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Preface

he HHC is distributed by Quasar Corporation and Olympia Corpo-

ration. An HHC from any of these companies can work equally well

with peripherals, software, and capsules distributed by any of the
other companies. Since Olympia is the newest distributor of the HHC,
details on the availability of specific peripherals and software were not
nvailable when this book went to press.

If you are a new HHC user, this book contains step-by-step tutorials on
every phase of HHC operation. This book also contains detailed descrip-
tions of the operations of the latest peripherals and software to delight the
most sophisticated and experienced HHC users.

Chapter | places the HHC in the context of past and future developments
in the computing industry and includes a discussion of the best applications
for using the HHC.

Start-up procedures are listed in Chapter 2 along with an overview of the
HHC system.

The File System is covered in Chapter 3. In it you learn everything you
need to know to create, delete, and manipulate files. Files and the File
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System nre used in every HHC application, from word processing to data
collection and transmission.

Chapter 4 introduces the calculating capabilities of the HHC,

I'he Clock/Controller discussed in Chapter 5 displays the time and sets
nnd acknowledges alarms. The Clock/Controller can be used as an elec-
tronic datebook with times and messages.

T'he function and program function keys and other special keys covered in
Chapter 6 make the HHC more powerful and user-friendly. The Program-
mable Memory Peripheral expands the storage capabilities of the HHC,

Descriptions of the many applications programs which are available as
program capsules for the HHC are contained in Chapter 7. These programs
include time-management and analysis, word processing, data collection,
telecommunications and others. This chapter includes information on how
to use each program for maximum benefit.

‘I'he three high-level languages the HHC supports are covered in Chapter 8.
SnaplFORTH, the HHC’s system language compiler, and the two BASIC
versions, Microsoft BASIC and SnapBASIC, are compared for their
applicability to the different tasks you might wish to use a programming
Innpuage for,

Using peripherals, including the newest and most exciting peripherals, is
covered in Chapter 9. The chapter shows you how to set up each peripheral
nnd sugpests the most efficient ways to use the peripheral. With this chapter
you can preview peripherals you don’t own.

Important words and phrases are printed in italics in the text and are fully
deflined and described in the glossary, Appendix G. Warnings and cautions
for safe and efficient use of the HHC are boxed for easy reference and are
pathered into Appendix B. Other appendixes gather information on hard-
ware and software internals, provide a quick reference, explain the character
net, and suggest further readings. Appendix E contains additional informa-
tion for programmers hoping to do sophisticated work with the TV Adaptor
peripheral,

Introducing the HHC

igital computers have been around for about forty years. During

that time, advancing technology has continually made the machines

smaller and more powerful. ENIAC, one of the earliest computers,
welghed 30 tons and performed about a thousand operations per second.
Lodny o typical desk-top computer weighs a few dozen pounds and per-
forms more than a million operations per second.

Portnble computers are the latest step in this evolution. They give you the
power of o desk-top computer in a package so small that you can easily slip it
fiito your briefease,

Arthur C, Clarke’s novel Imperial Earth introduced the character Dun-
¢l Mukenzie, a twenty-third century citizen of Titan, and his MiniSec, n
hundheld computer. Makenzie’s MiniSec connected to planet-wide comput-
¢1 wyatems via phone lines in hotel rooms. It acted as a data collection device,
pocket secretary, and electronic datebook for jotting down ideas, formulus,
and plans, What Clarke wrote was not wide of the mark. The MiniSec i
pvailable today - in the Panasonic/Quasar/ Olympia HHC!

Up to now, three types of handheld computers have been in existence, Ihe
fient type can be programmed in only one built-in, high-level language
usuilly n lHmited form of BASIC, As a result, the library of programs that
you ean run on such o machine is small, and the capability of each program
i ununlly low,
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I'he secgnd type of handheld computer is actually a programmable por-
table terminal. This type of com puter is programmed in a language that is
pqwarful })ut qot easy to use. The computer is usually designed so that once a
programis written and installed in the computer, the computer can run that
program and no other. As a result, this type of computer is practical only for
f{xed commercial applications, with many people using the machine for a
single purpose.

The third type of handheld computer is the programmable pocket calcula-
tor. The programming language for this type of machine consists mostly of
the sm:mle operations you perform by pressing the machine’s function
keys—*add,” “display,” and so forth. This type of machine usually has less
thgn. a full typewriter keyboard and runs rather slowly. It is poorly suited for
writing complex programs or writing programs that perform '.significant
ir::;t:::‘.;)lof honnumeric computing (for example, a word processing

These three types of handheld computers share certain other limitations
They geqerally have a small data storage capacity and a limited ability tc;
communicate with other computers and devices such as printers,

The HHC, shown in Figure 1-1, is the first handheld computer that can
offer you as much power as desk-top computer systems selling for several
thousand dollars. The HHC accepts a large library of plug-in programs such

Chapier 1 Iitroducing the HHC 3

as specialized calculators, data entry systems, word processors, and more, It
can also accept a wide range of peripheral devices, including printers, video
terminals, devices for communicating with other computers by telephone
even a four-color plotter.

The HHC is a little larger than a pocket scientific calculator. You can use
it as a datebook, a calculator, and an electronic notebook. With it you ¢an
record your thoughts and ideas for later incorporation into business plans,
memos, or articles. You can use it to run dozens of programs that record
data, edit text, and perform “what-if” projections from financial or other
numeric data. If no prewritten program is suited to your needs, you can use
the HHC to write your own program in any of several different computer
languages that you can plug in just as you would a specialized program,

You can find many uses for the HHC in your business. If, for example,
you have to keep track of your use of time for billing purposes, the HHC
with its TIME/ TRAC program can function as a highly automated portahle
time recorder.

If you sell computers, the HHC can offer you many new marketing
possibilities. Since it is easily programmed, it can be readily adapted to fit
“vertical marketing” niches in any specialized business that you are conduet
ing or wish to enter.

Telecomputing programs give the HHC data communications capabili-
ties. These programs let you collect data and perform computations while
away from your home or office and then transfer the results to another
computer by telephone. '

WHAT THE HHC CAN DO

The HHC is a very different device from conventional computers; its.
strong and weak points are different. If you have definite ideas about how
computers should be used, working with the HHC is likely to broaden your
outlook,

Roughly speaking, the HHC is appropriate for applications requiring it
least one of the following capabilities:

A portable device for data collection. Examples of such applications
include sales order entry, survey response recording, meter reading,
inventory control, and time-billing recording, The HHC is idenl for
these applications, since it combines portability with great flexibility,
Furthermore, the HHC can be programmed to perform complex data
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validation and user prompting, thus reducing the amount of attention
the user must give to the computer.

Telecommunications: rapid, accurate transfer of data from one com-
puter to another. In sales order entry, for example, a sales person can
transfer orders from the HHC in the field to the home office and
transfer current inventory data from the office to the HHC in the field.
An executive in the field can transfer letters and notes to the office for
typing and examine electronic documents kept on file there. A reporter
can use the HHC to write a story and then transfer the story directly to
the newspaper’s typesetting system. These tasks require only an HHC,
a telephone, and a modem, a peripheral that can transfer computer
data by telephone.

Portable information processing. In addition to a built-in, four-
function calculator, the HHC can run a scientific calculator and a
spread sheet program.

Sturdiness and compact size: computing in hostile environments. The
HHC’s ruggedness-and small size make it especially well suited to work
in places where other computers can’t go. In some hospitals, for exam-
ple, the HHC is used to calculate doses of anesthesia needed during
surgery. To be used in the operating room. the HHC must be sterilized.
Since this would have bad effects on any computer, the HHC is sealed
into a plastic pouch before the entire pouch is sterilized. Running on
battery power, the computer is used inside the pouch throughout the
operation, '

Process control: automatic control of a machine by a computer. The
HHC’s small size and low power requirements make it ideal for process
control. At the same time, its powerful system software and input/ out-
put facilities make it easy and economical to apply.

* Custom programming. Whenever no commercially available program
fits your needs, you can develop a custom program (or have one
developed for you). The HHC offers you a choice of several program-
ming languages, making it possible to program the computer fora very
broad spectrum of tasks. :

I'herearealso certainapplications that are not appropriate for the HHC.

These applications tend to have some of the following requirements:

Large quantities of data. The storage capacity of the HHC is necessarily
limited, The HHC alone can store about 7000 characters (7K) of datn,

Chapter 1 Introducing the HHE 8

Each programmable memory peripheral can add another 16K of
random-access memory (RAM) storage.

Large quantities of input. The HHC’s keyboard is smaller l.lulnlu
standard typewriter keyboard, and most users cannot touch-type on i,
This makes the HHC inappropriate for uses that involve large quanti
ties of keyboard input. o
Large quantities of output. The HHC’s primary OUtpElF Tcd!l:lj.la u‘
liquid crystal display (1.CD) that .is 26 characters Iopg. [ ?11'5 .m:l u. Ill.
HHC awkward to use forapplications that need to display large quanti

ties of data.



Getting Started

i this chapter you will become familiar with the controls on the HHE
and will learn how to run an HHC program.
1The HHC models sold by Panasonic, Quasar, and Olympin aie all
manufactured by Matsushita Electric Company and are very similar, e
tlustrations in this book happen to show only Quasar equipment, but the
mformation applies to all three brands. We will refer to all brands of the
computer as “the HHC.”

A GUIDED TOUR OF THE HHC

Hold your HHC so that the front of the machine faces away from you, as
shown in Figure 2-1,

I'he rectangular panel on the back can be lifted off by pulling up on the tal
nextto the legend OPEN, Lift the panel, as shown in Figure 2-2 and look ul
the compartment beneath, The compartment has three sockets for HITE
cipaules containing application programs,

I you have purchased an HHC capsule containing an appheation pro
pram, plug it into any one of these sockets, The capsule and socket are
shaped so that you cannot ingert the capsule the wrong way, Flgure 20
demonstrates cupuule insertion,

. | 7
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Figure 2-1. Back view of the HHC

Figure 2.2, Program capsule compartment
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Figure 2-3. Program capsule being inserted into socket

Now reattach the panel that covers the HHC capsule sockets. Above the
leftend of the panel is a rectangular hole containing a slide switch. This is the
ALL-OFF switch, so named because it controls the HHC's power supply and
cian turn off all parts of the HHC.

Use a slender object such as a pencil to move the ALL-OFF switch to its ON
position,

I'he ALL-OFF switch may stay on at all times—even when you put the
IHC away at the end of the day. That way the HHC can keep power on ity
memory and preserve the data stored there. You should turn off the ALl
OF1 switch, however, in the following two situations:

' If you are putting the HHC away for a period of weeks or more,
Preserving the contents of the HHC’s memory could drain the batteries
completely; if this happens repeatedly, the batteries’ ability to hold u
charge could be reduced. Turning off the ALL-OFF switch can prevent
such a problem.

' If you are shipping the HHC by mail, in luggage, and so forth, Such
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~ treatment may subject the HHC to extremes of heat or cold, conditions
it can better tolerate when turned off.

The Right Side

Turn the HHC so that its front faces you. Find the circular hole on the
HHC’s right side, shown in Figure 2-4. This hole is a socket for an AC
Adaptor, which operates the HHC from AC power and recharges the
HHC’s batteries.

Two AC Adaptors are made for the HHC. The standard AC Adaptor

- weighs about two pounds and can deliver enough power to run the HHC
with any combination of peripherals. A smaller AC Adaptor is about half
the size and weight of the standard one and delivers enough power to run the
HHC and one peripheral, although it cannot accommodate certain periph-
erals with high power requirements.

Plug the AC Adaptor’s jack into its socket on the HHC and plug the AC
Adaptor’s power cord into an electrical outlet.

I'he batteries can operate the HHC for many hours. To keep the batteries
fully charged, however, use the HHC with the AC Adaptor whenever it is
convenient to do so. As long as the HHC’s ALL-OFF switch is set to ON, the

Chapter 2; Getting Started 1 1

AC Adaptor, whenever plugged in, will charge the HHC’s batteries,

If you try to use the HHC when the batteries are nearly exhausted, it
digplays the message “BAT LOW?™. This signal suggests that you had better
plug in the AC Adaptor to recharge the batteries.

Caution: Many AC Adaptors can be set to operate on either 110-volt
or 220-volt power. Be sure 5r_ﬂjur AC Adaptor is set for the voltage that
your electrical system provides. If you try to use the AC Adaptor at the
wrong setting, you may damage it severely. |

The Left Side

Notice the slot-shaped socket on the HHC’s left side, shown in Figure 2-5.
This socket is where you can plug in an HHC peripheral.
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Figure 2-6. The HHC keyboard

The Keyboard

To the right of the main keyboard shown in Figure 2-6 are the o~ and OFF
keys, You use these keys to turn the HHC on and off in everyday use. Unlike
the ALL-OFF switch on the back of the HHC, the OFF key does not interrupt
the flow of power to the HHC’s memory. Thus, when you turn the HHC to
OFF, the program it is running and the data thatis stored in its memory will
not be disturbed.

Below the ON and OFF keys is the CLEAR key. Use this key to reset the
HHC when you have finished running most programs.

Caution: When y
second or so before pres
store their data in an orderly way.

On the left half of the keyboard are the typing keys, used to enter such
displayable characters as A, Q, 3, and 7.

The ENTER key, located near the lower right corner of the keyboard, is

similar to a typewriter’s RETURN key,
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On the right side of the main keyboard are the editing keys, used (among
other things) to edit data. The editing keys are

1 112 “[3 #|4 s¢fs5 %[s a|7 ‘|8 (|e )¢ HELP é 170 ON
B8 2|3 | D2l a| D B)e|,e | | e
Q %|W CM|E RMIR M+|T M—|Y +|U —{1 X|O <+|P = «gm [srP/5r0] mip QFf
o e e e o I e ) e o o ) e 6 e 6 e e =]
A 5 NERTURFE T HIG PIHE T e S E f1 SEARCH E!' ROTATE CLEAH
e = == = = == =] (| [
z X afc ~fjv B @|N |m |, ;|. :|f2 | insent|oeLete | LOCK
O/oDjooo|oocjojojlojojda| o

c1 c2 c3 c4 I SPACE 20d SFT| 13 ENTER SHIFT

S B e B R | e | B RS e | e

The four program function keys are located in the lower left corner of the
keyboard. Labeled ¢ through ¢4, these keys are used to control many of the
programs that run on the HHC. Sometimes they also function as typing
keys, producing the special characters “d,” “&,” “ii,” and “n.”

1 1z 3 4|4 si5 %le &|7 *'|s ({9 i@ HELP ‘ 170 ON
Ol ojlg|jo|objojlo|o|o { e [ o g | (-
Q %|WCMIE RMIR M+H|T M—|Y +|U —|1 X|0 +|P =| <= [5TP/5°0 =i OFF
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A s D {]JF K6 [fjH 1|4 <]k >{L f1 SEARCH ’ ROTATE ICLEAR
{men ) 5 e [y o ) 16 o N Y s Y O o 0 7 e R e 5 6 s N Y e ) o Y o Y e | (=)
F4 X v ‘1B @|N LIM e, i s f2 INSEART | DELETE | LOCK
O | a s 0 Y e 6 O o (6 s ) s T O o ) O s s A I o I 8 v
. - ’ SPACE 2ng SFT[ £3 ENTER SHIFT

are
1 2 “13 #l4 515 %|B &7 8 { ON
Ol OoO|o|lojo|la|lo = O
Q %{W CMJE AM{R M+|T M—|Y +|u -1 X OFF
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= =R == = = =
c1 c2 Cc3 C4 ? ' SPACE “
Dl a8 e
_ The function keys, labeled f1 through 13, let you type three frequently used
keystroke sequences by pressing a single key. The HELPkey lets you display

a brief explanation of a particular key’s function. The 7/0 key turns periph-
eral devices on and off and lets you select different memory devices contain-
ing programs and data.

The sTP/sPD key “freezes” the HHC, halting a program run so that you
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can inspect the output. The STP/SPD key also lets you control the speed at
which the HHC displays data.

I'he LOCK key locks the effect of another key, somewhat like the SHIFT
LOCK key on a typewriter. The SHIFT key and the 2nd SFT key let you type
upper-case letters and special characters.

1 A:you learn more about the HHC, these keys will be discussed in greater
detanl,

The Liquid Crystal Display

Above the keyboard is the liquid crystal display—1CD for short. The
ILCD can display one line of 26 characters.

I’l'cs:s the ON key now to turn the HHC on and see how the LCD looks in

operation. (You may have to press the CLEAR key once or twice to make the
l,(“l) display something.) Press the OFF key to turn the HHC off again.
‘ I'he LCD candisplay ordinary characters, inverse image characters—that
I8, clear characters on a black ground—and flashing characters. The LCD
can also display special symbols and graphics, since HHC programs can
directly manipulate the dots in LCD’s dot matrix.

Just below the LCD is the row of words and symbols ==1SHIFT LOCK
2nd S.FT DELETE INSERT ALARM ON LINE. Along the bottom of
the LCD, the HHC displays a row of triangular blips, ifriéges that point to
the row of words below the LCD and display information about the status of
the HHC. When you press the SHIFT key, for example, the SHIFT blip goes
on. The [==]blip has no predefined meaning, soan HHC programis free to
use this blip for any purpose.

Turnthe HHC on again. Press the SHIFT key to see what a blip looks like.
P’ress the SHIFT key again to turn the blip off. Now turn the HHC off.

INSIDE THE HHC

The “brain” of the HHC is a 6502 microprocessor—the same micro-
processor that is used in such popular computers as the Apple II and
Commodore CBM series.

I'he HHC’s overall operation is managed by the operating system, a
program that is permanently stored in the HHC’s read-only memory
(IR( )MM ). Three commonly used application programs are also stored in the
LOM,

: The HHC contains read/ write random-access memory (RAM) for stor-
ing data, Depending on your model of the HHC, there may be approxi
mately 4000 or 8000 bpres (characters) of RAM.

{ ’llffl“'l JrGletting Ntarted _l B

The HHC's batteries deliver power to RAM at all times; thus, even when
turned off, the HHC can preserve its memory. The HHC uses a special low
power type of RAM that can run off the batteries for several months withoul

exhausting their charge.
These internal components of the HHC, and their interrelationships, are

shown in Figure 2-7.

THE HHC ACCESSORIES

Let’s take a quick look at some of the accessories available for the O,
Every HHC comes with

- A soft plastic carrying case that you can use to protect your HHC when
it is not in use

- A carrying strap that you can clip to a small lug mounted undernenth
the HHC’s upper right corner
A plastic sleeve that slides into the groove around the sides of the HHC,
‘You can use this sleeve to hold together the HHC and a peripheral. You
can also slide the sleeve over the face of the HHC to protect the
keyboard from accidental pokes.

The Programmable Memory Peripheral (PMP) contains up to 16K of
additional RAM. You can use it to store HHC programs and data; it ix
shown in Figure 2-8.

Several other peripheral devices are available for the HHC includ ing an
RS-232C Interface for printers, video terminals, and similar equipment; i
Modem for telecommunications; a TV Adaptor for display of text and
graphics ona TV or video monitor; a battery-powered portable printer; and

6502 Central Processing Unit (CPU)
Three sockets for r J , J r I
HHC capsules

p— =]
2 .| ROM RAM ..
£ % Contai F g f &
'6S ontains or by
5o + operating system + operating system data 5'1 :.
i + File System - application program dati a8

+ Calculator + file storage

+ Clock /Controller

Figure 2.7, Intetnal components of the HHC
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a Four Color Plotter. Shown in Figure 2-9 are the RS-232C Interface,
Modem, Micro Printer, TV Adaptor, PMP, and 1 /O Adaptor.

The I/ O Adaptorisa plastic tray that can connectthe HHC to as many as
six peripherals at once. The HHC slides into the lower right channel of the
I/O Adaptor, and its peripheral socket connects to a plug on the Adaptor.
Five peripherals slide into the other channels, and their plugs fit into sockets
onthe Adaptor. On top of the Adaptorisa sixth socket; a cable inserted into
this socket connects an additional peripheral.

Programs are most often distributed in capsules that you plug into one of
the sockets on the back of the HHC. Less frequently, they are distributed in
device driver capsules that you plug into a peripheral device.

Oftenan HHC programis accompanied byakeyboard overlay, a rectan-
gular sheet of plastic that you place over the keyboard when using the
program. This overlay, shown in Figure 2-10, relabels some of the HHC keys
Lo reflect their functions more clearly in a particular program.

The attache carrying case, shown in Figure 2-11,is a specially fitted case
that can hold an I/O Adaptor with an HHC and peripherals. The case also
has space for an AC Adaptor, A pouch inside the lid can store several
Instruction manuals and keyboard overlays,

Chapter 20 Getting Started ]_'I
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Figure 2-9. The RS-232C Interface, Modem, Micro Printer,
i I/ O Adaptor, TV Adaptor, and PMP
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Figure & 10, HHC with averlay
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Figure 2-11. Attache case, holding the HHC and peripherals

THE PRIMARY MENU

Toruna program on the HHC, turn the HHC on. Then press the CLEAR

key, if necessary, to make the LCD dis i
Yy _ 5 play start chan WY
- the following LCD display: : e

[1 - DALCULATOR

L; - CLOCK/CONTROLLER

[ j=FILE SYSTEM

_

[4 RN SHNAP PROGRAMS
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This is the HHC's primary menu, 1t tells you what programs in the HHC
are available for you to run.

A “menu’is so named because—just like a restaurant menu-——it contains a
list of options that you can choose. You choose an option by pressing the
number key that the menu lists for a particular program.

The primary menu is the starting point for everything you do with the
HHC. If you press the CLEAR key repeatedly, it will always return the HHC
to this menu.

Let’s try the menu to see how it works. Press the 1 key, which chooses the
program entitled Calculator. After you press 1, the HHC displays
“CALCULATOR?” on the LCD. It then displays the digit “0” and waits for
you to enter the calculation you want it to perform.

To leave the Calculator, press the CLEAR key twice: once to clear any
calculation you may be performing (you aren’t doing one, s0 nothing
happens) and once to return the HHC to the primary menu.

Let’s try another program. Press 2 for the Clock/Controller or 3 for the
File System. Each of these programs displays another menu from which
you can make a selection. Many HHC programs work by presenting i
succession of menus that let you specify exactly what you want the HHC to
do. '

Again, you must press CLEAR twice to return to the primary menu, Do 80
now and turn the HHC off.

THE AUTO-OFF FEATURE

If you leave the HHC on without pressing any key for a period of about
ten minutes, the HHC will turn itself off. This auto-off feature protects you
from draining the HHC’s batteries should you forget to turn off the HHC,

CARING FOR THE HHC

The HHC’s extreme portability does not remove your responsibility to
care for it properly. You must protect the HHC from impact and other
physical hazards, and you must not abuse the batteries.

Protection

Your HHC is designed to be rugged and reliable, but it is still a complex
electronic instrument and contains delicate parts. Protect it from being
dropped on conerete, struck with heavy blunt instruments, and so forth,
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I'he most delicate part of the HHC is the faceplate of the LCD. Made of
lairly soft plastic, the faceplate is liable to be scratched if the HHC is thrown
loose into a drawer or an attache case. Protect the HHC by slipping it into its
soft plastic carrying case or sliding the rigid plastic sleeve over its face.

Temperature Extremes

The operating range of the HHC and its peripherals is 0°C to 40°C
(approximately 32°F to 104° F).

‘The HHC may be stored or shipped safely at somewhat lower and higher
temperatures if the ALL-OFF switch is moved to the OFF position.

Caring for the Batteries

Your HHC is delivered with rechargeable nickel-cadmium batteries,
which will last indefinitely with proper care.

When your HHC is delivered, the batteries will probably have no charge.
I.eave your HHC connected to an AC Adaptor to charge the batteries. An
overnight connection should charge the batteries fully.

To charge the batteries quickly, leave your HHC turned off. Youcan also
charge the batteries while the HHC is in use, but the charging process will
take longer. How much longer depends on how heavily the HHC (or any
connected peripheral device) is being used.

The first few times you charge the HHC’s batteries, you should expect
them to run down quickly. After several recharges, the batteries’ ability to
hold a charge will increase to normal.

Since it takes some power to preserve the contents of the HHC’s memory,
the batteries gradually lose their charge when the HHC is turned off. Even if
the ALL-OFF switch is off, the batteries will gradually lose their charge
spontaneously.

Do not allow the batteries to remain uncharged for long periods of time;
they may permanently lose their ability to hold a charge and have to be
replaced. Recharge the batteries about every six months, even if your HHC
is unused.

Should your HHC’s batteries become exhausted or damaged, take your
HHC to a qualified maintenance service to have the batteries replaced.

The File System

his chapter discusses the role of files in the HHC. You will lc:u‘nllln
use the HHC File System, which enables you to create and modily

text files through the keyboard.

WHAT IS A FILE?

Fiile is a computer term for a collection of data grouped togu'-thcr ““_“I!""
one name. The HHC File System is analogogs‘ to a COI:IVCI]U.()I'HII' IIII'IHH
yystem; one file folder usually contains alspecnflc collection of (|illld. I 4:1
example, one file might contain information about orders and payments
from a particular customer,

Just as a conventional file is stored in a folder, a comp e
stored on some particular medium. Reels of magnetic tape, lll;.l‘,‘.'.w.m ( Ih| r:.
and punched cards are examples of media 1ha.l can .hc u”sc(l to stor L‘L(HH[?II ;ll
files, On the HHC, the most important medium I(.!I' hlf: slorage Is mlmn.\ [
RAM. The HHC's intrinsic RAM is used for storing files and programs,

gl

uter file must he
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A file can contain any sort of data that the HHC can process. Some
common uses for files are

* Storing text. For example, a file may contain notes that you write to
yourself; documents that you have created with a text editor; or reports
generated by application programs.

* Storing data. A file may contain any sort of data that you create for

input to a program. A program may also create a file for input to
another program.

* Storing a program. If you write your own programs for the HHC, you
will generally keep them in files.

* Storing system data. Some parts of the HHC’s operating system use
files to store data that they must preserve. For example, the operating
system component that controls the RS-232C Interface stores that
device’s configuration parameters in a file. These files are “invisible” to
you, since only the computer uses them.

CREATING A TEXT FILE

‘The File System, option 3 on the HHC’s primary menu, allows you to
create, modify, and manage text files by typing on the HHC's keyboard.

The File System has an editor that allows youto create or modify one file
ata time. The file being edited is called the current file. Within the current
file, the editor displays one line at a time for you to inspect and modify. This
line is called the current line.

Turn on your HHC and choose option 3. The HHC displays “FILE

SYSTEM” to tell you what program it is running and then displays a menu
that looks like the following:

[ l=MNEW FILE ‘
[.' COPY FILE
[ NO FILES ]

Choose option 1. Now the File System prompts you to type a file name
and press ENTER. Let’s name this file “mary had a little lamb” Type that
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name and press the ENTER key to get

[ﬁm ryhada little lanb ]

When you press ENTER, the File System’s editor starts running and .lhvn
displays the first line of the file. Because this file is empty, the LCD will be
blank. -

The cursor, a solid blinking rectangle at the left edge of the display,
indicates where the next character you type will goin the current I_lm.-j |

Study the following information, which you will soon enter—errors ant
all—in your file:

mary had a little lamb,

its fleece was white as snoe,
an everywhere that mary went
the lambb was sure to go

In this chapter’s section on “Correcting Errors” y.ou’ll learn how to mrrvr!'
the preceding errors for practice in using the editor, (If you make soine
additional errors on your own when you enter the poem, so much the
etter. . ‘

l L‘[It‘t) ;lace the first line of the nursery rhyme in the fir.st. line u_l the !ils:,
simply type the data on the HHC’s keyboard. When you finish typl'ng l.l i |‘u. \
press ENTER. The File System will move the cursor to the stgrt of the next
line, just as if you had pressed the RETURN key on a typewriter. ‘ ;

Since the second line of the poem is more than 26 characteljs long, itwon'l
fit on the LCD. When you type the 27th character, the editor scrolls the
display and the beginning of the line moves off the LCD so that you clun.m-v
the characters you type at the end. The File System lets you create a line up
to 80 characters long.

Naming a File

A file name may be any length from one to 80 characters, and it may
include blanks, punctuation, or any other character that you can type on the
HHC keyboard. Every character is significant, and upper or lower case ol
every letter is significant, If you name a file “March AR", for cxnmph‘", that
name is distinet from *March ar”, “March A.R.", or *“MARCH AR",
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Hecause the LCD holds 26 characters, keep the length of the name to 24

characters or fewer. T “=
ters or fewer. The number and “ = ” take up two characters.

Saving a File

. Af'tcr yourl?a.ve ended the last line of your file by pressing ENTER, press the
CLEAR key. This saves the file and returns you to the File System menu. Now

the menu displays

[ 1=nEW FILE ]

(2=coev F1LE j

[_ .I ‘mary hacda little lamb

__J

Notice how completely your file name describes its contents, Most other

cnm]lmtcrs do not allow a file name that is this long or that consists of several
wordas,

Retrieving a F ile

To cdi.t the file again, choose option 3, which the File System menu now
tells youis t‘:he “mary had a little lamb™file. The File System displays the file
name, first in ordinary characters and then in inverse image characters, with
the cursor immediately after it. And so you see ,

[u|.|:"._._| hada little lamb

mar'g hada little lamb] | j

I.'l'vss the | k.ey, which is located near the right side of the keyboard. The File
hvslcm s editor moves “down” from the file name to the first line of the file
ancc that you can press ENTER in place of | to move the cursor to thf;
next lnlnc. The reverse is not true: you cannot press | to create a new line at the
vnq of the file. In that case you must use ENTER. If you use | and no line
exists after the current line in the file, the editor beeps to indicate that VUIIJ
have tried to move beyond the end of the file. |
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Cursor Control for Moving Through a File

Using the four arrow keys, try moving the cursor around within the file,
Notice that you can move the cursor in all four directions. If you try to move
the cursor to a part of a line that is not on the LCD, the File System
obligingly scrolls the line for you. You can’t move the cursor before the first
line of the file or more than one line past the last line, nor can you move the
cursor before the beginning of a line or more than one character past the end
of a line. When you first enter the editor, the | key moves you from the file
name down to the first line of the file; but the ! key will not move you up
from the first line of the file to the file name. If you try to move the cursor
“out of bounds” the editor will not move the cursor, but will beep.

When you display a line that is more than 26 characters long, the File
System scrolls through the entire line. You can halt it at any point by
pressing any typing key or editing key once.

CORRECTING ERRORS

Now let’s correct those errors that you introduced into the “mary had a
little lamb” file. In the passages that follow you will learn how to substitute
characters, insert or delete text, and use the File System’s capabilities to do
more extensive editing.

Change a Character

The first error is located at the end of the second line, where “snow” 1§
spelled “snoe”. You can correct this kind of error simply by placing the cursor
over the incorrect character and typing the correct character.

Move the cursor to the second line with | or ENTER. Then move it over the

“e” in “snoe” with —. When you press w, the character “w” replaces the “¢
and the cursor moves forward one character.

Insert a Character

The next error is located on the third line, where the “d” is missing in
“and”. Here you must insert a character within a line. You can insert a
character by placing the cursor immediately after the insertion point. Press
the INSERT key and then enter the character you want to insert,

Move the cursor down to the third line by pressing |, and move it back to
the space following “an" with «=, Here’s a hint—hold down the < and, aftera
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briel pause, the key will auto-repeat until you release it. All of the HHC’s
typing keys and most of the editing keys do this.

Notice the four bars at the right edge of the LCD. The editor displays this
symbol when the right end of the line is off the LCD.

anMeverywhere that mary mea

Pressing INSERT causes the following: The cursor changes from a solid
rectangle to a checkerboard pattern, and the INSERT blip on the LCD goes
on,

[L.lllmﬁ\.a'erl:jhdhﬁr‘@ that mary weéj

Press the d key. The cursor moves one position to the right and returns to
its normal solid form. The space that was under the cursor and all the
characters following it move one position to the right. A “d” is inserted
where the cursor was, and the INSERT blip goes off.

The INSERT key applies to one character at a time. If you want to insert a
whole word into a line, you must press INSERT before each letter in the word.
(You'll learn a way to avoid that dull chore in a later section.)

It’s very easy to extend a line. Position the cursor at the end of the line and
type. You don’t have to press INSERT to do this.

