclosed within parentheses.

® A string variable; with the number of characters enclosed within brackets. If undeclared, a string
variable is implicitly dimensioned to store 32 characters.

Examples:

& declarations must appear before
any array names are referenced in the program,

T T MR oo
i Ol T R I S il

Declares a one- dlmensmnal array A of 100
elements: H 71 .. i

Declares a two-dimensional array & . 7 of 6
elements (3 rows by 2 columns) and a string % of 96
characters maximum.

The {11 statement specifies the upper bound of an array and the maximum number of characters that a
stnng variable may h'we Specifying an out-of-range subscript for an array variable will cause error 27—
dE "4 1, assigning too many characters to a string variable will cause error

Nate that subscripts in i1/ statements must be entered as nonnegative integers; otherwise, error 89—

e r—will occur.

Type Declaration Statements |

Ef)

All numeric variables (simple and array) are assumed to be full precision variables (}
appearin a type declaration statement.

), unless they

. numeric variable [isubscripts ] [.numericvariable [subseripts ¥]..]

numeric variable [ subscripts i1 [ . numeric variable ['subscripts ]..]

numeric variable [ subscripts i) [ . numeric varfable [: subscripts ]...]

Refer to section b page 80, for declaring simple numeric variables, When applied to numeric arrays, ¥
f,and |

statements specify the precision of the individual array elements.
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Examples:

i Declares the lower bound of all arrays in the
program.

Declares variables i and iF to be integers; declares
and dimensions array .« ! to 11 integer elements.

SHORHORT (R = N = Declares and dimensions 546 (21 < 26)
short-precision elements for array <, *; declares
variables - i, and ¥ to be short-precision,

' fidd g0 De{'lares array U, 7 and variable =% to be type

Note that . declarations serve mainly for program documentation; array and simple numeric variables
are dimensioned for Fiz# . precision values by default.

Assigning Values to Arrays (..t 7, T)

Py

Elements of a numeric array are assigned values in thc same manner as simple variables: from the keybuard

Jand
statements are commonly used to assign values

or from within a program. For instance, 1+ » refer to elements in arrays 0 .

respectively, and may be assigned values. !
to array elements.

Example:

Pressing [RTN] assigns the Sth element of array
- : the value 45 (assuming SF T LHOH 2

SR

This is an implied i ¥ 7 statement executed from the keyboard. It causes the computer to dimension array
~ to hold 11 |

element. After being assigned a value, the specified element may be used in the same ways as a simple

_ precision elements (subscripts 0 through 10} before assigning a value to the 5th

numeric variable.

Example:

Using an element of %< 7 for a keyboard

caleulation.

.7 loops provide a means of controlling array elements.

Example:

} Assipns each array element individually.

=T f Displays the array elements.

Two-dimensional arrays are often manipulated by nested F

loops. The following example

initializes a three-row by five-column array of integers by assigning all 15 elements a value of 0.



] Nested ¥ {3F-HE T loops. All elements of row 1 are
" get to zero, then all elements of row 2, ete.

The = ‘ statement is scheduled so that you can check array values from the keyboard before the program
is deallocated and the values are lost.

Example:

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:
® 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).
» String variable, a name representing a location in memory that holds character information.
® Substring, a portion of a string variable.
® Siring function, an operation that returns character information.

*  Any concatenation of the above, using the i 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
i statement.

specified in a

Example:

7] Dimensions i+ % for 15 characters, i £ for 28
characters, and ## for 1000 characters.

Brackets (not parentheses) must enclose the number of characters to be included in the string variable.



Substrings

Substrings, or portions of siring 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
siring.

To specify a single character of a string, use the form #
the form A0 I,

Example:

Lt thay Assigns positions 2 through 5 of ¥ the characters

Displays the 1st through yth character of Fi£,
Assigns the end of 7i#, from position 20, the
characters of

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:

The initial assignments of &% and [,

[ ¥ ig 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:

shds e iok B Assigns an initial value to =%,

Changes the characters in H#¥ to !

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.
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Example:

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 subseripts.

Note that a null siring is specified when the second subscript is one less than the first subscript. For
11 has the same value as ' ', Error 42—= i ring too Lang—will occur if the first

example, i
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 I :

Displays .

Displays : t'Y. The middle characters in variable
1 ywere never changed.

To avoeid confusion, delete the end of the string as follows:

SEA N R Replaces characters 2 through the end of 4
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 = | ¥ may be
quoted strings, string variables, or any other string expression.

Function and Argument Returns

The current length of

The position of =

The numeric value represented by =¥ where % ¥ may consist of digits, decimal,
and exponent.

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 i1s depressed.

£ file number : The catalog entry of the specified file, or the null string it no catalog entry exists
for the specified file number.
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Arguments must be enclosed between parentheses. Technically, L.

=, and '“Fi_ are numeric functions
because they return numeric values, They are included here because they make many string manipulations
possible.

The Length Function (L.E})

funetion returns the current number of characters in a string expression. Note that a string

The i

variableisn’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,
using the L. Ei
the program should display 771,

i function, fill a variable with the characters in reverse order. For instance, if you input £ 77,

Bl REETAET Dimensions the string variable to be a maximum of
40 characters long.

Initializes i # to the null string.

Uses a quoted 1 {17 prompt.

Uses length of word for loop counter and counts in
reverse order,

With the string concatenator, adds characters to
variable ¥ ¥ in reverse order.

Defines end of ¥ (i T loop.
Displays reverse word.
After vou enter the program, try spelling some words backwards!
wordy B Type | riisrnational [RIN],

PRGM

Pare et Leaves the result in the display.

After a string has been modified, :. may return unexpected results.

Example:

Displays 7.

Displays
Displays .

the default size of M1,

The length of ¥ has increased to 32 because 3(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, =
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The Position Function (&

The &

“ function determines the position of a string within a string.

If the second siring is contained within the first, the % 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 oceurrence is given by the function.

Examples:

Finds position of second string in first string. Second string begins at 6th character position.

caer b @ REepoae Assigns values to two variables.

Returns the beginning “index’” of the substring.

The F

= 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
caleulations. The reason is that vou usually want the string to be quoted literally, character for character.
With the */#ii. function, the numeric value of a siring 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 | I statement accepts a string (presumably
of digits). Then variable ¥ is assigned the
equivalent numeric value.

A similar use of the /% 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
characters in the string or substring musi be digits, a decimal point, or an Z. An £ character after a numeric

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 nennumeric character is reached in the string.

Example:

Bl

The *'Hi_ 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 subsecripts. For

example, if 4% contains the quoted string above, then the second numeric value can be specified by
VRLCHED S,

Converting Numbers to Strings (= TF )

The = TF# function is nearly the inverse of the /i function. With the =
number to a string representation of the numbexr.

:# function, you can convert a

Example:

128 gaz

i contains the characters 1% and may be usedin
other string expressions.

.
bl |

[ 7% 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 (!

The i ¢ function allows vou to convert a string with lowercase letters to a string composed of all
uppercase letters.
Example:
s R Hn ann lwersard T EE B Assigns 1% a combination of letters and symbols.
suprafiomd EEEM ORMETY i

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 %, u, W=, ¥E5, ele., and the
program will branch to statement 80.

Note that i ¥ has no effect on underlined lowercase letters (decimal codes 225 through 250).
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Although the keyboard is normally disabled during program execution, the HP-75 continually monitors
‘% function returns the character associated with any pressed key

Keyboard Control of Programs (

whether keys are being pressed. The
or keystroke combination, thereby allowing “live” kevboard branching.

Fi27 ¥ raturns a single character of information. If no key is down at the instant the HP-75 checks for a
pressed key, then = £ ¥ returns the null string.

It’s possible to put program execution in an “idle loop”, causing the HP-75 to wait for a specific keystroke.

Ifno key is depressed at the beginning of this line,
then £ # equals the null string and execution begins
again '1t the beginning of the line.

Displays the character and decimal code associated
with the pressed key or keystroke.

Checks for a specifie keystroke, [SHIFT|[T].
Checks for the key.

Returns execution to the idle loop.

Displays the character and decimal code of

unshifted [A].

The date is displayed, as specified. |
statements are useful for determmlng whlch key
has been pressed.

= to begin any programmable
operation, such as branching to a completely new routine, when a designated key or keystroke is pressed.
The § TTH program (page 170) and HAMEL T2T program (page 213) included in the Owner's Pac make
extensive use of ¥

¢ makes possible a variety of keyboard interactions, You can use ¥/

¥ branching routines.

Note that to interrupt a i %' # idle loop, it may be necessary to press the key twice in a row. The first
time pressed, [ATTN| may be interpreted as an ordinary key and may cause # £ 73 to return &, decimal code
128, instead of interrupting program execution.

The Catalog Function (T £)

The -#11T ¥ function enables a program to access the complete system catalog for name, type, size, time, and

date information.

# operates on numeric arguments to return 32-character strings.

l'lles are s,pemﬁed by their order in memory. The higher the argument, the older the file. For example,
¢ specifies the most recently created file.

specifies the current edit file. This may or may not be the same as ! { », the newest file in

memory.
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i.H T4 of a negative number specifies the file in which the program pointer is currently located.

iFH T % rounds arguments to integer values. If an argument is greater than the number of files in memory,

then ©:H T 3 of that argument returns the null string,

Example: Writea & H7THLL 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 ae ¢+ and ¥ =+ = files 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 21 ¢ # and ¥ 212 files and prints
their catalog entries only.

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

ITHTHILL reflects its
initialized condition because it is the currently
executing program.

And so on, through memaory.

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 filename specifier, the entire catalog
#In the example) may be used as the parameter of the i* " command and of other file

entry string (i
commands, such as i“i!

Mote: The names of the wiii § and &5 T files may not be spemfled by string variables in
D . then FLIZT ¥ will cause the

file commands. For example if FF is aSS|gned the value i
HP-75 to search memory for a user-file named ¥.£ 7 % rather than the system i ==

file.

String Expression Comparisons
The relational operators may be used to compare character strings. The relational operators are =, =, =

A 'f:-, and &

1

Example:

The expression 1s “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 & (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:

-

The second character (i< vs. &) determines the
outcome of the test.

The:

T Statement

The FiiT statement enables programs to use key and keystroke information without the actual pressing of
keys.

FIY one-character string expression .
1

The HP-75 has a “key waiting” buffer that stores the display character associated with the currently
depressed key or keystroke. For example, type wait 1% to cause the HP-75 to wait for 10 seconds and
then press keys [a], [(w], [E], [R], [T], and [¥] while the HP-75 is waiting.

oy B 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 LOCK]|to lock the keyboard in uppercase, the HP-75 enters the .
character, decimal code 172 in the key waiting buffer.

The I#U7 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:
te The , may be typed by pressing [SHIFT and
then [SHIFT|[LOCK]. This statement stores the
keystroke sequence in the key waiting buffer.
ZEOTHFUT "Waur mame:r A The keyboard is locked in uppercase.

R Puts * in the key waiting buffer, the same as
pressing .
F The HP-75 is switched to TIME mode.

Note that you may use a decimal code and the CHi% % funection 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- llne is generated by an output operation such as !

SLIET, or HHT.
Consequently, it is best to place a #1i7 statement immediately before a statement that enables the keyboard,
such as if P, , or ZH 1 Note that specifying the [ATTN] key (decimal code 128) in a 1.!T statement
interrupts execution, the same as pressing [ATIN].

P
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i“11T causes the current definition of the specified key to be accessed. For example, if isredefined to
execute a P LT statement, then FLUIT "2 will cause the F? 1

i1 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:

ola DIH Dimensions the string variable.

The first element { I 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.

When run, the program accepts five string elements and assigns them to the fields in H#. After the first
FUR-HEET loop, the elements are displayed in reverse order in the second £ 2T loop.

The FI1% 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.

Single-Line Definitions (LEF FH)

F i numeric variable name [iparameter [.parameter..1] ¥ numeric expression
‘I string variable name [‘parameter [.parameter.]3] # string expression

A numeric function name consists of the letters ¥4 followed by a numeric variable name (for example,
and FH#3), A string function name consists of I 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 y/x2 +y2.

Computes the hyperbolic cosine of the parameter.

Returns a substring of string 4.
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 practice is 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 1% is a main program variable, it is
available to & Hizd

Square root of the sum of squares.

Hyperbolic cosine of 1.
First five charactersin #1%.
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, avallab]e 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 {oca! to the function and remain
unknown to the main prugram Parameter variables can only be accessed by instructions that are
physically between the |

i Fiilines.

i+ 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 functlon defaults to 32
characters. But you can declare larger strings in the parameter list of a F

+l statement (page 209).

Multiline string functions return 32-character sirings. A longer string causes error 42—
E L orvt—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 TiEF FH
statement. The upper limit is 36 parameters.
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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.

Each function must have a unique name.

A function need not have an argument to return a value. (Recall the 7 1, &

i, and IHF system functions.)

Examples:

LEEE LIEP Pl e

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
DEF FHstatement.

- - - —
FH numeric variable name [ parameter [.parameter..]}] I
FH string variable name ['parameter [.parameter..]!] |

i~ statement. At least one of the

Note that no value is assigned the function in this form of the i
statements in the function definition should assign the function name a value.

numeric variable name = numeric expression |
] FH string variable name = string expression |

Note that the i
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.

T keyword is optional in the statement and that the parameter list is omitted. The

The last statement of a multiple-line function must be the & I (end definition) statement.

Any number of statements can be included between the Liizi- i and 0 DiF statements. But one of
these statements should assign the final value of the function to the function name.

= Program
The following i . program computes the real roots of a quadratic equation of the form:
axi+bx+e=0.
. —b+\/b?—dac ‘
The roots will be b \Xzb tac . where a # 0 and b% = dac.



The function F i checks for legal values and then
| computes+/b% — dac.

£ s used to compute roots 1 and 2.

Checks the roots of the original equation.

Supply appropriate values when running the program. Example:

aroaL b, o H Type & .3, -~ 1[RIN].

FRGM

The program displays four lines according to the current i L. i" setting.

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
function contains a = [ M7 or I1 L ¥ statement and is itself referenced in a main program FEIHT oy I [ 51
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
s0 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 =70 statement.
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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:

SHHH DEF

Frimd o CHE, B

Allocates memory for string parameters of 32 (i55), 8
(E#), and 96 (") characters.
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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
Datafile processing statements. Data file
containing I . | | containing
input values, i 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
4 THETE statements and

how to store and retrieve data within a program file using the ) and HE

how to create and use data files by using the H
statements. The [

i statement sLores numeric and Lharacter mfurmatmn for later use. The P 1 H
i statements into other BASIC and text files in memory. The
# gtatements enable a program to control which data will be read from or
written to a program or data file.

ﬁtatemont enahles a program to put O

and ¢

Reading Data Within a Program (!

)

The 27T # statement contains a list of the numbers and characters that are to be stored within a BASIC file.

LATH number ortext [, number or text..]

items must be separated by commas. Two consecutive commas in a = statement indicate a null

string, the equivalent of * *, consisting of zero characters.

210
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Examples:

LiF T# items may be numbers,

REE DIRTH fumotionmsl, 'polilcies! unquoted strings, quoted strings (with ' ' or " " as
delimiters),

teE DRTH 1 =6s a [T Xl R rani| Lt or a C[_}mbination_ The last two items are null
strings.

Each 0#7T# statement entered from the keyboard may hold one display line of information—up to 96
characters, including line number, spaces, iiFi 7 # keyword, data items, commas, and two positions reserved
for prompt and cursor. (Refer also to Long Data Lme.b page 228.) The values in the i+ statement are
stored in the BASIC file until the file is purged or the {177/ statement itself is changed or deleted.

"i items must be constants. Variable names and keywords are interpreted as straight text.
Numeric constants may include a leadmg plus or minus Slgn and a decimal point and may be expressed in
exponential notation with exponent &, eg., &, 5, Very large and very small numbers are
converted to exponential notation in the IiFfi T statement when [RTN] m 1s pressed.

Here are some restrictions on ungquoted text:

¢ Leading and trailing blanks are ignored.
® Commasin the text are interpreted as delimiters between parameters.

# Ifthefirst characteris a digit, a +, or a —,the parameter is evaluated as a number.

These restrictions don’t apply to quoted text.

Example:

I R Y R TR Sl Use quote marks for strings that have leading
digits, commas, or leading and trailing blanks.

tTH statements are not allowed after THE . Also, OR7TH statements should not appear in
multlstatement lines because the & symbol after a keyword will be interpreted as an ordinary text
character instead of a statement concatenator; if the istatement follows another statement in the same
line, the HP-75 will not be able to access the [i7i T i items. The HP-75 reports exror 88—tiad siaiaman i—
if i1 7 is executed from the keyboard.

The FEFD statement specifies the variable whose values are to be assigned from data values within the
program itself.

variable name [, variable name..\]

The =
substrings, separated by commas.

list may consist of simple numeric variables, numeric array elements, string variables, and

Example:

This statement assigns values to two numeric and
two string variables.
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Entire arrays can be read in a single = EZiili statement. Just omit t.he subscripts within the parentheses, but
JoBC 0, ) reads all elements of the

include the comma for two-dimensional arrays. For example P
one-dimensional array i and the two-dimensional array &

The operating system uses a file mechanism, called a data pointer, to track the U112 item that is to be read
TH 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 va}ue in

next. The leftmost item of the lowest-numbered [

a 0OMTH statement, the data pointer advances to the first value of the next higher-numbered i
statement, and so on through the {137 fl statements.

Example:

i a. Thedata pointer for the program is initially set
to the first line of the file.

!

7 b. Executing i i reads the first data item in
A the file, 4, and leaves the data pointer after that
b item.

LR Y reads the next item in the

Haodsmo 4L VL E c. Executing ME

A A file, 9, and leaves the data pointer after that
| item.
c d d. Executing [ Z . T reads the next two

SB1E D Eedd of progaram, items, 1 and 8, and again repositions the data
pointer, and so on.

7litems from left to right and from lowest-numbered to highest-
i statement determines the order of their use.

The important point is that the order of |,

numbered iiF 7T

These three data groups will be accessed identically
in sequential, or serial reads.

If a program tries to read more values than there are :
during the ME Al statement. F

i1 items, then error 34—mno

-} statements cannot be executed from the keyboard.

Each numeric variable in a i i statement must correspond to a numeric constant in a 37 statement,

i value is determined by the variable’s precision in the program (F

The preuswn ut a numeric Fie,

), and rounding will oecur if necessary when the numeric variable is assigned the
value. btrmg varlables in the [

{2 list must be dimensioned properly to accommodate the number of
characters read from a Ui 1 H statement, or error 42—z t "3 g too 1ema—will occur and no assignment
will be made. If a number (for example, & . ©5) is read into a string variable, the program will treat it as

character information rather than numeric information.
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LT H statements can be placed before or after EE# statements. Our examples show 1A TF statements at
the end of programs. [T H statements are ignored during program execution if there are no corresponding
i Al statements.

Example: The following program reads numbers sequentially from a i: : statement and computes their

squares:
Reads the first number from the £ii7 # list in line 60.
TR The value of i (4) determines the number of loop
iterations.

[t TH items are read sequentially.

Pl pemede T e R Variable # inherits the value of the data items, one
by one.

A total of four items are read during the loop.

Pl L ELVESE L Extra data items (5, 8, and 13} are ignored.

Changing the value of the first £1F T H item (4) will

I = T loops are an efficient way to access O T H
values.

F)

The statement moves the data pointer either to a specified line of the file or to the lowest-
numbered § #i statement in the file (if no line is specified).

Rereading Data (*

" [fine number]

The line number must be an unsigned integer from 0 through 9999. The specified line must begin with a
"+ keyword, but need not include any items after the it T H keyword.

Example:

Beeps a musical scale.

Repositions the data pmnter to read the first value
T+i statement (the value

of the lowest-numbered |
130, in line 70).

I statements cannot be executed from the keyboard.

The HiH ' Program

The preceding text descrlhes how to read
prog‘ram The HilE =T program mcluded with your HP-75 uses thrce powerful statements, Hi:
' # and FEFL #, to store and retrieve information in a data file outside the program itself.
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When you run the 4 I 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.

¢ command:

:T program and execute the !

Find the two magnetic cards for the

The 4 file is recorded on four card
tracks—four passes through the card reader are
necessary.

After you've copied the file to memory, the prompt and cursor will reappear. Assuming you've F
i 7 command:

d, or anonempty i 1, executean t

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 ? " program,
you will be prompted to enter the name you want to associate with the information in the data file.* Press

RUN |:

The filename may be any valid filename either
PRGM quoted or unquoted.

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 §

program uses the # function (discussed in section 13) to “take over” the kevboard so that the following

keys are given special functions while the program is running.
+] To add an entry to the file.

[t]and 4] To display other entries, arranged alphabetically. First-name-only entries will be listed ahead
of all last-name entries.

[SHIFT][1] To display the first entry of the file.

SHIFT|[¢] To display the last entry of the file.

)
[N

To display the first last-name entry under that initial.

o

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, vou may enler the name of an existing file that vou want to update,
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7] 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.

and To view the left screen of an entry.

(SHIFT)(~]

[=]and To view the right screen of an entry.

SHIFT

[+ To print-list the entire file on current 1'% devices.
=] To delete an entry.
] Toend the 51 program,

You may also interrupt the program by pressing [ATIN]. For our example we will use to create a
telephone directory. Press the [+] key now to add the first entry in the ! file—William Tell’s name and
telephone number (111-555-3400, extension 2205).

Hawe: Teil# 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). Type in the phone number in 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.

Press (=] or [SHIFT][~]to view the end of the entry:

The normal, compact format for completed entries.

T T T N = R 11 [ A A A

L.odilliam The left screen shows the name.
PRGM

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 [RTN] without
typing an entry. Press [+]for another entry.

No entry. Press for the next prompt.
Entering John’s name.
Enter telephone extension.

Completed entry.




Entering Helen Tell’s phone number.

While the program is running, use the (1) and [#] keys to review the entries. Then press (3] to list the entries. (If
vou 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 H! T entries:

» Entries can contain any character on the keyboard except a comma.
¢ Either a first or a last name must be entered for each entry.

¢ Names are sorted without regard to case; however, embedded blanks may cause a name to be placed
ahead of its spelling without blanks.

¢ A maximum of 32 characters can be entered for any field

¢ 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, Hame [ 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 execute a ' . command; the i file, the most recently created file, will appear first in the system

catalog.
Ll EE i The catalog entry of {i, the data file that’s been
created and accessed by the 4} =T program.
.0 %7 program to store the individual entries. Type

Al

A null string (* ') represents a first-name-only
entry.

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 {7 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.

Creating and Accessing Data Files (== 114 #)

The i # statement is used to create new data files and to make existing data files available for
program input and output.



Section 14: Storing and Retrieving Data 217

HoamIGH # file number T1 'filename'

The Hi=5 1 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:

T 'Weat file? ' #%
Ho# 1 TO Af Assigns the number 1 to the file specified by 7.

When an #1251 M # statement 1s executed:

s A new BASIC file of that name is created if the named file doesn’t exist already in memory,

¢ 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:

®» File numbers are used in all communications between programs and data files.

® Thereis a one-to-one correspondence between file numbers and data pointers.

# statements

# Several data pointers can be associated with the same file through a series of A:
that specify the same file.

* You can also assign file numbers by executing i =i # from the keyboard.