Delete a Character

The next error is located in the fourth line, where “lamb” is spelled with
fwo “b"s. You must delete one “b”. You can delete a character by placing the
cursor over that character, pressing the DELETE key, and pressing — or —,

Place the cursor over either “b”in “lambb”, Pressing DELETE changes the
cursor from a solid rectangle to a hollow one and turns on the DELETE blip
on the LCD.

[I he lamblg was sure ta go. T

Now press —. Notice that the cursor remains in place but returns to its-
normal solid form. The “b” that was under the cursor is deleted, all the
characters following it are moved one position to the left, and the DELETE
blip goes off, Like INSERT, DELETE applies to one character at a time,
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Before: lts fleecEwas white as sn=
After: it[@ was white as snow
Before: itsflesce was white as snE
After: itsas white as snow

Figure 3-1. “Delete Left” and “Delete Right”

Delete “Right to Left”

You can delete a character by pressing DELETE «, as well as by pressing
DELETE —. But DELETE — produces a slightly different effect: Instead of
leaving the cursor in place, it moves the cursor one position left.

Let’s try this. Reinsert the “b” that you just deleted from “lamb"
remember, position the cursor, press INSERT, and then type the letter you
want to insert. Now place the cursor on the extra “b” and press DELETE =,

You can think of DELETE — as “delete left.” If you enter this sequence
several times, it deletes a string of characters running left from the character
under the cursor, as shown in Figure 3-1.

Similarly, you can think of the DELETE — sequence as “delete right,"” If
you enter this sequence several times, it deletes a string of characters running
right from the character under the cursor (Figure 3-1).

Cancel a DELETE or INSERT

If you press INSERT and then decide you don’t want to insert a character
after all, just press INSERT again. The second INSERT cancels the effect of the
first. Similarly, if you press DELETE, a second DELETE will cancel the effect
of the first,

You can also move directly from INSERT to DELETE by pressing DELETE,
or from DELETE to INSERT by pressing INSERT,
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SHIFT AND 2nd SFT

Now you're going to learn how to enter capital letters and special
characters, To practice these techniques, you’ll correct the capitalization
and punctuation in your file.

You type a capitalized letter by pressing the SHIFT key, but the HHC’s
SHIFT key works a little differently from a typewriter’s SHIFT key. On a
typewriter you hold the SHIFT key down while you press a typing key. On the
HHC, you press the SHIFT key before you press a typing key. Let’s try it.
Place the cursor over the “m™ at the start of the first line. Press SHIFT and
then release it. Notice that the SHIFT blip went on. Now press M . The File
System replaces the “m” in “mary” with a shifted—capitalized—“M?”, and
turns the SHIFT blip off again.

You may shift several characters in a row by holding down the SHIFT key
while you type, but you must release the SHIFT key before you type the last
character that you want to shift.

For practice, capitalize the first letters on the remaining three lines and the
“m” in the nursery rhyme’s second occurrence of “mary.”

Now what about punctuation? Most of the HHC’s punctuation characters
are located in an additional case called second shift. To get a semicolon,
colon, or any other second shift character, press the 2nd SFT key before you
press the typing key.

The second line of your file should end with a semicolon, not a comma.
I'he semicolon is the second shift character located on the “comma” key.

Place the cursor over the comma at the end of the second line. Press 2nd
SFT and then release it. Notice that the 2nd SFT blip went on. Now press the
“semicolon” (or “comma”) key. The File System replaces the comma with a
semicolon and turns the 2nd SFT blip off again.

T'he keys SHIFT and 2nd SFT are like INSERT and DELETE in the following
wiays:

* They act on only one character at a time.

If you press SHIFT or 2nd SFT and then decide you don’t want a shifted

character, you can press the same key again and the second action will
cancel the effect of the first.

You can move directly from SHIFT to 2nd SFT by pressing 2nd SFT or
from 2nd SFT to SHIFT by pressing SHIFT.

Notice the following unusual properties of SHIFT and 2nd SFT:

[n the second row of the keyboard the symbols CM to -+ (on the w
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through 0 keys) look like second shift characters bl‘Jl are not, They are
special symbols used by the Calculator program. If you use any one of
these keys with 2nd SFT in the File System, you will get a blank.

* You can type the symbols ! to__ (on the 1 through 0 keys) with either
SHIFT or 2nd SFT.

+ The symbols?and / are on the same key; but ?is an unshifted character
and / is a second shifted character. This is the opposite of the usunl
typewriter arrangement.

The LOCK Key

Suppose you want to CAPITALIZE A GROUP OF LETTERS ‘I ,.I KL
THIS ONE. Pressing SHIFT before each letter would be quite a bore; the
HHC solves this problem with the LOCK key. " "

To type a series of shifted characters, press LOCK am.i then SHIFT, Nluluc:
that the LOCK and SHIFT blips go on. Now everything you ty'/pc will be
shifted until you press SHIFT again, which will return you to unshlftfrai mode,

Try using LOCK SHIFT to add some shifted characters to your f11c.. oEy

Similarly, to type a series of second shifted characters, press LOCK il
then 2nd SFT. After the LOCK and 2nd SFT blips go on, everything you type
will be second shifted until you press 2nd SFT again to return to the unshifted
mode. . )

You can also cancel LOCK SHIFT by pressing 2nd SFT. This action puty the
HHC in second shift for one character and then returns it to unshlfth 'm“.h‘
Similarly, you can cancel LOCK 2nd SFT by pressing SHIFT, anq at this point
the HHC will shift for one character and then return to unshifted mode,

The LOCK Key with INSERT and DELETE

You can use LOCK in conjunction with INSERT and DELETE, as well i
with SHIFT and 2nd SFT. . . :

To illustrate this, delete the word “fleece” from the second line (?I the |I|l(".
Begin by placing the cursor on the first letter of “fleece” and pressing | ”" K
DELETE. Notice that the cursor changes to its “delet.e” form an.d the I)!l‘l (NS
blip goes on. (The LOCK blip does not go on; it is displayed with SHIFT and
il e
"“;\ﬁ)'\:, [())1T3:.L once for each character you want to delete. th.l.].‘v‘““ Im‘v‘(:
finished deleting, press DELETE once more to cancel LOCK DELETE, Notieg
that the DELETE blip goes off, | 3

To reinsert the word “fleece”, place the cursor on the first character of
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“was", the place where the word “fleece” should begin. Now press LOCK
INSERT, At this point, the cursor changes to its “insert” form and the INSERT
blip goes on. The LOCK blip does not. Now type the word “fleece”and then a
space, and press INSERT once more to cancel LOCK INSERT. Notice that the
INSERT blip goes off again and the cursor réturns to its regular solid form.

Caution: Remember to cancel LDCK DELETE or LOCK INSERT when
you have finished deleting or msertrng If you press ENTER or any of the
arrow keys while DELETE or INSERTIS:in&ffact you will delete or insert
characters or lines in your fﬂc .

Open Up Space In a Line

The File System allows you to create space within a line and type
characters into the space. This is sometimes more convenient than typing
text with INSERT.

To insert a space, press INSERT and then — or —. Each time you press —,
the cursor is moved one position to the right and a space is inserted in the line
at the cursor. Each time you press <, the cursor does not move, but a space is
inserted at the cursor.

Use «= and — with LOCK INSERT to insert several spaces. Press LOCK
INSERT «=« .. .,and the HHC inserts several spaces and leaves the cursor on
the first space. Press LOCK INSERT— — .. ., and the computer inserts several
spaces and leaves the cursor on the last space. Remember to cancel LOCK
INSERT when you have finished inserting spaces. :

DELETE/INSERT and SHIFT/2nd SFT
In Other Programs

I'he DELETE, INSERT, LOCK DELETE, and LOCK INSERT operations that
you have learned are part of the File System. Most other programs apply
these keys the same way for entering text, but many programs use the keys
for different functions in different contexts. Such programs are accom-
panied by keyboard overlays that relabel the keys to reflect their functions.

On the other hand, the SHIFT, 2nd SFT, LOCK SHIFT, and LOCK 2nd SFT

operations that you have learned are part of the HHC’s operating system.

I'hus, these keys work the same way for every program that runs on the
HHC,
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LINES

You can use the INSERTand DELETE keys to insert and delete whole lines
in a file, as well as characters in a line.

Delete a Line

To delete the second line of the poem, place the cursor anywhere on the
second line and press DELETE and }. The File System deletes the line and
moves the cursor, making the next line (formerly the third) the current line,
(Figure 3-2.)

Pressing DELETE and t deletes the current line and moves the cursor up to
make the preceding line the current line.

Insert a Line

To reinsert the deleted line, move the cursor up to the first line of the file.
Press INSERT, then | (or ENTER), as shown in Figure 3-3. The File System
creates a new, empty line after the first line and moves the cursor to the
empty line. You may now type in the line.

To create a new, empty line before the current line, press INSERT and I, i
sequence depicted in Figure 3-3. Notice that the cursor moves to the empty
line. -

Before: Mary had a little lamb,
Its’ fleece was wWwhite as snow;
And everywhere that Mary went
The lamb was sure Lo go.

After DELETE } : Mary hada little lamb,
Bnd everywhere that Mary went
The lamb was sure to go.

After DELETE 1 : Maru hada little lamb,
And everyuwhere that Mary went
The lamb was sure to go.

Figure 3-2., “Delete Up™ and “Delete Down”




32 The HHC User Guide

Chapter 3: The File System 33

Before: Miryhada little lamb,
And everywhere that Mary went
The lamb was sure to go.

After INSERT | : Mary hada little lamh,

And everywhere that Mary went
The lamb was sure to go.

After INSERT 1 :
Maryhada little lamb,
And everywhere that Mary went
The lamb was sure to go.

Figure 3-3. “Insert Up” and “Insert Down”

LOCK DELETE and LOCK INSERT for Lines

The keys LOCK DELETE and LOCK INSERT affect lines as well as individual
characters.

Forexample, to delete several lines, place the cursor on the first line to be
deleted and then press LOCK DELETE | | |. Each | deletes the current line and
moves the cursor to make the following line the current line, After you have
deleted the desired lines, press DELETE again to cancel LOCK DELETE.

To insert several lines, place the cursor on the line that the inserted lines
will follow and then press LOCK INSERT ! (text) | (text) | (text). After you
have entered the last line of text, press INSERT again to cancel LOCK INSERT.

Locking Arrow Keys

You can press LOCK before an arrow key to make any editing command

iuto-repeat. The command will simply execute continuously until it reaches

A "natural”stopping point, or until you interrupt it by pressing any typing or
editing key,

Forexample, to move the cursor left one character, press *=; to move the
cursor to the beginning of the current line, press LOCK +=, The beginning of
the line is the “natural” stopping point for this command, You ein st the
curvor’s movement by pressing a typing or editing key,

Similarly, to move the cursor to the end of the current line, press LOCK =
to move the cursor to the first line of the file, press LOCK f; and to move the
cursor to the last line of the file, press LOCK |.

To delete all characters from the immediate left of the cursor to the start of
the line, press LOCK DELETE LOCK . To delete all characters from the
cursor to the end of the line, press LOCK DELETE LOCK —.

The ROTATE Key

To review the entire contents of a line that is too long to be displayed on
the LCD, press the ROTATE key, located on the right side of the keyboard.
The ROTATE key continuously scrolls the current line across the LCD from
right to left, separating the end of the line from the beginning by several
blanks. Press any typing or editing key to make the LCD stop rotating.

SEARCH

To search a file for a particular string of characters, press the SEARCH key
while editing the file. The File System prompts you with the phrase
“SEARCH FOR7?” Enter the string you want to search for. (It may be up to
12 characters long.) Now press ENTER.

If SEARCH finds the string you entered, it displays the line containing the
string with the cursor on the first character of the string. If SEARCH does not
find the string, it beeps, briefly displays the message “NOT FOUND”, and
redisplays the current line. Now let’s try SEARCH.

Move the cursor to the beginning of the file and then press the SEARCH
key. When the File System prompts you with “SEARCH FOR?”, type in the
string “white”and press ENTER. The File System displays the second line of
your file and leaves the cursor on the “w” at the beginning of the string
“white™.

Where SEARCH Starts

When pressed, the SEARCH key starts searching at the position of the
cursor and searches to the end of the file. If it hasn’t found the string by then,
it goes to the beginning of the file and searches as far as the cursor, Let's
demonstrate this, ‘

With the cursor still on the string “white”, press SEARCH, type in the string
“Mary", and press ENTER, The File System finds “Mary" in the third line,
sinee that {y the fest occurrence of “Mary" ot (or alter) the cursor,
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Without moving the cursor, repeat the search. Press SEARCH, type in
“Mary”, and press ENTER. The File System leaves the cursor right where it
is. Do you see why?

Remember, SEARCH looks for the first occurrence of the string at—or
after—the cursor. If the cursor is on the first character of “Mary”, SEARCH
will find “Mary” right there.

Now move the cursor one position to the right and repeat the SEARCH
again. This time SEARCH does not find the string “Mary” anywhere before
the end of the file, so it returns to the beginning and finds “Mary” there.

Strings Rather Than Words

Note that SEARCH looks for a string, not a word or a group of words. A
string is any consecutive group of characters on the same line. It does not
necessarily begin and end with a blank,

To demonstrate this point, move the cursor to the start of the file and
search for the string “as”. Now the SEARCH key finds the string in the second
line—not in the word “as”, but in the word “was”. Move the cursor to the
right at least one position and search again. This time SEARCH finds the
word “as”, which is the next occurrence of the string “as”, Move the cursor
to the right and search again; now SEARCH finds “as” in the fourth line,
again in the word “was”.

You can find a word by searching for a string that consists of the word
surrounded by blanks. To find the word “as™ in our poem, search for the
string “Basp” (where “p” represents a blank). However, if you search for a
string that begins and ends with a blank, you will miss words that begin or
end a line. Thus, the “surrounded by blanks” technique is most useful when
you are referencing a printout of the file and you want to move the cursor
quickly to a specific word that you can see is (or is not) surrounded by
blanks. The technique works less well if you want to find the next occurrence
of a word but don’t know where it happens to fall in a line.

Notes on SEARCH

Remember, SEARCH pays attention to case; if you search for “mary”, you
won't find “Mary” or “MARY™. You can use the character editing functions
of INSERT, DELETE, and LOCK while entering the SEARCH string, The
SEARCH Key 18 a function of the File System, Don’t assume that SEARCH will

perform similarly in other PrOgrms,
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When to Press CLEAR

The editor does not store a new or modified line in the current file u n‘llu!
you press |, t, or ENTER. Thus, you can undo any error youmay makc v.vh|_ I(i
editing a line by pressing CLEAR before you leave the line. The edtfo: wi )
return to the File System menu, and the ¢hanges you made to the lcl:*‘.l' line
will be discarded. Then you can reselect the same file and resume editing,

S s file, you must leave the
you edited before you press CLEAR. If you do not do so, the
u miade in the line will not e pres . Be careful not
r pressing ENTER, |, or t; the File

i

Sﬁiﬁ; Ce line in the file. Waiting a second

or s ua.

OTHER FILE OPERATIONS

The File System provides three file operaticons in addition to editing tex!
files: It lets you copy, rename, and delete fil_eg. _ )

The File System can perform these additional operations on al?y .ll.t'
including a file containing a program that was not created by the File ﬁ?f.sllc.m
editor. (If you try to edit a program file, the File System beeps and displays

the message “CAN'T EDIT™.)

Copy a File
Youcan copy a file with the COPY FILE c}))ptlicqn of the File System menu,
:t's ing the “mary had a little lamb” file. G
i}h;{it:;)r}ncfgﬁlegf?ile Systeym menu and choose option 2, COPY FILE, The
File System displays the instruction “SELECT F]LE_”, folllowcd by a ‘mvnu
of files you can copy. Unless you’ve done some experlrilentmg on yourowi,
the only item on this menu is “mary had a little lamb™”.

[IIIIIAI i II,,E“W L ™ ]
[, \:|||".‘UH ]

[ mmary hacl e Little |amb ]
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select “mary had a little lamb” by choosing option 3 (or whichever option
number represents the file in your menu).

Now l.bc File System displays the message “SELECT DESTINATION
RAM?™, followed by the one-item menu

[ | -GN, 2223 FREE 7

l he phrase “INT RAM” means intrinsic RAM. This menu is part of a
[eature that lets you copy files back and forth between intrinsic RAM and a
Programmable Memory Peripheral. For the moment, just press the 1 key;
you'll learn how to use the menu in Chapter 6. :

After a moment, the File System displays the message “COPY DONE”
and returns to the RAM menu. Notice that the menu now shows two files
named “mary had a little lamb”. The first one is your original file, and the
second one is the copy. :

Rename a File

Now you have two files with the same name. If you mbdify one of them
how will you be able to tell which is which? You’ll be able totell them apart i%
you change the name of one of the files. -

To change the name of a file, edit the inverse image “line” containing the

name of the file. Let’s do this.
: (‘hloosc one of the “mary™ files from the File System menu—since they’re
u!mmcal so far, it doesn’t matter which one. Wait for the File System to
display the file name in inverse image, leaving the cursor at the end of the
name.

Now edit the file name to be whatever you want, using the INSERT,
PELETE, and LOCK keys just as you would use them to edit a line in the file.

. When you have finished, press | to make the File System save the edited
file name. Then press CLEAR. Watch the file names on the File System menu;
the file you chose now appears with its edited name. ’

Delete a File
l'o delete a file, delete the entire line containing its name, For practice
[} "W " 4
let's delete the file you just renamed,
| Choose the file from the File System menu, Wait for the File Hystem (o
dinplay the file name in inverse image, Now press DELETE L, The File Byatem
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returns to the File System menu. Look at the file names on the menu; the file
you chose is no longer there.

Print a File

Procedures for using HHC peripherals are discussed fully in Chapter 9,
but printing a file is such a common operation that we’ll describe it briefly
here.

There are two ways to print a file. You can use the HHC’s Micro Printer,
Mini Printer, or Plotter. Or you can use a standard computer printer
connected to the HHC’s RS-232C Interface.

If you are using an HHC printer or plotter, you need only load the device
with paper and plug it into the HHC’s bus socket. If you are using a standard
printer with the RS-232C Interface, you must also wire a cable to connect
the Interface to the printer and match several configuration parameters on
the Interface to those of the printer. Consult the instructions for the printer
and the Interface’s device control capsule, or ask an experienced person or
the dealer who sold the equipment to you for assistance.

When you are ready to use the printer, observe the following procedures:

Step 1. Connect the printer (via the RS-232C Interface, if any) to the
HHC before selecting the File System from the main menu. Always
turn the HHC off while connecting or disconnecting any peripheral,

Step 2. Select the File System, then select the file from the File System
menu.

Step 3. Press the 1/0 key. Now the HHC will display an [/ O menu,
including an item similar to the following item: ;

[l:F‘RINTER QUT, OFF ,SLOT=0 J

Pressing 1 selects the printer and changes the word “OFF” to “ON"in the
menu. If you are using an RS-232C Interface, the HHC displays

[l RS5-232C 0UT,0FF , SL0OT=0 j

[.' RE=232C IN,QFF ,SLOT=@ ]

Presning 1and 2uelects the RS-232C Intertace and changes "OFE" to "ON",
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PPress the 1/0 key again. This returns you to the File System.

Press LOCK |. This causes the File System to display each file line from
the first to the last. As each line is displayed, it is also printed.

To interrupt the display and printout, press any key. If you don’t press a
key, the File System displays and prints the entire file.

To turn the printer off, press the 170 key, press the key for the menu
number that corresponds to the printer, and press the 10 key again.

FREE SPACE FOR FILE STORAGE

To find out how much free space remains in intrinsic RAM, press the /O
key, Again, you’ll see the following I/O menu:

(1 RG] . 2223 FREE J

This menu item says, “There are 2223 characters of free space in intrinsic
R AM.” This free space can be used to add new files or to expand any of the
(iles you have already created. Certain operating system functions also use
this space.

To resume what you were doing, press the I/0 key again.

The I/O Menu

Unless an application program disables the I/ O menu, you can look at it
at any time. If you look at the I/ O menu while you are running a program,
the program will simply continue running—performing as though nothing
has happened when you leave the 1/O menu by pressing the 1/O key a
second time. While you are looking at the I/ O menu, however, the program
18 “asleep.” This can be undesirable if, for example, your Telecomputing
program should be watching a modem for incoming data.

Most programs and peripheral devices take over some part of intrinsic

IR AM while they are running in order to hold internal data. Forexample, if - -

you look at the 1/ O menu while a program is running, the amount of free
room is reduced by whatever amount the program has taken, If you look at
the 1/ O menu while no program is running, expect the amount ol free room
to be somewhat larger,
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When Free Space Is Exhausted
When the free space in intrinsic RAM is exhausted, the HHC presents you
with the message

ﬁo ROOM J

or

(no RO )
(DELETE FILES B

Y ou must delete some files from intrinsic RAM to fr.ee up enough room to
continue your work. Press CLEAR to return to the primary menu and sel;ci;
the File System. Some programs display the “NO ROQM, DELETE
FILES” message and then display files to sel.ect for deletion. (When th(f
Programmable Memory Peripheral is plugged into th.e HHC, the DELETF
FILE option does not always work; Chapter 6 describes this peripheral in

detail.)

FILE TYPES

Every HHC file has a file type that 1s stored in RAM with t}}e file but;s
invisible to you when you examine the file (for example, with the File
Sys ditor). : ‘
Sy?ﬁ?‘c:pe inciicates file contents and determines what operations the HHC
will perform on the file. . N

A file created with the File System editor has the file type text. It consists
of some number of lines, each of which may contain from 0to 255 chmfug—
ters. All text files can be edited by the File System editor. If you try f() Cd,".
non-text files, the File System beeps and displays the message “CAN'I

DL
I lI lllil C non-text files are binary files. One type of binary file, an (J.x‘m'urr{frh'
SN A Pfile, contains a runnable SNAP program. All executable SNiAI’ { |Ic.~j
appear in the secondary menu presented by the RUN SNAP PROGRAMS



seleetion from the primary menu (this is described fully in Chapter 7).
Froginme alvo use binary files to store “private” information, Forexample,
the Telecomputing program series, which allows you to connect your HHC
(o other computers through the modem, stores information in binary files
tsed for configuring the modems so that it can communicate with your
vomputer,

Other types of binary files you may encounter are

' Microsoft BASIC program files

* SnapBASIC program files

' SnapFORTH dictionary files (files produced from SNAP programs by
the SnapFORTH compiler; they contain the compiled program plus
additional information that is useful for debugging).

In addition to its regular file type, any file may be invisible. An invisible

lile does not appear in the file menu presented by the File System editor (or
in any other menu of files). Files that programs use to store “private”
information are often invisible. For example, the files that the Tele-

computing programs use to store their configuration parameters are
invisible.

The Calculator

he Calculator program makes the HHC. operate much [!II(C.

a four-function pocket calculator because 1t computes the“o'm

elementary arithmetic functions and percentages and storu: ;::;
intermediate result. Certain HHC cgpsgle;. provide much more po:\:l'lw
calculating facilities than the HHC’s intrinsic calculator. These capsules

i i ter 7. .

de'srcc:l;z\(itl?hgl(l:?ljculator, choose option 1 fr?m the HHC’s primary n;en:; .
On the LCD, the Calculator displays a blinking cursor over the number 0,

THE KEYBOARD

The Calculator lets you use the keys in the top Tow to enter- num(t;e—rs ;?1(1
the keys in the second row to enter such operations as +4 Td, an —(.j b
fourth row’s . key, shown in Figure 4-1 along with the first and secon

i ecimal point.
ke}fsﬁ;ssgsgi; sr;l\j keys thI;t produce the characters Q, W, E, R, and scj o\r:l.
also have distinct Calculator functions. On each one of these keys appf:firt:; :
symbol—from %, CM, RM, and M-‘i- to =. You do not need to pre;s,ou;d
2nd SFT key to type these characters into the Calculator. In fact, you s
not use the SHIFT or 2nd SFT keys with the Calculator at all.

41
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HAND HELD
COMPUTER

@8 SHIFT LOCK 2nd SFT DELETE INSERT ALARM ON LINE

T'TW: o o e D R R N R R K 170 oN
oololojao|& |83 (s i I e | [ 1 jmn ] ]
Tt B E AW E|T M| Y (H| v =] Belo P =
ololo|aojlao|lal|lelal= =
A 5 <o 1]F e []H 7 <[k ">|L f1
e === =R = N L =
] ¥ Alc ~(v ‘[8 @|N iIM -7, i B
=== l=R == s ) s [ [ e}
c1 C SPACE 2nd SFT| f3
=

(L— )

Figure 4-1. Valid keys for the Calculator

If you press a key that the Calculator does not use, the program will just
beep. The Calculator will respond in the same manner if you press a valid
key at the wrong time; for example, you'll hear a beep if you press + before
entering a number.

SIMPLE ARITHMETIC

Press the four keys on the HHC’s keyboard required to display the
{ollowing operation:

(2re- i

As you enter “2 + 2,” the HHC displays the numbers and the + sign. The
Calculator, you'll notice, displays both numbers and the + simultaneously.
A pocket calculator, on the other hand, would display one number at a time.

When pressed, = replaces «342” with “4”"—the answer.

The Calculator clears itself when you enter the first digit of a new number.
If you want to clear the display, however, you can do so by pressing the.
CLEAR key once.

Gubtraction, multiplication, and division function like addition. Just
enter the appropriate sign between the two numbers you want to calculate,

GARPIET 87 2 1E WIS RIS

At this point, you should try entering some arithmetic problems in order
to become familiar with the Calculator.

Correcting Errors

Most pocket calculators provide only one way to correct a keying error:
Y ou must clear the number you are entering and enter it again, The HHC
offers an easier way: Just press the — key. After the cursor moves left one
space, you correct the mistake and proceed.

You can press the — and — keys to correct errors buried within the
information you have typed, just as you did while using the File System, The
Calculator does not support the INSERT, DELETE, and LOCK keys, however,

Unlike other Calculator operations, = acts on the entire contents of the
LCD, no matter where the cursor happens to be. Suppose, forexample, you
enter the expression

[12.5+5.11l J

But then you change your mind. What you really want to compute is12.5%
50. Here’s what you do. Press — five times to get

12.CH5.11 J

Then press X, —, and 0 to get

(12.5xs011 j

Now, if you press =, the Calculator does not multiply 12.5X 50, choosing to
ignore the characters under and after the cursor; instead, it will multiply 12,5
% 5011. To make the Calculator multiply 12.5 X 50, you must press . and 0
to get

EZ.EXSL?J.EJI J

and then press =.
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Sequences of Operations

To find the sum of a sequence of three or more numbers, type the first two
numbers separated by a + sign. Enter, for example,

o )

and then press + again. The Calculator displays the sum of the two numbers
you have entered and the second + sign, so that you get

{'_all J

When you enter the third number, the Calculator displays

(5+am )

When you press + again, the Calculator displays the new sum and the next
f sign, so that you get

gr )

and so forth. Compute the final sum by pressing =.
You can perform any sequence of operations the same way. Try entering
the following sequence of operations:

[l X4 J

In conventional arithmetic the result would be 14, because multiplication
tunkes precedence over addition. In other words, you would get the follow-
ing: 3X4=12 and 2+12=14, On the HHC, however, entering

e )

makes the Calculator display
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and then entering 4 and = makes it display

(2om N

The Calculator performs sequences of operations in strict left-to-right order
because it performs each operation as soon as the two numbers are entered.

Ranges and Rounding

The Calculator can operate on numbers as long as ten digits. Internally,
however, the Calculator stores numbers that are 13 digits long. Thus, you
can perform long sequences of operations and be confident that your final
result will be accurate to ten digits.

When the Calculator displays a number that cannot be represented
exactly in ten digits, it rounds the display up or down to the closest ten-digit
number. If, for example, you multiply

{13.333333333(33- ]

the HHC’s internal 13-digit result is 109.9999999890. This amount rounds
up to the ten-digit result 110.0000000, and displays

(110 )
But subtract 109 from the product, and you will see

69‘399998‘3 ]

Though it has not displayed them, the Calculator retained all 13 digits of the
product and used them in the subtraction.

Percentages

The Calculator can also compute percentages.
Suppose your company’s sales were $150,000 last year. If this year's snles
are 120% of last year’s, what will they be? To answer that question, enter

p
[ 150000%120% J

When you press %, the Calculator computes the result and displays

[ | HOVmm j
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You would get the same result if you entered

| EOOROX ) .20 = J

and that makes sense, because 120% of 150,000 is the same as 150,000:X
|20,

I'he 0y key works the same way with division as with multiplication. For
example, let’s reverse the multiplication problem. If your sales are $180,000
(his year and if they are 120% of last year’s sales, what were your sales last
venr'! When you enter

[ | B0+ 120% I

(he Caleulator displays

{ | HO0RE l

And you will arrive at that same correct answer when you enter

( | BOOO0+1 . 20= l

The o key works a little differently with addition and subtraction. It
ncreases or decreases a quantity by a given percentage. This approach is
cquivalent to adding a percentage of the quantity to itself or subtracting a
percentage of the quantity from itself and is useful for computing dis-
counted or marked-up prices, sale price plus tax, and so forth.

I, for example, the sales tax rate is 6%, what is the price plus tax on a sale
of $57.507

I'o find the answer, enter

['-‘.‘-l“l|-[-3?é i

and the Calculator will display the following answer:

To take a 10% discount of $57.50, enter

l 87 ,.50-10% i . ]
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and the Calculator will display

(51.75 )

MEMORY OPERATIONS

In an area called memory, the Calculator stores an intermediate result
while calculating the next operation. The HHC keyboard keys CM, RM, M+,
and M- manipulate the Calculator’s memory. The Calculator’s memory is
distinct from the HHC’s memory.

The HHC’s memory (RAM and ROM) is all the area that stores the HHC
programs and data. The Calculator’s memory isanareaset aside to hold one
number.

To use the Calculator’s memory feature, you must remember the follow-
ing simple rules:

Rule 1: The M+ (add to memory) key adds the last number on the LCDto
memory. The M- (subtract from memory) key subtracts the last number
on the LCD from memory. Neither key affects the contents of the LCD.

Rule 2: The RM (restore memory) key replaces the last number on the
LCD with the contents of memory. This key does not affect the con-
tents of memory.

Rule 3: The CM (clear memory) key sets memory to zero. The CM key is
the only thing that sets memory to zero. The Calculator “remembers”
the value stored in memory when you turn the HHC off and back on;
when you reset the Calculator by pressing the CLEAR key once; and
even when you return to the primary menu and then reselect the
Calculator.

Let’s see how these rules apply in practice.

Suppose you want to calculate the average speed of a car during a
crosstown trip. At the start of the trip, the time is 10:18 and the car’s
odometer reads 112.0 miles. At the end of the trip, the time is 10:45 and the
odometer reads 125.5 miles.

The average speed is equal to the distance traveled divided by the time
clapsed, or

125.5 — 1120
10:45 — 10:18
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I‘{r'sl. let’s compute the elapsed time. Since the hours are the same, we
don't have to do any conversion of hours to minutes; we can just subtract

((45-18= )
to pet the elapsed time, which is 27 (minutes).

Before computin-g the distance traveled, clear memory by pressing the CM
key. Now add the intermediate result to memory by pressing the M+ key.

This operation stores 27, the intermediate result, in memory.
Now you can compute the distance traveled by entering

[1:5.5»112.@= : ]

and you’ll get 13.5 (miles).
Finally, you'll have to divide 13.5 by the quantity in memory, which is the

elapsed time. To do this, press the + key. Now press the RM (restore
memory) key, and the LCD will display

[I jh 27 J

The Calculator has restored 27, the contents of memory, after the .

Nulw you can press = and get your result, which s 0.5 (0.5 miles/ minute, or
30 miles/hour). ’

Restore Memory

I,cll‘s repeat the demonstration above but with one difference. Before
pressing RM, you'll enter a second number.
Press CLEAR once and then press the following keys:

('l'. |B=cnm+ 125.5-112.0+6 R‘N=]

In this case you might expect the Calculator to divide 13.5 (the difference
between ]25.5.anc'i !12.0) by 627 (the 6 you pressed and the 27 restored by
itM). Instead, it divides 13.5 by 27, just as the first demonstration did. The

Caleulator does this because the RM key replaces the last number of the -

:{ispluy line with the contents of memory. (Compare this with Rule 2 men-
tioned carlier.)

Il.nw (|Ut?h' this rule apply to the first demonstration, where you pressed
M immediately after +7
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After youentered <, the Calculator decided there was a number after the
<. even though you had entered no numeric digits. Then the Calculator
replaced that zero-digit “number” with the contents of memory.

To demonstrate this principle again, press CLEAR and enter

(13.5:8 |

Now, instead of pressing the = key, press RM. The RM key replaces the last
number on the display with the contents of memory, giving you

E‘B.S—:—E? ' ‘

Clear Memory

In the average speed problem mentioned earlier, you cleared memory
before adding the elapsed time to it. This was an essential step, even though
you were using memory for the first time since selecting the Calculator from
the primary menu. Remember, memory isn’t cleared when the display is
cleared. The only way to clear memory is to press the CM key.

Store a Constant

When you are performing a series of simple calculations, you can Us¢
memory to hold a constant value. This saves you the trouble of entering the

constant over and over.

Suppose, for example, you want to convert a list of volumes from gallony
to liters. Since there are approximately 3.785306 liters in a gallon, you must
divide liters by 3.785306 to perform each conversion.

You can set up the Calculator for this conversion by storing in memory

WB.?BSEE‘JE M+ CLEAR J

What is the gallon equivalent of 15 liters? To find the answer, enter

The answer is 3,.962691523 gallons.
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What is the gallon equivalent of 22 liters? You should enter

(224w, )

to get the answer, 5.811947568 gallons.
Each time you use the RM key in this calculation, you save seven key-
strokes. You also reduce potential keying errors.

Multiple Adds

You can use the Calculator’s memory to accumulate the sum of a series of
intermediate calculations.

Suppose, for example, you want to calculate the area of an office contain-
ing rectangular rooms that are 10 X 13 feet, 11X 9 feet, 10 X 10.5 feet, and
[2 X 21 feet.

Clear memory, compute the area of the first room, and add the answer to
memory.

[um LOX L3=n+ ]

C'ompute the areas of the second, third, and fourth rooms and add the
answers to memory.

[ll><'5:m+ J

[.‘L@Xl@ - 5=m+ ]
[‘1_:-2><21=m+ J

Now restore the sum from memory with RM, and you have the result.
I'igure 4-2 summarizes the rules governing the Calculator’s memory
operations.

RETURN TO MAIN MENU

To return from the Calculator to the primary menu, press the CLEAR key

twice in a row. Remember, one CLEAR returns the Calculator to its initial
state (except that memory is not zeroed); two CLEARs return the HHC to the
primary menu,
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8l

f%

LCD MEMORY
CM stores zero in memory.
M+
LCD MEMORY

[

M+ adds the last number on the LCD to memory.

LCD MEMORY

d

M- subtracts the last number on the LCD from memory.

|

LCD MEMORY

RM replaces the last number on the LCD with the contents of memory.

Figure 4-2. Rules geverning the Calculator’s use of memory



The Clock/Controller

he Clock/Controller keeps time with a highly accurate
internal clock even when the HHC is turned off. The Clock/
Controller lets you

- Display the current date and time

- Set the current date and time

. Set an alarm that will “ring” at a specified time, even if your HHC 18
turned off

. Review and acknowledge an alarm that is “ringing”
- Review all the alarms that are currently set
+ Cancel any alarm before it “rings.”

You can use the Clock/Controller as an electronic datebook to keep
track of all your appointments and tasks, friends’ birthdays, and other
noteworthy events,

83
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ENTER THE CLOCK/CONTROLLER

Toenter the Clock/ Controller, choose option 2 from the HHC’s primary
menu. A secondary menu will display

[l SET ALARM

b ACIKMOWLEDGE

En TIME

['» RSB TNE

DATE AND TIME

If your HHC is new, its internal clock-calendar probably has the wrong
date and time. To set the current date and time, choose SET TIME, option
5, from the Clock/Controller’s menu.

The Clock/ Controller displays the date and time in the following format:

Fm 10:17:16510/16/82 ]

According to this display, the time is 17 minutes, 16 seconds after 10 in the
morning, and the date is Saturday, October 16, 1982.

To change the date and time, enter corrections in the same format,
revising only the parts you want to change and using the — and — keys to
skip over the correct parts. :

The cursor skips over such constant parts of the display as the colons
in the time and the “M” in “AM” or “PM.” Since the Clock/
Controller automatically computes the correct day when you set the date,
the cursor also skips over the day of week.

IFind the telephone company’s
rate source for the current time. Set the Clock/ Controller’s time of day a few
seconds in the future. Wait until the actual time matches the time you have
set, and then press the ENTER key. At this point the Clock/Controller sets its
internal clock and returns to its menu,

time of day” number or any other accu--
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As long as the HHC's batteries are charged, the clock—once set—should
gain or lose no more than a second per day. ;

If you wish to returnto the secondary menu without ¢
time, press CLEAR.

hanging the date or

Viewing the Time
To view the current time, choose TIME, option 4, f-rom.the Clock/ C(.m—
troller’s menu. The Clock/ Controller displays the time in the following

format:

SAT 10:17:1640CT 16 1382 5

The Clock/Controller increments the time, second by second, as you

watch it.
To return to the Clock/ Controller’s menu, press CLEAR.

CLOCK/CONTROLLER ALARM SYSTEM

To set a Clock/Controller alarm, choose SET ALABM, option 1, from
the Clock/Controller’s menu. The Clock/ Controller displays

‘SET ALARM, TYPE ENTER

and then displays the current date and time. el )
Set the date and time when you want the alarm to "ring, and then press

ENTER. At this point the date and time disappear, and the Clock/
Controller displays

(MESSHGE :

Now you can type a message as long as 26 characters. S e
When you have finished typing your message, press ENTER again, lhe
Clock/ Controller plays a musical phrase, sets the alarm, and returns to the

Clock / Controller ment. . i
If you wish to return to the Clock/Controller menu without setting an -

alarm, press CLEAI,
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Roviewing Alarms

To review the alarms that are set, choose REVIEW, option 2, from the
Clock/Controller’s menu, The Clock/Controller displays '

E?,E’.VIEN, USE ARRONS )

and then displays the message associated with the most recently entered
alarm, E
To see when this alarm will ring, press the — key. To see the messnge
again, press the — key.
To see the message associated with the alarm set just before the most
recently entered alarm, press the | key. To see the corresponding date and
time, press the ~ key. _
You can continue reviewing the alarms by pressing |. When you pass the
last alarm in the HHC’s memory, the Clock/Controller beeps insteud
displaying another alarm message.
You can return to a more recently entered alarm at any time by presusing
the tkey. When you reach the most recently entered alarm, pressing ! aguin
makes the Clock/ Controller beep. Figure 5-1 summarizes cursor contral for
reviewing and acknowledging alarms.
To return to the Clock/Controller’s menu, press CLEAR,

Deleting Alarms

Todelete an alarm before it starts “ringing,” display the alarm’s mensnpe
or its date and time. After you press the DELETE key, the CIOGH'
Controller displays the message |

[[’LELETED ]

nnd waits for you to press a key. ;
After you press |, 1, or CLEAR, the Clock/Controller moves to the n(li
("1") or previous (“1”) message or returns to the secondary menu (CLEAR

When an Alarm Rings

Chapier 51 The Clock [ Controller "7

Piens =, the "left arrow”, to move from an alarm message to its time,

] CA [lst alarm’s message ]

28d alarm’s message
3rd alarm’s message

[l ul mlarm’s time

Ind alarm’s time
Ird alarm’s time

I'ross = , the “right arrow”, to move from an alarm’s time to its message.

[ most recent time

2nd most recent time
Ard most recent time

2nd most recent message
3rd most recent message

I"regs |, the “down arrow”
second alarm’s message.

’, to move from the first alarm time or message to the

[ imost recent time

[ 2nd most recent time &

Jrd most recent time

[most recent message J

3rd most recent message

I'ress 1, the “up arrow”, to move from the second alarm’s time or message to the
first alarm’s message.

[ most recent time J

[ Znd most recent time J [2nd most recent message J

drd most recent time 3rd most recent message

Figure 8.1, Viewing alarm times and messages with cursor control keys
(nnnotated flow chart)
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every ten minutes and, when turned on, will display the ALARM blip on the
LCLD,

Toacknowledge an alarm, choose ACKNOWLEDGE, option 3, from the
Clock/Controller menu. The Clock/Controller displays the message

[thr\lDMLEDGE, USE ARROWS j

It thendisplays the message associated with the most recently set alarm that
is ringing,.

If more than one alarm is ringing, you can navigate among them with the
arrow keys, just as you would in the REVIEW option. When you're ready to
ncknowledge an alarm, follow the same procedure you used to delete an
alarm with REVIEW—press DELETE and thent, |, or CLEAR.

When two or more alarms are ringing, you must acknowledge all of them
to stop the repetition of the musical phrase. Don’t think of the phrase as “an
alarm,” Rather, consider it an indicator of “one or more alarms.” You won't
know how many are ringing until you review the alarms with ACKNOWLEDGE.

Youcanalso delete ringing alarms with the REVIEW option. The Clock/
Controller turns off the ALARM blip when you have deleted all ringing
alarms. The ACKNOWLEDGE option is more convenient for this purpose,
however, since it shows only the alarms that are ringing.

Special-Purpose Keys
And Memory Features

and AUTO-OFF make the HHC easier to use and make the HHC a

more efficient tool. The 1;0 key allows you to access peripherals. The
f1, f2, and 3 keys define functions. And the keys labeled CI through C4 are
reserved for use by specific application programs. In Figure 6-1 these keys
are highlighted on the keyboard.

This chapter also builds on the knowledge you gained about memory and
file manipulation while reading Chapter 3. The Programmable Memory
Peripheral adds a new area of RAM to your HHC, u.".d the persisient
memory fenture gives you stop-and-go computing capability,

T his chapter describes several special-purpose keys. The HELP key

89
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Figure 6-1. Special-purpose keys

THE HELP KEY

Ihe HELP key reminds you of the functions of other keys on the keyboard.
When you press HELP, the HHC displays the message

{! 'WESS KEY FOR DEFINITION j

NuW press —, —, 1/0, or any other special-purpose key, and the HHC
displays a brief message explaining the function of that key.

I'o get a short explanation of the INSERT key, for example, press HELP
nnd then INSERT, and the HHC will display

e RT TEXT ]

You can use the HELP key while you are running most HHC programs
(Microsoft BASIC is one of the exceptions) or while you are using the HHC
primary menu, However, HELP displays the same text message for cach key
no matter what program is running, Many programs use keys like INSER I"
and DELETE Tor distinet functions, and HELP does not :‘CI'IN:I thut fact

You cannot use the Herr key while you are using the 170 key or the
ST1/8D key,
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THE I/0 KEY

Chapter 3 describes one application of the 1/0 key—determining how
much free memory remains in intrinsic RAM. The 1/0 key has two other
functions: It switches the HHC's file space from intrinsic RAM to a Pro-
grammable Memory Peripheral and back, and it turns peripheral devices on
and off. These functions are discussed later in this chapter and in Chapter 7.

You can use the 1/0 key while you are running most HHC programs,
except Microsoft BASIC, or while you are using the HHC primary menu.

THE STP/SPD KEY

The sTP/SPD suspends the HHC’s operation while you examine the
contents of the LCD and controls the speed of the LCD display.

To suspend the HHC’s operation while you examine the LCD, press
STP/SPD. To resume the operation, press STP/SPD again.

To control the speed of the LCD display, press STP/SPD and then a
number key such as 1, 2, ..., 9, o1 0. At this point the HHC immediately
displays information at a different rate. The “STP/SPD 17 combination
produces the slowest display, “STP/SPD 9” the second fastest, and
“STP/SPD 07 the fastest.

Experiment with the STP/SPD key to find a comfortable display speed.

You can use STP/SPD at any time. However, no processing can take place
when the HHC is halted by STP/SPD. Such a feature can cause problems. If,
for example, you are running a Telecomputing program and another com-
puter sends your halted HHC a message, the HHC won’t detect the mes-
sage’s existence. i

The display speed setting is not affected by the CLEAR key. Barring
accidents— batteries running down, for example—the display speed should
remain the same until you change it, or until you turn the HHC off with the

ALL-OFF switch.

THE AUTO-OFF FEATURE

Whenever the HHC is on but not used for approximately ten minutes, the
AUTO-OFF feature automatically turns off the HHC.

The AUTO-OFF feature does not work when the STP/SPD key has stopped
the HHC, when the 1/ O menu is being displayed, or when the HELP key has
just been pressed, If left on in one of these states, the HHC will remain on
until yvou turn it off or until the batteries run down,
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THE FUNCTION KEYS

Fach function key represents a series of as many as 15 keystrokes. When-
ever you press one of the function keys, the HHC will respond as if you had
entered the series of keystrokes that the function key represents.

Function key definitions are not erased by the CLEAR key.

Detine a Function Key

To define a function key you have to perform the following steps:

Step 1. Press the HELP key. At this point the HHC displays the message
“PRESS KEY FOR DEFINITION™.

Step 2. Press the function key you want to define. The HHC displays
“DEFINE FUNCTION”and then the current definition (if any)
of the key. After the last character of the definition, the HHC
leaves a cursor consisting of a nonblinking underscore. Although
the definition may be 15 keystrokes long, only the first 14 will be
displayed.

Step 3. Enter the series of keystrokes this function key will represent. The

keystrokes may include any key except ON, OFF, CLEAR, or
another function key. It may, for example, include the ENTER
key. The 1/0, STP/SPD, and HELP keys do not perform their
normal functions when they are part of a function definition.
The HHC uses inverse-image characters to represent the special
keys it can store ina function key definition. Shown in Table 6-

are the characters displayed when special keys are used in a
function definition.

Alter you enter the last character of the definition, press the function key
apain, The HHC will complete the function key definition and return to its
previous task. You may also press CLEAR to complete the function key
definition,

Il'you enter a function key definition that is 15 characters long, the HHC
[Tashes the message “FULL” on the LCD when you enter the 15th character.
Ihen it completes the function key definition and returns to its previous
tnnk,

since a function key definition may include =+, «, INSERT, or DELETE,
youcan't use those keys to edit a function definition, If you make a mistake

while entering a definition, you must complete the function key definition
nnd then reenter it

A4 i 4 Al
Chapter 6 SPeeiafs PHIPONE AP QR T . Yl

To demonstrate, let's define a function key lh‘ul chugscs the I“‘llllc :y\lttni
from the primary menu, selects the first file (option 3) from the File Systen
is 5 the last line file.
menu, and displays the last line of the ' : NeraTE
To begin the definition, press HELP. At this point the HHC displays the
message

[PRESS KEY FOR DEFINITION j

Press f1 and the HHC displays the current definition of f1. If f1 is unde-
fined, the LCD displays only an underline cursor.
Now press the keys

EB Lock d f1

Table 6-1. Special Keys and What They Display

o+ Key Symbol Displayed Key Symbol Displayed

oo o4o~

_ c
HELP
— =
c2
170
=

@
-
-
%
h-]
o
| u

s - lClalcE
C o = W

L)
e =
= Fi
LOCK |
rom |
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Fhe function key is defined to simulate the keystroke sequence 1 1 LOCK |
The (1 ends the definition,

Now, if you press (1 while the HHC ig displaying the primary menu
* The first 3 selects the File System,

* Thesecond 3 selects the first file (option 3) from the File System's me i

(the usefulness of the definition depends on whether or not this file (v

always the one you want; since files are added to the end of the menu,
your first file will remain in the first position).

* LOCK, which is stored in the function key definition as a separuie

keystroke, is displayed as “M”,

* I moves the display down one line in the file, and the sequence LOCK |

moves the display to the end of the file, just as if youentered it directly
through the keyboard.

Display a Function

To display the definition of a function key, press HELP and then the
function key. The LCD displays “DEFINE FUNCTION" again and then
the definition of the function key.

When you have finished looking at the definition, press CLEAR, If you
have pressed no other keys since selecting the function you wanted (o

display, the HHC will return to its previous task without changing the
lunction definition,

Erase a Function

1o erase a function key definition, press HELP and then press the appro-
priate function key twice. You cannot erase a function key definition by
pressing HELP, the function key, and then CLEAR.

Use of Function Keys

You can use a function key at almost any time. The 33 LOCK | example
showed how to use the function key definition to select a program {rom the
primary menu, select a program from a secondary menu, and then perform u
repetitive operation within the program,

Use function keys whenever you need to enter the same sequence of
keyutrokes repeatedly because they “abbreviate™ the sequence, red ucing it to
A wingle key, For example, use function keys to store user names and
passwords for Telecomputing; keywords for commands in Micronaft

Chapter 6 Spectal- Purpose Keyy and Meniory Functions 65

HASIC or SnapBASIC; constant values for a calculator; or words that
uppear frequently in the File System editor.

THE PROGRAM FUNCTION KEYS

['he four program function keys are used in various ways by many

~ application programs. Many applications let you use these keys to enter

commands when the main keyboard is being used for typmg. t\)?Vheg ia;
Microsoft BASIC program is running,_ for example, the main ke_y oa; 5
used to type input data and the C1 key is used to mterrupt‘execuuorr:lrf:1 s
program. Inthe COMMUNICATE mode ofa Telccomputln% prog s ,ram
imain keyboard is used as a computer terminal and the out1;1 p geCial
{unction keys are used to enter control characters and perform other sp
I““IT?}TS -HHC’S hardware, the program function keys are just like mta%g
kéyboard keys: They generate unique input codes that programs ?tgrpre 1-_:3 :
distinct ways. When sent to the LCD, these codes display their rep o
sentatives—all of the characters shown in Table 6-1. Whensenttoa pcn;;
eral device that does not recognize the HHC’s extended character se;-;ef
example, a printer connected to the HHC thr_ough an RS-2.32C Indt?; zetail
(he codes produce unpredictable effects. (Peripherals are discusse

in Chapter 9.)

THE PROGRAMMABLE
MEMORY PERIPHERAL (PMP)

A Programmable Memory Peripheral (PMP) is a device thathco;;;g:
4096 (4K), 8192 (8K), or 16,384 (16K) bytes of RAM to augment the e
intrinsic RAM. Though not a true peripheral dev'lce.—a program s‘ef:}sl :
PMP as an extension of th'c. HHC’s memory—it is called a periphera
because it plugs into the HHC’s peripheral socket or 1/O Adaptor.

The Peripheral Plug Cap ot
A plastic cap covers the peripheral plug to protect.the PMP s1 CHCI;:;K
from damage by static electricity. The cap must remain on the plug w
is disc 1 HEC,
ever the PMP is disconnected from the. A e
The PMP uses special low-power chips that are particularly sensitive to
static electricity,
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Figure 6-2. PMP battery compartment

The PMP's Batteries

I'he 4K and 8K PMP’s sliding back panel, shown in Figure 6-2, covers a
compartment for three AAA size batteries. These PMPs do not need batter-
16 1o operate. When disconnected from the HHC, however they need
batteries to preserve their file storage. ,

Ylﬂll should equip your 4K or 8K PMP with “longlife” alkaline batteries
which last for about a year. When you insert the batteries in the batter);
compartment, be sure to orient them correctly, placing them as shown in
Figure 6-2,

Toreplace batteries without giving the PMP amnesia, connect it to your
HH( The PMP will draw power from the HHC’s batteries while its own

~batteries are being changed. If you remove the PMP’s batteries while it is
lIIHl"(HIIlCClCd from the HHC, all of the PMP"s files will be lost.

I'o prevent the PMP’s bus plug from being disconnected or strained while
youchange the batteries, slide the HHC’s rigid plastic sleeve over the back of
the HHC and the PMP,

I'he 16K PMP has built-in lithium batteries with a useful life of about four
yeurs. When your PMP’s batteries near the end of their life span, take the
entire PMP to an HHC service center to have the batteries replac;cd.

Intrinsic and Extrinsic File Space

When you connect a PMP to your HHC, you introduce an area of
extrinsic RAM that is separate from the HHC's intrinsic RAM
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When a PMP is connected, intrinsic RA M functions the same as before: It
holds data used by the system and by a running application program and
stores files. Extrinsic RAM may only be used to store files.

At any time, the HHC has access to files stored in only one RAM area.
Called the current file space, this area is eitheg intrinsic RAM or ina PMP’s
extrinsic RAM.

Using the 10 menu, you can switch the current file space fromone RAM

area to another.

Connecting the PMP

Let’s go through the steps necessary to connect a PMP to your HHC and
switch the current file space to the PMP.

You cannot change the current file space while a program is running. If
you try, the HHC will terminate your program and return to the primary
menu. Always return to the primary menu before you plug in a PMP.

Caution: Turn your HHC off befo

PMP or any other peripheral. Th r

damaging the HHC or the periphera

Turn your HHC off and plug the PMP into the HHC’s peripheral socket.
As you plug in the PMP, the HHC beeps. When the beeping stops, the PMP
plug is properly seated.

Slide the plastic sleeve over the the back of the HHC and the PMP to hold
them together and protect the peripheral plug from strain.

Turn your HHC on again. Now press the I/0 key, and you'll see a display
that resembles

ﬁz,iee5 FREE )

[2=E><T RAM,16374 FREE,SLOT=0 J

This 1/0 menu is explained in the following statements:

+ The words “INT RAM?”, displayed in inverse characters, identify the
current file space as intrinsic RAM. Intrinsic RAM has 1665 characters
of free space.

¢ “EXT RAM" (extrinsic RAM) tells you that one PMP is connected to
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the HHC, I".xl.r‘insic RAM has 16,374 characters of free space. (This is
ll'w u:nuunt ol free space ina completely empty 16K PMP. A 4K or 8K
PMP would show 4086 or 8182 characters—always ten characters less
than the PMP’s total capacity.)

"SLOT = 0 means that the PMP is plugged di ' ;
irectly int i
eral socket of the HHC. plugg ectly into the periph

Toswitch the current file space to the PMP, choose option 2 from the 1/0
menu, and the HHC will display the message I

(RAMEER . 15374 FREE, SLOT=0 ]

Now 1‘}:9 lll_—lC will continue displaying the I/ O menu, but this time “EXT
IU\M. 15 displayed in inverse characters, which tells you the current file
space 1s now located in the PMP’s extrinsic RAM.

Press the 1/0 key again to return to the primary menu.

You can only change the current file space when no program is running
(or when you are willing to cancel the program that is running); but you can

use the e kc'y atany time to check the amount of free space in each file
§pnce, extrinsic and intrinsic.

Copying a File

To copy a file from one file space to another, switch to the file space you
Iwunt t!n clopy from. Enter the File System, select COPY FILE (option 2)
rom the File System menu, and then select the fil /
the COPY FILE menu. P e Tt

At this point the File System displays the message

S \_I LT DESTINATION RAM J

Ihel wl_c System will display a menu of the file spaces available to accept the
copy of t l.u:’i'i EF- You can tell which file space is the current file space because
' name s ininverse characters. Choose the file space that you want for the
duplicate file the File System creates. The File System then copies the file
displays lh_L- message “COPY DONE”, and returns to the File System me nu.,

If there 1s not enough room to create a copy of the file, the File System

:Ilie.plny.l.‘ the message “NO ROOM, DELETE FILES” and does not make
e copy,
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A Caution

In the chapter on the File System, you discovered that many programs
follow the message “NO ROOM, DELETE FILES” with a menu of files
that you can delete. However, the DELETE FILES menu does not always
work when you are usinga PMP. The DELETE FILES menu only allows
you to delete files from the current file space, that is, the PMP. In some cases
the space shortage is located in intrinsic RAM, where a program-—even a
program stored in the PMP—must get space for its internal working stor-
age. You can delete all the filesin the PMP, yet fail to provide the space you
need in intrinsic RAM.

To solve this problem, first return to the primary menu. After using the
1/0 key to switch the current file space to intrinsic RAM and the File System
to delete one or more files, switch the current file space back to the PMP and

resume work.

Other Uses

Expanding your file storage is just one use for the PMP. Since it has its
own batteries, the PMP can preserve a file when disconnected from the
HHC. This feature makes the PMP a convenient medium for back-up
storage. If you want to preserve a copy of a file, duplicate it onto a spare
PMP and put the PMP in a safe place.

The PMP is also a convenient vehicle for transporting files. If you want to
create a duplicate file on another HHC, you can copy the file onto a PMP,
transport the PMP to the second HHC, and copy the file from the PMP to
the second HHC.

To create larger files than can fitin the HHC’s intrinsic RAM, you should
create files in a PMP since it has a larger storage capacity.

Use a PMP to increase the amount of intrinsic RAM that a program can
use as temporary storage. If you move a file from intrinsic RAM to extrinsic
RAM, programs no longer have to compete with that file for working space
in intrinsic RAM-

THE PERSISTENT MEMORY FEATURE

The HHC can recall what it was last doing even after you turn it off
because of its persistent memory feature.

Suppose, for example, you are using the Calculator. In the middle of a
calculation, you turn the HHC off by pressing the OFF key. After a few
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secondy (or days), you turn the HHC on again. Your partially entered
caleulation reappears on the LCD, exactly as it was displayed before you
turned off the HHC, When you finish it, the calculation will be as correct as
il you had not turned off the HHC.

l'urning the HHC off and on without losing information is not unique to
the Calculator. You cando it with any program—intrinsic or not—that runs
on the HHC. However, a program that uses a peripheral device sometimes
reads or writes a spurious character when the HHC is turned off or on.
Peripherals are discussed in detail in Chapter 9.

Running Programs

On the HHC

uch of the HHC’s versatility arises from the wide range .of
M programs available as separate products. This chapter explaing
how to run programs on the HHC and surveys the p‘rogran')s that
are currently available, but it does not describe each programin detail. You

will find detailed information on specific programs in the manufacturer’s
documentation.

HOW TO RUN HHC PROGRAMS

The HHC runs progfams in three basic forms—HHC capsules, device
capsules, and SNAP files.

HHC Capsules

An HHC capsule stores a program on a chip of read-only memory
(ROM). The chip is mounted on a special plastic carrier that protects it from
damage.

dd
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Using an HHC Capsule

lo install an HHC capsule, return your HHC to the primary menu and
press the OFF key. Detach it from any peripherals. Now remove the panel
on the back of the HHC. With the HHC capsule positioned so that the flat
[nce s down, insert it into any one of the three sockets behind the panel, as
shown in Figure 2-3. Now replace the panel.

lousepprogram, turnthe HHC on and watch the program appear as an
additional item in the primary menu. If, for example, you have installed
HHC capsules for the HHC programs Portaflex and Time/ Trac, you’ll get

CALCULATOR j

[

[, 2=0L0CK/CONTROLLER ]
[ j=FILE SYSTEM j
| 4=RUN SNAP PROGRAMS ]
| 5=PORTAFLEX ]
[ ﬁME/Tmﬁc ]

Now press the key corresponding to the desired program’s menu number.

Device Capsules

A device capsule, which plugs into a socket in a peripheral device, pro-
vides the HHC’s operating system with special software required to operate
the peripheral. It may also contain an application program intended specifi-
cally for use with the peripheral. One example, the Telecomputing 2 pro-
pram, enables you to transfer files back and forth between a modem-
equipped HHC and another computer. Telecomputing 2 is a device capsule
that plugs into the modem. A modem is a peripheral device that can transmit
data from one computer to another over ordinary telephone lines. Chapter
Y, Using Peripherals, discusses modems in detail.
Mhysically, a device capsule is the same asan HHC capsule. You can plug
i device capsule into the back of the HHC or an HHC capsule into a device;
no damage occurs, but they simply won't work. Figure 7-1 shows a device
cipsule,
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Figure 7-1. The Telecomputing 1 capsule

Using a Device Capsule

If the device capsule contains an application program, the program’s
name appears in the primary menu whenever the peripheral is connected to
the HHC. You run a device capsule program the same way you run a
program in an HHC capsule: Once connected, the program appears on the
primary menu for your selection. Device capsule programs follow HHC
capsule programs in the list.

SNAP Files

A SNAP file contains an executable program that you write in Snap-
FORTH to perform a specific task. If your programs are generally used f ora
short time and then discarded, or if they are constantly used but require
frequent updating, they are good candidates for SNAP files.

To create a SNAP file, write a computer program in the SNAP program-
ming language and process it with the SnapFORTH compiler, which 1s
available as an HHC capsule. A SNAP file is always written in SNA'P but
must be compiled in SnapFORTH. Chapter 8 clarifies this relationship and
discusses compilers in detail. .

You can also acquire a SNAP file by copying it froma second HHC using
a Programmable Memory Peripheral. Use the File System to copy the
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program into the PMP on the second HHC; then move the PMP to your
HHC and use the File System to copy the program out of the PMP, as
described in Chapter 6. You can transfer a SNAP file to your HHC directly
from another HHC or some other computer, using the Telecomputing 2
t‘l]llellc and the HHC Modem. Telecomputing 2 is discussed later in this
chapter,

To run a program in a SNAP file, use the 1/0 key to select the file space
that contains the file. Then go to the primary menu and select option 4, RUN
SNAI' PROGRAMS. The HHC now displays a secondary menu that
includes all the SNAP files in the current file space. Simply select the file
containing the program you want to run.

SNAP Files and the File System

SNAP files, as well as text files, appear in the File System’s menu. You can
copy, delete, and rename SNAP files with the File System. However, if you
(ry to edit a SNAP file, the File System displays the message “CAN’T EDIT”
and returns to its menu. The File System doesn’t allow you to edit a SNAP
file because the file contains non-text data.

TYPES OF HHC PROGRAMS

Most HHC programs can be divided by function into the following
p,mups:lca]culating, data entry and editing, communicating, and language
processing,

"T'he Scientific Calculator, an example of a program that calculates, has
log/exponential, trigonometric, and hyperbolic functions, and many other
[eatures of a multifunction scientific calculator.

I’nrlnl'}cx is a program used to enter and edit data. It prompts you for
mlm:mulmn one field at a time, checking your responses for validity and
consistency, and enters them into a customized file.

Snmc. programs let the HHC communicate with other computers. Tele-
computing 2 lets you use the HHC as a terminal for communicating with
another computer and allows you to transfer files back and forth between
the other computer and the HHC.

Programming language processors let you develop your own application
programs or run programs that you obtain in human-readable source
format from other HHC users.

Ihig chapter surveys the caleulating, editing, and communicating
programs, Chapter 8 surveys the language processors,
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PROGRAMS FOR CALCULATING

Scientific Calculator and Portabudget are calculating programs.

Scientific Calculator

The Scientific Calculator capsule gives the HHC calculating facilities
comparable to a sophisticated scientific pocket calculator. It supports 41
operations, including the standard arithmetic, trigonometric, and hyper-
bolic functions, logs, powers and roots, and a normal distribution, random
number generator.

The Scientific Calculator accepts input in reverse Polish notation (RPN),
the form used by many scientific calculators. In reverse Polish notation you
perform an operation by entering two numbers and then the operation. To
multiply, for example, you enter 12 23 X instead of 12X23. Once you get
used to this form of notation, you can use it to enter complicated expressions
without the parentheses that ordinary notation would require. Figures 7-2
and 7-3 show examples of RPN calculations.

The Scientific Calculator has 12 locations for storing intermediate results.

Scientific Calculator Functions
In cher Programs

A SNAP program can use many of the Scientific Calculator’s functions if
the Scientific Calculator capsule is plugged into the HHC. The Scientific
Calculator capsule is then called a library capsule. In effect, the SNAP
program can use the library capsule’s functions as though they were addi-
tions to the HHC’s built-in numeric functions.

You enter This happens Calculator contains
505 ENTER enters 505 505

3 enters 3 505, 3

X multiplies 505 X 3 1515

384 ENTER enters 384 : 1515, 384

96 enters 96 1515, 384, 96
=i divides 384 -+ 96 1515, 4

ot adds 1515 + 4 1519

Figure 7-2. RPN Computing 505 X 3 + 384 < 96
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You enter This happens Calculator contains
505 ENTER enters 505 505

9 enters 9 505, 9

“f adds 505 + 9 514

505 ENTER enters 505 514, 505

3 enters 3 514, 505, 3
- subtracts 505 — 3 514, 502

X multiplies 514 X 502 258028

11 enters 11 258028, 11
ot adds 258028 + 11 258039

219 enters 219 258039, 219
; divides 258039 + 219 1178.260274

Figure 7-3. RPN: Computing [(505 + 9) X (505—3) + 11]+ 219

Portabudget for Personal Budget Management

The Portabudget program helps you manage your personal or family
budget. It is currently under development and is expected to be released
sometime in early 1983,

Portabudget can keep track of activity in your checking, savings, and
credit card accounts, and help you reconcile statements with your records at
the end of each month. It can also keep track of your expenses in the various
citegories that you define, and can keep track of your total monthly
expenses in each category so that you will know when your expenses have
exceeded your budget.