® File numbers are globai—that is, any program can reference the same file by specifying the same file
number.

* A file number stays assigned to the same file indefinitely or until the file number appears in another

Lk statement.

Storing Data in a File (i

- E. |'!'

21038 # statement is ready for data access. Use the FE [#HT # statement to

A data file opened by an §
print values to a particular data file.

FRINT # file number [.line number] | expression [. expression..]

Each FEIHT # 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
RTH items.

Here's an example to execute from the keyboard:

sassian#® to trnsuw ' # Press to create and open the ME file and to
position the data pointer to line 0.

rorint#l tetart! 1l sard2 @ This statement moves the data pointer to line 1 of
HEL and prints three values to the file,
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Then execute:

eI i Tt Todid
To list the contents of the file. One string and two numeric constants have been
printed to line 1 of the 4 file.

If no line number is specified in the F  statement, then the data pointer is moved from its current
{HTH line in the file before the data items are printed. If no D# 7T line exists after the
data pointer, then Fi+ # line to be created with a line number one greater than the last
lme in the file. In the example above, the MHi:ii file is empty when the PR IMT 4 statement is executed, so the
rikiT ¥ statement causes the creation of line 1 in the file (one greater than line ().

location to the next &

# causes a [!F

A second example:

"orsmate oa 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 FF T # statement, then the [3F T items are printed to that line. You
may use any numeric expression that rounds to an integer from ( through 9999 to specify the line number. If
the & 0"

afterward. The following example demonstrates the movement of data pointer #2 as other values are printed
to the HES file.

i statement specifies a nonexistent line, then the line is first created and the values are printed

Initializes three variables.
Creates line 99 of i il and prints ' he v ' leaves
the data pointer at the end of the line.
Creates line 100 and prints ' 1l re
Creates line 200 and prints '
Creates line 201 and prints

Prints L& and ' tiwse e’ inline 202

o shows:

file at the

Data values have been printed to the
specified locations,

&

£ statements position the data pointer initially to the beginning of a {!fTF statement and may
cause existing file lines to be overwritten. After a | 7 # statement, the data pointer is left at the end of
the line.

If the FFIHT
Bd—rio ol
specified line.

i line; otherwise, error
ii!—wﬂl occur, no printing will be done, and the data pointer will be left at the beginning of the

If an undefined numeric or string variable appears in the | i list, then warning 7—i:: P —will

occur and a zero (if a numerie variable) or a null string (if a string variable) will be printed to the file.
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However, if the HP-75 has been set to |2
printed to the file.

LT OFF, then execution will stop and no default value will be

Ifthe last line of the fileis 9999 and a 7= [ H T # statement attempts to create a higher-numbered line, then
error Y0—Ebrz=cl [ ire ramine F—will occur, no printing will be done, and the data pointer will be left at the
end of line 9999.

# statement attempts to make a program print to itself, then error 51—
v d 1 1 e—will occur, nothing will be printed, and the program will be deallocated.

Reading Data From a File (f i)

# statement to read any data value in memory.

You can use the |

RESD # fife number [, Iine number]: variable [.variable..]

The file number and line numaber 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 {7 Ivariables are filled from left to right.

'+ statement as the ¥

# statements above:

Here are several examples based on the

Positions the ddta pomter to line 200 and assigns
L the value of «

Assigns a qubstrlng of i the four characters
from the next data value, in line 201.

Asslgns el the valup 18 and assigns a substring of
T4 the value tiv, both from line 202,

Assigns T the same value, 18, from the same line
202,

Assigns % the value e = from line 99,
Displays variables.

F item in a file, then error
“i statement in the file.

If a &
34— 3
Slmllar]y, 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.

statement causes the data pointer to move past the last {iFi

s—will occur, and the data pointer will be left at the end of the last

#and FRIMHT # statements

Like i

that the line numbers specified in

¥ btdtements may be executed from the ke} board Note

# dnd it statements will not be changed by a ¢

command.

Closing Data Files

When vou finish using a data file, you can close the file with any of three i i statements.

i file number L}
file number 11
: file number 10 TR
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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:

® To protect the values in a file from being overwritten.

* To conserve memory. Each open file requires 15 bytes of memory. Closing the file means the HP-75
reclaims that amount of memory.

® 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

300 #and FHETHT # statements is optional, depending on whether you want

Specifying line numbers in |

to address your iiTH statements individually—called randem 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 specifyving 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.

Creates and opens the data file.

Initializes T&i and .

At Causes the program to wait for a pressed key.
Prints (serially) the elapsed time since the start of
the program.

Displays and increments the counter value.

Program Explanation. When you press [RUN], the program stores the beginning time in variable T,
From then on, pressing a key causes execution to jump to the & [T # statement and print the elapsed
time to the i " [RTN].

rifile. To examine the values in the data file, type 1 i 51 iz

The following example shows the use of a & # statement for random access to the W T OH file,

TO twatch’ Sets data pointer #45 to the first line of the HFA 7T
file.

Uses the value of i to position the data pointer and
to read the value from that line.

M1 # statement is first executed, or when serial printing exceeds the line length of the
T statement, then either:

current [,

® The HP-75 advances the data pointer to the next higher-numbered i:
skipping lines between [!f

11 statement in the file,

I'Hl statements, or

® The HP-75 creates a new {117 % statement in the file by incrementing the last line number in the file by
1. This occurs when no other : 1 statement exists after the location of the data pointer.

Serial FE MDD % statements advance the data pointer from one {714 item to the next, skipping the lines
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between [ TH statements. Serial #R 1#7T # and EEEA} # statements enable you to print to and read from
data files without referencing line numbers.

On the other hand, rendom FRETHT # and RIZFID # statements enable you to print to and read from specific
lines but do not allow the data pmnter to move past the end of line. First, a check occurs for the line specified

¥ statement; error 34— izt s—will occur if the line is nonexistent
HiEF{0 # only) or 1s a non-DHTH lme and the data pomter will be left at the beginning of that line.
Assuming the line number is valid, if the items in the random FEIMT # statement exceed the line length,

then as many complete items as allowed by the line length will be printed, error 28—
W —will occur, and the data pointer will be left at the end of the specified line. If the
# statement tries to read more values than are stored in the specified [}# 71 line, then error
—will occur, and the data pointer will be left at the end of the specified line. The restrictions

i ¥ and RERD 4 statements ensure that the data pointer won't move farther than

racord owsrd
random
34—
on random
expected.

Note that you can't cause a data pointer to move backwards across a U7 H statement. Each FEIHMT
statement starts printing forward from the beginning of a i7#i7 i statement; each #izFil0 # statement begins
reading forward from the location of the data pointer.

Special Forms of iand |

# statements that include neither semicolons

There are two special forms of random i
nor variable lists:

FiEIHT # file number . line number

¥ fite number . line number

The random FRIMNT # statement moves the data pointer to the specified line, delefes it, but leaves the data

pointer posltmned at that line. The specified line must be either a [IFITH statement or a nonexistent line;
otherwise, error 34— ot s—will oceur.
Example:
dEE FRIHT 8 6, FBEE 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 FEFT # statement simply moves a data pointer to the beginning of the specified [T

statement.

Example:

G180 mEAD # £, 1866 Moves data pointer #6 to the beginning of the {
statement in line 1000.

If either #= 18T 6 or FESD
line, then error 34—1no s

# statement specifies a non-UiF7H line or a © # specifies a nonexistent

a—will occur,

Moving the Data Pointer ( i)

! # statement moves the data pointer either to a specified line of a file or to the lowest-
numbered LA T statement in the file (if no line number is specified).
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TORE # file number [ line number]

Both parameters may be numeric expressions. The line number must specify a currently existing I'FR7TH

statement in the file; otherwise, error 34— ot a—will occur.

The following statements are equivalent:

L E

Both statements position the data pointer to the
IIF T+ statement in line 900.

i statements, just as with F

statements.

Statement Summary

# statements, The

Following is a summary of the ¢
abbreviations frn and In represent file number and line number, respectively, where 1< fn< 9939 and
0= In = 9999

Statement Action Error Conditions

# fn TI ‘pame’ | Setsdata pointer tofirst line of If name is an invalid filename or fn
specified file {line 0 of a newly is notinthe range 1 = fn = 9999,
created file).

# o TOOE Ends the association between file If fn is not in the range
and data pointer. 1< fn< 2999,

T o#F fn items Finds next Lifi 71 - Iine- if none, If attemnpting to create a line greater
than 9999.

file. Prints |tems, advancing data
pointer through the file.

TR fndn L ftems Finds I!'F T £ line {n; if nonexistent, If frn is an existing, non-LF T line,
creates [ line /n. Prints items or if items exceed one line length,
and leaves data pointer at the end of
line.

¥ fn.in Finds [ifi T# line fn, deletes, and If fnis an existing, non-{ i line.
sets data pointer to beginning of /n.

# fn i ftems Reads items, beginning from If attempting to read past the
location of data pointer and end-of-file.
advancing data pointer through the
file.

& fn.fn ¢ items Finds line /n. Reads items and If in doesn’t exist, if /rr is an existing,
leaves data pointer at the end-of- non-L1H T# line, or if attempting to
line. read past the end-of-line.

# fn,in Moves data pointer to beginning of If /» doesn't exist or is a non-iifii
In. line.

¥ fn Moves data pointer to beginning of If no Lifi1 i line exists in file.
first LiF T+ line in file.
Moves data pointer to beginning of If /n doesn't exist or is a non- i 1 HA
in. line.
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All #EIHT # statements, &
data pointer to the beginning of a line.

# and random # statements initially move the

#, and FEETL i statoments must refer to files that have

Note that file numbers in FRINT :
#; otherwise, error 45—m

been previously opened with |

51 GHd—will occur.

BASIC files may reference themselves in FEFD # and # statements, but error 51—

te run £ D s—will occur if a program attempts to print to itself.

Printing to or reading from private BASIC files, LEX flles and interchange files is not allowed, Error
BH— = E A
The line numbers specified in PEIHT #

,or | file.
# are not updated by = IE%--I UMEBER

@5t ricted—will oceurif a it statement addresses a 'L

commands.

Storing and Retrieving Arrays

Entire arrays can be stored and retrieved in single FEIMT # and & # statements. A comma between

parentheses (e.g., I

1) indicates a two-dimensional array.

Examples:
LR ORRIHT B L Rl Prints all values of 7 7, a one-dimensional array,
to the specified file.
i, Assigns values to the elements of array &< . » from
the specified file.

A FE
element to highest-numbered element, according to the lower bound and dimensioned size of the array. As
much of an array as is allowed by line length will be printed in a single U:+iTFi statement. If an array
contains any null, or unassigned, elements, warning 7—n w3l us—will occur when the F BT #
statement is executed, and the data value for the null element will be set to zero (assuming a !
setting). You can interrupt the = 17T # operation by pressing [ATTN].

i statement causes an array to be printed as a series of data items, from lowest-numbered

Two-dimensional arrays are printed and read element by element, with the last subscript varying the
fastest; in other words, two-dimensional arrays are handled one row at a time. For example, if array &7, 2
has a lower bound of 1 and consists of the following values:

and if the array is printed to line 100 of a data file, then a listing of the data file will show:

The array values are stored in “row major” order.

The following pmgram fills array variable 1< , : with four test scores and one average from three students,
then prints array 77, * tothe T + data file.
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Dimensions 7°© , .
Initializes student average to zero.
Fills one element at a time.

Computes new average for the student.

Creates and opens data file TE=TH
Prints entire array to line 2of T

el 30 DAT "testt B OLIST '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 [T H item.

You can read array information from a data file in much the same manner. For example:

1 Declares another array of the same size and type as
the original T , .
Fills the entire array from the values in the data file.

Displays student averages.

Closes the file.

Note that an array variable in a # statement will be filled with as many data values as it has

elements, in row major order.
You can also manipulate array data values element-by-element.

Examples:

I S S S I R e Prints three values of & ¢ | ¥ to file #40.

: Assigns values to elements 1 through 10 of ¢ 2
R from file #30.

For large arrays, serial—rather than random—F IT 4 and 7 # statements are recommended
because serial printing and reading allows data values to be printed to and read from successive J/FTH

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 RS IGH & FREINT #, FERD

. #, and
LiFE ¥ statements. This capability enables programs to read, process, and write lines of text.
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Creates and opens a text file.

Prints the characters of a quoted string to the text
file.

Collects the letters of the alphabet in 5, one by one,

Prints the characters of the string variable to the
text file.

SE HERT W

The value of £ i is printed three times. Note that
J' leading blanks are not ingerted.

To create and open a text file, use the extended form of the #25 [GH  #f statement:

SR I # file number TiI  filename

The Fi! M ¥ 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 7271 or &5 i) if the file already exists; the |
sets a data pointer to the first line of the text or BASIC file.

Fo# statement

After opening a text file, use the Fr IMT #, HERD #, and FE

contents of the file:

# statements to manipulate the

o FiiiT # prints the values of string expressions to the file.

# reads characters from the file into string variables and substrings.

e [ (R # 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
i statements; may be mixed with other | text,
program statements.

i ltems May be either characters or numbers, Each line is interpreted as one item, that is,
separated by comas. a contiguous string of characters.

R

Error Conditions | If line specifiedina i~ i, If line specified in a ¥} # or
# statement is an existing, B i # statement doesn’t exist.




226 Section 14: Storing and Retrieving Data

A FREIMT
variables, substrings, string functions, or any concatenation. Error 65— =«

it list addressed to a text file must consist of strings only, which may be quoted strings, string

Eorest el ot ed—will
occur if an attempt is made to print a numeric value to a text file. If two or more strings appear in the same
T # statement, then the characters of both strings will be joined in the same text file line. When using
iT ¥ to write text files from BASIC programs, it is a good practice to make sure that a dlank is the first
character of each text line. If digits directly follow a line-number—without a separating blank—then the
operating system will interpret the entire numeric string as a linenumber when a L 157 command is
executed. Such lines will either not be listed or will be listed incorrectly and out of order.

The following example assumes that ! is an existing text file and that #¥ and E# are previously

declared string variables:

Opens the text file.

The random & i 17 # statement finds line 100 or
else creates line 100 (if nonexistent) and prints the
values of both variables to line 100,

The serial P2 IHT % 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.

Deletes line 99 but leaves the data pointer positioned
to the beginning of that line.

Restores the data pointer to the first line of the file.

HiELL L

IfaFkIHT #item causesthe line length of the text file to be exceeded, then:
» 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.

o Ifin a rendom print operation, the data pointer is left at the end of the current line, error 28—
o ¢ I oii—is reported, and that item and remaining items are not printed to the text file.

Each string variable in a EE#D 4 list is filled with the characters from one line of text. Multiple string
variablesin a i # list cause succeeding lines of text to be read.

Examples:

£ and DiF.
Reads all characters from line 100 into . %,

Dimensions variables ¢

Reads all characters from the next line into {3
Reads all characters from the next line into &

then from the next line into J#,

Eand

= # 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:

s A string variablein a i it statement must be dimensioned to accomodate all the characters in the

line read from the text file; otherwise, error 42—= % i

s The

a—will occur.

list can consist of string variables and substrings only; error 85—
ot @ ii—will occur if an attempt is made to read text into a numeric variable.

® The optional line number in a F # statement must refer to an existing line in the file; otherwise,

error 3d—io s s—will oceur.
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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 arandom FEZ#D # statement.

Program

1T program uses i * statements to

find string patterns in a text file named =1

The following

When initialized, the program with remarks requires about 1200 bytes.

Text File
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PO I T program first prints an endmark in line 9999 of the 203U file so that the program will stop
searching if it encounters the end of file, Given a string input of zero or more characters, the program
searches through the SUUREDE file for the first occurrence of the string, in lowercase or uppercase letters, If
the pattern is found, the program displays the line number in which the pattern appears (relative to the first
line of the &
found in the file, the program displays the number of lines in the file and the message #1201 i,

= file) and displays the entire line with the pattern underlined. If the specified string is not

When run, the program prompts for the search string:

T | Assuming your Z01UE T file is as above, search for
PRGM the word ‘BASIC’.

Fok @tring Das ol o0 File from anoiher

PRGM

The string is located in the fourth line of the text file.

Tyy running the program again and searching for a nonexistent pattern:

ot fcLaric

Long Data Lines

A maximum of 94 characters may be typed in one display line; two positions are reserved for the prompt and
# statements enable you to print data lines to BASIC and text files more than

R ETEs

cursor. However, FF | #7
twice as long.

The upper limit for a data line printed to a BASIC file is 253 bytes. Each item in the {11 H statement will use
two or more bytes of the available 253 bytes:

# FEach integer requires 4 bytes.

e FEach non-integer requires 9 bytes.

e FEach 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, [:F
commas,

4 keyword, spaces, quotation marks, and

The upper limit for a data line printed to a text file is 255 characters including the line number.

When a long data line is afterwards listed or fetched, warning 67— 1 i ns 150 1 orig—will be reported and

only the first 94 characters of the line will be displayed. Although the end of a long hne may not be examined

or edited directly, all of the values in that line may be accessed with #E#0 and &E # statements.
Error conditions:
* If more than 253 bytes are printed to a BASIC file in a random FRIHT 4 statement, then error
28— vreoord ower § i ow—will occur and only as many items as will fit in the line will be printed.

F1 # statement, then error

¢ If more than 255 characters are printed to a text file in a random
o owe i f 1 owi—will oceur and only as many string expressions as will fit in the line will

28—
be printed.

In contrast, a serial F! i 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

e

When a called program finishes executing, it returns control back to the program that called it, after the
. 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.

Calling Programs (i

Program calls cause an unconditional branch of program execution. Place a 1. i

program at the point where you want the branch to occur.

- statemnent in the calling

'fitename '

The filename may be specified by any string expression thalt names an existing program file in memory.
Any file that can be run can be called.

When the called program encounters an i statement or the end-of-file marker, it returns execution to the
calling program at the first statement following the ¢
corresponding returns is limited only by available memory.

ji_L. atatement. The number of program calls without

230
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Comparing #iiliand

Blil and CFL L instructions share several characteristics:

_ affects the values of calculator variables.

®  Neither &iitdnor ©

¢ Both & and £ F 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 inierrupted with or BTOF,

i can be executed from the kevboard.

* Both LM and CF

& Any program can iiF or ©fiL . any other program.

The differences are that:

i.l. always begins execution at the lowest-numbered line

+ may specify a beginning line number; &

of a program.
® 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. =L
deallocates all program variables except those of the currently executing program.

The ¢ “and Programs

" and another program named

and enter the

To examine a simple calling operation, write a program named F
4 that will be called by ¥ [ &5 7, Start with =
four-line program.

To display a message and assign two variable
’ values.

To interrupt execution.

Write the i~ i BT program now: Type BN and enter the program.

Execution will transfer to =
the following line (50,

After entering both programs, press [RUN]:

T—that is, in the last

Execution stops at line 40 of = . However, the file pointer stays fixed at
file you edited —at the line where it was left when [RTN]was pressed. Verify the location of the file pointer by



232 Section 15:; Program Calls

typing <21 for the filename and Fi=

- for the current line. Now press [ATTN], then check the

Serond

va, bEE

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
(the called program
calling program F
execution returns to the calling program.

i), even though the file pointer may be positioned in another program (the

"). However, the values of the calling program variables are saved in memory until

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 iZoit to resume program execution:

Execution is now interrupted at the 27 UF statement in line 60 of - I ©% 7. When vou check the values of i4
and 2%, you'll see that they’ve resumed their original values, 1 and i r=t, respectively. When the
11! program was continued, it immediately encountered the end-of-file marker and returned execution
toline 50 of & I % T, In the process, the ; [X 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.

alling program e Callled program
HEEIGH # L TO g |
data file / ¥
iT 8 1 values —1 e |"" REEAD #1,1; values
SFLL program — ~ Process values
| -— —
~ '

| |
oy | T~ | | FRINT #1.1:new
= FERD £ 1,1 new - —
|r values I \|\“ ;E;TSIUES —l
| END | | |
| | | |
L»- Data file —J |
I--—~——————-—~—--—7;IZ!FH'FrfvaIues -t—-————H———-]

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 i ¥ items. The following two programs compute the polar coordinates of a
point, given its rectangular coordinates. Type wcii © Fmadn ! and enter the calling program:

SR
i

LR TH provides temporary storage for coordinate
values.

Prints the values of ¥ and 7 to the data file.

Reads the new values from the data file.

Then type 11 procedure:

Accesses main program variable values.

Prints new values to the data file.

i Type 2. 4 and press .

Note that the FiILFE 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 pessible; 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 eomplete, or you
may choose to list the data file to check the values that have been printed to it. Commonly, vou’ll need to
reference only one or two lines of a data file when passing parameter values.

Global and Local Declarations

5 rate or the trigonometric mode. A global
=] +, remains in effect until another global declaration, e.g.,

Any program may set a machine condition, such as the i1

declaration, e.g., R T IO i

is executed.

OPTI0H
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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 ¥ lis+ # statements are global—an}y opened data file may be
accessed from any program as well as from the keyboard. Once an | i statement is executed, the
specified file number stays associated with the specified file until another ; i
that redeclares the file number.

# statement is executed

Other statements called local declarations, affect only the operation of the currently executing program.
The DI, I B, LET, and T 10 - statements are examples of local declarations. Branching
statements, subroutmes, and user-defined functions are all local to the currently executing program.

Program timers also operate locally. When execution is transferred by a 5.1, statement, an active timer
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 E function (page 83) continues unbroken during
program calls. For example, if program i displays three random numbers, x, x9, and x5, and calls program
&, then the next random number available to & will be the fourth random number in the sequence, x4 (unless,

of course, [ contains a Lt statement, which will start a new sequenw] If & i8 run rather than
called, the sequence ofrandom numbers will begin at a starting number local to &

Refer to section 17 for a description of i

I declarations.

Recursive Calls
The C#LI statement allows recurston—that is, procedures may call themselves.
Example: The factorial function may be defined recursively as follows:

For all nonnegative integers, x,

|1 ifx=0.
FAC(x) = 1 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
' o * [RTN] and enter the main program:

Opens a data file for passing values.

Converts % to a posilive integer value,
Prints the value of 1 to the data file.
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L1 Receives the final value from the final execution of
i,

Thentypesdii ‘iac’ to write the recursive procedure:

# inherits its value from the calling program.
THT # 1.1 : 1 @ Tests the current value of parameter » for the exit
condition.

If the test fails, * is decremented and the new value
printed to the file.

The recursive il L.

Execution from the last call returns here. 7 is
assigned the value returned from the previous
procedure.

RN T Computes the factorial for the current level of
recursion.

Eol.1 o H Returns the current value of the factorial to the data
file,

Returns execution to the calling program.

1. 1. and find the factorial of 6:

After you've entered both programs, run = H

ceoprial oo M Type > and [RTN].
PRGM
factorisl iz 720 The answer, after 6 calls to - Fii.

You may examine the way succeeding program calls affect the size of available memory. Insert a line 15 in
procedure:

To display the amount of available memory right
after the procedure is called.

When vou run 5 HEL 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.

(Other forms of recursion are allowed:

Mutual Recursion Indirect Recursion
AcallsB AcallsB
Bealls A Bcalls C

Ccalls A
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Here's a simple example of mutual recursion:

The FF

Il program.

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—ri 1t &1 by meemory). 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
Zl@mar swars[RIN]deallocates the programs, too.)

The 7 # function discussed in section 13 is useful for tracing program flow when control is passed between
programs, Remember that
program. For example, T

i # of a negative argument returns the catalog entry of the currently executing

CFT#C-1% at the beginning of a procedure will display the catalog entry of
the procedure when it begins executing,
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Section 16

Display and Printer Formatting

Contents

1 a T T LTl T A
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Blank Spaces{ N
String Specifications(* ', * ¢
Mumeric Spemflca‘tron Lo
Digit Symbols (], I
Radix Symbols {
Sign Symbols (= H
Digit Separator Svmbols { z, L
Exponent Symbol =, :
Compact Field Specifier (i, .
REpliCatiON [ ) L
Reusing the Image Format String ..
MNumeric Field Overflow .
Formatting in L3155 L y
aaE: To L=l Ty T 1 T g o - T TP

Introduction

You can control display and printer output using:

Three statements '

Commas, semicolons, and the 7#iE functionin 37 % and i< M7 statements.

O7Hand F

U7+ commands.

Control characters and escape codes.

The

i statement (for #5 ITHT and F1 " only).

LD IR, and THAGE
= devices.,

THE: tine number [ ! disp using Iist]

it line number [ print using fist]

format string

238
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The tine numberina Ul 5F
9999, and must refer to a valid

> statement must be an unsigned integer, 0 through
=i statement, whu,h 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 | ¥

statement is a series of characters that specifies the desired format or
keyword with or
- statement for correct format specifications when the
An THHECE

£ statement

formats for output. The HP-75 will accept any comhbination of characters after an [V

w1th0ut quote marks. The HP-75 checks the !

statement is executed during a program and not when you're typing the statement 1tself

statement shouldn’t appear in a multistatement line; if it follows another statement, an i

will never be executed; if another statement follows the i i keyword, that statement won't be recognized

as a statement, An I i statement executed from the kevboard will be ignored.

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 & T statements; they merely separate the
items in the list. The oulput is totally controlled by the format string of the T

“and i

t statement.

The i
composed of symbols that determine the format of a single item in the disp using or print using list. The

 format string is composed of field specifiers, separated by delimiters. Each specifier is itself

symbols in the TMALE 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;

Aa, 18 This X iz 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 1n the disp using or print using list must correspond to an appropriate numeric or string field

specifier.

If vou intend to print to an external printer, it must be addressed with a FREIHTES = statement. If no
F 5 device is specified, all printer output will be directed to the HP-75 display and other
i ‘devices.

Delimiters (., )

Two delimiters are used to separate field specifiers:

& A comma (.)is used to separate two specifiersinan 17 i statement.

e 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:

Wil E . is equivalent to -~ .- -. The commas are optional.
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Executed as:

cost Displays «#:= 1 and performs 1st CR/LF.
Blank display; performs 2nd CR/LF.
Blank dlsplay performs 3rd CR/LF.

el Displays 3

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

2L )

lines would be printed between o= 1 and o 1=

The following +b statement will output three blank lines before printing <

If n.- is at the beginning of an image format string, n blank lines are cutput. If n - follows any field specifier
in an image format string, n — 1 blank lines are output.

Note that © ] i and {T 1 1) statements generate a carriage-return/line-feed at the end of
the cfhp using and print using 11=;t It’s possﬂble to suppress the CR/LF with a semicolon in the

qizand FRINT and | iT statements.

MG statements asitisin §

Blank Spaces (:, )
# (or ) Specifies a blank space.

A number preceding = specifies the number of blanks; for instance, 4= means four blanks. (i also
specifies four blanks.)

String Specifications (' ', * ", =, H)
Text can be specified in two ways:

or M) Text enclosed within guotation marks is displayed or printed exactly as it is quoted,
without the outer pair of quotes. You may specify quoted sirings in either the disp
E statement.

using or print ustng list or in the 1 #iH

Example:

#i: causes eight blanks to be output.

e The loc'atmn of an | [1AGE statement with respect to
the Zi 1 Lim T statement is arbitrary.

Executed as:
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A (or F) Specifies a single character. A number preceding 3 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:

THOAFs R

off THAGE ot

sl

¢ @ specifies a field comprised of seven characters of
text.

CEODER OUSTHEG &8 HE

a1 can also be represented as = a.

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:
LEE T pemidenoe!
Allows only six characters to be output.
Executed as:
Faslde
If theitem is shorter, the rest of the field (to the right) is filled with blanks. The following [MALE statement

will output a field of 80 characters.

Ld| THAGE

The string =
(80 — 9) blanks.

s will be followed by 71

Numeric Specification

A variety of symbols can be used to specify numbers: digit svmbols, sign symbols, radix symbols, separator
symbols, and an exponent symbol.

Digit Symbols (4, [, =, =, #)

o {or [ Specifies a digit position. A number preceding i 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 :#’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 ci'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:

Executed as:

Note that i7 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 . dci, . &d, . 00, ete. must be
used.

@ (or i) Specifies a digit position—leading zeros are replaced with zeros as a fill character. You
cannot use a ¥ to the right of a radix symbol. Again, a number preceding = specifies

the number of digit positions.

Example:

Executed as:

i 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:

Executed as:

As you can see, any digit symbol, ¥, =, or <, can be used to specify the integer portion of any number.

However, you can’t arbitrarily mix the symbols in an i format. For instance, if : is used to specify a
digit position of a number, all of the number must be specified with i's, except that the digit symbol

specifying the one’s place can be a = regardless of the other symbols.

Example:

An invalid statement.
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- and o

15E statement contains two invalid specifiers (i
pres i TR

strings are valid:

*) and will cause error 52—

‘—to occur when the [} I Hiis statement is executed. However, the following image

Executed as:

Whenever an

. field specifier contains an unrecognized symbol, an error 52— i

statement is executed and execution
i statement. Refer also to Numeric

will occur when the corresponding [ or ol
will stop at the line containing the [

Field Overflow, page 247.
Radix Symbols (., +, &)

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.
I~ {or &) Specifies a comma radix indicator in that position.

Examples:

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, )

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.

= {ar ) Specifies output of a sign: + if the number 1s positive, - if the number i1s negative.

a1 (or 1) Specifies output of a sign: - if the number is negative, a blank if it is positive.
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Example:

In the examples above, the sign appears immediately to the left of the number. If you use a i 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.
o{or L) Specifies a comma as a separator in the specified position.
P {or B) 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
appear between two digits. When leading zeros are generated by the = symbol, they are considered digits and

will contain separators. An Iiirii iz format string consisting of leading asterisks may contain separators.

Butif numbers are not output on both sides of the separator, the separator will be replaced with an asterisk.

Examples:
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Executed as:

Exponent Symbol (=, E)

= {or [£) Specifies that the numeric field that contains = or £ is to be output in exponential
notation. The symbol causes the HP-75 to express the sign of the exponent (+ or ) and
athree-digit exponent. At least one digit symbol must precede the  symbol.

Examples:

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:

Executed as:

THEEEBEEO g EEL - ara

Note that no decimal point (.), radix (), or sign (=,%) 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, &, 1s used to specify an entire field for either a number or string of characters. [tems are
output in compacted form, with noleading or trailing blanks.

Example:

B 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;
. statements, for instance, all specify the same image:

the following 11

These symbols can be replicated: =, d, =, %, &, 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 4 is the same as specifying : , 80 statement 440 above is eqivalent to:

Ttems in inner parentheses are replicated each time
the outer expression is replicated.

In this manner, & can be repeated;

R Equivalent to specifyving i . 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:

three times to
©OLIE L RG 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 . oif, create an overflow condition
because both numbers require three digit positions to the left of the decimal point. {(Remember thal a minus
sign not explicitly specified with : i requires a digit pnsitiﬂn} With 3 , warning 2—
—oecurs, only the dlglt separators specified by ¢ or - and signs specified by 1= or = or
the HP-75

Fiins Tooen 1

implied by ¥ or = specifiers are output, and program execution cnntmucs_ With

Allows for three numeric positions to the left of the
decimal.

Executed as:

If a character string has more characters than is specified by #’s, the siring is truncated after the specified
number of characters, and no error occurs.

i Statements

Hizand F

Formatting in oo

There's another form that a © i- statement may have, which enables you to

specify the image string and the d;sp using or print using list in the same statement:

‘image format string © [ i disp using list]
"image format string | ; print using list]

Instead of specifying the
quotation marks, in the i Land F ! !
using list. The image format string may be a string onelnsed within quote marks, a string variable, or any

line number, ym: can 1nelude the image format string, enclosed within
Bl L HLZ statements before you specify the disp/print

string expression that specifies the format.
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Examples:

Remember to dimension the string if it is longer
than 32 characters.

Executed as:

The image specifier stored in ¥ is applied twice.

N-:)te th‘]t an outer palr uf guotation marks must be used to delimit the ent;re format string in a
. F T it statement

CLEw L i@, A Pressing causes error 84—
et A characts e s—to oceur,

The error occurs aftm‘ the second quotation mark because the HP-75 doesn’t allow multiple format strings in
i » statements. The same formats could be specified in a number of ways:

single i

= Enclosing the entire format string with double
quotes.

Using character specifiers = for the three strings.

= combination.

w, LEa, 'Hae!

All executed as:

FMame Uharles Fogm &3

iGoor b

image format string contains an inappropriate or unrecognized

If a
symbol, then error 52— i

&' —will occur when the statement 1s executed.

d A sand FRIMT
the keyboard when referencing 17
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
Type of .
Output Comments repli-
cated
Blank Spemfles a blank belween |tems Yes
e Literal text Used to delimit string items |n format strings or entire specifiersin no
i .- and f i statements.
a, F ] 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.
T, Digit Specifies digit position to left of radix; leading zeros. yes
* Digit | Specifies digit position to left of radix; leading asterisks. yes
E Sign Specifies sign, + or -. no
fit, Sign Specifies sign, blank or - no
Exponential Qutputs numeric with exponent £, sign, and three digits. no
notation
Decimal Qutputs a decimal point as radix in that position. no
point radix
i, = Comma radix Qutputs a comma as radix in that position. no
b Comma Outputs a comma as a digit separator in the specified position. no
separator
o, 7 Period Qutputs a period as a digit separator in the specified position. no
separator
Field Allows enclosed image specifiers to be replicated. | yEes
I Compacted Causes both strings and numerics to be output with no leading or | no
item trailing blanks. :
I CR/LF B Causesa carrlage -return/line- feed may alsa dellmrt iterns. ' yes
1 | — S EE—— i

Because the I MH 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

geen in this section, the | M~GE 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 formaitted output are the length of the dlSplaY or prmt line, as determined both by the
1 TR oy PR n I i i 1T

s1gn1f1<:ant digits or characters in the output data. In general, f'ormittmg should be designed so that a line of

% device; the current i | + getting; and the number of

characters does not exceed the number of characters per line.

: statements will ignore format items that appear at the end of the

i and ¥
- string if the ©

I% list is terminated with a semicolon.
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Example:

py ! The image statement contains a numeric specifier
and a literal string.

Executed as:

The literal string * t=mp . ' will not be displayed.
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Section 17

Debugging Operations

Contents
Introduction ........ 1.
TracmgProgramExecutlon L -
Tracing Branches {1 =i b L ) L e e e 252
Tracing Variables {7 : 253
Cancelling Trace Operations (! 253
Using COMMAENGS .ot tit it ittt eae et crreeninnenns e 254
Single-Step Execution {[SHIFTJ[BUN) «..ooiii ittt it i iaa i vaeeaieeaenaeeneee... 266

Checking a Halted Program

Processing Run-Time E rors
Recovery Routines {
Other Considerations .

Error Numbers and Lines {

Introduction

Errors are a common occurrence in computer programming. The four types of errors are syntax (language-
1 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.

related) errors, initialization errors {such as missing line numbers for i:

The HP-75 has a number of debuggmg and error-processing features for pinpeinting and controlling run-
time and logical errors. The A ' = commands enable you to trace program
branches and variable value changes. The [SHIFT] m [RUN] keystroke enables you to single-step through
programs. The | < statements enables you to write your own recovery routines.

Tracing Program Execution

B0y
=), All trace output is directed to the HP-75 display and
i = devices as determlned by the [1E MY rate.

A useful method of locating design errors is to trace the order of statement execution (using 7

[

and variable ﬂsmgnments {using TH

current i

Tracing Branches ("

The T

252



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 displayved in the form:

& fine number Tii fine number

= i does not, however, trace . statements. If one program calls another, no trace message

will be displayed, either on the call or on the return to the calling program.

Tracing Variables (¥ WHES)

The TRACE VHARS command enables you to trace the value changes of program variables,

Whenever a program variable 1s 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:

* The name of a string variable. Example:

* Thename, subscript{s), and assigned value of a particular array element. Example:

¢ The name of an array in a # statement, in the form #<  or &7 , 1, and the value of the array.

Example:

Cancelling Trace Operations (

I gtatement:

Trace operations are cancelled by executing the TF

£ condition, a TF » condition, or both

Executing T
conditions.
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Commands

Using T

The TRH{F commands can be programmed or executed directly from the keyhnard Because the commands
act globally, Lhe current trace conchtwn remains in effect until another TFHAUE command is executed. In
addition, 1 MRS and THADE FLOW act independently of each other; eﬂ:her or both conditions can
be in effect at any time.

FOFLOM or T F=% condition, or both, and then run

To trace program execution, set either a *
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.

Assigns check string,.

Inputs number in first base.

Ifillegal character, jumps to line 260,
Accumulates equivalent in base 10.

Initializes output string.
Shifts one digit to the right.
Gets character,

Builds string in reverse order.

Checks if done,
Displays the original input.

} Displays the answer.

For another input.

After entering the program, set a T&HITE FI_Tiil condition from the keyboard; type 't r#oe F1aw [RIN].
Then press [RUN]:
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mltput ase s # To convert from binary to octal, type =, TN].

J.|t|"'

For this example, type 1

The program executes the same set of branching
operations, from 120 to 80, seven times in order to
convert the original number to its decimal
equivalent.

Then the program executes lines 140 through 180
three times (two branches from 180 to 140) to build
the character string of the octal equivalent.

Line 190 displays the original number and base.

T

is displayed one character

l Finally, the string
E 4T loop, lines 210

at atime with the F
l through 230.

The program exits the FIFE-FHIZX T loop in statements 80 through 120 when the decimal equivalent of the
original value has been accumulated and stored in the variable 4. Note that execution returns to the i
statement in line 80 and in line 210 not to reexecute the i {2 statement (which would reset the loop counter to
its initial value) but to test for the loop exit condition.

iz commands within a program. For instance, add the following lines to the

i #1101 condition and run the
program to fmd the deumal equivalent of FF' ;. (Remember that in base 16, dlglts range from 0 through F,
corresponding to decimal values 0 through 15.)

i Enter ¢ . 14 and press[RTN].
Then type + f [RTN].

Inpat base I F R KR FR R i

ik e

Trace

Since the values of variables F ¥ and &% do not
Lhange between statements Thand 125, no
i L output occurs for them.
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Remember that a TREFCE command sets a trace condition until another TEAE (iFF command is executed,
either from the keyboard or from within a program.

Single-Step Execution ([SHIFT

The RUN] keystroke is used to single-step through initialized programs. Pressing [SHIFT][RUN]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 IHFLT
statement, as the programs converts 31 to binary. First delete the TRALE VHES command in line 75 so
that statements can be viewed without trace output. Then press to initialize the program:

pLLEUT b i At this point, press [ATTN]to interrupt the program.

PRGM

T

Begin single-stepping: Press [SHIFT and hold down the key:

The next line to be executed is displayed for as long

as the key is pressed.

autp i b

Teip i SLTRLT I The IHFLT statement is executed. The HP-75 waits
PRGM for vour response, Type 1 @, Z [RTN]to convert

decimal to binary.

After your response to the 1 Hi"LIT statement, the program stops at the line following the ! HFUT statement.

Press [SHIFT to view and execute it:

G OISR T Mk e de bimsas

E The program line is displayed until the key is
PRGM released...

" statement is executed.

To be executed next.

PRGM

Release the keystroke:

i Type % [RTN]in response to the THFLIT
PRGM

Press ONCE more;

TP 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.



After releasing the keystroke, you can use the [~]and [=] keys and the modifiers and to eXxamine
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 1i[ [ T statement in line 200 causes the annunciator to stay on for 2 seconds. You may type
Tl at any time to allow program execution to continue uninterrupted.

Programs must be initialized before you press the first time; otherwise, error 31—
"ors [RLUH—will occur. The recommended method is to place a % T0F statement where you want
to begin single-stepping—as at line 0 to begin single-stepping from the beginning of a program—and then
press [RUN]. When the % T[}¥ statement interrupts execution, press [SHIFT)[RUN]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 1s 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 [RTN] 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,
beginning from the {iHi. L statement. When this occurs, the first program line in the called program will be
executed before the halt. However, assuming that the calling program is also the current BASIC file, the file
pointer stays fixed at the C'iHi.L statement until execution returns to the calling program.

When a program containg an OH TIFER # statement, single-stepping the line containing the

OFCTIT

' # 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 THA{E commands. Pressing [SHIFT|[RUN] 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 [ATTN],
an error condition.

» Values of variables can be checked by keying in the variable names followed by [RTN].

* Values of variables can be reassigned from the keyboard, for example, i+ -7 and £

» (Calculator expressions can be evaluated, for example, :

* System commands can be executed, for example, [}1 5

PIOH HBGLE

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
18 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 progream variable by that name until the program is deallocated.
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)

Run time errors are those that occur after initialization, while a program is actually running. Examples are
. i statements that cause the HP-75 to read past the end of a data file and L7 statements that assign
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 i .1 UM command (page 89) normally provides default values for some
error-causing operations (su(,h as division by zero), these operations are always detected and treated like
: has been declared.

Processing Run-Time Errors (i

other errors when an 0}

The DiH 8 - 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.

[atlowable statement...] or [command..]

o ! can include any command or any BASIC statement allowed after THEM,

After an T = declaration, if a run-time error occurs, execution transfers h'om the error-causing
statement to the i ik statement. The instruction or instructions in the [FH
executed, then control returns to the first statement after the error-causing statement. I ER
the assignment of default values to undefined variables. In those cases where a warning 7—rio v lue—
would occur, no default value is assigned to the variable,

k gtatement are

“ L overrides

‘= instructions

After the ik ACER S
instructions are performed,

execution returns to the line
following the error condition.

Line x

Linex+1 -
Error B
occurs
here.

If the data pointer were past the last 1T item
this statement would cause the 114
instruction in line 1010 to be executed —Fi wou]d be
assigned the value 0, the data pointer would be reset
to the first (717 i item in the file, and execution
would continue at line 1030.

RIzEoR MRLT

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 18 - declaration may be in effect at a time. An (1¥ EEFi3R declaration may be replaced by

another or may be disabled with an [FF [ZFF 0 statement.
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OFE ERE

Exeecuting OFF i

Example:

ERFEGE A= B RESTORE & OF The last instruction cancels the {4 ERREOR
declaration.

Recovery Routines (&1 EF

Most O ER[EOR declarations will include a G070 or G051 statement to transfer execution to an error
recovery routine at some other location in the program. When executed as an 13 ERED )

i instruction, G4
causes an unconditional branch to the specified program line.

Example:

When the data pointer moves past the last 357 H
item, this statement causes an error condition,
resulting in the execution of the GOTL 1RSI
instruction.

After the error, execution continues sequentially
from here.

When a branch oceurs to the line specified by iF E B GO, execution will continue from that point in
the program and not return to the next line after the error. Use 1 E : to completely alter the
flow of execution as a result of an error condition.

If the 1M ‘# 1F instructions contain a | = statement, execution will be transferred to the beginning
line of the specified subroutine. When a %[ is encountered in the error recovery routine, execution will
return to the end of the {if i 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.

# Is used to trap run-time errors, as opposed to syntax errors and initialization errors. In general,

any condition that will cause the message &0 to appear in the display after a program has been
instructions. Note that all mathematical errors—even
it —will cause a branch to the M t 1

initialized will cause a branch to the i
those that display [i
instructions.

ZH THI messages with

Other Considerations

For precise control of errors, try to anticipate specific errors and then place an Ll kR
immediate area where the error is likely to occur. As soon as the error has been “trapped,” cancel the
TS e ' % so that vou don’t try to handle unexpected errors.

15 declaration with &
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An (i i
Ok ERRE declaratwn or disabled with an LiFl =i : statement. M EFEGE and GiFF EE
statements act locally, affecting only the program in which they appear. When one program calls another

the OiH £ > statement of the first will be temporarily disabled until execution returns to the calling
program. Attempting to execute 4 E[E from the keyboard causes error 88—b:zc =1 '
occur.

An 1M iF routine may not call itself. That is, if an i ERFEDE routine itself contains an error,

execution will halt.

An OH : : interrupt, hke an UiH TIMER # interrupt, creates a pending subroutine condition that is
completed when all of the i £ f instructions have been executed. If the cause of the 08 ERRIR
interrupt is error 49—I & ower{low—then an excess number of pending return conditions have
already been c,reated In thm one case, the OFH E 12 statement will report error 29—

L+ cowa it 1 1 osui—and halt execution rather than execute the O ERFEOR instruetion.

#izTURF. After this declaration,

One powerful form of the U+ ER& I statement is simply il .
any error in the program w111 cause execution to continue at the next line of the program. In effect,
oM ER FETLRH
However, remember to use i
recover on its own from run-time errors; on the other, they may hide many errors, making error detection

difficult.

"

declares ‘execute the next line of the program no matter what error occurs,

= declarations judiciously. On the one hand, they enable a program to

Error Numbers and Lines (= ki, ERiEL)

Two numeric functions, i , can be used with i i routines to determine the type and
location of an error or warning. In turn, the type and location of an error can be used to control the direction
of program execution.

Error Number Function. E /i returns the number of the most recent error or warning,

Error Line Function. £

‘i returns the line number in which the most recent error or warning occurred.

The following program contains some obvious errors for demonstration purposes.

el If an error oececurs, jump to line 80,

Cancel the [ E < declaration.

Another place where the error mechanism can be

disabled—the first line of the [1F [} routine.
L If error number 2—yiwin ¢ oo 1args—then jump
to line 120.
PERRR om Tire! If not an overflow, display the error and line
number.
Then stop.

If an overflow condition occurs, execution will skip
to this line.
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Now run the program:

An overflow condition (warning 2—riiiin $i:0 1a+98) oceurred in line 40 so that the GO 7T 0 instruction of
the it

al

[ rate of 2 seconds and then set
= [RTN]followed by * #as 1 [RTN]. Now run the program:

= iF statement was executed. To see this more clearly, set a [

condition. Type i

The error occurs in line 40.
The @
80.

< statement directs execution to line

|18 2, so a final branch occurs.

A jom Jreates a division by zero error.

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 vou continue.

E i and &

are most useful when you can anticipate the kinds of errors that are likely to oceur in a
given program segment,
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Appendix A

-

Accessories Included With the HP-75

Your HP-75 comes with each of the following:

» HP-75 Qwner’s Manual.
* HP-75 Reference Manual.