PROGRAMS FOR ENTERING
AND EDITING DATA

Portallex and Time/ Trac let you enter and edit data.

Portatlex for Customized Data Entry

Portaflex is a program for interactive data entry. Although its specialized
progromming language creates data entry applications tailored to your
apecilic needs, you need not be o programmer to use Portallex,

Put your Portatlex pppheation inton text e, using the File System, Then
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run Portaflex and identify the file that contains your application. You can
keep several Portaflex applications in different files if you wish.

Figure 7-4 shows a simple Portaflex program.

Taking inventory in a warehouse, a typical Portaflex application, requires
recording each inventory item in response to a series of prompts for stock
number, quantity on hand, warehouse location, and so forth. The Portaflex
program would accumulate this information for you in a text file, with one
line representing each item. After completing the inventory, you could
process the resulting file with another program on the HHC or transfer it to
another computer.

A Portaflex application can perform several kinds of computations and
check the data for validity and consistency. If a Portaflex application is
supposed to prompt you for a state name abbreviation, the application
could check your response for the correct standard abbreviation (NY for
New York, IL for Illinois, and so on). If a stock number contains a fixed
number of digits, a Portaflex application could check the number of digits
you type and ask you to reenter the stock number if you typed too few.

Time/Trac for Time Accounting and Billing

Time/ Trac, which records work activities for time billing, is designed for
attorneys, accountants, consultants, and other professionals who bill by the
hour.

For each activity, Time/Trac can record start and stop times, client
names, and a short descriptive comment. The accuracy of the start and stop
times depends on the accuracy of the HHC’s internal clock.

Time/ Trac records can be up-loaded to a larger computer for further
processing by a comprehensive billing system. With Time/Trac you can
also review your activities and generate several kinds of printed reports with
the HHC and a printer.

PROGRAMS FOR COMMUNICATING
WITH OTHER COMPUTERS

Telecomputing 1 and Telecomputing 2 are device capsules for the
Modem, Each capsule contains an application program that allows your
Modem-equipped HHC to communicate with another computer, With
these capsules, you ean use your HHC ag a terminal to control another
computer,
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Ivample tnventary application.
pafirme format of cdata collectlon flle.
P el 1 tam

flale stoclknum 6

fleld gquantlity 3

flele locatlon 3

lbmp to this label tobegincollecting a new data item.
Flabel gat-1tem Ltem

Slhocle number .

prompt Stacle 79

o mad X <rnnnnn

il phas

Fidme 1 e

[RIRIRIRN]

ave stoclnum

“Uuantlity in stock.

pronpt Quantity in stocle?

[FQrmmt xxx MK KK XK X X X NN
fmmr locs
[RINTEARN|

ave gquantlty

*Loacatlion.
prompt Location?

Format xx e dalalgl

nlphas

numerles
ClLimiy

e locatlion

Write data Ltem to file & jump to collect next item.
Wil te

[hmp get-1tem

igure 7-4. A simple Portaflex application

Telecomputing 1

felecomputing | presents a ‘menu with the options COMMUNICATE

nind CONFIGURE,

COMMUNICATE lets your HHC communicate with another computer

that hns o modem. Anything you type into the HHC is transmitted through
it Modem and over the telephone to the other computer, Anything received
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over the telephone by the HHC’s Modem is displayed on the LCD and on a
Printer, TV Adaptor, or other attached output peripheral.

The “review” feature of Telecomputing 1's COMMUNICATE mode lets
you recall information that has scrolled off the LCD. Thus, on the 26-
character LCD, you get to see more than the lagt 26 characters of your
Telecomputing session.

CONFIGURE lets you set a number of options that control the way the
Modem sends and receives data. To communicate with each other, two
RS-232C devices—the HHC’s Modem and another computer—must be
configured with matching options.

Telecomputing 2

Telecomputing 2 has all of the features of Telecomputing 1 except
“review”and also lets you transfer files between the HHC’s File System and
another computer.

To transfer a file from the HHC to another computer, find, on the other
computer, a program that will record typed data in a file. Most text editors
will do the job. Then use the HHC as a terminal and start the program.
Finally, command Telecomputing 2 to transmit the file, While Telecomput-
ing 2 sends the data, the program on the other computer will record the file
just as if you were typing information on the HHC’s keyboard.

To transfer a file from another computer to the HHC, prepare
Telecomputing 2 to receive a file. Then find, on the other computer, a
program that will send and display the contents on the LCD. Telecomputing
2 records the data while the other computer sends it.

Telecomputing 2 has a special mode of operation that lets you transfer a
binary file. For each byte in a binary file, Telecomputing 2 transmits two
bytes. This feature enables the program to transfer all 256 values that a byte
in a binary file may have while transmitting only the 100 or so printable
characters that can be sent reliably over a modem. At the receiving end, you
must set up Telecomputing 2 or an equivalent program to combine each pair
of transmitted bytes into one file byte.

Future Telecomputing Products

A more advanced Telecomputing program is under development for
release sometime in early 1983.

As yet unnamed, this program will have all the important capabilities of
Telecomputing 2. It will also detect any data errors that occur during
transmission (because ol unoisy telephone line, for example) and retransmit
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the part of a file that contains the error.

I'his new program will let you record a sequence of keystrokes in an auto
/ile. You can then send the sequence to another computer on demand. If an
auto file is divided into a series of messages, these messages may be sent one
itatime by pressing the ENTER key. Auto files are useful for logging on to a
time sharing system and other procedures that you must perform over and
Qver,

Because this new program will encode data in a special way so as to detect
and correct transmission errors, you will need two versions. One program
will run on the HHC and one will run on the other computer.

RS-232C Capsule for Communications

I'he RS-232C capsule is an HHC device capsule that lets you configure
communications options and use the RS-232C Interface. The RS-232C lets
you communicate with another computer over a data cable, much as Tele-
computing 1 lets you communicate with another computer over the tele-
phone system. '

Capsules designed for the Modem may also be used in the RS-232C
Interface, since the circuitry in the two devices is very similar. The future
lelecomputing program capsule will be particularly useful in the RS-232C
Interface, since it will allow you to perform error-free file transfers between
(wo computers at higher data rates than the Modem can handle.

Programming Languages

Forthe HHC

ommercially available programs can perform many different tasks.

If you have a unique task that no existing program addresses, you

may have to either write a new computer program or change an
existing one to meet vour needs.

If you want to learn to write computer programs, this chapter will identify
the programming languages that are available on the HHC and will tell
which tasks each language is appropriate for. If you are not interested in
learning to write programs, you may skip this chapter.

COMPUTER PROGRAMMING

The computer and the nonprogrammable calculator have different
functions. A calculator stores only the data that it uses in calculations, A
computer, on the other hand, stores the instructions that define the
calculating process itself. These instructions are called a computer program,

Machine Language

The most straightforward way to create a computer program is to use the
computer’s own machine language to write the actual instructions that will
he executed,

81
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Ironically, the most straightforward way is also the most time-consuming
and susceptible to error, Machine language is a difficult medium for peaple
1o use to express computing processes. Although the instructions may he
(uite simple, using simple instructions to describe a process can be very
tedious, :

Furthermore, since a machine language program is composed of numbers
only, people find it difficult to read. Machine language instructions thut
perform addition might, for example, look like the following:

25100 31101 20100

Amsembly Language

: .‘1.\'.\'1‘"14")/)' language, a form of notation for machine language nstrie |
tions, assigns cach instruction an alphabetic name. This name is easier {or s
to rcmcm.bcr than the machine language series of numbers that represent
the same instruction, i

An assembly language program section that adds two numbery and (=

equivalent to the preceding machine language example might appeat as
lollows:

LDFA X
FMOC Y

STH %

To run assembly language programs, you need an assembler, Thix s i
program that translates a source program written in assembly language inta
an object program written in machine language, allowing the computer to
read the instructions.

High-Level Languages

A high-level language is a more sophisticated kind of programming taol,
It expresses instructions in a notation that is closer to English,

.I he source program written in a high-level language is translated into an
object program written in machine language by another program called u
compiler. A compiler performs the same basic function as an assembler; but
the compiler is more sophisticated, since a high-level language differs more
[rom machine language than assembly language,

Il you substitute a high-level language for the preceding nunembly
language program you might get

I
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Asarule, each kind of microcomputer has its own machine language and
its own assembly language, depending on the microprocessor used. But a
high-level language is invented to solve a certain type of problem and is not
necessarily tied to a single type of computer. The same high-level language
program may be translated by compilers running on many types of
computers. This capability gives high-level languages an additional
ndvantage over assembly languages—they are portable. Portability is the
(reedom to move programs from one computer type to another without
fewriting them.

Interpreters

Some compilers do not directly translate a source program into machine
language. They employ an extra step in the process, translating the
instructions into a special internal language. This internal language may be
considered the machine language of an imaginary pseudo-machine. A
compiler can more easily translate a high-level language into this pseudo-
machine language than into the actual machine language.

When the pseudo-machine language program is run, an interpreter
program examines and performs each pseudo-machine instruction as if the
pseudo-machine were real. Called interpretive execution, this method of
executing a program simplifies the task of a compiler program. Because one
pseudo-machine language instruction may replace several machine lan-
guage instructions, interpretive execution compacts the code and makes the
program run more efficiently. :

Unfortunately, interpretive execution adds a step when running a
program. Instead of being executed directly by the computer, each pseudo-
machine instruction must be “executed” by the interpreter, which in turn is
executed by the computer. Depending on the pseudo-machine language
used, interpretive execution is anywhere from two to hundreds of times

“slower than direct machine execution.

SnapFORTH

SnapFORTH is a compiler and execution support package for the
programming language SNAP. A variant of FORTH, SNAP is the most
powerful and flexible language available on the HHC. It gives you full
neeess to HHC operating system facilities such as file I/ O, peripheral I/ O,
nnd file space switching. Much of the HHC’s operating system and intrinsic
application programs are written in SNAP.
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: on. led (S N===[N)B)

dup dbufl € < N B(NCDBUFL)

nly N IF N not too bligs N
dup @< NN B(NCO)
IF drop @ N IF N too small, B=@
ELSE L ~ ELSE N is OKj; N B=1
ENDTE

ELSE drop @ N ELSE N too blg; B=0

ENDIF 3

(P IfNLlsawvalidLCD character posltion, return N § B TRUE
Eles return B=FALSE. )

Figure B-1. A portion of a SnapFORTH program

SNAP offers you most of the power normally asm‘)ciullcd with LLLLLL
language programming, yet like a high-level language it relieves you al
of the burdensome details of assembly language pmgrumminu.

SNAP programs are compiled into an interpretive code, The SNAFIN
preter is built into the HHC's operating system. More compact but _ule
than an equivalent program written in assgmbly langunge, & ¢o U
SNAP program is more efficient than most high-level langunjges, 1

The SnapFORTH compiler has a built-in ass-cmblcr. HO YO CRIEWE
program partly in SNAP for ease of programming and partly i1 nase
lunguage for ultimate efficiency or fine program cfml‘rnl. : |

Figure 8-1 shows a portion of a program written in SNAP, In this ',
the shaded portion represents the actual source code; comments hre she

unshaded type.

When to Use SNAP

SNAP is an appropriate language for programs that are voni| "
more than several pages long; that must employ 1/0O cnncurt‘eﬂﬂYﬂ_
periphernls, use library capsules, or make other henvy demmiiy
FLHCS fentures; or that must run as efficiently an possible,

SNAT is inappropriate for programs that will be uned o few t
then disearded: that must be developed rapldly, or developed ar m
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inexperienced programmers; or that must be transportable to computers
other than the HHC.

How to Use SnapFORTH

If you’re planning to write a lengthy SnapFORTH program, you should
consider a host computer that has a full-size keyboard, a multi-line display,
and disk storage. The host’s facilities make it much easier to develop large
programs.

When you write a program on a host computer, you must download the
source code to the HHC (now called a rarget computer) through the
R5-232C Interface (Figure 8-2). The SnapFORTH capsule on the HHC
compiles the program and stores the object code in a file, just as if the source
code were read from a file.

Once you have compiled a SnapFORTH program on the HHC, check it
forerrors or debug it by typing SNAP code on the HHC keyboard. Each line
of code that you type is executed as soon as you press ENTER, You can set up
data for a program test, execute the program or any part of it, and study the
results of the test. :

After running a series of tests, you can recompile part of your program
nnd continue testing immediately. In other languages you would have to
recompile the entire program from the start.

When your program is complete, you can make it into a SNAP file, which
you can then execute through the RUN SNAP PROGRAMS option on the
HHC’s primary menu.

Source Source
program program Tareet
Host RS232C g
Computer :> Interface :> C(o}rinlgét)er

Figure 8.2, Downloading a source program from a host computer
Lo a target computer

Fow vy e B e o e 2 e R TR R,
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MICROSOFT BASIC

Microsoft BASIC, a product of Microsoft, Inc. of Bellevue, Washington,
4 i dialect of the programming language BASIC. The most widely used
programming language on small computers, BASIC features simple syntax,
i highly interactive nature that makes it easy to learn, and the ability to
perform many kinds of tasks, including numeric computation and character
processing,

Since Microsoft BASIC is available on many computers, computer
programs treating a variety of subjects have been developed in this dialect
and can be run on the HHC with little modification. Most of these programs
nre part of the public domain or are available for a small charge (85 to $50).

Programs developed in Microsoft BASIC can be transported easily from
(he HHC to many other computers. Applesoft, one popularimplementation
of Microsoft BASIC, is distributed with Apple II and Apple II Plus
computers, In fact, most application programs that run on the Apple II or
Apple 11 Plus are written in Applesoft BASIC and can be modified to run on
the HEHC,

In addition, many books and courses of instruction for beginning
programmers teach Microsoft BASIC as a first language. This minimizes
the difficulty you might encounter because of small differences between the
BASIC you are using and the BASIC your book describes.

The bibliography in Appendix F contains sources of BASIC programs
that will run on the HHC with little modification.

I'he version of Microsoft BASIC that is available on the HHC has several
limitations. Only the first two characters of a program variable name are
significant; this means that the HHC’s Microsoft BASIC would treat the
names PADS and PAID as though they represented the same variable.
Since only the first two letters are significant, it is hard to assign
menningful names to variables. You will find additional information on the
HIC Microsoft BASIC language in the manufacturer’s language manual.

Muany of the HHC’s features are not accessible through Microsoft
HBASIC, Microsoft BASIC has no statements to read and write File System
[iles, norcan it recover from execution errors such as reading a nonnumeric
dutn item into a numeric variable.

In summary, the HHC’s Microsoft BASIC is a very attractive language
for novice programmers but a poor tool for writing complex programs,

Figure 83 is a Microsoft BASIC program listing. This program protipis

vou loradate in“month, day, year” form - forexample, “feb, [ 1978wl
displays the day of yvear, February 1, 1973, was the 32nd day of (hiat Year, s
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110 REM Convert a date to day-of-yesar. i j
120 REM Input: month, dag, & year. A null month means “end run.
130 REM Output: day of year.

149 REM Variables: MNI=month of uear (3 chars).
147 REM DM=day of month. YR=year.

150 REM DR=day of y=ar., the result.

170 REM

180 REM MA= array of days in y=ar hefore sach month.
185 REM MO$(I)=name of month 1 Bl

190 DIM MO%(12).MA(1Z)

200 FOR I=0 TO 11

21@ READ MO%(I),MA(I)

NEXT I

REM Prompt user for month, dag, Year.

INFUT “Manth, day.uear” sMNE DM, YR

250 IF MNE=" “THEN END

252 FOR I=0 TO 11

254 IF MN&=MO%(I)GOTO 280

256 NEXT I

scg PRINT “Month name invalic!”:G0TO 248

260 REM Calculate DR.

280 DR=MA(I)+0N

290 REM Allow for leap years.

300 IF I<=1 GOTO 350

318 1IF YR 400=INT [(YR/400160T0 34@

320 IF YR/LOO=INT (YR/108®)60T0 350

330 IF YR/4<>INT (YR-4)30TO 350

340 DR=DR+1

35¢ PRIMT ”“Day of year=";DR

IE0 GOTO 240

370 DATA ”jan”,8,”feh”,3 Jmar” 59

386 DATA “apr”.3® Jmay”, 128, jun”, 151

39¢ DATA “jul”,181,”aug”,212,”sep”,243

400 DATA "oct”,273,”nov”,304,"dec”, 334

Figure 8-3. A simple Microsoft BASIC program

“32”is the output. The program allows for the fact that February has 29 days
in leap years.

When to Use Microsoft BASIC

Microsoft BASIC is an appropriate language for programs that are
simple and small; that are used by a limited number of people; that must be
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developed rapidly or by inexperienced programmers; that have already been
written in Microsoft BASIC on some other computer; or that must be
(ransportable to computers other than the HHC.

Microsoft BASIC is a good language for programs that do a lot of
flonting-point arithmetic with a preference for speed over precision.
SnupBASIC uses the HHC’s intrinsic arithmetic routines that are accurate
o 13 decimal places, while Microsoft BASIC uses its own routines that are
necurate to only 9 places. Microsoft BASIC’s less precise routines run
{uster, and this can make its programs faster overall if they do a lot of
prithmetic,

Microsoft BASIC tends to be inappropriate for programs that are

complex, longer than a few pages, or that make heavy use of the HHC’s
lentures,

How to Use Microsoft BASIC

You enter a Microsoft BASIC program through a special program editor
built into the Microsoft BASIC capsule. This editor converts the program
(nto Microsoft BASIC’s interpretive code and stores the code in a file. You
¢an examine a Microsoft BASIC program with the Microsoft BASIC
editor, but not with the File System editor.

You run a Microsoft BASIC program by running Microsoft BASIC,
selecting the file containing your program from a menu, and entering the
Microsoft BASIC command RUN,

SnapBASIC INTERPRETER/COMPILER

~ SnapBASIC is another dialect of the BASIC programming language.
I.ike SnapFORTH, the SnapBASIC capsule compiles a BASIC program to
un internal code. Thus, SnapBASIC programs tend to be compact and to
run fast, although they are generally not quite so compact or fast as
programs written in SNAP.

Because it is a dialect of BASIC, SnapBASIC allows you to debug
programs in a highly interactive manner. Its combination of fast, compiled
code and interactive debugging is unique among microcomputer BASICs.

In Figure 8-4 an example of a short program written in SnapBASIC
demonstrates several attributes of good programming style. The ONERR
statement on line 250 and the ONERR routine beginning on line 700 handle
i nonnumeric response to the “ZIP code” prompt, trapping errars hefore
they cause the program to fail, Line 260 determines how mueh feee memory
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110 REM ZIP code recordlng program.

120 REM Imput: flrst, name for a file to store ZIP codes
130 REM Then, each city, state, & code.

140 REM Output: data is stored In file.

490 E0T0 400

S0 REM

51® REM Error, invalid state.

52p PRIMT “Invalid state code!” : GOTO 430

Ea0 RFEM

610 REM Error, irwvalid ZIP code.

626 PRINT “Invalid ZIP code!” @ GOTO 46@

700 REM

710 REM OWERE recovery point.

720 errcodet = chri(pesk(B52)) 4+ chr$(pesk(B853])
230 IF errcode® = “TM? GOTO 620

240 PRINT errcodes + 7 error!”

750 STOR

150 REM Variahles: frname$=filename; city$=city name; stateb=cstate;

160 REM zip=ZIF code; stlist$=valid states; errcodef=errar code.
176 REM "
a0 stlistd = ”AL AK AR AZ CA CO DE DC FL BA HA ID IL IN IA KA
510 stlistd = stlist$ + 7KY LA ME MD MA MI MN MS MO MT NB bW NH 7
270 stlistd = stlistd 4+ 7NJ NI ply NG MWD OH Ok OR PR RI SC SD TN 7
239 stlistd = stlist$ + “TX UT VT WA WA WY WI Wy ”

240 REM Set up error recovery & 1000 bytes free space for file:
250 DMERR GOTO Yo

260 zip=free(fres(9)-1000)

300 REM Get file name & create flle.

31@ INFUT ”Enter storage file name: “,fnamed

326 IF exist(frames)] THEN PRIMT “RAlready exists!” : GOTO 310

330 FOPEN framed

400 REM

410 REM Take & record next Input.

470 INPUT “Enter city name: ”.ciltyd

430 IMPUT ”Enter state code: ”,state$

440 IF len(state®) <> 2 THEM GOTO SoB

450 IF search(stlist$,stated+” 7,1)=0 THEN F0TO S@8

460 INPUT “FErter ZIP code: 7,zip

470 IF zip < 10001 OR zip > 93333 THEM E0TO 0@

480 FINS frec(@), cityst”, +etatedst”, Tlefrd( strb(ziplaigy

-

1A

Figure 8-4. A simple SnapBASIC program

SnapBASIC has appropriated and instructs it to keep all but 1000 bytes,

which are returned to the File System to give it space to create th

¢ output file,
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When Hnuplll/\h'l{‘ program starts running, it appropriates most of the
[ree memory in the current file space for its own use.

YEXIST( )'f in line 320 determines whether the file name given by the user
i the name of an existing file. “SEARCH? in line 450 checks the validity of
(he state name abbreviation.

Capitalization and spacing enhance the program’s readability. This
sample program will be stored in a File System file; if it were stored in a
SnapBASIC file, the capitalization and spacing would be lost.

SnapBASIC and Microsoft
BASIC Compared

With its ability to read and write RAM files and to recover from errors
.‘w’nup!i/\Sl(‘ is a more powerful language than Microsoft BASIC. 11;
addition, SnapBASIC has more extensive facilities for peripheral 1/ O and
possesses several major features that Microsoft BASIC lacks.

With S.napBASIC you can store a source program in a File System file.
l'o t‘unlllpl|c the program, you enter the LOAD command with the name of
the file containing the program. You can edit a program with the HHC File
System editor or with SnapBASIC’s built-in editor.

With SnapBASIC you can store and edit SnapBASIC programs on a
separate host computer and download them to the HHC.

SnapBASIC produces compiled SNAP code, which makes a SnapBASIC
program faster and more compact than an equivalent Microsoft BASIC
Progranmn.

SnapBASIC has an integer arithmetic facility. Since integer arithmetic is
||n=|:'|1 {aster than floating-point arithmetic, SnapBASIC is much faster than
MS('mﬁ(:I'l BASIC for integer calculations. Without an integer facility
Microsoft BASIC must use its slower floating-point routines for ali
caleulations.

Hn.'l].)l!/\Sl(‘ supports many additional built-in functions, including
numeric functions LN, SIN, COS, and TAN, integer functions ABS%
MAX%, and MINY%, and bitwise logical operations functions BAND,
(und), BOR (or), and BXOR (exclusive or).

SnapBASIC supports DATES, TIMES, SEARCH, STRFS$, and string
{unctions that convert a numeric value to a string with extensive control
over the way the value is formatted.

In SnapBASIC you can use variable names as long as will fit on a source
file line. Microsoft BASIC allows you to write long variable names, but uses
only the {irst two letters of a variable name, .
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A SnapBASIC program can read and write text or binary File System
files. With SnapBASIC’s ONERR command, you can write a program that
recovers automatically from an error such as nonnumeric input into a
numeric variable.

When to Use SnapBASIC

SnapBASIC is an appropriate language for programs that must be
developed rapidly or modified by inexperienced programmers, ot that do
not require heavy use of the HHC’s features.

SnapBASIC is an inappropriate language for programs that require
heavy use of the HHC’s features or that must be as efficient as possible.

How to Use SnapBASIC

Like SnapFORTH, SnapBASIC can compile a source program that is
stored in a File System file or is downloaded from a host computer.

Instead of converting your program into a special interpretive code,
SnapBASIC compiles the program into SNAP code. Furthermore,
SnapBASIC preserves your comments as well as information about
variable names and line numbers $0 that the compiled program can be
translated to its original form when you list or edit it.

Both the compiled SNAP code and the other preserved information are
stored in a SnapBASIC program file. Youcan list and edit this file only with
the SnapBASIC editor, not the File System editor or Microsoft BASIC. To
run the program, run SnapBASIC, select the SnapBASIC file that contains
the program, and enter the command RUN.

With SnapBASIC you can inspect and change the values of variables by
typing BASIC commands on the HHC keyboard and then executing all or
part of your program. This sequence lets you debug the program inter-
actively.

SnapBASIC’s ability to compile a program that is downloaded from a
host computer is a great convenience if your program is more than a few

pages long. If, on the other hand, you use the SnapBASIC editor to modify
your program while you debug it, you will have to upload or duplicate the
changes to the host system before downloading the program for additional

work,

Summary
Fach of the HHC’s three programming languages is best suited for cers"
tain applications, You will have to decide which language to use for ench
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Fable 81, HHC Programming Languages

& SnapFORTH M
‘haracteristic Assembl ferosoft
y SNAP SnapB
language BaSIC g
Access to File System yes ves no
| yes
[Lun-time error recovery yes yes
‘ ] no es
ITHC operating system all all fi .
lentures accessible to i o
i program
Programmer experience
1 : much much i i
needed for effective use B it e
I'nse of use forexperienced
3 poor mod
programmer i1 £ a0
Sultability for large ver
\ f y poor ood
complex programs 2 G i
I'xecution efficiency very high high very low moderate
'ropgrams can be placed
ram es
in HHC capsules : % - %
I'rograms can be
1 ‘ yes es
placed in SNAP files : no %

npplicat ionona case-by-case basis. Table 8-1 summarizes the characteristics
ol the HHC’s three programming languages.

PROGRAM DEVELOPMENT
FOR THE HHC

I'his section provides information on ROM chip types and sophisticated

program development. If you are working only in Microsoft BASIC, you
muy wish to skip this section. :

Types of Program Capsules

several of the HHC language processors can produce object programs
Hultable !‘nr “burning” into HHC capsules. To produce programs that mu;/
be uslvcl in capsule form, you should know about the two types of ROMs
ined in HHC capsules, ; l

A ROM chips appropriateness for a given program depends on the
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number of program copies you expect o produce, not the function of the
program or the programming language used. Most HHC capsules come on
masked ROM chips. This type of ROM is mass-produced with a built-in
program and is suitable for production runs of a fpw hundred capsules o1
more. Small-volume and custom programs developed by HHC distributors
come on erasable programmable ROM (EPROM) chips. When purchased
from HHC distributors, these chips are blanks premounted on capsule
carriers.

A program can be “burned” into EPROM chips, one or a few at a time,
withan EPROM Burner. The EPROM Burner is a computer peripheral that
records HHC programs on EPROM chips. EPROM Burners are available
for many kinds of host computers. Since some burners are made with
RS-232C interfaces, you can use them on a variety of computers, including

the HHC itself.
ROM capsules are manufactured in 2K, 4K, 8K, and 16K byte 81ZeH,

Although 16K bytes is the largest size capsule the HHC can accommodate,
EPROM capsules are manufactured only in 2K and 4K byte sizes.
Table 8-2 shows the characteristics of the two types of ROM chips.

The HHC System Development Tools

HHC distributors offer a development system called the HHC System
Development Tools (HHC/SDT) for HHC programs. HHC/SDT runs on
the Apple 11 computer and offers several major tools for developing
program products, including a complete FORTH-based operating system,
a SNAP compiler that runs on the Apple and produces object code for
execution on the HHC, and an HHC simulator that runs on the Apple and
permits you to test SNAP code. The simulator includesa SNAP interpreter

Table 8-2. Characteristics of ROM chip types

Characteristic Masked ROM EPROM
Burned during manufacturing process yes no
Created on EPROM Burner no yes
Per-program setup cost $10,000 none
Per-capsule cost relatively low relatively high
Feonomic production ri thousands up Lo hundreds
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80 you can test and debug programs with the Apple’s full-size keyboard,

HHC/SDT also has a utility for making HHC EPROMs with an
FPROM burner card plugged into the Apple; utilities for downloading
source programs or compiled programs from the Apple to the HHC and
uploading them from the HHC to the Apple; and a screen-oriented text
editor that can be used for SNAP program development and word
processing. The word-processing function is essential for writing docu-
mentation,

Finally, HHC/SDT has a utility that makes the Apple function like a
“dumb terminal” when connected to the HHC’s RS-232C Interface. Many
HHC programs, including SnapFORTH and SnapBASIC, allow you to
use a “dumb terminal” as a full-size keyboard and multi-line display in
place of the HHC’s keyboard and LCD.

Though not essential for developing application programs in SNAP,
HHC/SDT makes a useful adjunct to SnapFORTH, especially if you
flready plan to do your source code editing on an Apple. HHC/SDT
enables you to test most functions of your programs with the Apple’s
full-size keyboard while running under the HHC simulator, and it offers
you a number of utility programs that are useful for HHC program
development.

Products for Developers

In addition to the HHC System Development Tools, HHC distributors
sell several products that are useful to software and hardware developers.

I you have an EPROM burner designed for a host computer, you can
purchase an adaptor for burning HHC EPROMSs. HHC distributors sell
blank EPROM chips premounted on HHC capsule carriers.

An HHC EPROM Burner peripheral, currently under development, will
be o convenient tool for making EPROMs on the HHC. Watch for
announcements of this peripheral’s commercial availability.

Contact your HHC dealer or distributor for more information about
these products.

Using Peripherals

enabling it to read input from sources other than the keyboard and
write output to destinations other than the LCD.

In this chapter you will learn about the various HHC peripherals that are
available and the applications for which they are suited. You will also learn
procedures that will help you use the peripherals.

All the information that you will need to use any peripheral with prewrit-
ten software is covered in this chapter. If you want to learn to write
programs that exercise a peripheral’s special features, however, you must
also consult the HHC owner’s manual or the literature that comes with the
peripheral.

You may also use this chapter to evaluate peripherals that you are
considering purchasing.

Peripheral devices are divided into three categories: those that read data
(input peripherals), those that write data (owfput peripherals), and those
that read and write data (input/output peripherals), Included in the latter
category are the Programmable Memory Peripheral (PMP), the RE-232C

08

P eripheral devices expand the capabilities of the HHC immensely,
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Interface, Modems, and the 1/O Adaptor. Examples of output peripherals
are the Four-Color Plotter, Mini Printer, Micro Printer, and TV Adaptor,
No current HHC devices serve strictly as input peripherals.

I'he first section of this chapter presents information common to all the
HHC peripherals, using the Mini Printer as a specific example. The second
section describes each individual peripheral in detail. After reading the first
section you should read the second section to learn about the peripherals
you own or those you wish to preview.

Connecting a Peripheral

o connect a peripheral to the HHC follow the same procedure used to
connect the Programmable Memory Peripheral (PMP). First, turn off your
HHC. This precaution eliminates any risk of damaging the electronic com-
ponents in the HHC or the peripheral.

Now plug the peripheral into your HHC’s peripheral socket. As you
connect the peripheral, the HHC beeps. When the beeping stops, the periph-
eral plug is properly seated.

If you plan to move the HHC and peripheral while they are connected, use
the HHC’s rigid plastic sleeve to hold them together.

Finally, turn your HHC on again, If you forget to return the HHC to the
primary menu before attaching the peripheral, the HHC’s operating system,
operating as if you had pressed the CLEAR key twice, automatically returns
to the primary menu.

Now press the 1/0 key, and the I/ O menu will tell you what devices are
available, Each device configuration presents a unique menu. If an RS-232C
Interface, Modem, and Mini Printer are attached, your I/ O menu will look
like this,

| » IN,ON,SLOT=3

SOET BNLSERT=73

LJ\__)\._)L._J

l I e M m OFF,SLOT=4
[I IH||||H||HI ||H,'W| 0T=4

FRINTER OUT ,0FF  SLOT=5 }
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To turn the Mini Printer on, press the key corresponding to the Mini
Printer’s number—in this case, 5—on the I/ O menu. At this point the HH('
displays

[PE‘IHTEFT OuT,ON,SLOT=5 ]

Now that the peripheral is turned on, the HHC resumes displaying the 1/0
menu,

To return to the primary menu, press the I;0 key again.