¢ HP-75 Owner's Pac.
Eight prerecorded program cards, one abrasive head cleaning card, and 10 blank cards,

* Keyboard Overlay Kit,
One numeric keypad overlay, one display character overlay, and three user overlays,

®  Accessory Brochure.

¢ Service Card.

* Field Case.

® Rechargeable Nickel-Cadmium Battery Pack.

® One AC Adapter/Recharger.

®*  Two, One-Meter HP-IL. Cables (model HP 82167B). (Each HP-IL device has a matching cable.)
* One notebook size Card Holder.

The accessory brochure describes optional accessories for your HP-75. For more information, see your
nearest Hewlett-Packard dealer.

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 &% function returns a six-character string that indicates which version of the HP-75 operating
system you are using. Type =& % [RIN] in EDIT mode to determine the operating system version of vour
unit.

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°t055°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 vour 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
s 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.

s 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 1% 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 256°C +5°
(77°F £9°). When an extreme change in environment oceurs, 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
H500-70/1 and 500-70/2 from the National Bureau of Standards, U.S. Department of Commerce, Washington,
D.C., 20234.

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 Fiand < 7 are seen as separate variables.

¢ Variables and strings are initialized to “no value”; reference to them before assignment returns
izr—and default values of i for numeric variables and ' * {(null string) for string

warning T—r:
variahles are substituted in the expression.(¥#23)

® The character set has been expanded to include any of ASCII codes 0 through 255 (decimal) as valid
character responses. (#93.1, #102, #112}

o 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)

¢ (n 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)

o Inan assighment statement, the keyword LiZ7T 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 &M statement in his program if flow will naturally go to the last line. In addition,

the interpreter permits more than one ZHI! statement in a basie program. {#3, #4)

® Because the HP-75 preallocates variables and functions before a program is run, user-defined functions
are nol restricted to having lower line numbers than the line where they are referenced, (#157, #159,
#162)

s The HP-75 permits null data items in [iF 7% statements. (#105)

& The system will not generate an error if the program ends before a Fii¥¥ statement has found a

A7, (#50)

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:

® The HP-75 assigns the i {ii¥ variables left to right in the initial entry to the loop.

Example: The following loop 1s executed once by the HP-75 (ANSI requires it to be executed six times):

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 0.
System supplies 0. User must
re-enter value.
Numeric overflow WARNING ERROR User must
System supp[les User must re-enter value.
signed IR, re-enter value.

Variable assignment QOccurs after each item verified. Occurs after all verified.

If a program contains the following statement:
TRELT L BT,

and the user response is:

then the 'zt ' isinvalid input and ANSI requires that [ and # | : not be asalgned until all input is
correct. The HP- 75 will request the user to re-input hm data but I and #{ 1 will have the current
values of i and ..... : respectively. If the user now inputs =, 3, < then HC 10 has the value 7 and #i ¢
has the value 3. ANSI requires that A ¢ 1 is yet to be deﬁned and Fi 7 2. (#108.3)

Power Supply Information

Power Consumption

The HP-75 consumes least power when the display is turned off (after [ATTN], i, 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. Power consumption is three to four times higher while the
beeper is sounding than while the HP-75 is idle. [n addition, executing = 1 : o will inerease 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 [ATTN]) 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



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.

Low-Battery Safeguards
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 battervy 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 operation. However, the battery pack continues to power the clock and RAM
circuits. If the key or a due appointment causes the HI*-75 to turn back on, the HP-75 briefly
displays the following message:

BATT

Immediately afterwards, the HP-75 turns off again. At this point, to prevent a complete reset, don’t
press the [ATIN] 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 hack 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.

Battery Recharging

The nickel-cadmium battery pack is being charged whenever the HP-75 is connected to an ac outlet using an
ac adapter/recharger. A normal charging time from a fully discharged battery pack to full charge is about &
hours. Shorter charging periods will reduce the operating time you can expect from a single battery charge.
The battery pack is never in danger of becoming overcharged. However, if you recharge the battery pack
outside of the recharging temperature range (page 267), vou may seriously decrease the life of the battery
pack.

If vou operate the HP-75 from ac voltage continuously over long periods of time, the nickel-cadmium
batteries in the rechargeable battery pack will eventually reach the point at which they will no longer
recharge to their full capacity. Consequently, it's advisable every few months to disconnect the ac
adapter/recharger and let the rechargeable hatteries discharge through normal use of the HP-75 until the
BATT annunciator lights. Plugging in the ac adapter/recharger afterwards will ensure that the nickel-
cadmium batteries are again recharged to their full potential.
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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). Here are additional precautions you should take when removing the battery pack:

* Don’t press the key while the battery pack is out of the compartment. The HP-75 will reset itsel f
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 off in EDIT mode to prevent the arrival of future appointments while the battery
pack is out of the computer.

2. Turnoffthe HP-75. Press , Or type D :
3. Unplug the ac adapter/recharger from the HP-75.

4. Turnthe computer upside down and lay it on a flat, smooth surface.

Press down on the eatch on the battery compartment door while

o

sliding it toward the back of the computer.

6. Remove the battery pack by lifting it out of the battery
compartment.
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Align the contacts of the replacement battery pack with the
correct spring contacts and insert it into the compartment.

=1

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-eadmium 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.

Rechargeable-Battery Care

You know that a battery pack is recharging if the back of the HP-75 is warm to the touch. After 8 or more
hours of recharging, the battery pack should be fully charged. If a rechargeable batiery 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
1ol ar in EDIT mode, and leave the HP-75 turned on until the battery voltage drops to the
pmnt at which tho HP-75 suspends operations and turns itself off (as described in Low-Battery Safeguards).
Then reconnect the unit to a power outlet for at least 10 hours to recharge the battery pack fully.

WARNING
Do not attempt to incinerate or mutilate the battery pack—the pack may burst or release toxic materials.

Do not connect together or otherwise short-circuit the battery pack terminals—the pack may melt or

cause serious burns,

The battery pack is warranted for 1 year and will be replaced if it doesn’t work properly during the warranty
period. Return a defective pack to Hewlett-Packard according to the shipping instructions on page 282. (If
vou are in doubt about the cause of the problem, return the complete HP-75 along with its battery pack and
ac adapter/recharger.} If the battery pack is out of warranty, see your nearest dealer to order a replacement.
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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 isoprepyl 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 vou 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
feli-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 [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.

MNote: Be sureto turn off the HP-75 (press [SHIFT|[ATTN]) 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).

It 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 speclal types of files—interchange, LEX, and ROM files—are made available through the
R .

respectively.

1 command, through prerecorded magnetic cards and tapes, and through plug-in ROMs,

Interchange Files (T , LIF1)

Interchange files, or LIF1 (Logical Interchange Format) files, are used for interchanging information
between the HPP-75 and other computers. Any text or nonprivate BASIC file in memory may be transformed

into an interchange file by means of the 7 Fik: 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:

*  Cataloged (i_#i 7). The svmbol I indicates an *  Executed as programs (¥ il
interchange file in the system catalog. o Edited (E

* (Copied to and from mass storage (& o Listed (i

* Transformed into BASIC and text files

duplicated in memory (0 ),



Attempting to run, edit, or list an interchange file causes error 68— 1

Use the 7'}

another file type.

[flename ] 1T
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1 uip s —to occur.

command to transform one type of file in memory—BASIC, text, or interchange—into

For example, if ‘i

X 7' 1s a BASIC file, then typing transiform ‘mormsw’ T@to Toxd
transforms the ¥z 7 file into a text file. The catalog entry for the file will show type 7 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, *rarmsicsm ' mon
irree: b i, transforms the file into a BASIC program file, ready to run.

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 T

i command is summarized below:

Source IHTO
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 [ATTN] key, will be disabled to prevent a file of mixed types
from occurring. Whatever is in the display when the THFH 1 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 7

! command may be specified by a string expression, such as :
i If no filename is specified, then the HP-75 will transform the current file:

and

* [f the 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 Lo the first line of the file.

® Ifthe current file is transformed into LIF1, then a new ui:
will be created and the file pointer will be set to line 0 of the w«

= of the current type, text or BASIC,

. If the current flle ig itself a work 1 1s, then TE SO RTL TEST and

£ will be fﬂlnwod and the resultant ﬁle w1ll be a text or BASIC
: LI+ 1 will not be allowed and will cause error 63—
!:::—-to be dlqplﬂyed in this case, give the file a name and reexecute the

M 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-73 encounters an unrecognizable sequence of
characters while transforming a file into BASIC, then the HP-75 transformas 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:

This group of characters cannot be interpreted as a
valid HP-75 BASIC statement...

LhED T FE=R OMOD 2EA 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
:—after the transformation is completed. When you edit the transformed BASIC file, it's

error 78—=
possible to locate each line that was not understood by using a form of the |

{4+ command.

Example:

Begins a search from line () of the file for the next This line may now be revised and entered as an
occurrence of 1 7, 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 ! 7 (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 7 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 irne oo Lon
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
'# statements into text.

situation will arise if, for example, you transform a BASIC file with long I

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:

_ When transformed into BASIC, this line of
Bl result in five & O RRGLE OE
commands in one long line,

text will

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 |
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.

v o Donig—will

It’s also possible to transform the i @ui= file, First, rename the |2 w3 file to another filename, and then use

that filename in the TEAMS

F 8 command.
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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 tranaform
them to text or BASIC will not work. An interchange file with excessively long lines will cause error

o, an interchange file with missing line numbers will cause error 87—
-1 oi. 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 7%
expressions may be converted into | ¥ comment lines when they are transformed from text or LIF1 files
into BASIC,

1 command requires some system memory for execution; consequently some valid nested

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 ﬂtm age medium,

LEX files are copied to memory (RAM) the same way as other files, using a form of the ©5#% command. A
LEX file in RAM is indicated by the symbol L in the system catalog. A TL.EX file in 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
Wth ever you work with the program file. If the LEX file isn’t present: running the program causes error
18—8 00 mi
other lines can); if the program is initialized, lines containing LEX kevwords are replaced by lines

=:if the program isn’t initialized, lines containing LEX keywords can't be accessed (but

containing ¥ 4 if the program is deallocated by the operation.

ROM Files (F LM,

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 syatem as soon as the ROM
module is plugged into the HP-75.

ROM ﬁlr*s may not be cataloged, edited, listed, purged, renamed, or changed in any way, nor can you use
F # to read a ROM file. However, individual ROM files—if nonprivate—may be copied to memory

Y command.

using the ©

‘ROM fitename ® T3 'RAM{filename’

In addition, all or any part of a BASIC or iext ROM file may be merged into the current file in memory using
the i

command.

‘ROM fifename ' [ . beginming 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 iwo files have identical names, one in
ROM and one in RAM, then when vou 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, 7, 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.

=@ Unknown files
from mass storage

Attempting to copy a ¥ file to HP-73 memory will cause error 68—

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-1L devices.

2. Plug the unitinto a power outlet using the ac adapter /recharger.

3.  Turnthe unit back on by pressing [ATTN]. One of these iwo displays should result:

o
CHE

The BASIC prompt and cursor. The text prompt and cursor.

‘ 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 : i, then carefully reread the
instructions in this manual regarding that operation; you may be specifying the operation improperly.

6. If the display remains blank when [ATTN]is pressed, then reset the machine:
a. Unplug the ac adapter/recharger.
b. Remove the battery pack.
c. Press[ATTN]. The circuits will be discharged immediately.

e |

After you reinstall the battery pack and reconnect the ac adapter/recharger, the set-time template
should appear when is pressed:

Enter the values for the date and time, and press
RTN].

8. After setting the clock, press the [EDIT key:

The BASIC prompt and the cursor should appear,
Now repeat step 4.
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; i i oi 1s displayed, then
remove all plug-in RAM and ROM modules, reset the mfmhme and repeat steps 7 and 8 to determine
whether the problem is caused by a defective or improperly installed module,

9, If the display remains blank, or if the message -

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 Uperauon connect a single HP-IL cable between the HP-75's IN and
OUT receptacles. Then lype @z RTN]. If error B6E—=io i T we—pecurs, the
HP-TL. circuit is operating properly; Olher responses indicate a bad cable or improper operation,

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 defecis in materials and workmanship for one vear
from the date of original purchase. If you sell your unit or give it as a gift, the warrantly 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 CONSEQUENTITAL
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 righls 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 snld on the basis of specifications applicable at the time of manufacture. Hewlett-Packard shall
have no obligation to modify or update products onee sold.
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Warranty Information

1f you have any questions concerning this warranty, please contact an authorized Hewlett-Packard dealer or
a Hewlett-Packard sales and service office. Should you be unable to contact them, please contact:

® Inthe United States:

Hewlett-Packard
Corvallis Division
1000 N.E. Circle Blvd.
Corvallis, OR 97330
Telephone: (503) 758-1010
Toll-Free Number: (800) 547-3400 (except in Oregon, Hawaii, and Alaska)

e In Europe:

Hewlett-Packard S.A.
7, rue du Bois-du-L.an
P.O. Box
CH-1217 Meyrin 2
Geneva
Switzerland
Telephone: (022) 8381 11
Mote: Do not send computers to this address for repair.

# In other countries:

Hewlett-Packard Intercontinental
3495 Deer Creek Rd.
Palo Alto, CA 94304
U.5.A.
Telephone: (415) 857-1501
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 Repair Service in the United States

The Hewlett-Packard United States Service Center for battery-powered computational devices is located in
Corvallis, Oregon:

Hewlett-Packard Company
Corvallis Division Service Department
P.Q. Box 999/1000 N.E. Circle Blvd.
Corvallis, OR 97330, 11.8.A.
Telephone: (503) 757-2000

Obtaining Repair Service in Europe

Service centers are maintained at the following locations. For countries not listed, contact the dealer where
you purchased your computer.

AUSTRIA FRAMCE NORWAY

HEWLETT-PACKARD Ges.m.b.H. HEWLETT-PACKARD FRANCE HEWLETT-PACKARD NORGE A/S
Kleinrechner-Service Division Informatique Personnelle P.0O. Box 34
Wagramerstrasse-Lieblgasse 1 S.AV Calculateurs de Pache Qesterndalen 18

A-1220 Wien (Vienna) F-81947 Les Ulis Cedex M-1345 Oesteraas (Oslg)
Telephone; (0222) 23 65 11 Telephone; (6) 907 78 25 Telephone: (2) 17 11 80

SPAIN
BELGIUM GERMANY HEWLETT-PACKARD ESPANQLA 5.4,
HEWLETT-PACKARD BELGIUM SANV HEWLETT-PACKARD GmbH GCalle J.E!I"EZ 3
Woluwedal 100 Kleinrechner-Service E—Maﬁnd ?61 458
B-1200 Brussels Vertriebszentrale elephone: (1) 458 2600
Telephone: (02) 762 32 00 Berner Strasse 117
Postfach 560 140 SWEDEN

D-6000 Frankfurt 56 HEWLETT-PACKARD SVERIGE AB

Telephone: (611) 50041 Skalholtsgatan 9, Kista
DENMARK Box 19

HEWLETT-PACKARD A/S
Datavej 52

DK-3460 Birkerod (Copenhagen)
Telephone: (02) 81 66 40

ITALY
HEWLETT-PACKARD ITALIANA S P.A.

5-163 93 Spanga (Stockhalm)
Telephone: (08) 750 20 00

SWITZERLAND

Casella postale 3645 (Milano)

Via G. Di Vittario, 9

1-20063 Cernusco Sul Maviglio (Milan)
Telephone: (2) 90 36 91

HEWLETT-PACKARD (SCHWEIZ) AG
Kiginrechner-Ser vice

Allmend 2

CH-8967 Widen

Telephone: {057) 31 21 11

EASTERN EUROPE
Refer to the address listed under Austria.

NETHERLANDS
FINL AND HEWLETT-PACKARD MEDERLAND B\,
HEWLETT-PACKARD OY Van Heuven Goedhartlaan 121
Revontulentie 7 N-1181 KK Amstelveen (Amsterdam)
SF-02100 Espoo 10 (Helsinki) P.O. Box 667
Telephone: {90) 455 02 11 Telephone: (020} 472021

UNITED KINGDOM
HEWLETT-PACKARD Ltd
King Street Lane
GB-Winnersh, Wokingham
Berkshire RG11 5AR
Telephone: (0734) 784 774

International Service Information

Not all Hewleti-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 ean be sure that service is availablein
the country where you bought it.

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.
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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 be individually 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:

s A completed Service Card, including a description of the problem.

s 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 vesponsibility 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.0Q.D. (covering
shipping costs and the service charge).

Further Information

Service contracts are not available. Computer products circuitry and design are proprietary to Hewlett-
Packard, and service manuals are not available to customers. Should other problems or questions arise
regarding repairs, please call your nearest Hewlett-Packard service center,
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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
reagonable 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:

o 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 end 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.

Technical Assistance

The keystroke procedures and program material in this manual are supplied with the assumption that the
user has a working knowledge of the concepts and terminology used. Hewlett-Packard’s technical support is
limited to explanations of operating procedures used in the manual and verification of answers given in the
examples. Should you need further assistance, you may write to:

Hewlett-Packard
Corvallie Division Customer Support
1000 N.E. Circle Blvd.
Corvallis, OR 97330

Product Information

For additional product infermation, refer to the accessory brochure that was included with your unit, contact
vour local Hewlett-Packard dealer, or call toll-free in the United States (800) 547-3400. In Oregon, Alaska,
and Hawaii, call (503) 758-1010.
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Keyboard Operations

Contents
L T 3 o T o T e 284
LR 10T =L =5 - 1
= LT e 1= A 285
T - = 285
Keystroke Combimations .. ... i it i it ittt ies et e e a e a e e 286
SYSIEM KEYSITOKEE o e e 286
EditiNg K ey strOKe s L. e e e e e e 286
Display Character Keystroke ... ... o i i et et e i et e iae i i 287
o= T Tl = T o Pt 287
Display Device Keystrokes ............................. e v s ... 287

Key Functions

Typewriter Keys
through Letters.
[0]through [8] Digits.

1
G

FEMEAE]
QJcerizh

L]
nn
0

=10

Space.
Period. Used as a decimal point in numbers and as the final character in abbreviations.

Arithmetic symbols: addition (plus), subtraction {minus), multiplication (asterisk),
division (slash), exponentiation {circumflex), and integer division (back slash}.

Comma. Used to separate items in commands, statements, and functions.
Parentheses. Used to key in numeric expressions.

Exclamation mark. Used for end-of-line comments in program statements and for
appointment notes.

Double and single quotation marks. Used to enclose filenames and other literal strings.

Number sign. Used to specify file numbers of BASIC files in A% IGH &,
: #, and FE
and OFF

P

LI # statements and to assign timer numbers in Ui

TIMEER ¥ statements. Also used for inequality in relational tests.
Dollar sign. Used to specify string variables and string functions.

Ampersand. Used to concatenate, or join, string expressions.

Opening and closing brackets. Used to dimension string variables and to specify
substrings.
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Editing Keys
Eiﬂfi

CTL

1]

[~]

=
=

CL

BACK

G i
- = »

E

TAB

System Keys
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Commercial at. Used to form multistatement program lines.

AL THPLT, #, and HEFAD #

Semicolon. Used to separate items in ¥R IHT, §
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 LT statement.

Shift. Causes keys to perform their shifted funetions. 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 (i#) with the insert cursor {3).

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

=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.



]

EDIT)

RUN |
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Edit. Switches the HP-75 to EDIT mode.
Fetch. In EDIT mode, functions as a typing aid for F2TCH 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 maode.

Keystroke Combinations

System Keystrokes

Causes the HP-75 to perform a system reset (refer to section 1, page 13).*

[SHIFT][LOCK]

SHIFT

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 ERFEOE, WREH MG, card reader, trace, or HP-IL message for as

long as the key is pressed. The message is cleared after [CLR], [ATTIN], [TIME], [APPT],

EDIT], [FET],[t].[+],[RTN], or [RUN]is pressed.

Single-steps through a program, beginning from the current line.

Editing Keystrokes

SHIFT[t]

SHIFTI[Y

SHIFT

Moves the file pointer to the first line of the current file, to the first entrvina &7 FAl.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 entry in a i
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] m
The following commands use the 1nput buffer, causing your last entry to be lost:
FETOH REY, LIST, LOOE, FLIST, and TEAHSFOREM,

In EDIT and TIME modes, deletes from the cursor to the end-of-line. In APPT muode,
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][eTL][M], (1], (4], [E]. and 17R] 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,

Left-shifts the cursor 32 positions or to the beginning of the display line, whichever
distance is shorter.

=] Right-shifts the eursor 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

BACK Generates decimal code 27 (ESC) as the initial character of escape code sequences.

Display Device Keystrokes

(cTu[] Sends an ESC 7 (roll up one line) to {11 1% 1'% devices (ignored by the HP-75 display).
=N 1% devices (ignored by the HP-75

display).
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Character Set

The .+ # 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 IHL: function returns the decimal code of the first character of a given character string.

Examples: Press after each.

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 ©HiZ# < : funection to represent
special characters (e.g., the form feed, or FF, character) rather than the display character itself (e.g., use
LHEF

o instead of ).

An asterisk (*) indicates that [SHIFT 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 {_HI¥# command.

0 128 *[ATTN]
1 129 L e
2 # 130 *[APPT]
3 131 i *[EDIT)
a (CTL|[D] 132 *[1]
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Decimal

Display

Code Character Keystrokes
5 B o
6 I
7 i
8 BS
9 (1

10 LF
11
12 I
13 CR [M]
14 ¥ [CTUN)
15 § (0]
16 £ (P
17 ) (a)
18 (R]
19 £
20 o
21 ¢
22
23
24
25 3
26 i
27 ESC
28
29 ::t (e (&
a0 i ]

31
32
33 (1]
34
35
36 ¥ (SHIFT][4]
37 (5]
38 (SHIFT) (6]
39 (SHIFT]
40 (SHIFT]
41 -‘ (2]
42 * (+]

43 ]

a4 ]

45 -]

46 B

=
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aDﬂ.cimal
Code
133
134
135
| 136
137
138
| 139
| 140
R PY
142
143
L 144
. 145
146
147
. 148
149
150
151
L 182
153
154
165
156
167
158
159
L 160
161
162
163
164
165
166
167
168

169
170

171
172
173
174

Display J Keystrokes

Character

* (SHIFT][ATIN]
* (ST (TiviE)
* (SHIFT] (APPT)
* (ST (E0T)
* [SHETID)
ISR
EEFE)
*EEFI )

* [SHIFT) [178]

+ [EHFT[FED

+ (SAIFT) (DEL]
* [SHIFT]CR)
* (SHIFT)(LOCK]
* (SHIFT][AUN]
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47 175 <

48 & @] 176 i * (0]
49 o 177 i * ]

50 178 *

51 3 179 *[cTL(E]

52 i @) 180 s =

53 5 (5) 181 »
54 & & 182 & *[cT(8]

55 183 i

66 A 184

57 & (3 185

58 L] 186

59 A 187

60 L 188

61 (=] 189 =

62 [ 190

63 191 7

64 e 192 B '
65 i 193 i * [CTLTME]
66 i 194 B .
67 i 195 iz ’
68 [ [SHIFT)(D) 196 [ * (e

69 £ 197 £ *[et)l

70 F 198 F *[CTL][-]
71 i 199 17 *
72 H 200 H *
73 (1 201 *
74 202 o *
75 L 203 b *
76 204 *
77 P (m] 205 i *
78 b (N] 206 il *
79 y 0] 207

80 = [F) 208

81 Q 209

82 R [’) 210

83 £ (5] 211

84 212

85 L 213 L

86 214

87 215

88 216
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Dét:::;al Cz::r:t]t‘;r Keystrokes DE?::' Cﬁ:‘;:t‘;r Keystrokes
B9 217 )
0 218 i
91 L ©) 219 b
92 " 220 '::',-
93 i = 221 b
94 [SHIFT] (] 222
95 =] 223
96 224 N *[SHIFT](CTL][ATTN]
a7 3 225 *[SHIFT|[CTL](TIME]
28 b 226 * [sHIFT][cTL][APPT]
a9 o 227 * [SHIFT][CTL][EDIT]
100 (o] 228 & *
101 & 229 ) *
102 i 230 f * (€[]
103 i 231 * (crLl(=]
104 232 by * [SHIFT)(CTL](I/R]
105 i 233 i *
106 234 d *
107 235
108 ! 236 i *[SHIFT][CTL][LOCK]
109 i ™) 237 1 y
110 & [N 238 X *[SHIFT][cTL][TAB]
111 [o] 239 o
112 i [P] 240 &
113 ) @] 241 )
114 [R] 242 [
115 [s] 243 5
116 i 244 &
117 245 4
118 246 o
119 247
120 248 _
121 249 e
122 z 2] 250
123 W 251 i
124 (=] 252 L
125 [-] 253
126 [«) 254 B ET
127 a [cTLI®] 255 *

+ When decimal code 254 is assigned to a key, pressing the redefined key will execute the &% E command. Using £ #F1% to display character

264 will cauae the - character to be displayed.
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System Memory Requirements

To determine the size of an initialized program, first interrupt execution (press [ATTN]) and determine
available memory (type 25 [RTN]). 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

Data items

Data pointers
Files (BASIC and text)

Files (LEX and interchange}
HP-IL assignments

Key redefinitions

Mass storage commands
(R, DOy, PURGE T

Mass storage devices

e

‘. command

Plug-in ROMs

Program calls

Tecommand

Variables (both calculator variables and
initialized program variables)

Simple numeric variables

Numeric array variables

String variables

15 bytes for the appointment file pfus
7 bytes/appointment plus
1 byte/character in the i< 1 field plus
b bytes/repeating appointment.

5 bytes/LIATF statement plug
4 bytes/ integer plus
b bytes/short plus
9 bytes/real plus
2 bytes/item pfus
1 byte/character in strings.

15 bytes/file plus
3 bytes/line plus
1-3 bytes/keyword (BASIC) or 1 byte/character {text).

Refer to the catalog entry for the file.

7 bytes/device declared in an 1! I¢ command.

3 bytes/redefinition pfus
1 byte/character in the the key definition string plus
1 byte for final semicolon.

43 bytes/command.

105 bytes/device.
256 bytes plus 6 bytes/file.

Refer to the ROM owner’s manual for the number of bytes of
system RAM used by the ROM.

30 bytes/: .. statement plus
2 bytes/calling program variable plus
the number of bytes required by the variables’
SiZes or precisions,

63 bytes/timer set by an 0H T IMEF statement plus
one or more bytes per timer instruction.

A maximum of 255 bytes while the transformation is occurring.

12 bytes/variable
8 bytes/variable
7 bytes/variable

10 bytes/array variable pfus

8 bytes/element
4 bytes/element
3 bytes/element

8 bytes/variable pfus
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.

® The HP-751s reset.

A local declaration affects only keyboard calculations or the program in which the declaration occurs.

Local Global
DRTH

DE FH,EHD DEF

D1
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Display Escape Codes

]:."":C reprebents the escape character, decimal code 27. Displaying [ESC]—that is, m BACK —or displaying
Z7 7 sends an escape (,hard(,ter to the HP-75 display and other LiIEFILLHY 1% devices. Printing
1= devices.

The HP-75 display and most HP-IL devices have special responses to predefined escape codes, that 1s, 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  ig 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 © may be sent to

the HP-75 display and other display devices using [} ] =

The HP-75 display responds to 12 escape codes. Other escape sequences used in i [

areignored by the display.

CHR#CZ , for example.

B

S P or PR IHT statements

The 32 display window positions are identified as 0 through 31.

Escape Code Instruction Description

ESC £ Cursor Right* Movwves the cursor one position to the right.

ESC T Cursor Left* Moves the cursor one position to the left.

ESC & Clear All* Moves the cursor to column 0 and clears the display.

ESC & Cursor Return Mowves the cursor to column 0.

ESC + Cursor Home* Movwves the cursor to column 0.

ESC .. Clear From Cursor* Clears the display from cursor location.

ESCE Clearto End of Line  Clears the display from the cursor location.

ESC L Delete Character Deletes the character at the cursor location and left-shifts all
With Wraparound trailing characters with wraparound.

ESC 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.

ESC¥xer 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 4 rOW pammeter but is lgnored bv the HP-75 For example

positions the cursor to column 16 (and TOW 8 Uf the v1deo interface)
and displays i

=, beginning from that location.

An astensk (*] indicates that the HP 82163 Video Interface responds similarly when declared a
' i device. Refer also to the owner’s manual for the video interface.




Type a semicolon after an escape code to suppress the carriage-return/line-feed that normally terminates a

LE]SF or R IHT statement.

In addition, pressing sends an ESC ¥ (roll up one line) to £

sends an ESC % (roll down one line) to |
characters. '

Machine Defaults
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.4 1% devices and pressing

=R 1o devices. The HP-75 display window ignores these

After a machine reset or after the

Condition battery pack is firstinstalled.

After turning on
following a timeout period.

. F ik

No HP-IL assignments.

No file number assignments.
L

Set-time template,

1EF]

Identity assignments

1 second.
% (That is, the HP-75 display.)
CR/LF

i1 marks cleared.
Line O of workfile,

BASIC workfile
{0 bytes, time and date of clock setting.)

Unshifted.

No password.

o1

TIME

¥ (The HP-75 display.)
32 columns.

=THTE template PREIL A
TIME display Set-time values.
Trigonometric ST L F
mode.
Variables:
calculator None,
program None,

32 columns.

Previous setting.

Previous HP-IL assignments,
Previous file number assignments.
Previous setting.

Blank line.

Previous setting.

Previous key definitions.
Previous setting.

Previous display devices.
Previous setting.

Previous error line.

Previous error number,

i T marks unchanged.
Previously pending line.

Previous BASIC files, text files,
appointment files, keys files, LEX files,
LIF1 files.

Previous keyboard mode.
Previous password.
Previous setting.

EDIT

Previous printer devices.
Previous setting.

Last numeric result.
Next number in sequence.
Blank display.

Previous setting.
Previous settings.
Current time.

Previous setting.

Previous assignments,

Previous assignments if allocated
program.

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.

Keyword Abbreviation Keyword Abbreviation
k HO L IMAGE ifi.
Ol 5 IHITIALIZE irsl.
L T 1,
IMTEGEER it .
FEYT#H k.
LIET i
LIST i i
iET  FH ie,
Ty LAIGLEC Tee, O
=
ma,
LA i
..... L. o
CE o, L3 HEME 1.
sl I MERT SI=
device code ol ide!
L0 el L. OFF ERROR ot e,
= ol OFF TIMER # ctLt LB
I M4 EREDRE o .
UM TIMER # I
of OFTEOM FAMCLE DEGREES [nY ==
i defa off OFPTION LE FEHOIAME OF &, ¥
oeta, on OFTION BREE aOF . .
o
el . e
e ls Fl.is Bl
o =L =h
o FREINT FrEi
cE L FREINT # W
FREINTER [
=, FRIMT B PrL.uE,
o, e FROTECT pr,
gt FLRGE B
el FRIDTH ol
B FEEHIOHIZE FE .
= i L #
=2
i, i
., REMUMEBER FERL,
F1,00 EESTORE Faes,
STORE # Fes, 3
o STORE IO -
L = LIRM =R
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Keyword Abbreviation Keyword Abbreviation
SHORT =k, ! W
LTAMOEY OFF = e f f UPRTE O Lp L 63
STHRHDEY OH E L OR
THERM t by, R W
TIME$ L
TRACE FLIH T
TRADE OFF T,
TREARLE WAED TE L LETT Y
TRAHSFORM Tr WIDTi W,
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Contents
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Alphabetical Listing ..........ccoiieiiinvennians e e e e e 307

Occurrences

When an error occurs, the HP-75 sounds the beep, l1ghtb the ERROR annunciator, and displays an
1 message according to the current | " rate. If the error oceurs during program execution, the
line number of the statement that caused the error is also displayed. Pressing [SHIFT] [FET] displays the
message again for as long as the key is held down. Typing =11 returns the identification
number of the error or warning. Pressing [CLR], [ATTIN], [TIME], [APPT], (EDIT], (FET], (1], (4], [RTN], or [RUN] turns
off the ERROR annunciator and clears the message.

Ai:

: condition causes the HP-75 to supply default values and allows execution to continue (unless

A has been declared). An - 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 [FET| 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

Defaul Values
(with

5L

1 mdm too

Number lies between =

2 r s 1a

. Larger than

® |argerthan precision allows.

® Largerthan ! ' precision allows.

3 » oF LS5 1T
COTor CSC of 7> 180°;
n=inteqger.

4 THEF or ZEC 1nd
TAN or SEC of n X 907;
n = odd integer.

5

6

7

* 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 wrll be supplied to the pro-

gram with i

remain undefined.

8

Division by zero.

{The remaining mathematical errors do not default.)
9

10
1

12

13

Logarithm of a negatwe number.
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System Errors (14 through 18)

Number Message and Condition
14
15
The HP 75 may require a reset.
16 st srougi meEmoryg
® Not enough available memory exists to copy a card or tape file to memory.
@ Afile or program requires too much memory.
Possible solutions:
¢ Delete one or more lines from the current file.
® Execute DL EMHF RS to clear calculator variables.
® |essen the precisions or reduce the dimensions of program variables.
® Purge oneor more files from memaory.
* Execute Mo T specifying any unused data file pointers.
® Execute i . then press [t]or (H] until you see a file that can be purged, then press
and execute FURGE
® Execute Hi a4 Il Ftoclear HP-IL loop.
17 Pods diwmwslid
* |Indicates a defective circuit. Unit may require service,
* |ndicates memory lost.
18 i &
Missing a necessary plug-in ROM or LEX file.
Card Reader Warnings (19 through 26}
Mumber Message and Condition
19 siplbte poratested
Attempting to copy to a write-protected card. Execute | first.
20 Firt o tis File
A track does not belong to the same file that is being copied to memory.
21 Yir i i JF::;'E
The same track requnres two more passes through the card reader, once to write to the track
and once more to verify. Clean the card first.
22
23
24
25
26 WTGEE S
The file specifier in a Y command deesn’t match the name of the card file.
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Program Errors (27 through 54}

Number Message and Condition
27 i
28 Fl e
i % statement tried to force the data pointer past the end of line.
29 i R T
An il < routine was requested to handle error 43— 1, Rather
than create another subroutine and add to the problem, the HP-75 halts execution and
displays this message.
30
4 specified.
statement appears after an array variable reference.
. statements in one program.
31
LEIHT is executed or | SHIFT is pressed before a program has been initialized or after a
program has been deallocated.
32 MAEELRE b irE
¢ Missing aline that is referenced ina i:
* Missing aline that is referencedis a
33
¥ statement tried to read string information into a numeric variable.
34
# statement tried to read past the end of file.
it statement was executed when there was no data in the
-, HE #, random 1 i statement, or random it state-
ed an existing but non- line in a BASIC file.
T dHor REMAD ¥ statement specified a nonexistent line in a text file.
35 N :
Declaring the precision or dimension of a simple numeric variable, string variable, or
numeric array variable that has appeared previously in the program.
36 i , i
Dimensiconing an array improperly after an
37 el 11
The same
38 ¥

Attempting to branch into the middle of a multiple-line user-defined function.
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Program Errors {27 through 54) (continued)

T
|
|
|

| Number | Message and Condition
E I
t —
40 =
1
| ® Mlsmatch occurred between the formal parameter list in the function definition and the
|
| actual parameter list in the main program.
» Attempting to use a user-defined function that isn't defined.
| 41
i
| 42 A NN 1
| = Attempting to assign too many characters to a string variable.
| ® Printing a string longer than 2561 characters to a BASIC file or longer than 255 characters
I to a text file. Causes a warning and truncation of the string.
' 43+ .
| . . -
: @« Attempting to supply characters in response to an I statement,
| ® Pressing before enough values have been supplied for all the numeric variables in
| the input List.
i 44*
[ " statement.
45
[ Executing a # statement without first assigning a
i file number.
i
; 46
i
47 LB
statement is encountered with no corresponding F Lk statement. May be caused
by an incorrectly nested loop.
: 48
i 49
|
i
50
b1 oot e ]
A program referenced JlSB|f inar
52 - =
At least one of the specifiers in an I HGE, : i ! [ R4
statement is improper. May be caused by an mvalld character in the image strlng
h3 L =3 i g
One of the specifiersinan I " statement
cannot represent an item to be displayed or printed.
54 i
argument rounds to a value less than 1. A warning condition occurs and a value of 1 is
supplied.
* An LEPUT error will cause the HP-75 to prompt again for input. If an O BRE ..declarat-on is in effect at the time of an 1t
error, then as many values as possible will be assigned to the THT T variables and the 1 DEED instruction will be performed
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HP-IL Errors (565 through 61)

Number Message and Condition

55
Executmg ' i I Bi il
without first assigning the devices on the Ioop
56
iiicommand.
57
i Hardware error,
¢ Pressing [ATTN]during a loop transmission.
b8
» Anintentional or accidental disconnection occurred or power was lost to a peripheral
durmgaloo transmission.
» During ¥, a device took longer than 10 seconds to process a single HP-IL
instruction.
Make s the devices are properly connected and powered and then execute
o T 101 If the disconnection was intentional, connect an HP-IL cable between in
and out connectors on the HP-75 and execute ! i i Execute =T
device needs longer than 10 seconds to respond to a command.
59 ! ML FLAE
» More names than devicesin an {Ycommand. Causes a warning; as many
devices as exist will be assigned.
# More device names in memory than connected devices in the loop were found after a
. command. Causes an error; no devices are assigned. Connect the
original dewces and reexecute Iii, or execute a new i K
60 idor
The HP-75 tried to issue an HP-IL instruction after an [ I ecommand.
61 Fadod =
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 ti
& Invalld name for a flie in memory. Restricted to one to eight characters—first character a
letter or period, remaining characters |etters or digits..
» Invalid 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).
] Invalld HP-IL device code. Hestricled to one or two letters or one letter and one dlglt
o A TERF tHTE LiF L command was executed from a ¢ 1l
¢ Adisplay dewce cude is used in a mass storage command.
64 L L iom T mamne

+ Duplicate filemame. A file already exists in memory or on a mass storage medium by that
name.

# Duplicate device code inan i i 11 declaration. If Fin i Zdevices are
being assigned one by one from the keyboard, causes a warmng 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 HocEsE past o e
® Attempting to run an appointment, text, LEX, or LIF1 file.
® Attemptingto ELXIT, LIS, CO0FY, or EEMAPE a private BASIC file,
* Attemptingto FFEIMNT #Htoor REFI % from a private BASIC file, a LEX file, or a LIF1

file.

* Attemptingto MR I HT  # a numeric value to a text file.

66 imwalid passworg
® 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 Tire too Long
* 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 B0 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 awarning and inserts | 7 immediately after the line number.
68 i o file 3
® Attemptmgto rename a non-text file to &« 4s
® Attempting to rename a non-appointment flle toapp i
¢ Attempting to merge one file into a file of a different type.
* 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 wenrleof 1 e pame
Attemplmg to edit another file wh|le editing a non- emp‘ty, unnamed waorkfile. i+ |.”’,
i APz, or B =
(EDIT] key during a {_
Time Mode Warning (70)
Number Message and Condition
70 SR I-T = MRV E

Attemptrng to ad]ust 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 Message and Condition
71 gl i 12 i
Attempting to enter a dupllcate appointment. Appointments must differ by at least one
character.

72 g 2o z
The dav of week and the date don’t agree.

73 vzl daw Tl
Misspelling the day-of-week.

74 brad date {ield
Out-of-range parameter spemﬂed for the month, day, or year. May be caused by an illegal
character in the [ i, or ¥ i fields.

75 fraed T ime fiedd
Out-of-range parameter specified for the hour or minute. May be caused by an illegal
character in the Iy, My or Fidfields.

76 k rep foim i

* |nvalid Rept {repeatlng] template caused by an out-of-range parameter or an illegal
character.

& Pressing a system key while the Rept template is displayed.

77 im

® |nvalid alarm wpe Must be a digit, O through 9.

* [nvalid appointment type. Must be i, 5, or &,

Syntax Errors (78 through 91)
Numbar Message and Condition
78 :

® Incorrect spacing or characters in line. Cursor is positioned to character where error was
detected.

* Aline not understood during a L - operation. The error is
reported after the entire file has been transformed; unrecognlzed lings are transformed
into program remarks beginning with !

79
80
81
82
The keyword T f with no embedded blanks must be typed in the command.
84 gatra ohiErasiers

Extra characters appear at the end of the line. May be caused by mistyping an instruction if
itis interpreted as a different instruction.
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Syntax Errors (78 through 91) (continued)

Number Message and Condition

85

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 il i L
Statement is not allowed after | H

g87 =T B 1
® A syntax error in an expression; €.g., too many operators between operands.
s Attempting to transform a LIF1 file with missing line numbers into text or BASIC. The file
remains a LIF1 file.
88 S ey
* Anincorrect abbreviation.
e Anincomplete statement.
» Attempting to execute a program only statement {e.g., £} from the keyboard.
89 !
» Using the wrong type of parameter; e.g., using a string argument for a function that takes
a numeric argument.
» Entering out-of-range parameter, illegal characters, or too many parameters.
90 Pl : ;
. Attemptmg an improper renumbering operation. Causes a warning; default line
numbering occurs for the specified portion of the file.
o Al 4T 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 file.
* Attempting to specify a starting line number greater than 9999 in an #i7{ command.
91 ' i gy
Omitting a necessary parameter from a function, statement, or command.
Mass Memory Errors {92 through 97)
Number Message and Condition
92 o rnt g i 8
A non-mass storage device was requested to perform a mass storage operation.
93 i A H S TE =R
The mass storage device is experiencing difficulty, perhaps due to low batteries.
94 o 15
a5
The medrurn in the mass storage device has no room for other files. Purge one or more files,
pack the medium, or lead another medium.
96 TFeeEE Lo |4 edm

The mass storage device cannot read from or write to the medium. May be caused by an
unformatted medium; execute an [+ I T 1AL 12 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 ievvealid pack

Interrupting a b
PHITTVIAL

1iZI< operation. The medium may need to be reformatted with an
= command.
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Alphabetical Listing

Message Number Message Number
65 fi L vl 95
11 L 45
55 32

46
77 91
74 83
73
87 9
90 34
89 38
23 56
76 47
88 94
75 7
57 16
20
81 2
31 1
3 43
rid Tk 72 30
= 92
51
35 24
71 25
37
64 17
28
85 60
84 50
18
62 10
41
82
39
40 42
48 78
15
I ET R =N ok S I 49 4
70
86 44
36 59
63
52 22
96
a7 sy fu Fad e 21
66
27 69
54 19
53 68
26
67
13 8
12 5
658 6
14 61
80
¥ g S o 93 79




Appendix F

Owner’s Pac Program Listings

Contents

Listings follow for the three prerecorded programs shipped with your HP-7h—the MOHEY, FRYHTTH, and

i4r

T programs. The programs are referenced in the main manual to demonstrate programming
designs and applications.

The

The ¥

'Program

i 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.
Savings inputs: Initial amount, number of periods, interest rate per period, pericdic deposit.

Savings output: Future amount,

Size:
Recorded on four card tracks, 2205 bytes.
Requires approximately 2947 bytes when initialized.

308
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1000 ' Money — 04/22/82
1010 DELAY O @ WIDTH INF
1020 E$=CHR%(27) & H$=E%&"E" @ CO$=E$&"<" @ U$=E$&"A" @ O%="+—%k/"" @ T=1

Program introduction and menu.

1030 DISP H&;CO%;E$&"ZIC* M ON E Y ™" @ WAIT T

1040 DISP @ DISFPF "Choose "&CHRE{226)%"orrow or "LCHR$(243)&"ave money";
1050 INPUT ": "; R$ @ IF NOT LEN(R$) THEN R=0 & GOTO 1080

1060 R=POS("BS" ,UPRC$(R%[1,113))

1070 IF R#0 THEN 1100

1080 DISP @ DISP "Please enter “b? or “s”." @ WAIT T

1020 DISF FNR$(4); @ GOTO 1040

1100 FOR I=1 TO S @ V(I)=0 @ NEXT I @ F=0

1110 OFF ERROR @ M=1 @ N=3 P RESTORE 1160 @ DISF H$;C0%;

1120 IF R=1 THEN DISF “"Borrow money ..." ELSE DISP "Save money ..."
1130 WAIT .5

1140 ON ERROR DISF FNR$(Z2%¥I-1); & GOTO 1230

Get user inputs.

1150 FOR I=M TO N @ READ F%

1160 DATA *Initial amount: $°, Number of periods: °, Int.rate/period: 7
1170 DATA "Periodic deposit: %°

1180 IF F#0 THEN 1190 ELSE V$="" @ GOTO 1230

1190 ON I GOTO 1220,1210,1200,1220

1200 V$=5TR$(V(3)) @ VE=V&HL" %" @ GOTO 1230

1210 Y4=STR${(V(2)) @ GOTO 1230

1220 V$=5TR$(V(1)) € GOSUB 1490

1230 DISP @ DISF P3%;

1240 IF F=0 AND I=3F THEN 1250 ELSE 12460

1250 PUT CHR%(1358) € Vs=" %"

1260 INFPUT ", VE; Vs

1270 GOSUEB 1550

1280 VY(IL)=AB5(V{I))

1290 NEXT I @ IF R=2 AND I=4 THEN N,M=4 & GOTO 1150
1300 F=1 ® ON ERROR GOTO 1440

1310 RI=V(3}/100 & R2=R1+1 & R3=R2"{(-V(2))

1320 IF R=1 THEN 1360

Save money calculations.

1330 IF V(3)=0 THEN V(3)=U{1)+V{(2)iV(4) ELSE V(35)=(V(1)+V(4)XR2/R12{(1-R3)} /R3
1340 I=5 @ GOSUB 1490
1350 L$="Future amount: %" P GOSUB 1450 #» GOTO 1390

Borrow money calculations.

13860 IF V(3)}=0 THEN V(4)=V({1)/V(2) ELSE V{4)=V(1)¥R1/{(1-R3)
1370 I=4 & GOSUB 1490
1380 L$="Periodic payment: $" @ GOSUB 14350

Automatic program end.

1390 OFF ERROR

1400 ON TIMER # 1,5 GOSUR 14670

1410 ON TIMER # 2,120 DISP FNR&(NUM("I")+2%R);"End of "Money” program” @ STOP
1420 IF KEY$="" THEN 1420

1430 OFF TIMER # 1 @ OFF TIMER # 2 & GOTO 11190
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1Is1ings

Invalid entries message.