Once a peripheral is on, pressing CLEAR will not turn it off. You must turn
it off with the 1/0 key by disconnecting it from the HHC or connecting
another peripheral.

Application programs as well as the I/ O menu can turn on peripherals,
When you run them, some application programs turn on peripheraly
automatically.

While displaying the I/ O menu, the HHC cannot execute the program (if
any) that was running when you pressed the 1/0 key. As a result, peripheral
input intended for that program may be lost. Most peripherals can save, or
buffer, incoming characters until you leave the 1/ O menu, but their buffer-
ing capacity is usually limited to no more than ten characters.

The I/O menu displays the key that must be pressed to turn on each
peripheral and displays each peripheral’s status. For example,

[1=F‘F.!IT‘1TEFT OUT ,ON,SLOT=0 ]

describes the status of the Mini Printer. According to this I/O menu, the
Mini Printer is an output device, is currently turned on, and is plugged
directly into the HHC’s peripheral, or zero, socket.

For the peripheral capable of input as well as output, the I/O menu
contains two items—one labeled “OUT” and one labeled “IN.” Because the
HHC treats an input/output peripheral as two separate devices—one (o1
input and one for output—you should turn on both “devices” when you
want to use an input/output peripheral. t

When a peripheral is turned on, it uses a few dozen bytes of the free space
in internal RAM. If you want to calculate the exact amount, note the
amount of free space that the 1/ O menu shows in internal RAM before and
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after you turn on the peripheral. Once this space is taken, the space remains
tled up until the device is turned off and the HHC is returned to the primary
menu, Simply turning the device off again will not free the space.

Some programs, including Microsoft BASIC, disable the 1/ 0 key. Before
running such a program, you must turn on all the peripherals that you need.

Peripherals as Slaves

I'he File System editor from the HHC’s primary menu demonstrates the
use of an output peripheral.

The File System editor automatically writes to any output device con-
nected to the HHC and turned on with the 1/0 key. Whatever the File
System displays on the LCD, it also writes to the peripheral. In other words,
the File System slaves the peripheral to the LCD.

Select the File System from the primary menu. As soon as the program
starts running, output appears on the peripheral.

Toturn a peripheral off while running a program, invoke the I/ O menu by
pressing the 170 key and then press the key corresponding to the peripheral’s
menu entry. At this point the HHC will display a message like

[I‘I~’||‘||l' FOUT,0FF,SLOT=@ ]

and then display the I/O menu. If you press the 10 key again, the HHC
returns to the File System. But since the peripheral is turned off, it is not
wlaved to the LCD output.

Practice turning the peripheral on and off again with the 1/0 key. When-
ever the peripheralis on, it is slaved to the File System’s LCD output. Some
peripherals generate a spurious output character when you turn them off
with the 1/0 menu or when you turn the HHC off with the OFF key.

Not all HHC programs simply slave peripherals to the LCD. Since many
programs use peripherals for other functions, you may have to enter special
commands to operate them.

Disconnecting a Peripheral

Turn your HHC off before you disconnect a peripheral, just as you would
before connecting one, When you disconnect a peripheral, the HHC operat-
ing system digplays the primary menu and turns off any peripherals that are
still attached, Use the 1/0 key to turn the remaining peripherals on again if
vou wish to use them,
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Using Peripherals on Battery Power

Many of the HHC peripherals drain substantial power from the HHC'
batteries. The TV Adaptor draws so much power that you cannot run it on
batteries at all. If you are using a peripheral for any extended period of time,
use it with an AC Adaptor.

Some HHC peripherals have built-in rechargeable batteries similar (o
those in the HHC main unit. These peripherals can run off one charge ol
their batteries for a few hours.

Recharge a peripheral’s batteries by attaching the peripheral to the HHC
and the HHC to an AC Adaptor. The batteries will recharge more slowly
while the HHC is turned on than while it is turned off.

All the instructions you read in Chapter 2 about the HHC’s batterien
apply as well to rechargeable batteries in peripherals.

THE 170 ADAPTOR

The 1/O Adaptor is an extension to the HHC’s peripheral socket, Not
strictly a peripheral, it lets you connect several peripherals to your HHC at
once.

The I/ O Adaptor, shown in Figure 9-1, is a plastic tray with three long
slots on the right side and three short slots on the left side. The lowest
right-hand slot has a plug that fits into the HHC’s peripheral socketl,
Peripherals use the other five slots. A sixth peripheral socket is mounted o
top of the I/ O Adaptor.

The left side of the 1/O Adaptor’s tray is attached to the rest ol the
Adaptor by two spring-loaded clips. If you do not need the sockets on {he
left side of the tray, you can detach it. Once the tray is detached, the 1/ €
Adaptor is somewhat smaller and easier to handle.

To use the /O Adaptor, slide the HHC all the way into the lower right
slot. Your HHC beeps while you do this, but the beeping stops when the
HHC is properly seated.

Although you can plugany peripheral device into any socket, for the sake
of convenience plug only long peripherals such as the Modem into the long
slots. The top, sixth socket is reserved for future peripherals that cannot (it
in the 1/O Adaptor’s tray. To avoid damaging a peripheral or the 1/€)
Adaptor, use this socket only with an 1/O bus cable like the one shown in
Figure 9-2.

When you use the [0 key with the HHC, a Printer,a PMP, the R5-2 12C
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Figure 9-1. The 1!0 Adaptor peripheral, showing the HHC socket
» and six peripheral sockets

Interface, and a Modem mounted in the 1/0 Adaptor? thel/O menu shows

the following list:

[_1"1 RINTER OUT,OFF,SLOT=3 |
[T‘ RS232C. IN,ON,SLOT=4 J
(3=Rs232c,0UT,0N,5L0T=4 |

E_hl"l’iul-l-ll M IN,OFF , S I'Il".'_‘_'i__ o -] ;
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I'|||l-ﬁ|_-||||| JAFF  SLOTs5
6= NN, 1 11 IRl

[?’:EXT RAM,1211 FREE,SLOT=L1 J

Use the I/ O menu just as you do when you plug a peripheral directly lnto
the HHC—in other words, select a menu item representing a peripheral (o
turn that peripheral on or off. If you want to select a menu item representing
a Programmable Memory Peripheral (PMP) to switch that PMP into the
current file space, select item 7. A PMP represents extrinsic RAM, dis
played as “EXT RAM™ in the menu. If you want to choose intrinsic HIC'
RAM, you would choose item 5.

The “SLOT=x" at the end of each I/O menu entry identifies the 1/0)

Figure -8, The bus cable that is used to connect a peripheral
1o the sbsth peripheral socket on the 1/ O Adaptor
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ach peripheral is plugged.

esive tabs next to your I/ O Adaptor’s
The slot numbers increase
slot is 1.

Adaptor slot or socket into which e
You may want to stick small adh
sockets to distinguish one slot from another.

counter-clockwise from the lower left, where the first

PRINTING AND PLOTTING DEVICES

In order to give you permanent records of your work sessions, HHC

printing devices include two printers and a color plotter.

The Mini Printer

The Mini Printer, shown in Figure 9-3
rolls that are 80 mm (about 3-1/2 inches)
portable device for getting hard copy from yo

, prints 40-character lines on paper
wide, making it a convenient,
ur HHC. Figure 9-4 shows its

parts.
The Mini Printer produces output with a 5 % 7 dot matrix for each

I T9HE FILE HAME, THEH ENTER
| | papER |
FEED

A fludFsar
HHL]

MinG PRINTER

Figure 0:8, The Mini Printer
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Transparent cover

/ Paper cutter

Print head

/ fII’apuar feed wheel

=T
-J

Paper  Print
chamber bar

Figure 9-4. Parts of the Mini Printer, profile view

character. Its ” printi i
illgn:ll:tl)t;;. I;st. therma} printing mcchamsm produces characters by netivi
e ro” o mry hc.atmg elem.ents as they pass over the paper, This imukes
hml[' & Lkl rvm(”jy quiet and reliable. The only moving parts mave the piint
‘ ack an forth and advance the paper between lines, The thermnl
e ('Ih:ll'll.‘s'm requires special paper. N
(Inmplctc spe.ci.fications for the Mini Printer are shown in Table 9-|
. l'o use the Mini Printer, first unpack it and plug it into the HH(' -i‘l
directly or through the 1/O Adaptor. S
H“/l\h.t;[: |..1.-».pd|‘c.z:l’ ]?]us?u.: cover 1s located on the printer's paper chambei
i L.L()VLI .'J.lLdeI(i and then remove it. You are now ready to lond (1
i Printer with paper, : N
,,,|(| ::lllljl:::li:ﬁt::c:(‘:)l—:wlnltl, ylou I("{:ld paper into your printer, Unwrap (he
iy Hll“;“.'t. S lihi ;NI[ 1 the Ip[llllt‘l'. I the paperis ragged, cut the end so
bl “”..””:l:“ I« p‘x?pvl l.l‘u-nup‘h the slot at the front of the paper
f It p|||n:. feed whvvlmmlnkvilu- printer pull the paper
past the print bar, Now drop the paper roll into the paper chamber, Alte
you slip the cover over the chamber, the printer iy ready for use I |
| Eti}t:':ll|w|||:':;IleI\/‘Ilmlll‘:'llllrl connect it to your HHC and veleet it from the
/ enu, Now it is rendy to be uned by any program that writes to a Mini
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Printer. The documentation accompanying each program capsule identifies

which peripherals the prog
The Mini Printer prints

ram can communicate with.
an entire line when it receives an “end of line”

character or a full output line of 40 characters. If a program slaves the
printer to the LCD, the Mini Printer will not begin to print a line until that
line disappears from the LCD.

The Mini Printer can print

all the characters in the HHC’s character set,

EL L

including inverse-image characters and unusual characters like “a,” "0,

ni-l‘n l\nd u—ﬁv‘”

Fach time it finishes printing a line, the
one line. However, unlike many larger printers,
top of another by performing &

one character on top of another by backspacing.

Table 9-1. Printer and Plotter Characteristics

Mini Printer advances the paper
it cannot print one line on
“carriage return without line feed” or print

e

Micro Printer

Mini Printer

Four Color
Plotter

PPrinting
mechanism

Thermal dot

matrix

Thermal dot
matrix

Turrent holding
4 ballpoint pens

[tesolution

5 7 dots/char

5 7 dots/char

0.2mmy/ step,
horizontal and- -
vertical

Maximum line
length characters

15 char/line

40 char/line

96mm (47); 16
character sizes, 13
to 80 chars/line
(40 chars/line

Paper type

standard)
Thermal, roll, Thermal, roll, plain, roll,
38mm X 8m 80mm X 8 m 114mm X 8 m

(1:1127 4 267

(3-1/2" X 26")

(6-1/2" X 26")

Approximate
printing speed

1.5 lines/ sec
regardless of
line length

20 char/sec;
depends on
line length

6 char/sec with
40 char line;
smaller chars
print faster

Waord wrap

Yes

Yes

No

Size (WX HX D)

113.5 % 53 X 95mm
(4-1/2 X 2-1/16
% 3-3/4")

113.5 % 61 X 95mm
(4-1/2 X 2-13/32
% 3-3/4"

Weight

Power source

a450p (1 1b)
Butltein batteries
rechnrped by AC
ndupton

550 (11b3.402) |

Built-in batteries
recharged by AC
ndnpton

227 % 58 X 95mm
(8-15/16 X 2-9/32
% “’ ’_‘rr} :
920 (2 b | 02)
Pudltedn batteries
Pechinrped by AC
wilpputon denws
A0 W
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s
e

Figure 9-5. Loading paper on the Mini Printer

. A special feature of the Mini Printer and of many other HHC peripheraly
is word wrap. If a program tries to print a line that is more than 40 characters
l()T]g,‘ the printer automatically breaks the line into two shorter lines after
Ermtmg as many complete words as will fit on the first line. The ﬁrimm

wraps” the entire word that does not fit on the first line onto the beginning

of the next line. This line divisio
: nmay take place before the printer pr 0
40 characters. ; e

The Micro Printer

. Thc Micro Printer, shown in Figure 9-6, is a thermal printer. It is very
suTu]a!: to the Mini Printer but smaller and lighter. The Micro };I‘illlt‘l' can
print lines with as many as 15 characters on thermal paper that is 38 mm
(about 1-1/2 inches) wide. Its usefulness is limited by its short i s
ok U8 y its short Line length

]’\/‘1‘|p| l’nnlcr instructions apply equally to the Micro Printer, except that
the “line feed™ control for the Micro Printer is a push button rather thian a
knurled wheel and the paper chnmber cover is hinged at the front, You
remove the cover by pushing up on ity back, When you replace the .;"nvvl'
you must teed the end of the paper thiough the slot o s top :
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The Mour-Color Plotter

Although it prints more slowly than the Micro Printer and Mini Printer,
the Faur-Color Plotter, shown in Figure 97, can produce charts, graphs,
s ather Kinds of diagrams on a roll of plain, nonthermal paper, You o
Wee the Plotter us a printer with several different sizes of characters,

he Plotter both prints and plots with a turret containing four ballpaint
penn, Shown in Figure 9-8, the turret moves along the paper to produce
Barizontal motion and rotates so that the pen colors can be changed, (he
pper rolls up and down to produce vertical motion, and the pen ity off the
paper to move the turret without drawing.

Horizontal and vertical motion take place in steps of 0.2 mm (about | /138
el This step is small enough to produce many types of accurate, pleasing
praphics yet large enough to be visible so, as a result, it is inappropriate (o
Eaacting applications. Figure 9-9 is an example of graphics rendered by the
Flotier,

The Plotter Paper

Lo install a roll of paper, remove the cover from the Plotter and consul
Flgure 9-10. Gently press down on the grooved tabs at the cover’s buck
corners and then press forward. Use only paper rolls supplied for the H I

Plotter by an authorized HHC distributor. Other types of paper mny
produce unsatisfactory results.

Plgure 9-6. The Micro Printer (upper left corner) with
the HHC and 1/ O Adaptor

Position 0
(black)

Position |
(blue)

Position 3 UL
(red) Position 2

(green)

EQUIPMENT COURTESY OF AMERICAN MEDICAL

INSTRUMENTS

WL 0.7 The Four Color Plotier Figure 9-8. Close-up of Plotter pen turret
g il 4 o
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Attach the Plotter to the HHC and connect the HHC to an AC Aduptor,
Raise the arms of the Plotter’s paper holder and slip the core of the paper roll
over the ping at the ends of the arms. You can do this more easily by pulling
outward on the right-hand pin.

Now cut the end of the paper roll so that its edge is even and insert the end
in the paper inlet at the back of the Plotter. When the paper stops, press the
PAPER FEED button long enough to feed an inch or so of paper past the pen
turret and then replace the Plotter’s cover.

The Plotter Pens

The HHC Plotter uses ballpoint pens that are designed to fit the plotting
turret. Use only pens supplied for the HHC Plotter by an authorized HIHE
distributor.

Before installing the pens, remove the cover from the Plotter and attuch
the Plotter to the HHC and AC Adaptor, just as you do when you install
paper.

The turret holds four pens filled with black, blue, green, and red ik, Ta
mount the pens in the correct slots, turn on the HHC and press CLEAR, This
makes the Plotter return the pen turret to the left margin and position the
turret so that the “black” pen position is uppermost. Figure 9-11 shows the
turret in its “home” position.
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hould see a small metal bar in the plastic

After you press CLEAR, you s :
ity This bar is a magnet that the

divider located to the left of the uppermost pen.
Plotter uses to sense the position of the turret. . o
Now press the PEN CHANGE button and the plotting t.urret will mo;lel;tlo 1 1:
“pen change” position at the right end of thesplaten. Slip the pen with blac
ink into the turret slot, writing tip first. ; .
Press the COLOR CHANGE and PEN CHANGE button§ again. Now insert
the pen with blue ink. Repeat this procedure for the third and fi)lur;:)}; [:f;rs
(green and red). Now replace the cover and you are ready to use the Flotter.

Caution: Do not rotate the turret by hand or t_ouch any part of the
mechanism in ways not described here. This part of the Plotter is rather
delicate and easily damaged. : ‘ .

Never operate the Plotter without all four pens in place. If you break
this rule, you may damage the Plotter’s mechanism.

Changing or Removing Pens

You must remove the pens to change them when they run dry. If you'do
not use the Plotter for more than a few days, protect the' pens from dry.'mg
out by removing them from the Plotter and storing them in the four storage
slots located under the Plotter’s removable cover.

To remove the pens, lift the Plotter’s cover. Press the PEN CHANGE.b:tton
(o bring the turret to the pen change position. Gently rock the pen release
lever. This lifts a wire below the pen, nudging the pen upward. Once tht.: pen
s clear of the turret, you can slide it out with your finger. Hold your flngf?r
over the pen to prevent it falling into the Plotter as you rock the pen release
; »ILI'II'Iu: pen slips under the wire, press the COLOR CHANGE button four L\1mesr
and the PEN CHANGE button once. This gets the wire back under thm? pen hy‘
(urning the turret through one complete revolution and returning it to the

:n changing position.

3 tl]I ‘t ::: ptn Tnlrps out of the turret and falls into the Plotter, turn the Plotter

upsidesdown and let it drop ou ‘ | by
Before you install n new pen, run it over a sheet of paper 8o that the ink

will begin to flow, This action ensures that the pens wili begin drawing as

woon an the Plotter stacts
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Using the Plotter

Built-in rechargeable batteries can operate the Plotter for at least an hour.
When the Plotter is not running, you can recharge its batteries with eithes
the small or the large AC Adaptor. To recharge the Plotter while it I
running, you must use the large AC Adaptor.

If several peripherals are in use, even the large AC Adaptor may be unuble
to recharge the Plotter while it is running. In such a situation, the AC'
Adaptor will extend the batteries’ life to about four hours of plotting time.

To use the Plotter, simply turn it on with the 1;O menu and run any
program that operates the Plotter or a Printer. The Plotter operates i i
printer until a program sends it a command that shifts it to plotting maode
Thus, any program that slaves output devices to the LCD can operate the
Plotter because the program does not have to “know” about the Plotter's
graphic abilities.

The Plotter has four control buttons: COLOR CHANGE, PEN CHANGI,
PAPER FEED, and PAPER BACK FEED. You have already used the OO
CHANGE and PEN CHANGE buttons. -

The PAPER FEED button advances the paper continuously in plotting
increments at a speed of about one inch per second.

The PAPER BACK FEED button moves the paper backward in plotting
increments. When first pressed, it moves the paper slowly, allowing you (o
position the paper quite accurately. If you hold the PAPER BACK I'l'1'1)
button down for more than three seconds, it accelerates the paper's buck
ward motion to about one inch per second.

Plotter Capabilities

The Plotter can operate in either of two modes: character mode or grifhis
mode.

In character mode, the Plotter functions as a conventional printer with
backspace and reverse line feed commands, enabling it to move ity print
head in all four directions. The character set is “programmed” by (wo
built-in ROMs,

The Plotter normally draws characters right-side-up, in black ink, and the
standard character wize produces a 40-character line, You can choose ui
orientation that ix upsidesdown and backward, sideways reading i the
page, or sidewnys reading down the page, A program can af any thme switel
to red, green, or blue tnk with any of several character sizes from 13 1o K
characters per lne

In graphie mode, the Platter o extenstve plotting capabilitien, You cug

——
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draw lines inany position and direction in several line types, including solid,
dotted, and dashed. Lines are defined by the coordinates of each end point
or by the coordinate of one end point and the relative position of the other.
You can move the pen to any point without drawing a line.

Circles, ellipses, radial lines, and Cartesian axes are all possibilities.

You can use hatching of specified angle and density to fill in squares and
arcs, and draw sine and cosine curves of specified amplitude and frequency.

I 'you print a string of characters, you can choose one of 16 different
character sizes and change the orientation of characters.

You can write your own plotting software in any programming language
supported by the HHC. The Plotter’s user’s manual explains in detail how to
use the Plotter to draw graphics.

COMMUNICATION DEVICES

Ihe HHC has two communication devices: the RS-232C Interface and
the Modem. The Modem is made with an optional Cassette Interface. All
expand the HHC’s capabilities by allowing communications with other
computers and data storage media.

The RS-232C Interface

Sometimes called the serial interface, the RS-232C Interface enables your
HHC to communicate with any device that follows the RS-232C communi-
cation standard.

Since most computers conform to the RS-232C communication stan-
dard, you can use the RS-232C Interface to transfer data directly between
your HHC and another computer.

Using the RS-232C Interface, you can connect your HHC to printers,
video and printing terminals, disk and tape recording devices, and modems
that conduct computer communications by telephone.

The RS-232C Interface can read and write data at data rates as high as
9600 bits per second, a rate that corresponds to about 960 characters per
second or-—as it is more commonly known—9600 baud.

[I'you wish to connect your RS-232C Interface to the RS-232C device,
you must use a cable with a.25-pin DB-25 connector at each end. You can
purchase these cables from your HHC dealer or from most computer supply
dealers, or get a service technician to wire one for you,

Since different devices require cables wired in different ways, HHC
distributors sell three types for use with the RS-232C Interface
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The straight cable connects every required pin of one plug to the ¢orre
sponding pin of the other plug and is used to connect the RS§-232C Interfaoe
to a serial interface modem, This cable is described in the RS-232C section
of your HHC owner's manual under the heading “Connection Ta the
Modem.” The HHC's RS-232C Interface is configured as data terminal
cquipment, not data communication equipment. Unlike other RS-212("
interfaces it is connected to modems with a straight cable and to devices such
as terminals and printers with a crossed cable.

A crossed cable cross-connects certain pairs of pins in the two plugs and is
used to connect the RS-232C Interface to a printer, display terminal, o
similar serial interface device. It is described in the RS-232(" section ol you
HHC owner’s manual under the heading “Connection Between HIHC 'y, "

The third type of cable is wired to every pin of a plug at one end but s
completely unwired at the other end, Since you can wire this cable nny way
youwant, you can use it with a device that has special cabling requirementy

Unless you have some prior experience with computer hardware, hiow
ever, leave cable wiring to an experienced technician, It is a dema nding task,
and few people do a respectable job the first time they try it,

To prepare the RS-232C Interface for use, you must have a device capaule
intended for the RS-232C Interface, such as the RS-232C Communientions
capsule. Although intended primarily for the Modem, the Telecomputing |
and 2 capsules also work.

Remove the sliding panel on the bottom of your RS-232C Interfuce,
Beneath it you will find a capsule socket and a row of eight slide switelies,
Insert your device capsule in the socket.

Configuring the Interface

You must decide at what baud rate, or data transmission rate, you want (e
RS-232C Interface to run. To transfer information correctly, the RE-212¢!
Interface on your HHC and on the other device must run at the same rate,

Some devices operate at a fixed baud rate, while others let you choose n
rate. In general, choose the highest rate that the HHC' and the other deyice
can handle, '

[he highest baud rate at which you can operate the RS<232C Interface
may be limited by some HHC soliware prograoms, Hyou are not sure whil
baud rate to use, establish communication ot 300 baud and then rafve the
baud rate until you fd he highest rate nt which your HHC and PrOpi
work relinhly,
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T'he slide switches next to the capsule socket control the RS§-232C Inter-
face’s baud rate. Table 9-2 will help you choose the proper slide switch
settings.

R5-232C parameters must be set properly on the RS-232C Interface and
the other device before the RS-232C Interface can communicate success-
fully. All of these parameters except baud rate are set through software,
generally by a CONFIGURE menu item inan application program in the
device capsule.

Forinformation about the parameters that you can set and the procedure
used to determine their values, see the user’s manual for the specific equip-
ment you are employing. Most of these manuals contain lists of configuration
parameters that are appropriate for common types of devices.

[f you are not sure how to configure the Interface, don’t be afraid to
experiment, You cannot hurt the Interface or the other device by choosing
incorrect parameters.

To use the RS-232C Interface, connect it to the HHC. Then

Step 1. Connect the data cable to the RS-232C Interface’s DB-25 socket
and to the device or other computer,

Step 2. Turn on the device or other computer, if you have not already
done so.

Step 3. Turn on the RS-232C Interface with the I/ O menu.

Step 4. Runa program that reads, writes, or both reads and writes to the
RS-232C Interface.

Troubleshooting

Configuring an RS-232C Interface to a peripheral device or computer is,
unfortunately, one of the more complicated procedures in computing.
Many problems can occur, and most of them result in the same symptom:
No data are transferred.

Il you connect your RS-232C Interface and it doesn’t work, you have to
foilow a troubleshooting checklist. '

First, make sure your cable is wired as directed. If your cable has an
"HHCend"and an “other end,” try reversing the cable. Try this particularly
if your HHC is connected to another computer and if the other computer
“freezes” when it should send a character to the HHC,

Next check the baud rate settings and other parameters on the R 5-232¢
Interface and the peripheral device to see if you set ane of them incorrectly,
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Table 9.8, RE-212C Ravid Mate and Switch Settings

Baud Hute -\2!"!;":"':';"‘:.“‘ Set These All
(Bits/Sec) (Char/Sec) Switches orr Others on
50 5 1,2
75 ot I
110 I 2,4,6,7.8
150 15 2
200 20 3,4
300 30 B
600 60 L
1200 120 5
2400 240 6
4800 480 7
9600 960 8

This s particularly likely if data get through the connection but are garhled,
orif everything received by the HHC looks like an inverse-image "“@" o1 #i
e

After rereading the instructions very carefully, make sure the propes
software is running on the HHC and on your companion computer and then
make sure you are using the software correctly. When everything seerns (o
work right, but no data cross the RS-232C Interface, checki ng your soltwine
Is a particularly important task.

If these rules of thumb don’t help, you will need experienced technicul
assistance.

The Modem

The Modem enables your HHC to communicate with another moderm
equipped computer over an ordinary telephone line. A modem can be

| acoustic coupler or a direct-connect modem. The HHC’s Modem peripheral

is an acoustic coupler. Shown in Figure 9-12, the HHC's Modem i often
useful in portable computing applications because it can connect the HI(!
toalarger host computer. With this setup you can uploadinformation (rom
the HHC to the host or download information from the host to the HH ('
Uploading and downloading are discussed in Chapter .

The Modem is available with a Cassette Interface that lets you tranuler
HHC files to and from magnetic tape using ari audio cassette recorder, The
Cassette Interfuce peripheral is described lnter in thi chapter,
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Figure 9-12. Acoustic Coupler Modem with phone handset

To prepare the Modem for use, you must have a device capsule intended
for the Modem—for example, the Telecomputing 1 and Telecomputing 2
capsules.

Remove the sliding panel on the bottom of the Modem and insert your
device capsule in the socket beneath the panel.

Configuring the Modem

On the bottom of the Modem is a slide switch with settings labeled TEST
and NORMAL.

‘The TEST setting connects the Modem’s output circuit directly to its input
circuit, To test whether the Modem?’s digital circuitry is in operating condi-
tion, set the TEST/NORMAL switch to TEST, connect the Modem to your
HHC and turn it on, and then run any communications program that uses
the Modem in its “terminal mode.” Telecomputing 2 is a good example. The
HALF/FULL DUPLEX configuration option must be set to FULL.

When you are ready to use the Modem, the switch should be set to
NORMAL,

Finally, type on your HHC’s keyboard. Whatever you type should appear
on the LCD, just as though the HHC had received it over the Modem.
Unfortunately, because the TEST switch does not test the Modem's speaker,
microphone, or filter circuits, there is no absolute proof that the Modem is
working properly, The ultimate test is use.
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[he Modem has o number of parameters that must be set properly if it iy
to communicate succensfully, All of these parameters are set through sofl
ware, generally by n CONFIGURE menu item inanapplication program in
the device capsule,

For lists of configuration parameters appropriate for communicating
with most common types of computer systems, see the user’s manual {or the
capsule you are using.

If you are not sure how to configure the Modem, don’t be afraid to
experiment. You cannot hurt the Modem or your companion computer by
using incorrect parameters. The worst thing that can happen is that the other
computer will fail to “hang up the phone” after one of your attempty (o
communicate, and you will have to ask a host-site operator to make it “hang
up” so that you can try again.

The Modem, unlike the RS-232C Interface, has a baud rate parameter
thatis established by software. Although most modern telecommunicutions
systems run at 300 baud, the Modem gives you a choice of 110 or 300 buud,

The exact procedure for using the Modem may vary with the device
capsule you are using. This section shows you how to use a Modem with tle
Telecomputing 2 capsule, the one most commonly used with this device,

First, connect the Modem to the HHC. Then use the I/ O menu to turi o
the INPUT and OUTPUT sides of the Modem. At this point the Modem will
produce a continuous, high-pitched whine called a carrier signal, By modi
lating the tone of this signal, a Modem transmits data.

Now let’s prepare the HHC program to communicate over the Modem, I
Telecomputing 2, start the program so that you see the CONNECT/CON
FIGURE menu and select the CONNECT item. The carrier signal should
stop.

Now dial the telephone number of the other computer on any telephane
with a standard handset. If the other computer has an auto-answer modem,
a device that “answers the phone” automatically, you should hear anothes
carrier signal over the phone after a few rings. If the other computer does nof
have auto-answer, a person at the other end must pick up the phone whe
you call and push thc‘l;mndsct into the modem, just as you are about to do it
your end.

Push the telephone handset into the rubber cups (top of the Modem), T he
cord end should face away from the HHC or the 1/ O Adaptor, as shown {n -
the diagram (top of the Madem), The HHC's ON LINE blip should go on
when it detects the other computer's enrrier signal, The word “CONNECT",
displayed by Telecamputing 2 when you selected CONNECT from the
"CONNECT/CONPFIGURE™ menu, should disappear, clearing the 1L.CD,
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You have now established communications between your HHC and your
companion computer,

Troubleshooting

There are some test procedures to try if your Modem does not work as you
expected, :

If'the other computer never answers the phone or gives no response to the
data you send, it may be out of order.

[I'the ON LINE blip does not go on when you press the telephone handset
into the Modem’s rubber cups, then you did not receive a carrier signal from
the other computer, the TEST/NORMAL switch is not set to NORMAL, you
inserted the handset backward, or your Modem is set to ANSWER, not
ORIGINATE,

Il the HHC displays a message like “CONNECTION LOST™, or if
nothing happens and you cannot hear a carrier signal over the telephone
when you lift it out of the Modem, the other computer was probably unable
to make connections with your Modem and “hungup the phone.” Try again.
Practice inserting the phone in the Modem so that you can do it promptly
when you hear the carrier signal; make sure the HHC’s Modem is turned on
and in CONNECT mode before you start. :

Check the configuration parameters that you set for the Modem-—
especially if you make the connection but the data you send are garbled in
fransmission.

Make sure you are running the proper software on the HHC and the
companion computer and that you are using the software correctly.

[T these test procedures don’t help, you will need experienced technical
assistance,

Modem with Cassette Interface

T'he Modem can be purchased with an optional Cassette Interface, as
shown in Figure 9-13, that lets yousave HHC data on magnetic tape with an
ordinary cassette recorder. Like the standard Modem, the Cassette Interface
connects to the telephone system, as shown in Figure 9-14. The Cassette
Interface provides a cheap, compact medium for backing up or transporting
HHC files,

The operating principle of the Cassette Interface is simple: The modulated
carrier signal normally fed to the Modem’s “send” cup i instend fed to the
cassette recorder, The cassette recorder saves this carrle stgnnl - and the
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Figure 9-13.Modem with Cassette Interface

information contained in it—on tape, just as it would save any olhf::r ty:a:; Inl
sound. Later, the cassette recorder plays back the carrier sngn.al [IWI.I uu%.: 11l
Modem, and the Modem detects the data just as if the carrier signal were

coming over a telephone. i e
In order to save files on tape, you must have an HHC and a Modem with i

Cassette Interface. You also need Telecomputing 2 or any other HH(

Figure 9. 14, Madem with phione hinndeet
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program that can transfer a file from the HHC’s File System to the Modem
and back without expecting any sort of response. You need this kind of
|;|'o,u,ru m because a cassette recorder by itself cannot respond to incoming
data,

Finally, you need a cassette recorder with a jack for an external micro-
phone and a jack for earphones. A double cable that is supplied with the
M.”dcm connects the two jacks on the Modem to the cassette recorder’s
microphone and earphone jacks.