1440 DISP @ DISF "Invalid entries; try again."” @ WAIT T @ GOTO 1100

Display the output.

1450 DISP

1440 DISP ® DISP L$;

1470 IF LEN(V$)>12 THEN DISP USING “d.dddddde” ;3 V(I) ELSE DISP V&
1480 RETURN

Round value for output.

1490 V(I)=INT(V(I) P +INT(FP(V{I) )} X100+.5) /100 @ VE=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#0Q THEN 1340

1930 IF P=0 THEN V$=V3%".00" ELSE VE=V$&"0"

1540 RETURN

Evaluate numeric expression.

1550 Y=2

1560 FOR J=1 TO 5

1570 X=POS(V$LY,LEN(V$)]1,0%[J,J1)+1 @ IF X#1 THEN 13590
1580 NEXT J @ V(I)=vAL(V$) @ RETURN

1590 IF UPRCS(V$I[X—1,X-11)="E" THEN Y=X+1 @ GOTO 1560

Strobe keyboard for key to continue.

1600 U=VAL(VSIL1,X-11) & V=VAL{VHLX+1,LEN{(V$) 1)
1610 ON J GOTO 1620,1630,1640, 1650, 1660

1620 Y(I}=U+V @ RETURN

1630 V(I)=U-V @ RETURN

1640 V{IY=UixV @ RETURN

1650 V(I)y=U/y @ RETURN

1660 V(IY=U"V P RETURN

1670 DISP @ DISF "{(Press any key to continue)";Us;Us;U%;
1680 FOR W=1 T4 300

1670 IF KEY$#"" THEM FPOP @ GOTO 1430

1700 NEXT W

1710 60SUB 14460

1720 RETURN

Select a row for video display.

1730 DEF FNR${(R) = CHR${(Z7)&"4P"RCHR$ (R} &CHRS® (27 &"J"

The ##7#7TTH Program

The 1 T program is discussed in section 11 on page 170.
Specifications:

Inputs: Number of plavers, level of difficuliy, 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:
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 INTEGER L9,A9,H,N9,B1,11,D1,E1,B9,C5,X5,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$L261,B$0121,T$0261,Z$[261,C$011,E1$011,H1$L2]1,C1$L2]1, WS$L4]
1050 DIM ES$L41,P1%[11,P2¢011,R1$021,E$[51,Y$[11

1060 E1$=CHR$(27) @ H1$=E1$&"E" @ CI$=E1$&"<" & WSs="["LE1$&"C"&" 1"
1070 ES$=" "E1$&"CU&" " @ P1$,P2¢="" @ I%=" "

1080 T2=1.5 @ T3=.2 @ TS5=.6 @ T6=0

1090 N9=6 @ B1=100 @ I[1=20 @ D1=25 @ E1=40

1100 N=2&N9 @ L9,A9,H=0

Program introduction.

1110 DISP Hi1%;Ci% & Af="Pay" #® Y5=0

1120 FOR I=1 70 3

1130 FOR X5=29 TO I+% STEP -1

1140 GOSUB 2430 & DISP ASCI,I1;" ";

1150 NEXT X35

1160 NEXT I & WAIT .1 & X5=15

1170 FOR I=1 TO 5

1180 GOSUB 2430 € DISP " "; @ GOSUB 2430 @ DISF "Attention®;
1190 NEXT I & WAIT 1.5 @ DISFP

1200 IF YS#0 THEN DISP H1%;C1% & DISP

1210 FOR I=1 TO N @ B{(I),A(I)=0 @ NEXT I @ W(1),W{(2)=0 & RANDOMIZE

1220 DISP "Flay - "&CHR$(177)%" person or "&CHR$(178)%" people";
1230 INPUT ": “,Pl%; R$ @ Ri1s="12" @ GOSUB 2340 & A=R1

1240 IF A=0 THEN 1220 ELSE Pl¢=R%

1250 DISF "Choose - "&CHR$(229)&"asy or "&CHR$(Z3Z2)&"ard";

12560 INPUT “: ",FP2%; R$ @ R1$="EH" @ BGOSUB 2340 @ L=R1

1270 IF L=0 THEN 1250 ELSE P2¢%=CHR% (NUM(R%)+32)

1280 IF L#L? OR A#A7 THEN H=0

1290 IF A#ATF THEN I%=" "

1300 L9=L ® ATF=A

1310 IF L=1 THEN A$="ABCDEFGHIJKLMNOPRRSTUVWXYZ" @ TB=T5 & GOTO 1330
1320 A="<>/\{3 )" @ Ta8=Té

1330 B$="ABCDEFGHIJKL™ & B%=B%[1,N]

1340 ON A GOSUB 1850, 1700

1350 DISF M$ & WAIT .3 @ BOSUB 2100

Display hidden characters.

1360 ¥5=B # 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 P X5=2&I-1

1390 GOSUB 2430 & GOSUB 2420 @ DISP CHR${(A(I)); & WAIT T3

1400 GOSUB 2430 @ GOSUB 2410 @ DISP "#"; & WAIT .2

1410 NEXT I
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Begin playing game.

1420 F=IP{24¥RND+1) & V=0

1430 IF A=1 THEN F=1

1340 ES$=STRE(S(F))IL&" " @ Es=E$[1,3]1 @ IF V=N9-—1 THEN W({F)=0

1450 IF W{(F)=1 THEN £E=E1 ELSE E=I1

14460 XS=2kN+1 @ GOSUB 2430 @ WAIT .5 @ DISP I$L2%F-1,2¢F1&":="&ES$;
1470 BEEF 220+(F-1)%10%9,.1 @ IF W(F)=1 THEN DISP "x"3;ELSE DISF * e
1480 XS=0 @ GOSUB 2430 @ DISP WS%; @ C(i)=1 & C(2)=0 & R$=KEY$
1490 FOR J=1 70 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 1500

A selection is made.

1540 C{J)=(XS5+1) /2

1550 IF B(C{J))=1 THEN GDSUB 2400 & GOTO 1500

1560 IF C(1)=C{(2) THEN GOSUB 2400 @ GOTO 13500

1570 B{(C(J))=1 @ X5=X5+1 # GOSUB 2430 & BGOSUB 2420
1580 DISP CHR$(AC(JI)+128)35 & X5=X5-1

1590 NEXT J

1600 IF AL Y#HAC(Z)) THEN 15640

Got a match?

1610 WAIT .2 & BEEP 261,.05 @ BEEP 1044,.08
1620 S(F)=S(FI+E @ V=V+1 ® W{F)=1 @ GOSUB 1970
1430 IF v=N? THEN GOSUB 2010 @ 6070 1770 ELSE B=1 @ GOTO 1&70

Mo match.

1640 S{F)=8(F)-D1 @ W{F)=0 # BOSUB 1970
1650 B{(C{(1}),B(C(2)) , G=0
1460 IF S(F)=0 AND A=1 THEN 1750

Reset the display.

1670 FOR I=1 TO 2

1680 X5=2%C(I)-2 @ GOSUB 2430

1690 IF @=0 THEN GOSUEB 2410 @ DISPF " # “3ELSE DISP " ";CHR$(A{C(I)));"
1700 NEXT I

Determine game results.

1710 IF A=1 THEN 1440

1720 IF W(F)=1 THEN 14490

1730 IF F=1 THEN F=2 ELSE fF=1

1740 GOTO 1440

1750 WAIT .3 @ BEEFP 41,1 @ DISF & DISP

1760 DISP “You lose, “;ISC2%F—-1,2%F1;" ..." @ WAIT T2Z @ H$="H"
1770 DISF "Score is "sI$01,215": "3;STRE(S(1))3;
1780 IF A=2 THEN DISP " ";I$[3,41;": “;5TRE(S5(2)) ELSE DISP

1720 WAIT T2 @ DISP H$;"igh score is ";STR$(H);"." & WAIT T2
1800 DISP "Flay again? (";CHR%$(249);"es or "j;CHR$ (23B8)&"0)";
1810 INPUT ": ","y"; R% @ R1$="YN" @ GOSUB 23&0

1820 ON R1+1 G6OTO 1800, 1200,1830

1830 DISF "Bye for now ..."

1840 END



One person setup.

1850 5(1)=Bif @ S5{2)=0

1860 INFUT "What are your two initials? ",I%[1,23;1%

1870 IF LEN(I$)<>2 THEN GOSUB 2320 @ GOTO 1840

1880 I$=UPRC$(I%) @ M¥="Here we go, "&I$&". Pay attention'"
1890 RETURN

Two person setup.

1900 FOR 1I=1 TO 2 @ N$=I$[2%I1-1,2%11

1210 DISP "Player number ";STR$(I);"’s initials":; & INPUT “:
19220 IF LEN(N$)<>2 THEN N$="" @ GOSUB 2320 @ GOTO 1910

1930 I$[2¥I-1,2%xI1=N% @ S5(I)=Bl

1940 NEXT I @ Is$=UFRC${(I%)

19250 M$="Pay attention now, "%I%{1,21%" and "&I$[3.41&"!"
1260 RETURN

Display the score.

1970 IF S{(F}<0 THEN S({(F)=0

1980 X5=2%N+4 @ GOSUB 2430 @ DISP " "3
1990 GOSUEB 2430 @ DISP STR$(S5(F)); @ WAIT T8
2000 RETURN

Determine the winner.

2010 WAIT T2 @ BEEP 1044,.05 @ BEEFP 261,.08 @ DISF

2020 ="H" P =0 @ U=1 @ DISP

2030 IF S(1)>5(2) THEN 2040

2040 IF S5{(2)>5{(1) THEN U=2 @ GOTO 2050

2050 IF A=2Z THEN DISP "It"s a tie game.™ @ WAIT T2 & 7I=1
2060 IF S{UY>H THEN H=S(U) @ H$="New h"

2070 IF Z=1 THEN RETURN

2080 DISF "Congratulations to ";I$LC2Z2¥U-1,2%U]1;"." @ WAIT T2
2090 RETURN

Character pair selection.

2100 Z$=A%

2110 FOR I=1 TO N/2

2120 GOSUB 2210 @ GOSUB 2240
2130 A%$=I% @ Y$=C3 @ 73=B¢
2140 FOR K=1 TO 2

2150 GOSUB 2210 @ GOSUB 2240
2160 A(NUMICS)—64)=NUM(YS$)
2170 NEXT K

2180 B$=I% @ I¢=A%

2190 NEXT I

2200 RETURN

Random character selection.

2210 L1=LEN(Z$) @ X=IP (L1$RND+1)
2220 C$=I$LX,X]
2230 RETURN

Shorten character selection string.

2240 T=""

2250 FOR J=1 TO L1 @ IF Z$0J,J1=C$ THEN 2270
2260 T$=T$&Z$[J,J]

2270 NEXT J @ Z$=T%

2280 RETURN

" N$;N$
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Response to improper input.

2290 GOSUB 2400 & BOSUB 2530
2300 DISP "Please try again when prompted.” @ WAIT T2 @ 605UB 2530
2310 RETURN

Response to improper initials.

2320 6OSUB 2400 & BOSUB 2530

2330 DISP "Please type two initials.” @ IS[2fA-1,28ARJ=" "
2340 WAIT T2 @ BOSUB 2530

23350 RETURN

Check for correct input.

23460 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 BEEFP 110,.05 @ BEEP 110,.05 @ RETURN
2410 BEEP 3000,.002 @ RETURN
2420 BEEP 4000, .002 @ RETURN

Pasition cursor.

2430 DISP El$;"7%L";CHR%{XS5);CHR%(YS);
2440 RETURN

Move cursor left.

2430 IF X5=0 THEN GOSUB 2430 @ DISP ES%$; @ XS=ZIN+Z @ GOTOQ 2470
2460 X5=X5+2 @ GOSUB 2430 @ DISP " 3

2870 X5=X5—-4 @ GOSUB 2430 @ DISP WS$;

2480 RETURN

Move cursor right.

2490 IF X5=24N-2 THEN GOSUB 2430 @ DISF ES%; @ X5=—2 ¢ GOTO 2510
2500 GOSUB 2430 @ DISF " “j

2510 X5=X5+2 @ GOSUB 2430 @ DISF WS%$;

2520 RETURN

Erase a displayed line.

2330 DISF E1$;"A";CHR$(13);E1$;"J";
2540 RETURN
235C ! change lines 1080 & 1090 to vary game
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The

.. 1=T Program

The 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], [SHIFT][+], (<], (=], (SHIFT)[+], [SHIFT) (=], (=], =], [7]. [, [A]- (7).

Size:
Recorded on four card tracks, 2481 bytes.

Requires approximately 2995 bytes when initialized.

1000 ! Name List - 04/22/82

1010 DIM L$CL1107

1020 PWIDTH INF @ WIDTH INF

1030 INPUT "Enter filename: ";A%
1040 ASSIGN # 1 TO A%

1090 N=0

Compute numbers of lines.

1060 ON ERROR GOTO 1080
1070 READ # 1 ;3 LO%,FO$,NO% & N=N+1 @ GOTO 1070
1080 OFF ERROR

Initialize parameters.

1090 M,P=0 @ L1%,Fi$=""

Start of command input loop.

1100 L$="Name List" @ IF P=0 THEN 1140
1110 READ # 1,P ; LO%,F0%,NO%

1120 GOSUB 1870

1130 IF LEN(L$)>32 THEN DISP L$[1,321 @ GOTO 1150
1140 DISP L%
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Get command key.

115C¢ K$=KEY$ @ IF K%="" THEN 11350

1160 K$=UPRCS (K$) @ K=NUM({K$)

1170 IF K$="+" THEN 1340

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=1464 THEN 1130

1220 IF K=1&4 THEN P=F>0 @ GOTO 1100
1230 IF k=145 THEN P=N & GOTO 1100

1240 IF K$>="A" AND K$<{="I" THEN 15610
1250 IF K%>="0" AND K$<="9" THEN 15610
12460 IF K$="%" THEN 1&70

1270 IF K$="1" THEN 1580

1280 IF kK$="—-" THEN 1780

1290 IF K#=" " THEN P=N>0 #@ GOTO 1100

1300 IF K#="/" THEN M=ABS(M-1) € GOTOD 1100
1310 IF K$="." THEN ASSIGN # 1 TO ¥ # END

1320 IF K<>135 AND K<>167 THEN 1150

1330 I=LEN{L$) @ IF I<33 THEN 1150

1340 IF M=1 THEN DISF L${33] @ GOTO 1150
1350 DISP L$LI-311 @ GOTO 1150

Add an entry.

1340 GOSUB 2000

1370 IF LEN{LO$)+LEN(FO$) >0 THEN 1390
1380 BEEP @ DISP “Error — Missing Name” @ GOTO 1360
1390 INPUT “Note: "j;L$

1400 GOSUB 1940

1410 IF LEN(L$)>32 THEN L$=L$[1,321
1420 N1$=L$%

1430 IF LEN(LO%$)=0 THEN LO$=" *

1440 GOSUB 2070

1450 IF L1$=" " THEN L1$=""

1460 IF F=1 THEN GOSUB 2100 @ GOTO 1440
1470 IF P>N THEN 1520

1480 FOR I=N TO P STEP -1

1490 READ # 1,1 ; LO$,FO$,NO$

1500 PRINT # 1,I+1 ; LO%,FO$,NO$

1510 NEXT I

1520 PRINT # 1,P 3 L1%,F1%,N1$

1530 N=N+1

1540 GOTO 1100

Search for an entry.

1550 GOSUB 2000
1560 GOSUB 2070
1570 GOTO 1590

Continue search.

1580 GOSUEB 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

16430 IF P>N THEN P=N @ GOTO 1100
1640 READ # 1,P ; LOS%,FO0%$,NOS$
1650 IF UPRCS$(LO$)<K$ THEN 14620
1660 GOTO 1100

Print entries,

1670 IF N=0 THEN 1100

1680 FOR I=1 TO N

1690 READ # 1,1 ;3 LO%,FO%,NO%

1700 GOSUB 1870 @ IF M=0 THEN 1740

1710 K=POS{L%$," ") @ IF K<>0 THEN L$LK,K+21=" . " & GOTO 1710
1720 IF L$[30,303<>"." THEN 1740

1730 K=FPOS{L.$,".") @ L$=L$L1,K—11%" "&L$[K,301& $L32]
1740 PRINT L%

1750 NEXT 1

1760 PRINT ="

1770 GOTO 1100

Delete an entry,

1780 IF P=0 THEN 1100

1790 PRINT # 1,P 5 *»

1800 IF P=N THEN P=N-1 @ GOTO 1840

1810 FOR I=P+1 TO N

1820 READ # 1,I ; LO%,FO%$,NO$

1830 PRINT # 1,I-1 ; LO$,FO$,NO$% ® NEXT I
1840 PRINT # i,N ; ""

1850 N=N-1

1860 GOTO 1100

1
N

Create display line,

1870 L$=L0%

1880 FO=LEN(FO%)

1870 IF LEN(L%)>0 AND FO>0 THEN L&%=L$&","

1200 IF FOX0 THEN L$=L%&" "&FO0%

1210 Ls=L $&" "

1920 Le=L$&" " @ IF M=1 AND LEN(L®)<32 THEN 12920
1930 L= $%NO$ & RETURN

Remove end blanks.

1240 IF LEN(L$)=0 THEN RETURN

1950 IF L$[1,11=" " THEN L$=L%[2] @ GOTO 1740
1260 I=LEN{L%)

1970 IF L$LI,I1=" " THEN I=I-1 @ GOTO 1970
1980 L$=L%01,1I1

1990 RETURN

Input names.

2000 INPUT "Last Name: ";L#

2010 GOSUB 1940 @ IF LEN(L$) >32 THEN L&=L$[1,321]
2020 LO$=L%

2030 INFUT "First Name: ";L#

2040 GOSUB 1940 @ IF LENC(L$) >32 THEN { $=L $[1,352]
2000 FO$=L%

2060 RETURN
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Search routine.

2070 P=0

2080 L1$=L0%
2090 F1$=FO0%

Continue search routine.

2100
2110
2120
2130
2140
2150
2160
2170
2180
2190
2200
2210
2220
2230
2240
2250
2260
2270

F=0

P=P+1

IF P>N THEN RETURN

READ # 1,P ; LO%,FO%$,NO$

LO$=UPRCS* (LO%)
FO$=UPRCS* (FO%)

IF
IF
IF
IF
iF
IF
IF

Lis=" " THEN 2240

LEN(L1$)=0 THEN 2210

UPRCH(L1%)>L0% THEN 2110

UPRC$(L1%)<L 0% THEN RETURN

LEN{(F1%) >0 AND UPRC${F1%)<FO% THEN RETURN
LEN{(F14)=0 THEN 2260

UPRC$(F1%)<>F0% THEN 2110

GOTO 2250

IF
IF

F=1

LEN{LO%) >0 OR UPRC${(F1%)<FO% THEN RETURN
UPRC$(F1%) >FO$ THEN 2110

RETURN
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Enables multistaternent program lines, key redefinitions, and command
appointments.

Allows end-of-line comments in program lines.
Two special uses:

® Thedefault T+FLT prompt.
# 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 filein a catalog entry.
» Specifies an appointment that reschedules after acknowledgement.

* Specifies an absolute adjustment in the =1 template.
Indicates a BASIC file in a catalog entry.
Exponent—represents a power of 10.

Indicates an interchange (LIF1) file in a catalog entry.
Specifies a Language Extension (LEX) file in a catalog entry.

Two special uses:

® Specifies a normal, one-time appointment in the APPT template.

* Specifies a normal clock adjustment in the #i
Indicates a private file in 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

acknowledge an

appointment

allocate

allowable statement

annunciator

appointment

APPT mode

argument
array element

ASCIT

B
BASIC

Boolean value
branch

byte

C

caleulator variable

calling program
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To press [ATTN] or | SHIFT |[DEL] when a due appointmenf 1&.d:[splﬂved

To reserve memory for program variables prior to running the program.
Programs are allocated by ¥ and UL commands.

A BASIC statement that may follow a THER, ELSE | GF ER

LT LT

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 # @ i ¥ 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
unguoted in all commands.

The operating state of the HP-75 that enables yvou 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.

Beginner's All-purpose Symbolic Instruction Code, The programming language
of the HP-75. The keyword &% T is used in £ 1§
program files.

T commands to create new

One of two values, 1 or (), that indicates a true of false condition.
To transfer program execution to a specified program statement.

A standard unit of memory, equivalent to eight bits (1’s and 0's) of data or to one
character of information.

A numeric or string variable that is not created in a program but from the
keyboard. Calculator variables are not accessible to programs. See also:

program variable.

A program that begins the execution of another by means of the O
statement.

Usedina o0y or 0FT command, CF R specifies a file read or written by the

card reader. The keyword

! 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
data pointer

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
head in FF [ # = devices and the position of the cursorin 2] SFLFEY I3

L

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

keyboard entries and #1147 and 11 =" statements. The seven system keys and
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 displayed by
means of the CHE
the keyboard.

% function. A subset of these may be displayed directly from

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 M i 2 field specifies one or more commands or
statements.

To join string expressions (with #) 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 1s 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.

The mechanism used to keep track of the next F#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

edit-ing key

end-of-file mark

escape character
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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:

® One of two words that may appear after the colon ( ;) in a file specifier,
CAEEDor F to specify a card file.

* A one- or two-character abbreviation that specifies one of the devices in 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 21§ i, & L[ statements,

b TEIT =
;,and THTE

Any character that can be displayed directly from the keyboard, following a
keystroke.

An HP-IL output device whose device code has appearedina [ ] is

declaration.

The areas of TIME and APPT displays that are reserved for specific types of
information. In the APPT template, for example, the 4 display field is reserved
for the type of appointment you wish to schedule, H, 4, 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,

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.
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escape code

escape keystroke

evaluate

file number

file pointer

file specifier

filename

function

H
hierarchy

HP-IL

I-J

image format string

immediate-execute key

A sequence of characters, the first being the escape character, that may be
interpreted as an HP-IL or display instruction.

[CTL][BACK].

To compute the value of an expression. The result is always a string or numeric

constant.

[RTN]in

A timing mark that is set for the system clock when you type szt
TIME mode.

To perform any HP-75 operation.

A set of lmes in memur‘,r or Un a mass storage medium that can be manlpulated
as a single unit and which has a unique name.

An integer from 1 thmugh 9999 that specifies a BASIC or text file in an
# statement.

v e
|. |_ I| -I-., i

A mechanism in memory that keeps track of the current line of the current
BASIC, text, or appointment file.

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

i. All

code, a filename with a device code and a password, or just the word 0 Hi

file specifiers except - FZ! may be specified by string expressions. File

specifiers may be terminated by blanks.

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

.. All filenames
> may be specified by string expressions and may be

combination of letters and digits. May also be #FF T or EE

except AP T and I
terminated by blanks.

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.

The prest‘rlbcd order in which the HP-75 performs uperatlons in an exprebsmn

The Hewlett-Packard Interface Loop. A system of peripherals that’s controlled
by the HP-75

= I H statement

The characters in an | I
that specify the formatting of information sent to display and pnnter devices.