To prepare the Modem for use with the Cassette Interface, connect the
Modem to the HHC, and turn it on with the I/O menu.

Now set the following configuration parameters:

HALF DUPLE X

—
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0w or 110 BAUD

J
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(mAsic 157 BIT )
(2 570P B1TS &
J

)

)
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IGNORE PARITY

[HP]HIHHTEIW]DE

MO RON<XOFF

['\HIII'II Bl 1 | o o

If youare using Telecomputing 2 to record a nontext file, set the Modem’s
data rate to 110 baud. To record a text file, you may use either 110 or 300
baud. The higher rate is faster; but if you are using an inexpensive recorder,
I 10 baud is more reliable.

Use the double cable to connect the Modem’s SAVE OUT jack to the
recorder’s “microphone” jack and the Modem's LOAD IN fack to the
recorder’s "earphone™ or “monitor” jack, When you plug the cabile into both
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jacks, the Modem's nudible carrier signal stops, At this point the Maodem

directs its output to the SAVE OUT jack.

Now turn on the recorder’s POWER switch and adjust the recorder’s
controls. Set the recorder’s “volume” or “playback volume” control to i
level you would use to play back normal conversation. If the recorder has i
separate “record volume” control, set it to a level that you would use to
record normal conversation. If the recorder has a MUSIC/ TALK switch, set il
to MUSIC.

Saving and Loading Files

To save a file with the Cassette Interface, insert a tape cassette in the
recorder and rewind the tape to its beginning. Place the HHC in CONNIC']
mode. At this stage the HHC may begin receiving random characters fromi
the recorder and displaying them on the LCD.

Prepare the program you are running to save a file on the recorder fhit
is, perform all steps necessary to save a file except the last.

If you are using Telecomputing 2, press the SEND key to save a texl file o
press SHIFT and SEND to save a nontext file. The SEND key is actually the
ROTATE key relabeled with the Telecomputing 2 keyboard overlay. et
the menu of sendable files that SEND displays and verify the presence of the
file you want to save.

Make the recorder begin recording. Wait about ten seconds while the
tape’s nonrecording leader is going by the recording head. When the lender
has gone by, random characters will stop appearing on the LCD. Allow the
recorder to record another few seconds of “file leader” before proceading

Now perform the last step necessary to make the program begin saving the
file. If you are using Telecomputing 2, select the file you want to save fram
the program’s menu.

When the program has finished saving the file, allow the recorder {0
record another ten seconds or so of “file trailer.” Then stop the recorder innd
press the HHC’s CLEAR key.

To reload a file through the Cassette Interface, insert the tape cassette
containing the file in the recorder and rewind the tape to its beginning, Altel
you place the HHC in CONNECT mode, make the recorder begin playing
back the file and wait until the recorder gets past the end of the nonrecording
leader on the tape, While the tape s running past the empty “file leader,™
instruct the progriam you are running to receive or reload the file, I you are
using Telecomputing 2, preas the RECHIVE key; or press SHIFT and RECHIVE
1o relond o nontext e The RECEIVE key {s nctually the = key, relabeled
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with the Telecomputing 2 keyboard overlay. Type the name you want to give
the reloaded file, and press ENTER. The LCD cursor disappears and the
program begins waiting for the file.

When the LCD cursor reappears, signaling that the program has finished
reloading the file, press the HHC’s CLEAR key and stop the recorder. You
should perform these steps while the recorder is playing back the empty
“trailer” that you recorded at the end of the file.

You may have to experiment with the recorder’s volume setting to make
the Cassette Interface work reliably. To get the most reliable operation,
experiment until you find the highest and lowest setting at which the
Cassette Interface works and then set the volume midway between those
points.

When you record important data, always play back the recording to check
it for correctness. Like telecomputing, cassette recording of data is some-
what prone to errors.

Several Files on One Tape

The Cassette Interface needs very little tape to save a typical HHC file. At
300 baud the Interface takes about 2 minutes and 15 seconds to record a
4000-byte text file, while most cassette tapes can record for 30 or 45 minutes
per side. If you record only one file per tape, you are wasting a lot of tape.

You can make more economical use of your tapes by recording several
liles on each tape. Simply wind the tapetoa position after the last saved file
when you are ready to save another file.

Use your recorder’s tape meter to keep track of the location of each file.
l'o identify each file you may wish to record an introductory voice message
that describes the file’s contents, the date the file was saved, and other
important information.

lable 9-3 summarizes characteristics of the RS-232C Interface and
Modem communications devices.

DISPLAY DEVICES

The TV Adaptor is a display device designed to give you large-screen
editing, text processing, and graphics capabilities.

The TV Adaptor

The TV Adaptor, also known as a video adaptor, enables your HHC (o
display information on a television set or a video monttor ke the set shown
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Table 9-3, Communication Devices' Characteristics
R8-232C Modem
Interface
Communicates with Other RS-232C Other computers ol
devices, e.g., printers devices, by phone;
terminals, modems cassette recorders
: . [
Dev apsule slots l
Qe;;:ie o 50, 75, 110, 150, 110 or 300 baud
i 200, 300, 600, 1200, (approximately [l
2400, 4800, and 9600 or 30 char/second)
baud (approximately software selected
5 to 960 char/second),
switch selected
Word wrap No No :
Other parameters Full/half duplex Full/ half duplt:x
5to 8 data bits 5to 8 data bits
I or 2 stop bits lor2 stop bits .
Odd/even/no parity Odd/even/no parity
: Originate/answer mode
Other features TEST/NORMAL Switch
6.5 > 95mim
'YX HX D 113.5X 61 X 95mm 227X 5 _
R ] (4-1/2 X 2-13/32 (8-15/16 X 2-7/32
XK 3-3/4") % 3-3/4")
Weight 350g (12.35 oz) 550g (1 1b 3.4 0z)
50UTC HHC main unit; HHC main unit;
il i draws 650 mW draws 130 mW

in Figure 9-15. The TV Adaptor produces an instantaneous,‘ noisrllc.u:
display and consumes no paper. It can display as many as 16 hnlcsf “1. ‘."‘
characters, including all of the HHC’s special LCD charac;lcrs. ll‘w v
Adaptor can also duplicate all of the LCD’s blinking and inverse-image
characters and other special display modes and can display a cm.nplclc et ol
Katakana (Japanese alphabetic) characters. Appendix D descnll}gs some ol
these characters. With appropriate software and a color television h?‘l 0l
monitor, the TV Adaptor can display graphics and other color images, lexl
and graphic output can be combined in some of the graphic modes.
Table 9-4 summarizes the characteristics of the TV Adaptor,

Television Set or Monitor

You can use the TV Adaptar with efither an ordinary television set or a
video monitor designed specitivcally to display computer images, Since most
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]n-.nlplcl {?ll't‘ildy own television sets, they have the advantage of ec
Ihe TV /\fl:tptnr modulates its image into a carrier signalg '1:51 -Lt‘(t)lllmmy.'

were a television transmitter. The TV Adaptor feeds the ’J' T" ol
Ivluvmlmn set through its antenna connection. e
lh:l 'V\:'d/\ci;;:?,?(l:;*tsir oftc.r?a c]garer‘image‘than a television set, since it feeds
i mage- orming mgnal.dlrcct]y into its display tube’s driver
S, 118 scqycnc'e climinates two intermediate steps—modulating th
Image into a carrier signal in the TV Adaptor and then demodulati tin
the display device. B

V!dcu monitors are made in color, black-and-white, and “green 3
Versions. A “green screen” is like black-and-white, l-;ut disf[ays ;Cg:z;ln

image instead of a white one. M: I
e - Many people find green scr
casier to look at for long periods. ; e e

Most popular video monitors have 9- or ]

nto your

-inch screens and are sold at

2sCOPY FILE
3 *
dmtelelos
1=HEW FILE
2=COPY FILE
Ietesr
4=teleled
1=NEM FILE
2=COPY FILE
I=1esr
4=teleles
1eNEM FILE
g=cOPY FILE
dm=tenr
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Table 9-4.Memaory and Display Devices' Characteristics

Frogrammuble

Detachable small tray
holds 3 more
peripherals. Top
socket connects 1
peripheral by cable.

Memaory I/O Adaptor TY Aduptor
Peripheral
I'unction Expands HHC's Connects up to 6 Communicates with
RAM peripherals to HHC television set or
video monitor ;
Characteristics | 4K, 8K, or 16K Large tray holds Text mode: 16 lines
non-volatile HHC and 2 X 32 characters,
RAM storage peripherals. 5 X 7 dots/char,

has word wrap
Graphics mode;
32X 64, 48 X 64, 01
64 X 128 pixely

Colors: green, yellow,
blue, red, bufl, eyan,
magenta, and orinpe

(WX HX D) |95mm (4-1/2 X
1-3/16 X 3-3/4")

318 mm (16-3/4
X2 X 12-7/32"

Weight 260 (90z) with 1100g (21b 6.8 0z) 227 X 30.5 X 98mm
batteries with small tray (8-15/16 X 1«3/ 16
attached X 3-3/4")
Size 113X 30.5 X 4255 X 51X

500g (1 1h 1,64 0z)

3 replaceable AAA
cells maintain memory
when device is
disconnected or
turned off. 16K
PMP’s use long-
life lithium
batteries that must
be replaced at

an HHC service
center.

Power source | HHC main unit; HHC main unit; Large AC
draws 20 mW. In draws 20 mW Adaptor only,
4K and 8K PMPs, draws 1.5W

computer stores and television stores, They cost about as much as television
sets of similar size, :
Video monitor signals are completely standardized, so you need not be
concerned about TV Adaptor and monitor incompatibility,
Some modern televinion sets have tmage input jacks that let them double
as video monitars,

Figure 918, The TV Adaptor and HHC with a video Ionio
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Touse the TV Adaptor with a television set, turn your TV Adaptor so that
the bottom faces you and then locate the SLIDE switch labeled CH3/CH4.
This switch selects the television channel on which the TV Adaptor will
“transmit.” If one of these channels is used by a television station in your
area, choose the other one.

Connect the TV Adaptor to your HHC.

Packed with your TV Adaptor is a cable with a coaxial-cable plug at one
end and a pair of spade lugs at the opposite end. Screw the plug end of this
cable into the TV Adaptor jack labeled RF OUT. Attach the opposite end to
the television set’s antenna terminals.

Switch on the television set and turn the selector to either Channel 3 or
Channel 4 to match the TV Adaptor’s channel selector switch.

Tousethe TV Adaptor with a video monitor, connect the TV Adaptor to
your HHC.

Packed with the TV Adaptoris a cable with an RCA pin plug at each end
like the ones used to hook up stereo components. Plug one end of this cable
into the TV Adaptor jack labeled VIDEO OUT and plug the opposite end into
the input jack on your video monitor. If your monitor’s only input is a
coaxial-cable socket, you will need an adaptor to connect the pin plugto the
coaxial socket.

If your monitor has a DATA/PICTURE switch, set it to DATA. If your
monitor has an IMPEDANCE switch, set it to the HIGH position. Your
monitor has an instruction book with additional information.

Power Requirements and Operation

The TV Adaptor runs only with the HHC’s large AC Adaptor. It has no
built-in batteries, and the small AC Adaptor cannot meet its power
requirements.

If you try to run the TV Adaptor without the AC Adaptor the TV
Adaptor will not appear in the 1;0 key’s menu.

To use the TV Adaptor, turn on the monitor or television set, then your
HHC, and finally the TV Adaptor with the IO menu. The background
color lights up on your TV or monitor.

Sclect the File System editor or any other program that uses the TV
Adaptor for output. Animage of the program’s output should appear on the
screen. Adjust the controls of the monitor or television set to get the best
possible image. If you are using a television set, fitat adjust the fine tuning
control,

e S
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[nformation required to write a program that uses the TV Adaptonrs
praphics capabilities is presented in Appendix I

NEW DEVELOPMENTS

An EPROM Burner peripheral that plugs directly into an HEEC periph
crinlwocket is under development and should soon be available cormmercintly

I'his EPROM Burner will accept 2K and 4K EPROM capuules withoul
the ndaptor required by other EPROM burners and will be accanmpriied by
i utility program for burning, reading, verifying, and moditying HH
ciupsules or device capsules.

Keep in touch with your HHC dealer for information about this ared athes

Hew produets,

SUMMARY
I'o use a peripheral, you must
Turn off the HHC
« Connect the peripheral to your HHC's peripheral socket
l'urn on the HHC
['urn on the peripheral with the 170 key and the 1/0 menu
[Run a program that can operate the peripheral
Fnter the specific commands (if any) needed to make the progeati ise
the peripheral.
o connect or disconnect a peripheral you must observe the follawing
rules and suggestions:
Turn your HHC off before connecting or disconnecting anything

Return your HHC to the primary menu fiest, or the operabing systei
will nutomatically return it to the primary menu, Sinee you canisl
connect o peripheral while you are running a program, connect all the
peripherals you will need before you start the prograin

¢ Since your HHC'S operating system turns all peripheraly off wheneyes
you connect or disconnect one, turn them back on with the 1o key i
you sl need them
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Observe the following rules when you turn a peripheral on or off:

* Turn peripherals on and off with the 1/0 key and the 1/O menu. You
can turn peripherals on or off at any time without disturbing the
program that is running,

* If a peripheral can perform both input and output tasks, the I/ O menu
lists it twice—-once for input and once for output. Remember to turn
both menu items on or off.

* When you connect or disconnect one peripheral, the HHC’s operating
system turns all peripherals off.

* The CLEAR, ON, and OFF keys do not affect the on or off status of a
peripheral. If you turn the HHC off, all the peripherals will become
inactive. When you turn the HHC on again, the peripherals that were on
before will go on again.

HHC Quick Reference

This appendix is a quick reference to such File Sysllcm pnrnrnlm editing
features as cursor motion, inserting, deleting, cancc!nllg. rt'wgwmu, Illtﬁ;l
rupting, and searching (Table A-1), to the Calculator (Table A‘-.‘}. anid tad I‘a
Clock/Controller (Table A-3). For tutorials on these subjects, vonul

{ .
Chapters 3, 4, and 5, respectively.
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Table A-1. File System Editing

Table A1, File System Fditing (continued)

Cursor Motion

To move cursor one character/ line:
left
right
up
down

To move cursor to the extreme:
left
right
up
down

Insert and Delete

To insert characterfs ) or space(s):

one character

one space

one space, after advancing the cursor

characters

three spaces left from cursor

three spaces right from cursor

an indefinite number of spaces left
from cursor

an indefinite number of spaces right
from cursor

To delete.

the character under the blinking
cursor and move the cursor one
space to the left

the character under the blinking
cursor

three characters left from cursor

three characters right from cursor

an indefinite number of characters
left from cursor

an indefinite number of characters
right from cursor

To insert lines:
one, above current line
one, below current line
three, above current line
three, below current line

Press:

il

Press:

LOCK ~—
LOCK —
LOCK t
LOCK |

Press:
INSERT x
INSERT «— .
INSERT —

LOCK INSERT xxxxx INSERT

LOCK INSERT = — —
LOCK INSERT — — —
LOCK INSERT LOCK —

LOCK INSERT LOCK —

Press:
DELETE ~—

DELETE —

LOCK DELETE + = —
LOCK DELETE — — —
LOCK DELETE LOCK ~—

LOCK DELETE LOCK —

Press:

INSERT |
INSERT |
LOCK INSEIT ! | |
LOCK INSET |||

To insert lnes (contined):
an indefinite number, above
current line
an indefinite number, below
current line

To delete lines:

one, line above becomes current

one, line below becomes current

three lines, from current line up

three lines, from current line down

an indefinite number, from current
line up

an indefinite number, from current
line down

To:

Cancel effect of INSERT

Cancel effect of DELETE

Review a line longer than LCD
Cancel effect of ROTATE
Interrupt a “locked” operation
Find “string” (up to 12 characters

long)

Cancel, Review, Interrupt, and Search

Press (continued)!
LOCK INSERT LOCK |

LOCK INSERT LOCK |

Press:
DELETE !
DELETE |
LOCK DELETED 11
LOCK DELETEL |
LOCK DELETE LOCK |

LOCK DELETE LOCK |

Press:
INSERT or DELITE
INSERT Or DELITI
ROTATE
any typing or editing key
any typing or editing key
SEARCH string ENTEN
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Table A-2. The Calculator Table A-3, The Clock/Controller
Valid Keys i Function: Provedure: To cancel function!
) “‘”f 1{0” Set Alarm Choose option |
0to9 Dlg]lts Set time; press ENTER
Decimal point Type message; press ENTER Press CLEAR
% Percent : .
M Clear memory Review Alarms Choose option 2 ;
RM Restore memory to display, replacing last For next message, press ¢
displayed number For preceding message, press !
M+ Add last displayed number to memory For time, press — p LEAR
M- Subtract last displayed number from To redisplay message, press — it
memory " ion 2
T i S i ivi Delete Alarm Choose option
i X Add, Subtract, Multiply, [_)mdc . Display alarm’s message
- Equals; completes calculation or time
Ll Move cursor left or right Press DELETE, then Don’t press ]
1 Clear entry or result I 1. or CLEAR DELETE at thiy
- point
Calculations Acknowledge Choose option 3
, e i k age
If you press: The restlr i . Alarm D1;1r)lt:;ymilarm S messag
at b= Add a and b Press DELETE, then Don't press
a—b= Subtract b from a |.t. or CLEAR DELETE at thig
aX b= Multiply a by & ’ point
a+ b= Divide a by b :
at+b % a increased by b 0 Display Time Choose option 4 _
a=b % a decreased by b % When done, press CLEAR Press CLEAR
aX b % b%of a . * :
+ . hatd Set Time Choose option 5
atb% ais b % of what? To move cursor, press — or — key
: Type in desired time
M Clear memory P;'(’[:ss ENTER Press CLEAR
RM Restore memory; replace last number on
display
M-+ Add last number on display to memory
M~ Subtract last number on display from
memory
Clear
26 To avoid clearing,
lo clear: Enter this: enter this: o
Last entry f Anything else
or result
CLEAR, or -
next number
o == o CLEAR Noxt numihe
Memory M Anything elie
——— — S—




Cautions

This appendix summarizes guidelines for avoiding damage to the HIHC
and its peripherals. Some sources of damage are physical and electrionl,
while others involve software.

PHYSICAL/ELECTRICAL HAZARDS

The printers and the Four Color Plotter are particularly susceptible to
damage from improper handling.

Toavoid damagingits mechanism, never operate the Plotter until all four
pens are in place. When you are changing pens or paper, never rotate (he
turret by hand or touch any part of the mechanism except in accordance
with the procedure described in Chapter 9. The owner’s manual also has
instructions for safe and careful handling of the Plotter turret mechanism.

‘The Mini Printer and Micro Printer also have delicate moving parts,
particularly in the paper loading area.

The Plotter and TV Adaptor have high power requirements, Do not
attemptto operate the I'V Adaptor without the large AC Adaptor attached,
Although this will not damage it, it will not work.

A major source of electrical damage to the HHC is improper use of AC
Adaptors, Many AC Adaptors can be set for either 110 or 220 volt power, He
sure that you set your AC Adaptor to mateh the voltage your electricul
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outlet provides, If you set the AC Adaptor to the wrong voltage, you may
damage it severely.

Although you need not purchase the AC Adaptor designed specifically
for the HHC, your adaptor must deliver 9 volts at 300 milliamperes with

Remember to turn off the HHC before physically connecting or discon-
necting any peripheral. You may damage the HHC or peripheral if the
HHC is on when a peripheral is connected or disconnected., '

SOFTWARE

Your files can be endangered during three main periods: while you are

editing, while you are running programs, and while you are storing pro-

grams and files in the PMP.

Since LOCK INSERT and LOCK DELETE stay on until you cance] them,
remember to cancel Lock DELETE and LOCK INSERT when you have fin-
ished using the File System editor. If you leave them on, you may inadver-
tently add or delete characters or whole lines in your file,

Except in two Cases, you press the CLEAR key to reset the HHC after
running a program. When you have Microsoft BASIC or SnapBASIC
capsules installed in the HHC, however, do not press the CLEAR key or you
will damage the files in the current file space.

With other programs, you should wait a few seconds after entering the last
Program operation before pressing the CLEAR key to allow the program to
Store its data.

The files stored in a Programmable Memory Peripheral (PMP) may be
lost when you change batteries. Remember, the PMP must have some
Source of power for its memory chips at all times. When it is not receiving
power from its own batteries, the PMP must be connected to the HHC.

First, connect the PMP to the HHC. Make sure that the HHC/PMP
combination is held securely ina plastic sleeve or other holder. Then remove
the PMP’s batteries and insert new batteries.

If you lose the HHC and PMP connection and the PMP is without
batteries, all the files you stored in the PMP will be gone forever,

Internal Hardware
And Software

ical i i imarily of interest (o
This appendix contains technical information primarily of ;ntucw“ L
i rdev e i
programmers and hardware engineers who may develop new softwa

peripherals for the HHC.

HHC HARDWARE

The HHC includes a 6502 microprocessor .with a | MHz Cl:{)(il(. m!:::
intrinsic RAM, bus interface, keyboard, LCD display, and batteries in one

integral unit.

The HHC Memory Map g
The HHC uses bank switching to address more lhar} 64IF' O«qullf::'“l]|lli
through its 64K address space. Table CT], presents a r‘n‘:[:l.Tl.}ll.ll,‘,,I(,,,H s
HHC. The capsule space (4000H to ?I'H‘*H) 15 hil{'l|?—‘h\’\:lltl,lllb((“; s
three HHC capsule sockets on the back of ll.u: HHC, l‘ he s .I [;0 hos
system also uses this space to slnrc‘(llulm i‘nr Incml‘ll:\JH.IH‘:[I'I[‘)L(”W ,t..,-ip],...
extrinsic RAM space (8000H to OBFFEFH) is hunlfwswmlhrt‘ llcj 4 :.“““-“l
eralsocket containing the currently .*.'clr:.al'iut.l PMP, i uu_yl.‘l. u..( t!v-::[ s
space (2000H to IFFIFH) is bank-switched to a device contr 1l

Laf
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Table C-1. Memory Map of the HHC

Start End Amount Type Purpose

OH IFFFH 8K Intrinsic Operating system and program

data storage; File System

storage

2000H 3FFFH 8K Intrinsic Device control capsules for

and extrinsic peripherals; memory-mapped

IO

4000H TFFFH 16K Extrinsic HHC capsules

8000H | OBFFFH 16K Extrinsic Programmable memory
peripherals

0CO000H | OFFFFH 16K Intrinsic Operating system and

intrinsic applications

during I/ O operations and during execution of an application program that
resides in a device control capsule.

Normally, all bank-switching operations are handled by the operating
system. This process of bank-switching is transparent to the application
program.

Proprietary Parallel Bus

The HHC uses a proprietary parallel bus with a 44-pin edge connector.
Since the HHC’s peripheral socket connects directly to the bus, all HHC
peripherals run directly off the bus.

The HHC’s processor signals are not buffered; they connect directly to
bus pins. This arrangement lowers cost, size, and power consumption, but it
means that only one peripheral can be connected directly to the HHC main
unit, :

The eight data bus lines from the 6502 microprocessor are connected
directly to the bus. Of the 6502’ 16 address lines, 14 (A0 to A13) are
connected to the bus and are sufficient to address 16K, the largest contig-
uous region of RAM or ROM that appears in the HHC’s address space.

Most of the 6502’s control signals appear on the bus. They include the two
interrupts, the clock, R/W, PS, and SYNC.

The HHC has a sophisticated power supply and power control circuit.
Four separate power lines present on the bus include unregulated supplies
from the main unit’s battery and AC Adaptor, a regulated supply for CMOS
[Cs, and a5 volt regulated supply present only when the C1L g funning,
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The three bus pios used to protect the bus from damage n,".lkc L'l‘lllll.l.l.'-.l I!Imt
because their connector ping are longer than the olhcrs:;. .I hese threc |1i.||u
activate the 6502's RESET line, suspend all bus activity, nmlll t_'ulum-qul
warning beep. When the connector is fully seated, thp prmccllaunl Ilh re c-u:«:u
so that bus activity can resume. The bus protection rpec?mnmm ‘m nlwo
activated if a connection becomes loose or a pcrlpheral i$ q:scunncuml,

HHC distributors make complete bus specifica}tlons avzul.ahlc on & non-
disclosure basis to qualified parties interested in develu[‘alng .ncw'lllllg
hardware. Service manuals for the HHC and each HHC peripheral nie
available on the same basis.

The HHC Keyboara

The HHC keyboard has 65 positive action keys, 53‘ pf which n'ni .m,u‘lflv
usable by application programs. The SHIFT and 2nd SFT keys pl‘()\r'lll |(. "R,; ( m:
to the entire printable ASCII character set and are softwarc-lm_.ka‘l 1“[.. ‘ .il'lll; '
of the keyboard keys auto-repeat at a rate controlled by the STI'/§
(hl;ﬁf ;fpfﬁgltgoard’s accessible keys may be software-redefined to gene
ate any 8-bit character code.

The LCD

The LCD displays 26.5 characters ona 159 X 8 dot‘mul:‘llx. With r'lnlvh
character displayed withina 5X 7 matrix, the top row of dots 1§ reserved fa
floating accent marks. ) ‘

The operating system software handles character generation. You [n_n
define a 256-character alternate character set through software, Onee it is
defined, an application may select the standard or the alternate charneter set
for each character of output. The standard character set may also he
redefined by software. _ _ :

You can display any character from either character set with any combi
nation of flashing, inverse image, and invisible attributes, o o
Floating accent marks may be displayed over any character and may
defined by software. . [ ¢

The LCD’ standard cursor may be software-redefined and may alyo b
suppressed. . iy 04 Ll R

The LCD may be used as a sequential device in which characters mlnt:; il
the left edge of the LCD as they are digplayed at the n};hl,:nr Ana randam
device in which any character may be displayed in any position,
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You can use the LCD asa 159 X 8 dot-addressable g

The eight L.CD blips are software-controlla ble, althot
used by the HH(C’ operating system in ways that
applications use.

The “squeaker,”a sound generator associated with the LCD, can generate
tones at 36 different pitches and of any desired duration.

raphics device,
1gh five of them are
are likely to conflict with

Battery Power

The five rechargeable nickel-cadmium AA size bat
HHC are intended to be permanent: onlyaserv
these batteries,

Low-power HHC peripherals draw power from the HHC batteries
through the HHC buys. Higher-power peripherals contain their ow

teries that power the
ice technician should replace

the HHC’s operating system
makes extensive use of hardware interrupts to power each hardware com-

ponent only when necessary. When an application program is waiting for

language of chojce for demanding applications
grams that must run efficiently and that use m
more esoteric features.

A SNAP inner interpreter

—the large, complex pro-
any of the operating system’s

» Which interprets compiled code, is built into
the nucleus of the HHC’s operating system. An outer interpreter, which
compiles source code, is built into the HHC SnapFORTH capsule,
Compiled SNAP code is typically about 30% more com
alent machine code and 20 to 25% as fast, SnapFOR 111
assembler that can be used to rewrite
machine language for more speed,

PRCE than equiy-
Cantaing n 6502
selected party of SNA J* Programy in
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I -} i ,I i b 3 }.' ALETLIe 1“”' i
|()l "[]l[‘gc”i'”lli”ll”l”ll“ Hlll”\NAI H](I“’N/:] I][“ I N A
. ) } I I 5 i apter “
HCC IhL d“\—h(.-llplll]” “{ Illl h”"l‘l'()l{ l ]l Cél 1\UIL mn l ‘

The Operating System i
¥ ere /ith the ALL-OFF switch and )
G Cis powered up with t L-OFF | b -
Whenkthe I—tll?c Hl—?C’q operating system initializes itself, ““u“mmfmg
o it y is tur ain or until a program
‘ [.I'lARI uniil the ALL-OFF switch is turned off again or until a prog
contro . §
i ing system to lose control of the
10cs aus erating system t¢ :
T FF key does not cause the op : Oi4AREH S
II[l[ l(l“e ﬁ\ fact, it does not even turn off the HHC in Ih‘".{f“”“ nt:m:Tlr e
, i i Lo
Rather, software directs the operating system to turn InI[ POW(
\d CP J again,
and CPU. Then interrupts can turn the CPU on dgli ———
" The HI:IC’ operating system makes extensive use of interrupty,
['he s ope 3 ‘ 1% et
peripheral 1/ O and keyboard 1/ Odare 1nterrr1:g:?ﬁ:;;mrk —
e lled an event ¢ !
software control block, ca : -
' 11/31'1'1.1 ts. The initiating routine assigns an ECB t()“lll II.:\.L.I::! | rcwm b
' I'rccflv -calls the operating system’s eventhanc{lexl. A tu. g o ot
“[" I th;:,first byteinthe ECB and placesthe ECBina L|UJL-H;.I-IT. .
clears y e E : . P
routine can continue with its processing or turn Fhla, (. rotes s tae
.i the event associated with the ECB occurs, it generate! wit |
" .’ 3 Ay 1 A ' W I )
| IW']:errupt handiler is executed, associates the event WII|I lhr' ]”|”|I“ N
[ IT Ims‘ts the ECB by turning on the high-order bit ||1Il|1t | .“1:, ”_“wmw
"m': i {liﬁg routine can then take whatever post-event :u(.jl];:n ”‘1{ ;|lv (Raetil
e i is initiated by a .
i for example, is ini \
haracter-input operation, ] gl ' . Tuattl
2 Lhdrll to thf operating system with an EC I} as a p'm“m:wfh ey
“}Pd:) C?tcr the RIP, control returns to the initiating routine, W| u:m -
i : ( . ; IS 3 3 |I ': . .I
dl}l‘f’ y ?occssing until it needs the character that %.x bung‘mu;,\l bt
ot paT p ran proceed no further without the lnpul"lll makes I.l Work
i t'np system, which turns off the CPU if no charac :”(1;” -
. eratl Y §VSte § : s A ) :
. 0erl dnbintcrrupt occurs, the operating system turns on | Il( e
Whumwt manager processes the event. When the requestec ': b
c CVC & e aal? ; ; I % ‘
(hL' Lm:l event manager posts the ECB and returns control to the o
arrives, the eve ang QAIAhaIb AR
tion following WAIT in the initiating mutm: el R
I'he operating system maintaing a 5-byte “time n“ e A
based on a J-th.L‘- l.iI'IlL‘-I' inthe HHC hardware, At IH. (. 1 ]r;t,l b I.“'m” i
{ II 15 seconds per month, Overits rated temperature rang
(8] w i ’

I8 accurate to 28 seconds per |11nn|||1|. e
icntic Opr mn query the 0
Application programs c

| il mlln,
timed delays with various operating system cal
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I/0 Operations

Most 1/ O operations are performed through a pair of system calls. The
first call initiates the operation—either RIP (Request ' Input) or ROP
(Request Output). A second call, WAIT, halts processing until the opera-
tion is complete. With programs written in SNAP, you can easily program a
WATT on multiple ECBs. Thus, you can, for example, wait for the comple-
tion of an 1/ O operation on any of several devices.

I/ O is largely device-independent. A system call addresses a device by a
logical unit number (LUN) bound to the device at run time, so that a
program may be written to send output to a Printer, a Modem, or a TV
Adaptor without concern for which device will actually be attached at run
time. Physical differences among devices are accommodated by routines
that are located in each peripheral’s device driver capsule. The operating
system’s use of these routines is transparent to the application program.

Llike peripherals, the keyboard and LCD may be manipulated through
FECBs and LUNs, When device independence is not needed, these devices
can be addressed with special 1/ O operations that are more convenient to
use, These operations support all of the devices’ special functions—for
example, special display attributes and dot matrix graphics on the LCD.

Programs that need line-oriented input may use EXPECT, a very power-
ful line-input system call that supports all the line editing functions of the
HHC"s File System editor. EXPECT not only provides a convenient way for
i programmer to implement powerful line input, but also presents the user
with a consistent user interface for all HHC programs that read lines of data
from the keyboard. :

T'he operating system maintains a 16-character buffer for the keyboard,
making it possible for the user to type ahead of any program. Most input
peripherals have similar buffers.

[t 1s possible, though with some restrictions, for a program to redirect
keyboard input and LCD output to a peripheral by binding the keyboard’s
or LCDS LUN to another device. Redirected [/O cannot support the
devices’ special functions, and the redirection is canceled the next time you
press the CLEAR key.

The File System

The HHC's File System application program is based on a file manage-
ment routine in the operating system that is also feferred to an “the File
Nystem,”
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The File System routine simulates a random access file HlI'll('1h'.1lI{" vlvnI;
non-volatile RAM, Application programs can call it to create, m.h. i, .||uI
locate files: to read, write, insert and delete records; to compute the amaoun
of free RAM in the file space; and for variou.s qther purposes. el
Files may be stored in intrinsic RAM, extrmsnc RAM, or b(;lh.) v. ]I{IKHM
RAM means a Programmable Memory Peripheral or PMI . One R
area, intrinsic or extrinsic, is accessible to a program at a time. Yn.u h\lh ieh
from one RAM area to the other with the 1/0 key or through a program

Floating Point Operations .

The operating system includes a cor.nplete.set of system call.’q [u.rlllm:t::tllg
pointoperations,includingthefourar{thn}etlcfunctlons,formdl‘tﬁ( nt!| ||, ,,-,:
and rounding. The internal floating point forrpat uses a 52-bit, duu,lmlu | u! |
mantissa that provides 13 decimal digits of precision. The range ol th

1 1 =1024
exponent is approximately 10 =104, ' _ .
'prhe Scientific Calculator capsule contains the trigonometric functions

and several other additional floating point opera.tion's‘the{t can’hc ?if”ﬂl |:n
library routines if the calling program and the Scientific Calculator capsule

are in the HHC at the same time.



Keyboard
And LCD Codes

This appendix lists and discusses the HHC’s character set, a collection of
printable and control characters. The HHC’s character set is an expanded
version of the American Standard Code for Information Interchanpe
(ASCII), a standard used by virtually all computers manufactured toduy,
HHC variations from ASCI1—almost all of them extensions—are shaded in
the tables that follow.

Since a computer represents all data as numbers, each character in the
HHC character set has a numeric value. This number is used to represent the
character inside the computer.

The character set is divided into three major groups, each with separite
numeric value ranges.

Control Characters

Control characters have control functions such as ringing a bell oi
beginning a new line on an output device, Control characters have numerie
values from 0 to 31,
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Table D-1 lists each control char
key, and LCD symbol.

If a character has no entry in the LCD sy
displays an inverse image symbol on the LC
symbol, add 32 to the numeric value and
Characters.”

A character with an entry inthe LCD sym
Inverse image symbol in certain special out

acter with its numeric value, keyboard

mbol column, the character
D or TV. To determine which
consult Table D-2, “Printable

bolcolumn may also display an
put operations.

Printable Characters

Printable characters represent such symbols as A, 3, or . They can be
displayed on most output devices and entered on most input devices. Print-
able characters have numeric values from 32 to 126.

The printable characters are letters, numbers
symbols found in English text.
keyboard key.

Unique Characters

Unique characters are unique to the HHC’s character set. Most unique
characters are “printable,” meaning that they can be displayed on the LCD
and on some HHC peripheral devices, such as the TV Adaptor. Unique
characters have numeric values from 127 to 142.

Table D-3 lists the numeric values and keyboard keys for the HHC’s
unique characters.

Instandard ASCII, the value 127 represents the control character “delete”

or“rubout,” instead of the HHC’s “insert” cursor. The — key backspaces the
cursor and the — key advances th

€ cursor. Neither disturbs the character
that was under the cursor, The values 137 and 138 represent the “standard”
and “delete” cursors, respectively,

The value 136 represents the multiplication operator.
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Table D-1, Control Churaoter

Koy . HHC .CD ASCII Name
Numeric HH( Erylmanl “il;m:,; Aol |
Value oy 8 4
NUL, Null :
i SOH, Start of heading
I STX, Start of text
- ETX, End of text i
: EOT, End of transmission
: ENQ, Enquiry
. ACK, Acknowledge ;
: TR i Bell BEL, Bell. When sent to the LT3,
! s ' . makes the HHC “beep”
acks BS, Backspace. Backspacen cuino
’ acketecs and erases last character willien
to LCD
HT, Horizontal tab
3 LF, Line feed
i VT, Vertical tab
t —— | FF, Form feed e
. i "R, Carriage return, Fnds a e
; 7 line CR, Carriag
= e e of input or output
STR] SO, Shift out
o . B ' SI, Shift in
7 DLE, Data link escipe
7 DCI1, Device contraol |
i DC2, Device control 2
05 DC3, Device control
. DC4, Device control 4
5 o NAK, Negative acknowledge
% o SYN, Synchronous idle
- 5 ETB, End of transmission hlock
. - CAN, Cancel
5 EM, End of medium
o SUB, Substitute
- ESC, Escape
o FS, File separator
S GS, Group separator
% RS, Record separatot
i US, Unit separator
31 |
*Normally these keys have special control functions for the HHC, They cannol be ren
armé ! . 5 1Ne £ C . . 3
from the keyboard by an application program.
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Table D2, Printable Characters

Numaerie HHC Numeric HEG
Value Keyboard Name Value Keyboard Name
Key Key
32 Space 80 P
RK) ! Exclamation mark 8l Q
14 4 Quotation mark 82 R
35 i Pound sign 83 S
16 $ Dollar sign 84 T
3 G Percent sign 85 U
I8 & Ampersand 86 v
19 1 Apostrophe 87 W
40 ( Left parenthesis KR X
41 ) Right parenthesis 89 '
42 ul Asterisk 90 Z
43 + Plus sign 91 [ Left bracket
RE Comma 92 | Backslash
45 - Hyphen; minus sign 93 ] Right bracket
46 . Period 94 Caret
47 ! Slash 95 — Underscore
48 0 96 N Grave accent
49 I 97 a
50 2 98 b
51 3 99 C
52 4 100 d
53 5 101 ¢
54 6 102 f
55 7 103 g
56 8 104 h
57 9 105 i
58 ] Colon 106 i
59 : Semicolon 107 k
60 < l.ess than 108 1
6l = Equal sign 109 m
62 > Greater than 110 n
63 ? Question mark 111 a
(4 @ 112 P
65 A 113 q
06 B 114 r
67 C 115 s
OR D 116 t
64 E 117 u
70 F 1R %
71 G 119 w
72 H 120 X
73 I 121 v
74 J 122 2
15 K 123 { Left brace
76 I 124 | Yertical bar
17 M 125 | Right brace
8 N 126 : il
" (8]

‘Table D-3. Unique Characters

{ppendix D Keyboard and LECD Codes

Nunwrlcl HHC Keyboard HHC LCD
Value Key Symbol
127 m
128 ! !
129 = -
130 - -
131 | !
132 INSERT 7
133 DELETE ,E,
134 W)
135 o
136 X
137 SEARCH [
138 J
139 cl i
140 2 o
141 C3 ii
142 C4 W




The TV Adaptor:
A Programmer’s Guide

This appendix contains information for programmers who want o write
software for the HHC’s TV Adaptor.

To understand this appendix you must know how to use a Programiming
language and know how programs in that language perform 1/ O on the
HHC. You must also be familiar with hexadecimal (number base 16)
notation.

The information contained here has not been previously published.

The TV Adaptor operates in one of five modes. When you attach it to
your program it is in alphanumeric mode. In this mode you can dinplay
ASCII characters on the screen and move the cursor with HHC cursoi
control characters, much as if the display were a multi-line LCD, Device
specific commands can change the display colors and perform editing fo
other functions.

The other four modes allow the TV Adaptor to display graphics, 1he
semigraphic 4, semigraphic 6, graphic 64, and graphic 128 modes differ both-
in the number and size of the graphic image elements they display on the
sereen and in the types of control they allow you to exercive over the
contents of the display.
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COMMUNICATING WITH THE
TV ADAPTOR

If you are running a BASIC program, the device code for the TV Adaptor
is 67. Before running your program, connect the TV Adaptor to the HHC
and turn it on with the IO menu to establish communication with the TV
Adaptor. In your program, use ATTACH to associate a logical unit number
(LUN) with device code 67, and then write output to the TV Adaptor.

With PRINT, vou have the usual choice between performing 1/O by
character, with PUT, or by line. PRINT is more convenient for writing
alphanumeric output, but PUT is easier to use for graphics and for control
operations that involve outputting nonprintable characters. i

In SNAP

If you are running a SNAP program, the device code for the TV Adaptor
is 43H. Before running your program, connect the TV Adaptor to the HHC
and turn it on with the IO menu to establish communication with the TV
Adaptor. In your program, performan ATTACH to associate a logical unit
number (LUN) with device code 43H, and then write output to the TV
Adaptor. '

You can do I/O in several ways. You can write one character at a time
with ROP, the HHC’s standard way of doing output. You canalso write an
entire block of ASCII data in a single operation. The block may be any
length from 1 to 253 characters. This is an efficient way of changing the
contents of the display. You set up an ECB as shown in Table E-1 and
perform an RCTL to initiate the operation. Performa WAIT or WAITM to
complete it. Writing a block of ASCII data is equivalent to doinga ROP on
each character in the block.

You can write a block of raw data directly to the TV Adaptor’s display.
Set up an ECB as shown in Table E-2 and perform an RCTL to initiate the
operation. Then perform a WAIT or WAITM to complete it. When you
write a raw data block, you bypass the TV Adaptor’s usual filtering for
command characters and escape sequences. This method is slightly more
efficient than writing a block of data without bypassing the Adaptor’s usual
filtering. The format of a raw data block is quite different from the format of
an ASCIT data block. Raw data formats are discussed in the next section of
this chapter.

You can also read a block of raw data directly from the TV Adaptor’s
display. First, set up an ECB as shown in Table E-2 and perform an RCTL
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Table E-1. ECB {or Writlng o Wock of ASCIH Data

Byte ; Contents
0 I'rnflic byte
1 Set to O1H
2 Set to length of block in bytes (1 = n = 253)
Jto2+tn Data bytes 0 through n-1

Table E-2. ECB for Reading or Writing a Block of Raw Data

Byte Contents
0 Traffic bvte
1 Set to 2
2 Specifies the number of RAM pages to read from the

video display RAM into the buffer or to write from the
buffer to the video display RAM. A RAM page is 100H hytes
long. Use a positive value to read; use a negative value
to write.

3-4 Address of the buffer that receives the data (for a
read) or contains the data (for a write).

{0 initiate the operation; then perform a WAIT or WAITM to complete if
You can read the TV Adaptor’s configuration parameters, Setupan FEH
as shown in Table E-3 and perform an RCTL to initiate the operaiion
Performa WAIT or WAITM to complete it. All fields following O nnd [ are
filled in, and initial values, if any, are lost.
All possible ECB return codes are standard device-independent ones with
values 0 to 6.

ALPHANUMERIC MODE

When you attach the TV Adaptor to your program, it runy i alphs
numeric mode until you shift it to another mode with an esenpe Bequeiee

In alphanumeric mode the display consists of 16 lines, each A2 coluiig
wide. In cursor positioning operations the lines are identified by numbers
from 0, at the top, to 15, or OFH, at the bottom. The columny nre fdentiisd
by numbers from 0, at the left, (o 11, or 1FH, at the right, Each charaster is
displayed with an 8 5 8 mateix ina 12 X B cell,
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Table E-3. LCB for Reading TV Adaptor Configuration Parameters

Hyte Contents
0 Traffic byte
[ Set to 0
2 X position of cursor, In alphanumeric mode, by
character; in semigraphic and graphic modes, by

pixel

| Y position of cursor, by character or pixel

4 Control nybble at cursor position (see section on “Raw
Data™)

5 Data byte at cursor position

6 Currently selected page (alphanumeric and semigraphic

i modes only) 0=page 1; [=page 2

i Default character

8 Control flags (meaningful only in alphanumeric mode)
See Table E-7

9 Default control byte, as set by SETPRMS

0A Current mode (alphanumeric, semigraphic 4, and so on)

Meaning is the same as for the SETMODE escape
sequence, see Table E-7

OB Vertical measure of display. In alphanumeric mode, in
lines; in semigraphic and graphic modes, in pixels
oc Horizontal measure of display, in lines or pixels

The TV Adaptor maintains two pages of memory designated “page 1” and
“page 2. Each page describes one screenfull of information. At any time,
ane of these pages is selected. Thus, output to the TV Adaptor affects its
contents, and its contents are displayed on the screen. Page 1 is automati
cully selected when the TV Adaptor is first attached.

A program can select either page at any time, thereby enabling it to flip
back and forth between two different displays by writing a single control
requence,

Fhe TV Adaptor initially displays data with certain default attributes,
However, you can change them with appropriate control operations, Data
characters you send to the TV Adaptor are displayed in green on a black
backpround, When the display or part of the display is erased, each affected
position 1s filled with a blank, the default character. After displaying a
character, the TV Adaptor moves the cursor one column to the right,

After displaying a character in the last column on a line, the TV Ada ptor
moven the cursor to the first position of the next line down, This is enlled
avtomatic line feed, '
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When you attempt to move the cursor down from the last line of the
display, the TV Adaptor scrolls the entire display up one line, The former
top line is lost, and the bottom line is filled with the default character, a

-blank. This is called auromatic scrolling. Word wrap is on, and the word

delimiter 1s the “blank” character.

Haw Data

Several of the TV Adaptor’s 1/ O operations involve raw data. In order to
hiundle raw data you must first be familiar with the way the TV Adaptor
stores display information in alphanumeric mode.

The TV Adaptor stores display information in RAM that is addressed
only by the TV Adaptor’sdevice driver. There are 4K of this display RAM to
ntore two pages.

Fiach page of the display RAM consists of 1024 pairs of bytes. Each pair
stores information about one position on the display. The pairs are stored in
IRAM in English reading order: the top line from column 0 to column 31,
then the second line from 0 to 31, and so forth.

The first, even-addressed byte in each pair is the control byte. This byte
contains information about how data is to be displayed. The second, odd-
nddressed byte is called the data byte, and it contains information aboul
what is to be displayed. The format of each byte depends on the current
display mode.

The format for a pair of bytes in alphanumeric mode is shown in Table
I'-4, where 0 is the control byte and 1 is the data byte.

When an ASCII data byte is written to the display, the TV Adaptor’s
control routine translates it into a pair of bytes that is stored in the display
ILAM. The current foreground color, invert mode, and flash mode are used,
I'he 8-bit ASCII data byte is translated into seven bits of raw data, an
“internal/external” bit and an “invert/ no-invert” bit, as shown in Table E-5,

'oreground and Background

Many of the video display operations deal with “foreground” and “back-
pround” attributes of the display. “Foreground” refers to the attributes of a
character or graphic display element written to the screen. “Background”
refers to the attributes of the rest of the screen.

I'or example, when the screen is cleared, the entire display is given the
background attributes. Similarly, when a line feed in alphanumeric mode
makes an empty line appear at the bottom of the screen, the empty line is



- S

Tahble B4, Structure of a Display RAM Byte Pair Representing One
Display Position in Alphanumeric Mode

Byte Rty Meaning
() Control Byte
HO-10 Unused (actually not supported by hardware)
08 () = no flash, | = flash
04 Unused
02 0 = use internal character generator;
| = external
01 Color: 0 = display green or black;
| = display orange or yellow
I i Data Byte
80 Color inversion: 0 = display green or orange,
| = display black or yellow
40-01 Data

Table E-8, The TV Adaptor Translates ASCII Data to Raw Data

' ASCII 0 = Internal 0 = No Invert o
e Notes
Character Value 1 = External 1 = Invert otes
Cwe-"1 | 00H-1FH 0 1
blank < | 20H - 5FH 0 0 Raw = ASCII - 20H
\wend 60H -0DFH | 0 Raw = ASCII - 60H

shown with the background attributes. When a character is written to the
sereen, it is shown with the foreground attributes.

As an example, if the background color is green and the foreground color
iv orange, the display will show orange characters on a green background.

Types of Output

The TV Adaptor recognizes (and treats differently) several types of
autput,

Printable characters, which are most of the characters from 20H up, are
trented as data, Each data character written to the TV Adaptor displays one
character on the screen in alphanumeric mode or one group of picture
elements in any of the graphic modes,

Nonprintable characters, which are 01H or TFH and the cursor control

characters (80H to 83H), are treated as control commands. Each valid
control command performs a control operation on the TV Adaptor. These
operations include carriage return, cursor movement, and inserting or delet-
ing lines on the display.

Many control commands must be followed by one or more operands.
Each operand is a byte of data that influences the way the control command
is performed. Operands that specify numeric quantities, like the line and
column numbers in a cursor positioning command, are always expressed in
binary form. The three-byte sequence of binary values “29 10 127 puts the
cursor in column 10, line 12.

Control sequences that begin with code 27 (1BH or ESC) are called escape
sequences. These sequences set various configuration parameters of the TV
Adaptor and, in this way, affect the display indirectly. Some escape sequen-
ces are device-independent. These are discussed in the chapter on peripheral
1/O in the SNAP Programmer’s Reference.

Every escape sequence consists of

1. Control code 27 (1BH or ESC)

2. A one-byte binary opcode, which determines the function of the
sequence '

3. One or more operands, which influence the way the operation 1§
performed. The value of the opcode determines the number and mean-
ing Of the operand bytes.

At least one operand byte must always be present. In escape sequen-
ces that do not use any operands, the operand byte is ignored.

Character Generators

The TV Adaptor generates alphanumeric characters from patterns stored
in two special ROMs called character generators.

The internal character generator produces ASCII characters 20H
through 5FH, which are numerals, capital letters, and most special
characters. It is permanently installed in the TV Adaptor.

The external character generator produces ASCII characters 60H
through 0DFH, which are lower-case letters, Japanese Katakana charac-
ters, and some other special characters. It may be replaced by a custom:
programmed EPROM, making it possible to change this part of the TV
Adaptor’s character set.

The standard pair of character generators conforms to HHC Extended
ASCII except that character 96 or 60H, the grave accent, displays as a blank,
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Control Commands and Control Sequences

- lable E-6 lists control commands and control sequences for the TV
Aduptor,

The column labeled “symbols” lists words that are used to refer to the
control commands in the text. Some of these words are predefined to
represent the control commands in SnapFORTH. Others may be defined in
your program with the symbolic constant word, “ = =",

The symbol “@" represents the cursor; the cursor’s initial position is
(X,Y). Ina multicharacter control sequence, the first character, the control
character, is “c ™ The second character is “c,”, and so forth,

Table E-7 lists the SETMODE escape sequences for the TV Adaptor in
alphanumeric mode,

The “symbol™ column in Table E-7 has the same significance as it had in
Table E-6, but it refers to the second character, the opcode, rather than to
the first character, which is always ESC. The “operand bytes” column gives
the number of operand bytes in the sequence. An “x” means that the
sequence has no operands. The opcode must be followed by one operand
byte, whose value is ignored. In the “meaning” column, the first operand iy
denoted by “p ", the second by “p,"”, and so forth,

SEMIGRAPHIC AND
GRAPHIC MODES

You enter any of the semigraphic and graphic modes by issuing the
SETMODE escape sequence from alphanumeric mode or from another
praphic or semigraphic mode,

Table E-8 summarizes the characteristics of the graphic and semigraphie
modes,

The semigraphic modes support two display pages, just as alphanumerie
mode does. The graphic modes support only one display page and use all of
the TV Adaptor’s display RAM to give a high-resolution display.

Alphanumeric, semigraphic 4, and semigraphic 6 data can be intermixed
[reely on the display. Graphic 64 or graphic 128 data must be displayed by
itnelly these modes may not be mixed with alphanumeric or semigraphic
maoden or with ench other,

Iln any graphic or semigraphic mode, the display connists of a grid pattern
of pioture elementy called pixels, Pixely are grouped into larger elements
~cnlled pixel matrixes, which also form a grid pattern, In each mode, the
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Table E-8. Control Commands in Alphanumeric Mode

Decimal
Value

Hex
Value

Symbol

Control
Sequence
Length

Meaning

29

30

3l

129

130

08

09

0A
0B
0c

0D

OE

80

82

83

BACKSPACE

HTAB

LF
CLREOP
FORMFEED

CR

DUPLI

ESE

POSCUR

/ ITYATA

XYD

&D

varies

[

Replaces the character at (X-1. Y) with the
default character (usually “blank™) and
moves @ to (X-1,Y).

Moves @ right to the next tab stop. If no
tab stops are set to the right of column X.
moves @ to (31.Y). (Tab stops are set and
cleared with escape sequences.}

Moves @ to (X, Y+ 1) [f @ is at (X,15). the
display is scrolled or erased.

Fills the display with the default character.
beginning at (X.Y) and ending at (31,13).
Moves @ to (0,0). The entire display is
filied with the default character.

If automatic line feed is enabled, moves @
to (0LY 1) if @ is at (X,15). the display is
scrolled or erased. If automatic line feed is
disabled, moves @ to (0.Y).

Copies the character displayed at (X.Y-1}
to (X,Y). 1f Y=0. copies [rom (X, [5).
Begins an escape sequence. Followed by an
opcode and one or more operand bytes.
{See Table E-7 tor information about
escape sequence opeodes and operands.)
Moves @ to (c. ¢,). Does not affect the
contents of the display.

¢, is interpreted as a raw data byte with the
current default contral byte; it is displayed
regardless of whether or not it is a data
character. Note that the symbol a raw data
characler displays is not the same as the
one it represents in HHC extended ASCII
notation. (See the text, Table E-4, and
Figures E-1 through E-4 for more
information.)

Moves @ to (c,, ¢}, displays ¢; as raw
data, and moves @ forward (or backward)
one character in the usual manner. {See
IDATA for notes on raw data.)

Moves @ up to (X.Y-1). If @ is at {(X.0).
scrolls the display down one ling; line 0 is
filled with the default character.

Maoves @ left to (X-1.Y). If @ isat0Y
moves it to (31,Y-1). Unlike BACK-
SPACE, does not modify the display.
Moves @ right to (X-+1.Y). If @ is at
(31.Y), moves it to (0,Y+1). Unlike "blank,”
docs not modify the display.

Moves @ down to (X.Y+1). If @ is at
(X.15), scrolls the display up one line; line
15 is filled with the default character.
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Table E-7. Escape Sequences in Alphanumeric Mode

Each bit of p sets one config-
uration parameter. Note that

1 = Enable automatic linefeed

1 = Enable automatic scrolling;
(} = when @ tries to move down
from (X, 15), it is moved to (0,0)
and display is filled with default

1 = write backward (cursor
moves left after a character is

= enable clear disi)lay to end
of page on LF; 0 = disable.
0 = select page 1; 1 = select

0 (0D0H) = Alphanumeric
4 (04H) = Semigraphic 4
6 (06H) = Semigraphic 6
64 (40H) = Graphic 64
128 (80H) = Graphic 128

parameters. Each bit in the p,
sets one parameter. Note that
many of these parameters can

Decimal  Hex Operand Default
Value Value Symbol Bytes Value Meaning

0 00 SETCTRL 1 86H
many of these parameters
can be set separately with
other escape sequences.

Bit Value Parameter
0 80H Same as SETCLEOP
2 20H Same as SETTRANS
3 10H = uninvert foreground color; 0 = invert.
Same function as SETINV and UNSETINV
4 08H 1 = enable foreground flash; 0 = disable.
Same function SETFLASH and UNSETFL
5 04H Same as SETSCRL ]
6 02H Same as SETLF
7 0lH Same as SETCOL

l 01 SETLF 1 1
on CR; 0 = disable.

2 02 SETSCRL 1 1
character.

3 03 SETBACK l 0
displayed, and wraps up);
0 = write forward.

4 04 SETCLEOQOP 1 1

5 05 SETPAGE 1 0
page 2.

6 06 SETMODE 1 0 Select display mode:

7 07 SETPRMS 1 0 Sets background display
be set separately with other
escape sequences,

Table E-7, Iscape Hequences in Alphanumeric Mode (Continued)

Decimal Hex
Value Yalue
Bit
0
1
2
3
4
5
6
8 08
9 09
10 0A
11 0B
12 0C
13 0D
14 0E

Operand  Default
Symbol Bytes Value Menning

Value Parameter

80H  Bits 80, 40, 04, and 02 determine the current display

mode. Their functions and values are the sime ny
SETMODE. “OR” other required bits into these
values.

40H  See bit 80H

20H Not used; should be 0

I0H Same as SETPRINV

08H Same as SETPRFLH

04H  See bit 80H

02H  See bit 80H

0lH Same as SETPRCOL

SETPRCOL 1 0 Background color, I 5171
PRINYV =0, then | = araiiuge,
0 = green. If SETPRINY = |,
then 1 = yellow, 0 = hluck

SETPRINV [ 0 Invert background color, See
SETPRCOL.

SETPRFLH 1 0 1 = enable background sl
0 = disable. Background alie

N nates between its regulig aind
inverted color,

SCRCOL 1 —  Sets the entire display (o i
specified color, Both foreprail
and background are alfected
1 = orange; 0 = green,

SCRINV 1 Sets the entire display to i spee
ified invert mode, Both [oie
ground and background nie
affected. 1 = invert enuhled,

0 = disabled,

SCRFLH 1 — Sets the entire display to i spee
ified flash mode. Both lore
ground and background nie
affected. 1 = flash ennbled,

() = disabled.
SCRLUP | - Scrolls entire display up i, s

The vacated lines are [illed with
the default character,
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ape Sequences in Alphanumeric Mode (Continued)

Decimal
Value

15

17
18

19
20
21
22

24

25

26

Hex
Value

OF

11
12
13
14
15
16
17

IB

Symbol
SCRLDN

SCURX

SCURY
CURRT
SETTAB
CLRTSTOP
CLRTABS
SETBYTE
FILLCHRS

FILLINES

FILLSCR

CHRFLH

CHRCOL

Operand  Default

Bytes Value

I

—_ e b

Meaning

Scrolls entire display down Py
lines. The vacated lines are filled
with the default character.

Moves @ horizontally to
column Py

Moves @ vertically to line Py-
Moves @ horizontally to (3LY).
Sets a tab stop at column Py
Clears tab stop at column Pe-
Clears all tab stops.

Sets ASCII default character to P

Sets part of current display to
the current default character
(see SETBYTE). p, characters
are affected, beginning at (X,Y)
and extending toward the end of
the display.

Sets part of current display to
the current default character
(see SETBYTE), p, lines are
affected, beginning at @,
extending toward the bottom of
the display, and ending at the
end of the line p,~1 lines below

@.

Sets entire display to the ASCI]
character Py

Sets part of current display to
the current foreground flash
made (see SETFLASH
UNSETFLH). p, characters are
affected, beginning at (X,Y) and
extending toward the end of the
display.

Sets part of current display to
the current foreground color
(see SETCOL), Iy characters are
affected, beginning nt (X,Y) and
extending toward the end of
the dinplay,

Table E-7. lncapo Noquences in Alphanumeric Mode (Continued)
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Decimal
Value

28

30

31

64

65

66

67

Hox
Value  Symbol Bytes
1C  CHRINV l
IE  FLIPINV 1
IF  FLIPCOL [
40 DUNESC l
4]  EOSINSERT 1
42 EOSDELETE X
43 SIETINV X

Operand  Default

Meaning

Sets part of current display to
the current foreground invert
mode (see SETINV), p, ohiiie
ters are affected, beginning
(X,Y) and extending townrd the
end of the display,

Reverses invert mode of puit vl
current display (see SETINY)
p, characters are affected,
beginning at (X,Y) and extend
ing toward the end of the
display.

Reverses color of current din
play (see SETCOL), p, chuine
ters are affected, beginning ui
(X.Y) and extending townid (e
end of the display,

No-operation, All HHFLC devives
other than the TV Aduptir iy
play or print p, as though il
been written as an ordinney dntn
byte; thus, it can be uned (i
insert “except on TV" datn litu
a common data stream beiig
written to several devices,

Inserts ASCII character p, nt
(X,Y). The rest of the displuy i
displaced to the right, 'The lint
character of each line i dix:
placed to the next line, The
character at (31,15) is lost,

Deletes character at (X,Y). The
rest of the display is displaced (o
the left. The first character of
each line is displaced to the
preceding line. The position il
(31,15) is filled with the defuuli
character,

Inverts foreground color, See
SETCOL,
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Table E-7. Fxcape Sequences in Alphanumeric Mode (Continued) Table E-7. Escape Sequences in Alphanumeric Mode (Continued)

Decimnl  Hex : Operand  Default Decimal  Hex Operand Default
Value Value  Symbol Bytes Value Meaning Value Value Symbol Bytes Value Meaning
OH 44 UNSETINV X Uninverts foreground color,
g through Y-1 are moved down
6 X Enables foreground flash, Fore- one line, and line 0 is filled with
g_rou'nd flips between its regular the default character.
and inverted color, If the operand p, equals ~1, lines
0 UNSETFLH : 7 ‘ Y+1 through 15 are moved up
A Disables foreground flash. one line, and line 15 is filled
" SETTRANS | [ with the default character.
St 1sp a;_control commands 82 52 MULDATA Varies — Displays one or more raw data
as data; 0 = execute control by P A
commands as usual. ytes. p, indicates the number
of raw data bytes given. Each
/i X Moves @ to home position,(0,0). following byte contains one raw
data byte. The display begins at
75 I Sets ASCII delimiter character (X,Y) and proceeds in the cur-
for word wrap feature to Dy rent direction of cursor motion,
P, = OFFH disables the feature, wrapping at line boundaries in
” i the usual way,
::;iizrgigzu?d'CO]of.d]f(fOr& 83 33 SVCTL 1 —  Stores p, into the control byte
> I'1s Inverted (see representing position (X,Y) and
3ET[IN_V and UNSE“T\ V), updates the display. The data
:ftnth_ ‘iri“!:’?ca U5 green. If byte at (X,Y) is not changed.
not, then 1 = yellow, 0 = black. The cursor moves in the usual
7 EOLINSERT 1 Inserts ASCII character p, at : difection.
(X,Y). The rest of the lineuis 84 54 SVDATA - __ 1 —  Stores p, inu__r the data byte at
displaced to the right. The char- (X,Y) (i.e., displays it as raw
acter at (31,Y) is lost. data). The control byte at (X,Y)
. o is not changed. The cursor
1] FOLDELETE X Deletes character at (X,Y). The moves in the usual direction.
rest of the line is displaced to
the left. The position at (3LY) is
filled with the default character. ' T
19 I An empty line (filled with the dimensipns of a pixel mat;ix,'measurcq in pixels‘, are fixed. Tht.“. dimensions
default character) is inserted in of the display, measured in pixels or pixel matrixes, are also fixed.
;If]e dfPJlra]y elu_t line Y. Every pixel on the display has a Cartesian (X,Y) coordinate. Pixel rows
arf‘;nzvcd‘u;nzii I‘i}:;_"l‘g; E ’ are numbered from the top of the display to the bottom, the top row being
lost. ’ number 0. Pixel columns are numbered from the left of the display to the
I py=—1, lines Y through 14 right, the leftmost row being number 0. You control the cursor by moving it
«]igc“mhg\;iiillttl::lx:fﬁ:;:lr;::iqiulr:i;'lmc to a pixel with a specified coordinate.
e There are two ways to display graphic information: in pixel mode and in
- HO | Line Y iy deleted from the djs- matrix mode
lay. I p, equinl ine T O A
PI6Y+ SERIQUAL) 1, lines 0 When you write data bytes to the TV Adaptor, you are in pixel mode. In
| this mode, each data byte turns an individual pixel on or off and determines
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Table E.-B. Summary of the Characteristics of Semigraphic and
Giraphic Modes
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Table E-9. C'ontrol Commands in Semigraphic and Graphic Modes

Mode H;:::" Matrix b;;::n Display Notes
(Matrices) Size (Pixels) Pages
Semigraphic 4 16 X 32 2X2 32X 64 2 Any pixel on or off;
one color/ matrix,
Homigraphic 6 16 X 32 IX2 48 X 64 2 Any pixel on or off;
one color/ matrix.
Ciraphic 64 64 X 16 1 X4 64 X 64 1 All pixels on;
any pixel any color.
Cirnphie 128 64 X 16 I X8 64 > 128 I Any pixel on or off;
one color/ matrix,

Ith color. When you write data with the control command 1DATA or with
the escape sequence MULDATA, you are in matrix mode. In this mode
cich byte affects all the pixels in a matrix.

IYixel mode is easier to program and is considered the normal mode of
displaying graphic information. Matrix mode is more efficient and can
display data more rapidly.