A key or keystroke combination that displays and then executes a command,
statement, or expression when pressed.



initialize a program

initialize a variable

input buffer

interchange file

interface

170

K
key deﬁmtmn

g file

keyword

L

Language Extension ﬁle

left justified
line editing

line-feed

line number

listener

loop counter

looping
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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 <4} -commands are executed.

Hand O

To assign an initial value to a program variable.

A 95-character location in memory that contains keyboard input. May be viewed

by pressing [CTL][FET].

A Logical Interchange Format (LIF1) file used to interchange information
between the HP-75 and other computers.

The circuitry that connects a controller and peripherals and enables them to
function together.

Stands for Input/ Qutput, 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.

The current function of a ke} or kevstmko combination, which may be to display
a string of characters or to execute one or more instructions,

Specifies the ic #wi= file. The name appears unquoted in all commands.
The special text file that stores all key redefinitions.

A word that has special meaning for the HP-75 (like 28 70 DTM and G370,
Keywords form the kernel of program lines.

A special program file available on mass sturage 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 [CTL][J]and !

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 oy F

device.

The simple numeric variablein a i+ @ .T loop that eontrols 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 kevs

multistatement line

N S -
nested loop
nested subroutine

null string

numeric array variable

numetric constants

numeric eXpression

numerie function

0
operator

P-Q
parameter

password
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A magnetic card, cassette, or disc that may Stnre files frum the Lomputer
externally.

An 170 device like the card reader or HP 82161 A 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 kevs, 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.

One !

T 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, % . 1 4 and

A valid combination of constants, numeric variables, and numeric functions
that are joined by arithmetic, relational, and logical operators. When evaluated,
a numeric expression is reduced to a single numeric constant.

An operation thal—given the appropriate type, number, and range of
arguments—computes a single numeric value.

A symbnl that combines or cnmpares the values of two expreaswns Arithmetic,
refauonai and /logical operators result in a numeric quantity; the string
operator, ¥, results in a string quantity.

A general term referrlng to any string or numeric value thatis used in a

keyboard or program instruction.

Two types are available:

® Thesysiem password 1s any string expression specified in a L G0 F
commatud. 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

(RAM)

read-only memory

(ROM)

recursion

routine

run-time error

s
schedule an
appointment

random access memory
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The line of the current BASIC or text file available for editing—that is, the line
displayed when you press [FET] 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 contents of a Ho
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 {o 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 ( 7)is in the display while you edit BASIC files,

® Thetext prompt (! )is in the display while you edit text files,

e The IH#FLT prompt appears during the execution of an I
If no prompt is specified in the I HFUT statement, the promptisa 7.

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.

To enter an appointment in the ap o ¢ file.
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simple numeric variable

statement

string constant

string expression

string function

string variable

subroutine

substring

subscript

syntax
systemn key
T

text

text editing

text file

TIME command field

An arbitrary collection of characters.

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 he 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-75is 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 guoted 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 I MiZ# 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.

A program segment that begins execution as aresultofa i statement and

that returns control when it executes a & R

=4 statement,

A portion of a string variable made up of zero or more contiguous characters. A

substring is specified by a subseript or subscripts enclosed within brackets (1 1),
following the name of a string variable.

Also called an index.

* A number that specifies the row or column location of a numeric array
element.

* A number that specifies the beginning or ending character positions of a

substring.

The rules governing the spelling of keywords, variable names, operators,
filenames, ete., and the construction of commands and statements.

One of seven keys that control the operation of the computer: [ATTN], [TIME],
(EDiT], (APPT], [FET), [RTN], and [RUN].

The process of composing text files,
Afile of numbered lines of characters.

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
user-defined function
unconditional branch
\:fariable

value

volatile file

W-X-Y-7

work file

The clock reading that appears when you press [TIME].

An integer from 0 through 1000 thatis used inan 7iti T 1HEE 4 statement to
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.

A numeric or string function that’s defined in a program by means of DEF FH
LET FH,and D GFEF statements.

A branch that occurs every time the statement is executed.

A name that represents numeric or string information, May be a simple numeric
variable ([), a numeric array variable (A © , ), or a string variable (7).

Value is defined for numeric or string variables:

The actual number that is represented by a symbol (), numeric variable
(F}, function (4t © & 1), or expression (o + ).

The actual characters that are represented by a string expression,

A file whose filename begins with a period.It is purged from memory the next
time the HP-75 is turned off.

A temporary BASIC or text file.
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Operational Precedence
The HP-75 arithmetic, relational, and logical operators arelisted according to their operational precedence:
Performed first.

L Nested parentheses are evaluated from the inside out.

Functions.

oy > Expressions are evaluated
from left to right for operators
at the same level.

 J
Performed last.

String Operators
The string concatenator (3:) is used to join string expressions.

The relational operators (=, », »= < <=2 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

Type Precision Range

12 digits | 1£9.99999999998 x 10499
& digits +9.8999 X 1099
6 digits 199999

Variables

ML precision is assumed unless ZMIET or

1613)

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-

| T "

dimensional array. Subscripts dimension the row or row and column in & i and &
declarations. The lower bound of an array subscript is 0 unless ! ¥
array references. The default upper bound for row and column subscripts is 10.

i is specified before all

# and FEMD # statements by specifying just the array name

). A comma between the parentheses specifies a two-dimensional array

Entire arrays may be referenced in F& I H7T
with parentheses (for example, "<
(for example, 2% C , 1),

String Variables (Examples: ¢

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 H . The length musi be a nonnegative integer.

Substrings (Examples: =

Substrings are specified by one or two numbers or numeric expressions enclosed within brackets. T'wo
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 5% and 7 # 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.

Absolute value of .

Arccosine of ¥, in Quadrant I or I1.

AR Arctangent of "'~ =, in proper quadrant. That is, returns the angle 8 formed between
the x-axis and the point {x,¥), such that —r <6 < .

Arcsine of ¥, in QuadrantTor IV.

FETH Arctangent of =, in Quadrant [ or IV.
Smallest integer = =.
Cosine of .

Cotangent of =.

Cosecant of .

RTE The date in yyddd format based on the clock setting.

L Radian-to-degree conversion of i,

I

),

) Smallest machine number (] . £ -

The line number of the most recent error or warning.

E R The identification number of the most recent error or warning.
e,
Sameas IHT =0,
Fie s Fractional part of .
THE Largest machine number (3, 51503553 @82 09 509),
IHT R Largest integer << *.
3 S Integer part of =,
Tk The length of string = %.
L0 H Natural logarithm of =, ¥ >0,
L Log to the base 10 of =, = > 0.
o If < > % then =, else 7.

The number of bytes of available memory.

PELH s, Y2 If <<% then #, else .
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mmodulo s Fe R ITHT D Y
The decimal code of the first character of =,

IR AR

Searches string = for the first occurrence of 7'#. Returns the starting position if
found; £ if not,

Degree-to-radian conversion of .

The last numeric result to be displayed or printed.

Remainder of % M-l T F Ok 0,

Next number, [£, in sequence of pseudo-random numbers, 0= F < 1,
Secant of i,

The sign of ¥ = § if # <0, &Eif 7 =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.

CHTECH

CoHEE O

LFTEF

LIFRE

The catalog entry of the specified file, 32 characters in length. Files are numbered
in order of their appearance in the system catalog. "}
the current EDIT file. For » <0, LH T
initialized BASIC file, if any.

" F 08 returns the catalog of
%+ returns the catalog of the eurrently

The character whose decimal code is P07 03
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.
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Print Function

7T 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.

Displays the AL1.15 T template that’s used to adjust the clock setting.

Sets a timing mark for clock calibration.

Clears previous i+ F 27 marks and the current speed adjustment factor.

Displays the set-time template that’s used to set the system clock.

= template that's used to specify month/day and hour display
Fi or the B3 T (extended) calendar in APPT mode,

Displays the %%

formats and to specify the "&

Syntax Guidelines for BASIC Statements and System Commands

[tems 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:

—-.'-‘ RANDOMIZE} L j:'

numeric
expresion

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 i E by itself and F 4

£ command above, ‘£ numeric expression.

When they enclose a parameter, quotation marks may be single (' *) or double (¥ ), although they must be
paired. Anv 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 kevword (as in the FF

¢ The command or statement may follow another instruction in the same program line, joined by the i@
symbol.

®*  The command or statement may appearin an I ¥, THFH,, EL%E statement.

the first instruction of a program hne.
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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 i} statement.

Refer to appendix D, Reference Tables, for a listing of acceptable keyword abbreviations.

—(ALARM L{ ON) f
(OFFY
—~(ASSIGN 10— -

oo

code

numeric . T
expression filename[-=(") 4
(D——~(BAsic)

~O

number value

or©
~ () L line L@—» e —j
-

—=( BEEP }- L
numeric ! (:>_, numeric

expression

expression




_’@
OFF

L)

—( BYE )\

G QNITTING

CAT

.

~ (ELEA)— (VAR

ALL

CARD

APPT

device
code

~~(cARD ) .
\_FOT filename -
~~(APPT )

KEYS

{_LOOP )}

C)—ECD* Z’Slfl

G-
L

number




[u

)

ap0I

21nap

alueua|)

1dd¥
SAIN

promssed

apoa
aginap

RINTE

n
’ .
w EN a®
apoa
ANA3p
[t }-Der @D
(ouva )——)

4 o H ELTLAVE 1

G-
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(s )=
( 2 )
(DATA }—— X
.| Numeric g
constant
() A
Wou@rrDRG
—(DEFAULT (ON ) I*
OFF
simple
numeric r
variable B L numeric
[ i N J @"" expression
simple
@ numeric )
variahla
string
variable
nonnegative
@"' integer
o | strilng
variable
@; l C string .
- Bxpression
simple J
nymeric -
variable
string
variable
nennegative
O integer

—(DEF KEY )~(")

R CILT) S

key display
character

numeric
expression

_FO_"@_’@_P E:?Iinitiun
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—(QELETE) -
L line L@_} ling j

numhber number
O
— string nonnegative } o
(o) variable -*®_. integer _"® a8
numeric -
nonnggative
ete | O Lo Y rQ
(:: nonnegative

integer

—( DISP —— /.,

numeric y
expression

.| string . y
expression

\“*@_" :;m;i:inn _"@*/

o)
R J_'
DISPLAY IS () dovice

code
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—( DISP USING number
numeric
string expression
gxpression
string
gxpression

@D ‘
O -0y

{ KEYS }

—(END ) '

X

—(END DEF )-

0-3 character

ENDLINE T string j

Y

expression

—{ FETCH >

siring
t ling

expressian
number

—- key display|__ 7
FETCH KEY O_— character O -
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simple - :
'm - : numeric numeric
_,.(:) - L .

:::;:ﬂ::: expression gxpression

L numeric
STEP expression

line
—~(GosuB)—~ .
number

line
~=(BOTO )| imver {

ling
number

numeric
BXpression

ling
numher

allowable
statement

allowable
slatement

command

IMAGE character |

INTIALIZE (=)~ Sevce , -
I,Q_thumeric l

expression

(= ? )

—={_INPUT ——— 1 numeric
ariabie
O O L O_/( L numeric
glring . numeric. L
O+ s i g EE
L“’Hh'" o
BEArEs310n

slring
uarizble

RUmErs

LG}’ gxprussion L 1
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—(INTEGER)

‘LET'

simple

| numeric
variable

numeric

variable

nonnegative
array —-@—b integer

()
nonnegative ]

integer

simple

©

numeric
variable

numeric
array
variable

numeric

expression ]

numeric

expression

( string

AP

NUMmEeric
expression

( LET } FN numeric
l J variable
string

“ | variable

L@_‘_ numeric

expression

simple

Lo-

@_. numeric
- ;
expression

variable

string
'_"O EXpression

numeric J

BXpression

string
expression

line
number

—=(_LISTI0 )

string
—(LOCK gxpression

numeric

expression

line
number
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@~ O[T -0 =
Lo Ho-E

number

—~ (NAME)—~ (D[ tename |-+ .

simple
—( NEXT numeric
variable

—~{OFF ERROR }

—(0FFI0) .

numeric
—( OFF TIMER # expression -

&)

allowahle ]
ON ERROR statement

)

expression number

number

. numeric
expression




numeric
ON TIMER # gxpression

OPTION ANGLE

—

—(OPTION BASE

O~

O,
@

numeric
@ gxpression

{( RADIANS )

oS

allowable
statement

1

device
cade

—={ PLIST }—

O~[Tomme -
L@T

ling
number

—L’G)_" ling

number

—(PoOP

S

—={ PRINT }——

numeric
gxpression

_—

string
expression

numeric
(T8~ (D= pepress:
expression [
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o

numeric numeric

—( PRINT . i
expression expression
@_’ numeric

gxpression string

expression
O [ @_.'deuice_ ]
code

(O—

To I

PRINTER 15

—~(PRINT USIND)—~—~| oo -0
numeric
string expression
gxpression
string
expression

)
J

—=(PROTECT) >

—( PURGE )— <:)-va

filename
l @ device J
cade

KEYS

APPT

9 ¢

1 character

—1- string —

expression
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numeric
—=(PWIDTH ™| ¢xpression

—={ RANDOMIZE } L

numeric
expression

©-
simple J
—- numeric e
variahle
numeric -
- numeric = A
i"l'?vm _}® expression Q)
varia'e numeric
O expression
‘| String A
variable L
numeric
@ expression L J'@_/
numeric
@ expression

numeric
READ # gxpression

numeric

_ho_. READ
J 2 list

-

expression

simple

REAL numeric

variable

numetric
array
variahle

nonnegative

X

integer

l @_. nonnegative

integer

(REW)
T*(DJLCD)

r




—={_RENAME }

KEYS
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{ )—-l lilgname |l ’
davice j
code |

APPT

L

line
number

value

increment J O_"

line J @
number

—(RESTORE
L line

number

—{ RESTORE 10 )

numeric
—(RESTORE # expression

L@_' numeric

expression

—=(RETURN }—

—={ RUN

}O—I-(DT nuber o

line
number

simple

SHORT Numeric

variable

X

numeric
array
variahle

_;.®_.

nonnegative
integer

nonnegative
integer

347
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-'- OFF
(oN)

—( STOP )

—=(TRACE) (FLOW)

( VARS }

OFF

—={( TRANSFORM }—

filename

—~( UNPROTECT )~

numeric
—{(WAIT expression

numeric
WIDTH gxpression
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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
RE S (absolule value) function, 82, 332
Absolute adjustment of elock, 97
AC adapter/recharger, using, 11
Accessing text files from programs, 224-228
Accessories, standard, 264
Acknowledgmg appointments, 17, 105
s (arccosine) function, 86, 332
i n operator { +), 69, 72
31 (TIME adjust) command, 93, 95-97
Ad]ushng the clock, 95-97
Alarm types, 101
| GFF/UH command, 106
Altermg flow of program wntru-l 176
Ampersand operator(%.), 164-165
operator, 88, 330
sl.iz function, 86, 332
Annunuuturs 14
ANSI standardb conformance of interpreter to
268-269
Antilog
Comimon, 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
memaory requirements, 292
message/command indicator, 102
mode errors, 305
re peat interval, 107
Fip t 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, 108-108
Appointment template, 16, 36, 100-102, 107, 108
Appointment lemplate, 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
APFT {appointment) annunciator, 14, 100, 105
apptfile, 46, 102-104
LAPPT | (appointment) Key, 14, 16,17, 100, 285
APPT mode, 14, 16, 100-112
Turning off, 106

)

APPT template. See appointment template
Arccosine function (f ), 86,332
Arcsine function (¥ .86, 332
Arctangent function i), 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
Arvay variables, 78, 192-196
Assigning values to, 195-196
Declaring, 193-195
[Mimensioning, 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
# statement, 216-217, 222223, 924995,

227, 232
Assigning device codes on the HP-IL loop, 126-127
Assigning file numbers to data files, 126-127
Assigning mass storage device ecodes, 132
Assigning values to variables

in calculator mode, 79

from the keyboard in programs, 168-169

m  programs, 165, 195-196

Il command, lzb 127,132
Asmgnmem ataterncnt{' £, 79, 165
{{arctangent) funr*tmn 86, 332
At (#) symbol, 147, 163, 179 320
[ATTN|{ attention) key, 12, 13, 14, 15, 159, 160-161

Interrupting programs with, 159
feommand, 25, 51-52
Autmnatm line numburmg 25,
Awvailable memory funetion {

B

BACK (backspuw} key, 16, 35, 36, 285
Backspace Lharacter{@-} 43,289
Base conversion program, 254-255
BASIC

files, 46, 159-160

interpreter, conformanee 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, 162
not allowed a[tu- FHEH, 178
not executable from the keybnsrd 162
BATT ( battery) annunciator, 14, 270
Battery pack,
Care of, 272
Rechargeable, 11, 270
Recharging, 270
Replacing, 271-272
Warranty on, 272
Heommand, 30-31
tatement, 30
Blank space specifier, image format string, 240
Boolean expression, 88, 177
Boolean value, 87, 88
Branching outofa i T loop, 181
Branching, program, 176-179
l'mung 252-253
EYE command, 29, 174
Bypassing a pending subroutine return {

1), 183-185

L
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
(‘ahhratm g the clock, 95-97
LFiL L statement, 230 231
Comparmg,wnh. i, 231
Memory requirements of, 292
Recursive, 234-236
Cancelling
HP IL chsplm and pmnter assignments, 129
9.96

tracc operamuns (7
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
Carriagereturn character ([CTL|[M]), 43, 239, 289
Carriage-return/line-feed, 43, 286
catalog) function, 198, 202-203, 236
7 il b command, 49
Catalog
command, 47, 49,103, 117-118, 134, 144
entry, 47, 103, 203
funetion (CFHT ), 198, 202-203
Cataloging
cards, 117-118
mass storage medium, 134
Catalog, system, 49, 63
I command, 49, 103
ommand, 117-118, 172

Subject Index 351

CET {c'atafog} command, 47, 49, 103, 117-118, 144,172
T T4 command, 49, 144
i (sma!.‘.’est m.teger) function, 82, 332
("‘h anging date format, 94
Chanpging increment values in ¥
180-181
(_]hanging key definitions. See redefining kevs
Character,
Backspace, 43, 289
Carriage-return, 43, 289
Escape, 42, 138-139, 287, 289
Keystroke, display, 42, 287
Line-feed, 43, 289
Null, 42, 289
Character
codes, decimal, 41, 288-291
set, 41, 288-291
string, 196
Characters,
Control, 28, 42-43, 138-139, 288-291
Converting, to decimal codes (! function), 41
Display, 288
Underlined, 41, 288-291
Checking a halted program, 257
.program, 157-158
unction, 41, 43, 288
Cleaning the computer, 274
Clearing
HP-IL. device assignments, 130
HP-IL loop devices to initial state, 131-132
timers, 187
variable values, 82
- command, 131-132
command, 82

i T loops,

Cloc
accuracy, 268
adjustment (it
functions, 98
operation, 93

Closing a data file, 219-220

Codes
Character, 411, 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. i} function, 84, 332

Compact field specifier, image format string, 245-246

Comparing
numeric ex
Rl and ¢
strmg LXDl‘ﬁ.SblUnb, 203-204

Computed

), 95-97
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Concatenating

BASIC statements (i), 163-164
strings (), 185, 196

Conditional branching, 176, 177-179
Conditional test, 177
Conformance of BASIC interpreter to ANSI standards,

268-269

Connecting the HP-IL loop, 125-1286
Constant functions, 83

“and FLiM, comparing, 159
{continue) command, 159, 172

Control characters, 42-43, 288
Control ([CTL]} key, 28, 285
Cuntrulling run-time errors, 252
Converting

degrees to radians (7 A function), 86
lowercase characters to uppercase (31
198, 201

numbers to strings (& T 5% function), 198, 201
radians to degrees ( unction), 86
rectangular to polar Coordinates, 86-87, 233
strings to numbers (VL. function), 198, 200

' command, 22, 60 61 112,118-121, 135-136,

function},

148,172
Copying

#pF T file, 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

Losec ant (i

+o7) function, 86, 332
w.sme) funr,t.wn 86, 332
cotangent) function, 86, 332

Creating data files, 216-217
Creating files, 47, 52-33, 62-63

- { cosecant)function, 86, 332

CTL|[BACK |(escape) keystroke, 42-43, 138-139, 287,

289

CTL|[FET|{ control fetch) keystroke, 38

CTL

[H]{ backspace) keystroke, 43, 289
[H(line-feed ) keystroke, 43, 289

[CTL]i control) key, 28, 285

[eTL|[LOCK  (enable numeric keypad) keystroke, 28

T [M](carriage- return) keystroke, 43, 289

[CTL[1]{ control up-arrow) keystroke, 138-139, 287
[eTL] [#]{ control down-arrow) keystroke, 138-139, 287
[CTL] [~ (eontrol left-arrow) keystroke, 35, 38, 287
[CTL[=]( eontrol right-arrow) keystroke, 35, 38, 287
Current 'Flle 47,63

Current line. See pending file

C

ursor,

Addressing of, 294

Backspacing the, 35

Controlling the, 138-139, 149-150, 204
Insert (), 36

Replace (i), 36

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
,rereading, 213, 221-222
flstatement, 210-211, 212, 213, 218-222, 223-224
Data track, 114
i function, B8

Ui TES funetion, 98
Da) -date searches, 111-112
Dealloeating programs, 159
Debugging programs, 262-260
Decimal codes, character, 41, 288-291
Converting to character (! ¥ 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, 50-81, 194-195
Defau]t mput prompt( ™), 168
L FF/TH command, 89-90
Defaults, mfichme 295
Default values, math error, 89, 299
GEF FH(define function) statement, 205, 207
Definitions, kev. See key redefinitions
COREY command 25, 143-144, 145-148, 152
(radians-to- degreea)funt,taun 86, 332
DLHI’LLS mode, 85
BN command 39,129, 160
elaying program execution (k741 1 stalement), 166
Deleting
appointments, 104
characters, 35
data lines, 221
files. See files, urgmg
linesin files (555 TE command), 59, 172
Delimilers, in image formal strings, 239
[DEL)( delete character) key, 35, 285
Deviations from Minimal BASIC, HP-75, 269
Device codes, 126-12
Difference between 51T and =L, 159
Digital cassette drive ( HP 82161 A), 132
Digit separator specifiers, image format string,
244-2405
Digit specifiers, image fi at string, 241-243
Dimensioning arrays (. statemeni), 194
Dimensioning string variables, 194
Display
annunciators, 14
character keystroke, 42, 287
characters, 28, 42, 288
clearing, 51
echoing, 36-37
escape cndeq 138-139,294
formating (1§ o), 238-239
line, 14
line lcngth, 39
of numbers, 36
te plthS exdmples of, 6-7
K s command, 128-129
Ny device escape codes, 138-139, 294
Displaying information, 36-40, 129-130, 186-188,
238-250
Displaying values of variables, 80
Display window, 14
[115F statement, 129-130, 166-167
i list, 239
#lii statement, 238-239, 247
ormat string in, 247-248
ivision operator (.7}, 70, 72
-={mteg9r division) operator, 70-71
Documenting programs, 166, 195
Down-arrow ([+)) key, 53, 285




Due appointments, acknowledging, 105
Duplicating files

in mass storage, 136

in memory, 61-62

J:.chnmg, dlsplay, .37 -39
i1 T command, 25, 48, 62, 172
Edmng
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
Electrn%tatl(' discharge, CAUTIONS, 267
keyword, 178
¥ (end function definition) statement, 207
I£ command, 140
End of-line sequences, 14{)
1l statement, 165-166
Environmenta] limits, 267
{epsilon) function, 76, 83, 332
.. (error line) function, 260-261
(error numtber) function, 20, 53, 260-261

Error

conditions, rec from, 19, 20, 53, 89, 298-306
line funection, { ), 260-261
messages, alphabeucal listing with numbers, 307
messages, viewing, 2(}
number function (£#8R), 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, 262, 305-306
System, 300
TIME Mode, 304
Equals operator (), 87, 203
Escape character ([CTL|[BACK]), 42, 138-139, 287
Escape codes, 138-139, 287
Dlsplay 294
in key definitions, 152-153
E 'expnm?ntJ spemfier image format string, 245
E#H0T command, 93, 95-97
Examining programs, 159-161
Executing programs, 158
EXOR (exclusive or) operator, 88, 330
ErF (natural antilog) function, 84, 332
Exponent, 76
Exponential notation (£), 74-75
Exponentiation operator (), 70, 72
Exponent symbol specifier, image format string, 245
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Expression,
Arithmetic, 68
Evaluation of, 37, 68-69
Multiple, evaluation of, 37
Numeric, 18, 87
String, 152, 196, 203-204
BT wmmand 110-111
Extended L{landdI‘ 110-111
Extended day-date search, 94, 111-112
Extensions to Minimal BAS[C, HP-75, 268

i ié'command 5'3-{)4 146-147, 161, 1:2
Fetchmg key def1n1twm. 146-147
[FET]{fetch) key, 45, 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 linesg, 55
Moving lines, 55-56
Revising lines, 54-55
Stepping through lines, 53
File errors, 303-304
File manipulations
Copying, 80,112 118-120,135-136, 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 147148, 151152
LEX (lunguage extension), 46, 274, 277
LIF1, 46, 274-277
Mass storage, 133-134
Other (™), 278
Private BASIC (i-i2), 46, 65, 117
ROM, 274,277 278
Text. 2.) 46, 51, 224-228
: i rrm, 227-228
- i programs, 231-232

F
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Floating point format, 73-74
i LGCE function, 82, 332
Format strings, 239

Including in FRLHTALT < statements,
247-248
Reusing, 246-247
Fnrm.—J.ttm output
i 238-239
statements, 129-130, 166-167
G, 247-248

function, 167
statements, 179-181, 195-196
Executing, from the keyboard, 180
Nested, 181
= option, 180
== {fractional part) function, 82, 332
Function assignment statement, 207
Functions,

Arguments of, 82

Clock, 98

Constant, 83

General numeric, 83, 332-333

Key, 284-286

Logarithmic, 84, 332

Number alteration, 82-83, 322-333

Numeric, 82-86, 332-333

String, 198-203, 333

Trigonometric, 85, 332-333
Functions, user-defined, 205-209

Definitions of, 206

Milti-line, 207

Names of, 205

Numeric, 205

Parameters of, 205, 208, 208

Single line, 205

String, 205, 206, 207

Lnlubdl d(,:,la.f;ll,wnh 233-234,293

Global variables, 206

Glossary, 320-329

,computed, 183, 188-184

statement, 182

computed, 182-183

' statement, 176-177, 138

Greater-than upemtur( ; ) 87,203

Greatest integer (1012 IHTyfunctions, 82, 332
Guidelines, syntax, 32. 334

Il ——

Halted programs, dehuggmg, 257
Halting program execution, 165-166
with [ATTN key, 159
with £l statement, 165-166
with %70 atatement, 165-166
Hewleti-Packard Interface Loop ( HP-IL), 124-125
Hierarchy, arithmetic, 72
HP-IL errors, 303
HP-IL mass storage
Assigning mass storage devices, 132
Cataloging the medium, 134
Copying files to and from mass storage, 135-136
Duplicating files in mass storage, 136
Initializing the medium, 132-133
Packing the medium, 137-138
Purging mass storage files, 137
Renaming mass storage files, 137
Specifying mass storage files, 133-134
HP-IL memory requirements, 292
HP-IL operations
Agsigning device codes, 126-127
Canceling display and printer device assignments,
129

Clearing device assignments, 130
Clearing loop devices to initial status, 131-132
Connecting the loop, 125-126
Declaring display and print devices, 128
lepldvm;., and printing information, 129-130, 140
i FiAY L5 device control codes, 138-139
Listing deww asslgnments, 127
Transmission interruptions, 130-131
Turning the loop off and on, 130
Humidity limits {of computer), 267

I-J
Idle-loop, 202
ir i statement, 177-179
i option in, 178

Executing, from the keyboard, 178

Multiple instructions after, 179
Image format strings, 239
Image format summary, 249-250
Image specifiers,

Blank space (), 240

Character ( 21), 241

Compact field, (i), 245-246

Digit separator (i, i), 244-245

Exponent (), 245

Invalid, 243, 247

Numericid, =, #), 241-242

Radix (., r ) 24.3

Rephcatmn 2486

Sign (=, m), 243-244
i statement, 238, 239-250
[mmpdmte execute key redefinitions, 145-146
Incorrectly nested loops, 181
Indlrecl. recursion, 235

1 (machine infinity) function, 76, 83, 332
Imhahzdtwn errors, 174, 252
I AL command, 132-133
Imtlahzed programs, determining size, 292
Initializing the mass storage medium, 132-133
Initializing programs, 158
Initializing variables, 158
Input buffer, 38
Input data precision, 73
Input prompt (), 168

string expression, 169-170
T statement, 168-170, 195-196
Insert cursor (¥}, 36
Inserting lines in files, 55
Insert/ repla{'e {[1I7R]) key, 386, 287
Tme vision operator (U 14 or =), 70-71, 72
= statement, 80-81, 194-1'-}5
Interchfmge(LIM)ﬁlea 274-277
Interrupting programs, 159
LT (grealest integer) function, 82, 332
* {integer part) function, 82, 332

PO funetion, 198, 202
Keyboard, 34
arithmetic, 18,51, 68-70, 72
control of programs (& : function), 198, 202
illustration, 6
vperalions, 284-287
overlays, 28, 264
shifted, 27
Keypad, numeric, 28, 69
Key redefinitions, 25, 142-153
Data input, 153
Editing and system keys, 148-149
Fet.chmg 146-147
. loopsin, 180
Functmns for, 284-286




Immediate-execute, 145-146
Memory requiremenis 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
Syatem, 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 deviece, 287
Editing, 286-287
Escape, 287
System, 286

Key waiting buffer, 204

Keywaord
abbreviations, 31, 296
definition, 162

L

Language extension files (LEX files), 46,274,277

Larger of two values ( v} function, 83, 332
Largest machine numbel HF function), 76
T.ast result function (FE%), 71
Left-arrow key ([<]), 35, 38, 285
LM (string length) function, 198, 199
Length of a string variable, 194 199
Lequr of two values (7 ) lunctwn 83,332
s-than operator (~), 87, 203
FH {function assignment) statement, 207
{assignment) statement, 79, 195-196
LEX (language extension files), 46,274, 277
LIF1 (.’og:mf interchange files), 46 274-277
Lme aracter ([CTL|[J]), 43, 289
program, 4.3
L.mc 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, 56-37
Recalling, 53-54
Renumbering, 57-58
Revising, 54-55
Lines, multistatement {£), 163-164
Lme wmth controlling, 39-40
i T command, 56-57, 139-160
Listing
HP-IL device assignments, 127
linesin files (. I 5T command), 56-57, 159-160
programs 159-160
i {icommand, 127
Li Ll'd.l strmg, 196
l.ocal declarations, 233-234, 293
Local variables, 206
]accatm g files, 62
(.ummand 28-20, 174

Subject Index 355

Locking the HP-75 against use by others, 28, 174
L. ogarlthm]c f'uncuons 84,332
- (natural logarithm) function, 84, 332

L(J,‘.,lCdl

errors, 174, 252

interchange files ( LIF/ files), 46, 274-277

vperators, 88
L Heommon logarithm) funetion, 84, 332
Lnng 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

"\-‘I.at,hme defu.ulta

Machine infinity { I 7)) funciion, 83, 332

Magnetic card. See also card reader
CAUTIONS, 21

Cleaning, 115,273

Using, 22,114
I\’Iam program variables, 182, 206, 208
CEF program, 173
Mampulatmg strings, 197-198
Manmaau‘ 75
b command, 40
Masq memory errors, 306
Mass storage dL'\-’lLUb_ 132

Memory requirements of, 282
Mass storage files, 133-134
Mathematical errors, 299

Recovering from, 89-90
Matrix, 192
function, 83, 332
{E 4 (available memory) function, 47
Memory requir , system, 47, 282
Merging files ( - command ), 60, 172
Message/command indicator, 102
i1 funetion, 83, 332
Minimal BASIC, conformance of HP-75 interpreter to,

268-269
it {modulo) function, 83, 333
Modifying string variables, 197-198
' 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 (i), 70, 72
Multistatement lines (i£), 163-164
Mutual recursion, 235-236

am,214-216,315-318
ommand ), 64, 172
yfunction, 84, 332
Gy function, 84, 332

i 5 pro
Naming files (i
Natural antilog
N ﬂtura] logarithm{

iU loops, 181, 196
subroutines, 182

tirmers, 189-1940
“7s T statement, 179-180
Normal adjustment of clock, 95, 97
Not-equal to operator (= or < ), 87, 203
FHUT operalor, 88, 5330
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Null string, 145, 198

Numbers,
Displaying, 37, 73-756
Floating puint, 73-74
Formatting, V3
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
le’idblLS 331

----- ¥ function, 41, 288

tatements, 258-260
1ALGT 1 statements, 188-189
tatement, 186-187
()menl.. data files, 216-217
Operating

computer with battery removed, 11

limits, 267

modes, 14

precautions, 267

syatem version (. i), 267
Operation, verifying proper, 278-279
Operators,

Arithmetic, 69-76

Logical, 88

Precedence of, 89, 330

Relational, 87-88

String, 330-331

85

ih upcmlur 88 330
Other type files (7'}, 278
Owverflow,
Image format, 247
Numeric value, 76
Owner's Pac program listings, 308-318

I)
Packmg the mass stomgu medium (7
137-138
Parameters,
Function, 205, 206, 208-204
Statement, 162
Parentheses
enclosing array subscripts, 195
in numeric expressions, 72-73, 89
Pass-by-value, 206
Passing values between programs, 232-233
Passwords
for copying files, 117,133-134
fur .Lommand 28.29
I'l< program, 170-172,310-314
Pendma, line, 48
i function, 83, 333
‘ i wmmdnd 26, 56-57, 169-160
Plug -in modules, 274

command,

“ command),

Pointer,

Data, 212

File, 48, 160-161
Polar Coordinates program, 233
‘statement, 183-185
H{position) function, 198, 200
Fotential for radio and television interference, 283
Power

consumplion, 269

off, 13, 28

on, 13

supply information, 269-272
Precedence of operators, 89, 330
Precision, numeric, 73, &0, 331
PRGM(prr)gram)annuncmtor 14,21

i # statement, 217-219, 221, 222-223,
5 232
pmgmm. 203-204
= command, 128
T’rmung fﬂeq .)6-0'7
#1i; statement, 238-239
l‘ urmdttmg in, 247 248
iT slatement, 129 130, 167

Private card files (< :=1), 117
Processing run- the errors, 268-260
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 (UL L stalement), 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

Qutput from, 166-168

Passing values between, 232-233

Prerecorded, copying to memory, 21-22

Running, 21, 23, 158

Single-atep execution of, 256-257

Suspending operation of, 166

Tracing execution of, 252-258

Writing, 21, 156-157
Program variables, 81, 158

Assigning values to, 165

Assigning values from the kevboard to, 168-169

Definition of, 164

Tracing (7'F L
Prompt,

BASIC, 17

Input, 168-169

String expression, 169-170

Text, 18

Variable, 170
Pm rnperatmn verifying, 278-279
SEUTEDT command, 121-122
Pmte-:‘ted prompt in mput statement, 169
Purging files (" NG E command), 17, 50, 104, 137, 172

224-




I statement, 204-205
B Lummand 39-40, 130, 160, 167-168

Q

Quotation marks (" ", " ")
as string delimiters, 19, 37-38, 240-241
in key definitions, 145

Quoted prompt, 169

Quoted string, 196

R

HH L (df,grees to-radians) function, 86, ddd
Radians mode, 85
Radio and television interference, potential for, 283
Radix symbol specifiers, image formal string, 243
Random
access to data files, 220-221, 222-223
number (%} function, 83, 333
number seed, 83-84
her sequence, 83-84, 234
PiT dand B P, 221-222
- sltatement, 83- 84, 234
Range of numbers, 76
ST 4 statement, 219-221, 282223, 224.228, 232
Reading data
from a file, 219-221, 222-228
within a program, 210-213
; iii statement, 211-213
; ii. statement, 80-81, 194-195
Reasmgmng values to varnbles 80
Recalling
lines to the display, 38, 48
calculator expressions, 71
Rechargeable battery,
Careof, 272
Life of, 269
Recharging the, 11,270
Replacing the, 271-272
WARNING for, 272
Recovering from mathematical errors, 89-90
Recovering from program run-time errors, 259
Recursion, 234-236
Redefining
ATIN]|key, cautions, 152
editing and system keys, 148-149
SHIFT|[ATTN] keystroke, 149
Redefining keys, 25, 142-153
to accept input, 153
to control the cursor, 149-150
as immediate execute keys, 145-1486
for TIME and APPT Mode, 147
as typing aids, 143-144
Relational operators, B7-88, 177
Relatwe adjustment of clock, 95
function, 83, 333
== (remark) statement, 166
RPnammg files (& =~ command), 21,59, 104, 137,
147-148, 173
Renumbering linesin fles (&
57-58, 173
Repair services, See service
Repeat interval, -‘-1ppnintmn=nt 107
Re lication of speciflers In image statements, 246
1 template, appointment, ll]h

command),

Rereading data In programs (#

213

statement),

sz (eloek) command, 97
sting the computer, 13 286
i{last resulf) function, 71

' gtatement, 221-222
iLiicommand, 130
statement, 213

Subject Index 3587

stalement, 182, 183-184
Reuqmglmage format strings, 246-247
Revising lines in files, 54-55
Right-arrow key ([=]), 35, 38, 285
Right margin, setting of, 40
f (remainder) funetion, 83, 333
: (random number) fum"twn 83, 234,333
ROM

files, 277-278

modulcs 274
- 3 program, 207-208
I{U-lmdmg of displayed values, 73
[ﬂ(rﬂum)k@y 14, 50-51
and CEHT, comparing, 159
g mmmand 158,173
RUN key, 1568
Run-time errors, 174, 252

Processing, 258-260

Q

Scheduling appointments, 16, 100-102
Seientific notation. See exponentiof nolation
- (secant) function, 86, 333
Seed, random number, 83-84
Self-scheduling appointments, 106
Semicolon { ;)
in “and statements, 37, 166
in key fleﬂmuuns,. 143, 145-146
Serial access to data files, 220
Serial number (of computer), 267
Service
centers European, 281
centers U5, 280-281
international, 282
Repair charge, 282
shipping instructions, 282
warranty, 282
il command, 93
Set-time template, 12, 93
Setting
the lower bound of arrays, 193
a program timer, 186-187
the right margin ( {command), 40
bet.tang the system clock, 12-13
s (sign) function, 83, 333
SHIFT AP (shift appointment) keystroke, 106
HIFT ] N|(shift aitention) keystroke, 13, 286
SHIFT Ekeyqtroke 35
SHIFT|[DEL]( shift delete) keystroke, 36, 104, 286
SHIFT][FET]{shift feteh) keystroke, 20, 286
SHIFT][1/R]{shift tnsert/ replace) keystmke, 42 144, 288
SHIFT | key, 27, 285
SHIFT |[RUN]{ single step execution) keystroke, 256-257,
286
[SHIFT|[TaB] keystroke, 33, 102, 286
| SHIFT a(bha,"f dowrn-arrow) key&.ﬁroke, 53, 286
[SHIFT| t]{shift up-arrow) keystroke, 53, 286
[SHIFT] = |(shift left-arrow) keystroke, 35, 38, 286
Ej{ shift right-arrow) keystroke, 35, .18 287
] statement, 80-81, 194-195
Slgn { -1 function, 83, 333
Sign symbol pr(lllLr} image format string, 243-244
Simple numeric variables, 78
Simulating pressing keys in programs (717}, 204-205
Simulating string arrays, 205
< {sine) function, 86, 333
Single line user defined functions, 205-207
Single-step execution of programs, 256-257
Smallest integer (2 I1L) function, 82, 332
Smallest machine number( ), 76
Specifying
card files, 116-117
mass storage files, 133-134
+ { square ront) function, 83, 333

e
B

E
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’%tandard cLLLLbSUI‘J.E‘S 264 = aHiT, 93, 95-97
(‘nmmand 29,174 In ke deflml.wns 147
Ji+ command, 29

Smtéltemean
BASIC, 162

not allowed afler i

G status), 92, 94-95, 109-111
178 TIME d]splavﬁeld% 12

xecutable from the kevboard, 162 AM/PM, 93

S(TIME sfetus) command, 93-94, 109-111 C ommand 92, 94

emplate, 94, 109-111 TIME display fm'mats 92

Status indicators. See annunciators Changing, 93-94

&7 keyword, 180-181 i function, 98

Stopping program execution { ' statement), ‘unction, 98
165-166 TII\.-'IE key, 14, 285

Stopwatch program, 220 TIME Mode, 14 15,92-98

Storing and retrieving arrays (date files), 223-224 commands, 92-93, 334

Qtnrmg datain afile, 217-221, 223-228 warning, 304

o Z function, 198, 201 Timeout period, 13, 29

String Timer
arrays, simulating, 205 branches and subroutines, 188-189
comparisons, 203-204 interrupts, 176, 186-188
concatenation (#:), 164-165 memory requirements, 292
constant, 196 nesting, 189-190
echoing, 37-38 numbers, 186
expressions, 152, 196, 203-204 Tracing operations,
functlion names ( user defined), 205 Cancelling, 263
funetions, 196, 197-203, 333 Tracing branches with, 252-253
manipulations, 197-198 Tracing variable assignments with, 252-253
operators, 330-331 Tracing program execution, 252-256

command, 252-253
command, 253
t_ummand b

specifiers, image format string, 240-241
variables, 79, 164-165, 194, 196, 331
Strings, image format, 239

253

Subroutines, 176, 182, 183-185 Tranfsformmg files (i rommand), 64, 173,
Subscripts, 274-278
Arrays, 192 Memory requirements for, 292
Substring, 197-198 Transmission interruptions, HP-1T., 130-131
Substrings, 197-198, 205, 331 Trigonometric
Subtraction operator (), 89, 72 commands, 85
Suspending program execution (& i statement), 166 funections, 85-87, 332-333
Syntax Turning
diagrams, 335-348 computer on and off, 11-13, 174
errors, B2, 174, 252, 305-306 HI-11. loop on and off, 130
puidelines, 32, 334 off appointment mode, 108
System catalog, 49, 63 off program timers, 187
System commands, off trace operations, 253
Non-programmahble, 162 Two-dimensional array, 192-193
Setting a machine condilion with, 163 Typewriter keys, 284-285
Syntax diagrams of, 335-348 Typing aids, 143-144
Syatem clock,
Acecuracy of, 268 v
Adjusting the, 95-97 Unary minus, 69, 72
Setting the, 12-13,93 Unconditional branching

System errors, 300
System keys and keystrokes, 285-286
Swystem memory requirements, 47, 292

statement, 230
tatement, 182
sltatement, 176-177

S}'fl‘dm_r{u’st‘tﬁ‘ Underflow, numeric, 76
Conditions that cause, 13 Undmng key redefinitions, 144-145
Default conditions after, 295 g ¥ command, 121-122

Preventing, during battery replacement, 271 Unqunwd L;Xt 211

Up drrm\{E] key, 53, 285
(uppﬂrr‘aqﬂ)functlon 198, 201

Tf4i function, 167-168 chr defined funetions, 205-209

[TaBlkey, 16,35, 102, 285 Multi-line, 207

TR (tangent) function, 86, 333 Parameters of, 205, 206, 208

Temperature limits, operating, 267 Single line, 205-206

Temporary file. See volatile file Using the ac adapter/recharger, 11, 270

Text Using file commands with allocated programs,
editing, 25-27 172-173
prompt, 18 Using trace commands, 254-256

Text files, 46
accessing from programs, 224-2235 V ” B _

Text, unguoted, in tatement, 211 71 function, 198, 200

TIME command field, 94 Variable assignments,
'TIMF' comm ands, 92-93, 334 istatement, 210-211
L (adjust elock), 33, 95-97 17 statement, 168-170




L. 1 statement, 79, 164
Multiple, 80
Reassignments, 80
Variable, prompt, 170
Variables, caleulator, 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
[nitializing, 195-196
Naming, 78, 193, 331
Setting lower bounds of, 193
Eaf,o and retrieving using Ff
i, 223-224
V&rlahlps pl‘P(‘lbl()l‘l. 331
s statement, 80-81, 194-195
statement, 80-81, 194 195
T statement, 80- 81 194-195
Variables, program, 81
Assigning values to (. £ 7), 165
Assigning values to, from the keyhoard ( |
168-170
Clearing, 82

Subject Index 359/360

Initializing, 158
Reading values into (F slatement), 210-213
Tracing assignments to, 253
Types of, 164
Varibles, simple numeric, 78-89, 80-81, 164, 331
Variables, string,
Comparing, 203-204
Dimensioning, 164, 194
Modifying, 164-165, 197-198
Naming, 79, 164, 331
Redeﬁnmg 197- 198
trings of, 197
{ version number) function, 267
Verifying
card files, 23
HP-IL operations, 279
proper operation, 278-279
Volatile files, 45

W-X-Y.7Z

A4 DT statement, 166

W arranty, 279

\’\- arrant\, information, 280

| - command, 39-40, 130, 160, 167
Wurkflli 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 i 70
51 210 86 - 70
30 205 86 - 70
30 194 198 Lltor 70
29 166 82 Relational Operators
49/134+ 238 a9
49 165 86 . 8/
117 207 86 S Or 87
13 179 86 87
81 182 98 87
159 176 98 i
118/135* 177 86 87
- 89 238 g3 Logical Operators
89 168 260 ¢ 88
143 184 260 88
39 165 84 88
59 207 82 i 88
122 ;;g g; TIME Mode Commands
o g 82 {l"NonprT{.Jgrammable}
53 258 82 9
146 186 198 9
132 183 198 1o
56 182 84 o
127 193 84 93
o 153 a3 93/109¢
40 167 47
80 217 a3
64 238 83
130 204 41
83 83
B5 211 188
219 86
85 194 7
137 166 83
56 213 83
128 221 86
121 182 a3
50/137" 194 86
3a 165 83
59/137* 166 198
57 167
130 86
158 o8
29 o8
29 198
262 198
253 267
253
275
121
39

* The second page reference is to HP-11. uses of the command,

1 The second © 727 2 reference and the =01 reference are for APPT mode.
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