Writing Data in Pixel Mode

The TV Adaptor recognizes the same three types of output in semigraphic
modes as in alphanumeric mode, but it defines the three types somewhat
dilferently,

Binary values 00H through 08H are considered pixel mode data. Fach
duta byte sets the pixel at the cursor to a specified color or turns it off.
Writing a pixel affects the other pixels in the same pixel matrix in a manner
dependent on the current mode,

Altera pixel mode data byte has been written, the TV Adaptor moves the
curkorone pixelin its current direction of motion. The cursor does not wrap
when it has reached its limit of motion in any direction, nor does the display
seroll,

Hinary values greater than 08H are either control commands, as listed in
Fable E-9, or are ignored.

Fable E<9 1ists control commands for the TV Adaptorinsemigraphic and
praphic modes. The symbol *@" represents the cursor, and (X, Y) represents
the cursor's position, All addressing is done by pixel mutrix,

T

D ecAIISELRRIER Symbol S%grl'l‘el;‘?t!é Meaning
Value |Value Length

15 0F |MOVECUR 1 Moves cursor one pixel in its current
direction of motion. The display is not
changed.

16 10 |GO.UP 1 Set cursor direction to “up.”

17 11 |GO.BACK 1 Set cursor direction to “left.”

18 12 |GO.FORW 1 Set cursor direction to “right.”

19 13 [GO.DOWN 1 Set cursor direction to “down.”

20 14 |GO.UP,BACK 1 Set cursor direction to “up and left.”

21 15 |GOUP,FORW 1 Set cursor direction to “up and right.”

22 16 |GO.DOWN_BACK 1 Set cursor direction to “down and left.”

23 17 |GO.DOWNFORW 1 Set cursor direction to “down and right.”

24 18 |GONOWHERE 1 Set cursor direction to “stav in place.”

25 19 |DRAWLINE 4 Draws a line from @ to coordinate(c,, ¢,).

The line is one pixel thick. Its color is de-
termined by c, (see Table E-11 for the color
each value of ¢, produces). The cursor

is left at (¢, c._,_)."

27 IB [ESC Varies |Begins an escape sequence. Followed by an
opcode and one or more operand bytes.
(See Table E-10 for information about
escape sequence opcodes and operands.)

29 1D [POSCUR 3 Moves @ to coordinate (c,. ¢,). Does not
affect the contents of the display.
30 IE [IDATA 2 Writes ¢, to the data byte representing the

pixel matrix at @. The corresponding con-
trol byte is set to the current default, as set
by SETPRCOL or SETPRMS. (See text
for more information.)

31 IF | XYD 4 Moves @ to coordinate (¢, ¢,); writes ¢, to
the data byte representing the character dt
@. The corresponding control byte is set to
the current default, as in IDATA. The cur-
sor moves one pixel in the current direction,

Table E-10 lists escape sequences for the TV Adaptor in semigraphic and
graphic modes. The “symbol” column has the same significance as in Ta.ble
E-11, but refers to the second character, the opcode, rather than to the first
character, which is always ESC. The “operand bytes” column gives the
number of operand bytes in the sequence. An “x™ means that the sequence
has no operands; the opcode must be followed by one operand byte, whose
value is ignored, In the “meaning” column, the first operand is denoted by
“p,"s the second by “p " and so forth,
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Table E-10, lscape Sequences in Graphic and Semigraphic Modes

Diechminl
Value
! ;

Hox
Value

Symbaol

Operand
Bytes

Default
Value

Meaning

i

f

il

14
Bl

H2

K

Kd

05

06

07

0K

40

4A
51

33

SETPAGE

SETPRMS

DUNESC

CHOME
FILLGRAF

MULDATA

SVCTL

SVDATA

SETMODE

SETPRCOL

Varies

0

Varies
with
Mode
0

0 = select page 1; | = select

page 2. (Meaningful only in

semigraphic 4 and semigraphic 6

modes.)

Select display mode:

0 (00H) = alphanumeric

4 (04H) = semigraphic 4

6 (06H) = semigraphic 6

64 (40H) = graphic 64

128 (80H) = graphic 128

See description of SETPRMS
for alphanumeric mode

(Table E-7).

Sets the 1's bit in the default
control byte value. The signifi-
cance of this bit varies with
mode. (See Figures E-1 through
E-4.)

No-operation. All HHC devices
other than the TV Adaptor dis-
play or print p, as though it had
been written as an ordinary data
byte; thus, it can be used to
insert “except on TV™ data into
a common data stream being
written to several devices.
Maves @ to home position, (0,0).
The entire display is filled with
p,, interpreted as a data byte
(see Figures E-1 through E-4).
Every control byte is set to the
default control byte.

Outputs one or more data bytes.
p, indicates the number of data
bytes given. The equivalent of a
IDATA is performed for each
data bytc in turn.
Writes p, to the control byte for
the pixel matrix at @. The
cursor moves in its current
direction,
Writes p, to the data byte for
the pixel matrix at @, p, s the
datn byte, The cursor moves in
iy eurrent direvtion

Appendix 8@ THAE L7 O W&

| | . are listed in Table E-11.
Data byte functions i semigraphic 4 mndc:‘an;llh‘tull‘u} lt;]k; dsieen i
Whenever a pixel i turned on, the other “on” pixe s in
matrix are set to the same color.
Data byte functions in semigrap i
Whenever a pixel is turned on, the other “on

i lor.
matrix are set to the same cO : i
As of this writing, a “bug”inthe TV Adaptor ROM causes color chang

“on” b ollows:
If a pixel is turned off, the colors of the other “on” bits chanicnits fami i
green becomes buff, yellow becomes cyan, biue‘become'b.magu . ;he A
becomes orange. You can avoid this problem if you write a
pixels in a matrix before you write the “on pixels.

hic 6 mode are shown in Table E-12:
» pixels in the same pixel

Table E-11. Data Byte Values in Semigraphic 4 Mode
(Pixel Mode)

Data Byte Value Turns Pixel And Sets It to Color

Green
(9]
g On Yellow
1 n
(0] Blue
2 n
0 Red
3 n
On Buff
3 0 Cyan
; a Magenta
6 On ag
7 On Orange
) Off ¥ (None)

6 Mode

Table E-12. Data Byte Values in Semigraphic
(Pixel Mode)

If SETPROCOL=1, If SETPRCOL=0, Tpl:;r.;? Atr:)dCS;tsrlt
Data Byte Value Data By{;e Value b fii
p | On Yellow
; 2 On Blue
2 3 On Red
4 On Buff
1 5 On Cyan
: 6 On Magenta
- 7 On Orange
:; 8 oft (None)
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.I ?nlu ‘h_vlc functions in graphic 64 mode are shown in Table F-13

I'he eight possible colors are divided into two ranges: 0-3 (grctr:n- .cllow
blue, and red) and 4-7 (buff, cyan, magenta, and orange). \i’heneve‘r); ixci
W turned on, the other “on” pixels in the same pixel matrix are shiftcdpinto
HIIL‘ same range. For example, if a matrix contains buff pixels and a yellow
pixel is \ivm tlcn, the buff pixels (color 4) are changed to green (color 0). But if
acyan pixelis written, the buff pixels are not affected, because cyan (c;)lor 5)
(8 1n the same range as buff (color 4), ,

Data byte functions in graphic 128 mode are shown in Table E-14

Table E-13. Data Byte Values in Graphic 64 Mode
(Pixel Mode)

If SETPRCOL =1, If SETPRCOL =0 Sets Pixel
Data Byte Value Data Byte Value to Color
‘51 0 Green
1 Yellow
g 2 Blue
4 3 Red
: 4 Buff
: 5 Cyan
: 5 Magenta
: 7 Orange
8 Equivalent to 4

Table E-14. Data Byte Values in Graphic 128 Mode
(Pixel Mode)

IFITI-'.’I'II"I{I(‘()I, =1, IfSETPRCOL =0, Sets Pixel And Sets Rest of
aln ).tc Value Data Byte Value to Color Matrix to Color
i 0 Black Green
2 I Green Black
: 2 Black Buff
i Kl Bulf Hlnck
- 4-7 Equivalent to (-1
B 8 Equivalent ta 0
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Writing Data in Matrix Mode

You write data in matrix mode with the control command 1DATA, which
writes a single data byte, or with the escape sequence MULDATA, which
writes multiple bytes.

When you write data in matrix mode, each data byte changes the contents
of the entire pixel matrix containing the pixel at the cursor. Then the cursor
moves one matrix in its current direction of motion.

The format of a matrix mode data byte in each semigraphic mode s
shown in Figures E-1 through E-4.

Display RAM in Semigraphic
And Graphic Modes
Semigraphic and graphic modes use display RAM as alphanumeric mode

does: RAM is divided into two-byte units, each unit storing information on
one pixel matrix. In each unit the first byteisa control byte, and the second

Bit Assignment in B'yte Pair

Control Byte Data Byte

XX XX IXXIXX|XX] 1] 0 XX XX|c2 | el [cO |d3]d2 |dl|dO

80 40 20 10 08 04 02 0! 80 40 20 10 08 04 02 01

Screen Map

of Matrix  Byte and Bit 3 Contents
dy d2 C80-C08  Unused
C04 - CO2 1 0 indicates semigraphic 4 mode
d1 do Col1 Unused :
D80 Unused

D40 - D10 Indicate color of all “on” pixels in this matrix. An
“off” pixel is black.
000= green 100= buff
00 1= yellow 101=cyan
010=blue 110= magenta
011= red 111= orange
D08 - D01 Data bits. A “1” turns on the corresponding pixel.

Figure E-1. Structure of a display RAM byte pair representing
one pixel matrix in semigraphic 4 mode
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Bit Assignment in Byte Pair

Control Byte Data Byte
XXIXXIXX[XX[XX[ 1] 1 |e2 clcO [d5|d4 [d3[d2]|dl]do
HO 40 20 10 08 04 02 01 80 40 20 10 08 04 02 0]

Sereen Map
of Matrix Byte and Bit Contents
ds d4 CBO - CO8 Unused
€04 - Co2 I Iindicates semigraphic 6 mode
d3 d2 ol First bit of color specification. See D80-D40.
D80 - D40 Remainder of color specification. Indicates color of
dl do “on” pixels in this matrix. The meaning of each

value is the same as in semigraphic 4 mode. An
“off” pixel is black,

Figure E-2. Structure of a display RAM byte pair representing
one pixel matrix in semigraphic 6 mode

Bit Assignment in Byte Pair

Control Byte Data Byte
MXXIXXXIXXXIXXX] 0 [ 1 | 0 | cs cdt [e3u]e2t |c2ulcelt |elulcOt |cOu
80 40 20 10 08 04 02 01 80 40 20 10 08 04 02 01

Sereen Map
of Matrix Byte and Bit Contents

dl d2 dl do CBO - C10 Unused
CO8 - C02 010 indicates graphic mode
Col First bit of color specification for every
pixel. See DR0-DOI,

D80 - D40 Remainder of color specification for d3.
The value of the 3-bit sequence “cs,c3t,c3u”
determines the color of d3. The meaning
of the value is the same as in semigraphic
4 mode,

D20 - D10 Same as D80-D40, for d2

DOK < D04 Same as D8O-D40, for d |

1202 « DO Same as DEO-DA0, for d0

Figure E-3. Structure of a dig lay RAM byte pair representing
one pixel matrix in graphic 64 mode
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Bit Assignment in Byte Pair

Control Byte Data Byte
XXIXXIXX[XX] 0 [1]0|c¢ d7{d6 |d5|d4|d3|d2]|dl |dO
80 40 20 10 08 04 02 01 B0 40 20 10 08 04 02 0l

Screen Map

of Matrix

d7 dé6 d5 d4 d3 d2 d1 do

Byte and Bit Contents

Cg0 - Cl0 Unused
C08 - C02 0 10 indicates graphic mode

Co1 Determines color of each pixel if “on”
0= green
1 = buff

D80 - D01 *1” means the corresponding pixel is “on.” An “off”
bit is black.

Figure E-4. Structure of a display RAM byte pair representing
one pixel matrix in graphic 128 mode

byte is a data byte. Consecutive pairs of locations in RAM represent the
pixel matrixes on the display in English reading order.

When you write a data byte in pixel mode or in matrix mode, the control
byte of the affected matrix is set to the current defaul_____t value, which may be
changed through the escape sequence SETPRCOL or SETPRMS..When
you write raw data, of course, you set each control byte along with the
corresponding data byte, as in alphanumeric mode.
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BASIC PROGRAMS AND
PROGRAMMING

Osborne/ McGraw-Hill is publishing two BASIC tutorials. Armichair
BASIC by David and Annic Fox is designed for the nonprograminet,
Microsoft BASIC Tutorial by Walter Ettlin and Greg Solberg, to be pub-
lished in 1983, is an introduction to the popular Microsoft BASIC languuge,

Two books on programming style should be read in tandem with any
language tutorial. The Elements of Programming Style by Brian Kernighnn
and P.J. Plauger (McGraw-Hill Book Co.) and BASIC with Style by Paul
Nagin and Henry Ledgard (Hayden Book Co.) will teach you how to write
well-constructed, correct programs and introduce you to the elements ol
programming style. They are “must” reading for any BASIC programimer,
from beginner to expert.

Osborne/ McGraw-Hill publishes three collections of BASIC programs
Some Common BASIC Programs, Practical BASIC Programs, and Sclence
and Engineering Programs.

Many computing magazines publish BASIC programs in each e,
Check current and back issues of Compute!, Popular Computing, nnd

118
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BY TEforastart, Review these magazines and others to see which one is best
suited to your background and interests.

he user’s manuals for Microsoft BASIC and SnapBASIC contain a
number of examples of complete BASIC programs, as well as excellent
tutorials in BASIC programming,

INFORMATION ABOUT SNAP AND FORTH

Ihe SnapFORTH tutorial guide, distributed with the SnapFORTH
capsule, provides an introduction to programming in SNAP. The
SnapFORTH reference manual, also distributed with the capsule, provides
complete information on the SNAP language and the architecture of the
HHC from a programmer’s point of view.

SNAP is based on the widely available language FORTH. If you would
liketolearn FORTH in an easy, tutorial fashion, read Discover FORTH by
I'hom Hogan (Osborne/ McGraw-Hill).

HHC HARDWARE
Service manuals and design specifications for the HHC are available to
(ualified parties interested in developing new HHC hardware products.
Contact Panasonic, Olympia, or Quasar for information.

Glossary

This appendix defines the words and phrases that are printed in italics in

the text. fit
Arranged for easy reference, each entry lists the chapter or appendix in

which the term is introduced in italics.

AC Adaptor: a device that powers the HHC from AC power and
recharges the HHC’s batteries (Chapter 2).

Acoustic coupler: atype of modem that enables your HHC to communi-
cate with another modem-equipped computer through a telephone
handset. See “modem” (Chapter 9).

Alarm: an entry in the HHC’s Clock/Controller. At a time tha? you
specify, the alarm will “ring.” It will continue to ring at approximate
ten-minute intervals—even if your HHC is turned off—until you enter
the Clock/Controller and acknowledge the alarm (Chapter 5).

ALL OFF switch: aslide switch in the back of the HHC, so named because it
controls the HHC’s power supply and can turn off all parts of the HHC
(Chapter 2).

Assembler: a computer program that translates assembly language pro-
gras into machine language code (Chapter 8).

v 4
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Assembly irmlr,qm.vgr': aconvenient, human-readable notation used to write
programs in machine language (Chapter 8).

.-I!rm'{u- Carrying Case: a specially fitted case that can hold an HHC and
peripherals (Chapter 2).

Auto-answer modem: a modem capable of responding, without human
fssistance, to a telephone call from another modem. Auto-answer

modems are customarily used on time-sharing computer systems (Chap-
ter 9),

,-Iumfr.'.f‘ai modem: a modem capable of “dialing” a telephone call under
software control (Chapter 9).

A u(u--rqf)‘"/ir'arum' afeature of the HHC operating system that protects you
h-_nm draining the HHC’s batteries should you forget to turn off the HHC,
If'you leave the HHC on for about ten minutes without pressing any key,
the HHC will turn itself off (Chapter 2).

A uto-repeat: - a keyboard feature that lets youenter a character many times
while holding down its key. Most of the HHC’s keyboard keys auto-
repeat, but the auto-repeat speed depends on the setting of the STP/SPD
key (Chapter 3).

Hack-up: afile copy kept in a safe place in case the working copy is lost or
damaged (Chapter 6).

Haud rate: the maximum rate at which data can be transmitted over a
serial interface. Two serial devices must be set to the same baud rate to
communicate with each other. If you use a rate of 300 baud—the most
common setting for telecommunications and low-speed printers—the
Maximum rate at which data can be transmitted is 300 bits, or about 30
characters, per second. “Baud”is a contraction of “Baudot,” the name of
an early system for encoding character data in digital signals (Chapter 9).

Binary file: any file that is not a text file. SNAP files, Microsoft BASIC
and SnapBASIC, and Portaflex program files are all binary files. Pro-
prams generally use binary files to store “private” information. For
example, the Telecomputing series of programs, which allow you to
connect your HHC to other computers through the Modem, use binary
liles to store information that is used to configure the Modem so that it
cian communicate with your type of computer connection (Chapter 3),

B the most elementary unit of digital information. A bit can have only
tWo values—zero or one, Digital computers represent all (hely data and
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programs as strings of bits or strings of larger units of data (either bytes,
characters, or words) composed of bits (Chapter 9).

Blip: an indicator that gives you information about the HHC's status,
Along the bottom of the LCD, the HHC can display the eight blips
“SHIFT,” “LOCK,” “2nd SFT,” “DELETE,” “INSERT,” “ALARM,"
“ON LINE,” and “==."” The rectangular blip has no fixed definition
(Chapter 2).

Buffer: (1) To save data temporarily until they can be accepted by their
destination. Input is buffered between the time it comes in from a periph-
eraland the time a program reads it; output is buffered between the time it
1s written by a program and the time it goes out to a peripheral. (2) When
used as a noun, the word “buffer” refers to an area in RAM where data
are temporarily stored (Chapter 9).

Byte: aunit of computer memory that holds one character of information,
RAM, ROM, and file sizes are customarily measured in bytes. On the
HHC and most other computers, a byte consists of eight bits (Chapter 2).

Carrier signal: acontinuous signal that can be modulated to make it carry
information. Modulation is a change in frequency, amplitude, or phase.
The radio frequency signal that the HHC’s TV Adaptor outputs through
its “RF out”jack is a carrier signal modulated to carry a video image. The
high-pitched tone that you hear when you turn on the HHC’s Modem or
dial up a modem-equipped computer on your telephone is a carrier signal
modulated to carry a stream of digital information (Chapter 9).

CI..E;ziR key: akey onthe HHC’s keyboard that you use to reset the HHC
when you have finished running most programs. See Appendix B for
cautions on use of the CLEAR key (Chapter 2).

Compiler: acomputer program that translates from a high-level language
into machine language or into a pseudo-machine language that may then
be interpreted (Chapter 8).

Computer program: aset of instructions stored in a computer and used to
control the computer’s operation (Chapter 8),

Control character: a‘“character” with a control function, such as ringing a
bell or beginning a new line on an output device, This differs from the
“printable character” that causes the device (o print or display symbols
LSRR Y 153 Mg (oM (Appendix 1),
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Crossed cable: an RS-232C cable in which certain pairs of pins are cross-
connected from one end to the other. This cable is used to connect the
R5-232C Interface to a printer, display terminal, or other serial-interface
device (Chapter 9),

Current file:  the file that the File System editor is creating or modifying at
any given time (Chapter 3).

Current file space: the file space currently “visible” to the HHC’s File
system and to other programs that use files. The current file space is in
either intrinsic (HHC) or extrinsic (PMP) RAM. See also “intrinsic,”
“extrinsic,” and “PMP” (Chapter 6).

Current line: the line in the current file that the File System editor is
creating or modifying at any given time (Chapter 3).

Cursor: asymbol that marks the place where the next typed character will
0 on a display device such as the LCD. The HHC’s “normal” cursor is a
flashing solid rectangle. The “insert” cursor is a rectangle filled with a
checkerboard pattern. The “delete” cursor is an empty, outlined rectangle

(Chapter 3).

Debugging:  the process of diagnosing and correcting errors in the logic of
4 computer program. For all but the most trivial programs, debugging is
an unavoidable part of programming (Chapter 8).

Device:  anabbreviation of “peripheral device.” See “peripheral” (Chapter
q)l

Device capsule:  ROM mounted on a special plastic carrier. A device
capsule contains control software for an HHC peripheral such as the
Modem; it may also contain an application program. Plug the device
capsule into a socket on the peripheral device it is designed to control
(Chapter 7).

Direct-connect modem: a modem that interfaces directly with the tele-
phone network. An acoustic coupler, in contrast, operates through the
handset of a telephone (Chapter 9).

Pownloading: the process of transferring information (most often a
source program or object program) from a host computer to a target
computer, The opposite of downloading is “uploading,” that is, transfer-
ring information from the target computer to the host (¢ ‘hapters Band 9).

ECH  see "event control block™ (Appendix €),
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Editing keys: a group of keys on the right side of the HHC’s keyboard,
Used primarily to edit data, the editing keys are «, =, 1, |, INSERT,
DELETE, ROTATE, and SEARCH (Chapter 2).

Editor: a computer program that can be used to create and modify text
files. See “File System” (Chapter 3).

ENTER key: a key located near the lower right corner of the HHC’
keyboard. Its action is similar to a typewriter’s RETURN key (Chapter 2).

EPROM: see “erasable programmable read-only memory” (Chapter 8),

EPROM burner: a peripheral device that records information, usually
computer programs, on EPROMs (Chapter 9).

Erasable programmable read-only memory (EPROM): a type of ROM
that can be “burned” with a program, erased, and reburned. EPROM3s
are used to produce experimental, small-volume, custom programs in
HHC capsules (Chapter 8).

Event control block (ECB): a software control block that the HHC's

operating system uses, along with internal processing, to synchronize
events such as the startup and completion of I/ O operations (Appendix
Q). ]

Extrinsic: added to the HHC as an option or accessory, or attached to the
HHC temporarily. The RAM in a Programmable Memory Peripheral is
called extrinsic RAM (Chapter 6).

Extrinsic RAM: RAM contained ina Programmable Memory Peripheral
‘(Chapter 6).

File: a collection of information grouped together under one name. A
computer program processes stored data by reading and writing the file in
which the data are stored. You would work in much the same way with a
conventional file—reading and writing your documents after retrieving a
file folder from the filing cabinet (Chapter 3). e

File space: anareain RAM that the HHC uses to store files. This area may
be the intrinsic file space in intrinsic RAM or an extrinsic file space in any
Programmable Memory Peripheral (PMP) attached to the HHC (Chap-
ter 6).

File System: (1) One of the HHC"s three intrinsie applications, which can
be used to locate, rename, and delete files, The File System containg an
editor that may be used to create and modify text (Hes, (2) The part of the
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FHC 'I‘h operating system that maintains HHC files in RAM, Itis used by
the File System application to manipulate files (Chapter 3), .

File type: Ihvlt'_lm|';w.tcri.«;ti:.‘5 of an HHC file, They are stored with the file
but are not visible when you look at the file with the File System. See “texi

file,” “invisible file,” “SNAP file,” and “binary file” (Chapter 3).

Floating point:  a way of storing numbers in a computer that can represent
real tttlmhrrs like 0,01 and 10,99 as well as integers like 0, 1, and 10, I'['Iu'
Hlll( § operating system contains software that operates on floating
point numbers with 13 decimal digits of precision. Microsoft BASIC has
ity own set of floating point software that operates on floating point
numbers with nine decimal digits of precision (Chapter 8).

Function keys: three keys labeled f1 through 3, They let you enter fre
¢|m-nl.1_\-' used sequences of keystrokes by pressing a single key. You set the
function keys' definitions with the HELP key (Chapter 2). i

h.f'u;:hn.'.\'.' computer output that takes the form of a picture rather than
text, The HHC can display limited graphics on its LCD, but its primary

praphics devices are the Plotter and TV Adaptor (Chapter 9).

HHC capsule. a R()M chip mounted on a special plastic carrier, An HHEC
capsule containing an HHC application program is plugged into one ol
the three sockets on the back of the HHC (Chapter 7).

HELP ‘fum a keyboard key that displays a brief explanation of anothes
key's function, You also use the HELP key to define the function keys
(Chapter 2). |

Hf’,f:h level language: a programming language that is easy to use because

if eXpresses programs interms of the problem to be solved rather than the

:Hn:n-t:llmn.s the computer hardware must perform to solve them (Chaptes

Host computer; (1) A computer that is used to develop programs that will
ultimately be run on another computer, The host computer is selected
because of its speed or advanced capabilities, A computer with a full-size
keyboard and fast disk-based file storage 18 often used as a host computet
for developing HHC programs in SnapFORTH or SnapBASIC, (2) A
larger computer that you communicate with through o modem, With o
Modem peripheral, you can transfer the data that your HHC collects in
the leld to n larger database. See alvo "modem™ (Chapter K)

F
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Input: (1) The process of reading information into a computer. It is done
through a peripheral or through an intrinsic device such as a keyboard.
(2) The information that is read into a computer (Chapter 9).

Interpreter: a computer program that executes programs expressed in
pseudo-machine language. An interpreter examines the pseudo-machine
instructions one by one and performs the operations those instructions
would perform directly if the pseudo-machine were real. See also “com-
piler” (Chapter 8).

Interpretive execution: the process of executing a pseudo-machine lan-
guage program with an interpreter (Chapter 8).

Intrinsic:  built into the HHC. The term is used to describe components
and programs that are part of the HHC’ main unit. Its opposite is
“extrinsic” (Chapter 3).

Intrinsic RAM: RAM thatis builtinto the HHC. Its opposite is “extrinsic
RAM?” (Chapter 6).

Invisible file: a type of file that does not appear in the file menu presented
by the File System editor. Any file may have the “invisible” file type in
addition to its other types. Files that programs use to store “private”
information are often invisible. The files that the Telecomputing pro-
grams use to store their configuration parameters, for example, are
invisible (Chapter 3).

I/O: means “input and/or output.” I/O is any process that transfers
information into a computer (input), out of a computer (output), or both
into and out of a computer (Chapter 9).

I/ O Adaptor: a plastic tray that connects the HHC to as many as six
peripherals at once. The HHC slides into the lower right channel of the
1/ O Adaptor, and its peripheral socket connects to a plug on the Adaptor
(Chapter 2).

170 key: akeyonthe HHC keyboard that displays the status of the HHC's
peripherals and RAM and allows you to change the current file space and
turn peripherals on and off (Chapters 2 and 3).

Keyboard overlay: a rectangular sheet of plastic that you place over the
HHC’s keyboard when you are using a particular application prograrm.
The keyboard overlay relabels the keyboard keys to reflect the functions
they have in a particular program (Chapter 2).
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LDy see "hquid erystal display” (Chapter 1).

Library capsule: an HHC capsule that may be used as a “library™ of

subroutines to be called by programs in other capsules or SNAP files, The
Sclentific Caleulator capsule is a library capsule (Chapter 7),

Liquid crystal display (LCD): the HHC's primary output medium,
LLocated above the keyboard on the main unit, the LCD is an electronic
device consisting of specially treated material placed between two glass
plates. An electric field applied to the plates can make the material
between them change from transparent to opaque, creating a visible
tmage. The HHC's LCD displays a matrix of square dots, 159 dots long
and 8 dots high, The LCD can display as many as 26.5 characters
(Chapter 1),

LOCK key: somewhat like the SHIFT LOCK key on a typewriter. The LOCK
key lets you “lock™ the effect of another key (Chapter 2).

Logical unit number (LUN): anumber used internally by HHC programs
to address a specific device, that is, to tell the operating system which
device an I/ O operation is meant for. Logical unit numbers are associated
with devices when the program is executed, making it easy for a program
to operate different devices at different times (Appendix C).

LUN: see “logical unit number” (Appendix C).

Machine language: the numerical “language” that a computer uses for its
internal operations. All programs written in other computer languages
are ultimately translated into machine language before the computer
actually acts on the instructions. Machine language is expressed in binary
notation—that is, in combination of 0’s and 1’s. Each type of computer
has 1ts own unique machine language (Chapter 8).

Masked ROM: a type of ROM produced in large quantities with a pre-
recorded program. The one-time cost of preparing to produce a program
in masked ROM is high (typically several thousand dollars), but the cost
ol producing each HHC capsule in masked ROM is low (Chapter 8),

Memory: (1) Any part of a computer that stores information, particularly
RAM or ROM, (2) An area of RAM reserved for use by the HHC's
intrinsic Caleulator and used to store an intermediate result while the
Caleulator is caleulating something else, Four of the HHC' keyboard
Keys (CM, RM, M+, and M~) manipulate the Caleulator's memory (( ‘hap-
ter 4),
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Menu: @ list of options similar to the menu found in a restaurant, 'l‘h.c.
HHC presents its menus on the LCD, one option at a time. From this
menu you can choose one item. To select your option, press the key
indicated before the equal sign (Chapter 2).

Modem: a peripheral device through which a computer communicates
with another computer over a telephone line. A direct-connect mpdem
connects directly to the telephone system through the modular jack in the
wall, bypassing the usual telephone. A modem that operates through‘ the
telephone handset is called an acoustic coupler; it typically hag a pair of
cups that hold the two ends of a telephone’s handset. An acoustic coupler
is what most people mean when they say “modem.” The HHC’s Modem
peripheral is an acoustic coupler (Chapters 1, 7, and 9).

Object program: anexecutable program produced from a source program
by a compiler or assembler (Chapter 8).

OFF key: akey on the HHC’s keyboard that turns off the HHC. See also
“ON key” (Chapter 2).

ON key: an HHC keyboard key that turns on the HHC. See also the “ALL
OFF switch,” which controls power for the HHC’s memory, processor,
and LCD (Chapter 2).

Operating system: a program that manages the HHC's overall operation.
It is permanently stored in the HHC’s intrinsic ROM (Chapter 2).

Output: (1) The process of writing information out from a compu.ter..Th.c
information is transmitted through a peripheral or through an intrinsic
device such as an LCD. (2) Information that is written out from a
computer (Chapter 9).

Peripheral: adevice thatis attached to a computer for reading information
into the system (input), writing information out from the system (output),
or both reading and writing (input/output or I/ O) (Chapter 9).

Persistent memory: a feature that enables the HHC to preserve its I]l(.
System files and “remember” its location in a program w.___hen turned qll.
With persistent memory, you can turn off the HHC while youare running
a program. Later, when you turn it on, the program will run as though
nothing had happened. Be careful, however. Some peripherals generate a
spurious character when the HHC is turned off or on (Chapter 6),

PMP: see “Programmable Memory Peripheral” (Chapters | and 6).
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Portabiliry:  the degree to which a computer program can be transported
from one kind of computer or one environment to another and still work
(Chapter 8),

Posting:  the process of setting a bit in an ECB to indicate that the event
represented by that ECB has occurred. ECBs are normally posted by the
operating system (Appendix C).

Primary menu: the HHC's master menu, It tells you what programs are
available in the HHC (Chapter 2),

Printable character; a character that represents a number, letter, or punc-
tuation symbol. See also “unique character” and “control character”
(Appendix D).

Program function keys: four keys in the lower left corner of the HHC
keyboard, Labeled C1 through c4, they are used to control many of the
programs that run on the HHC. They also sometimes function as typing
keys and produce the special displayed characters “d,” “6,” “@i,” and “f”
(Chapters 2 and 6).

Programmable Memory Peripheral (PMP): aperipheral device that con-
tains 4096, 8192, or 16,384 (4K, 8K, or 16K) characters of RAM to
augment the HHC’s intrinsic RAM (Chapters 1 and 6).

Pseudo-machine language: an imaginary computer’s machine language;
An easier target for translating a high-level programming language than
the machine language of a real machine. Once a compiler has translated a
source program into pseudo-machine language, the program may be
executed by an interpreter (Chapter 8).

RAM: random-access memory. RAM is used to hold data for the HHC’s
operating system and programs and to store data files that programs
operate on (Chapter 2).

Random-access memory:  see “RAM” (Cha pter 2).
Read-only memory: see “ROM” (Chapter 2).

ROM:  read-only memory, a type of computer memory that is “burned”
with a program or other data and then cannot be changed, ROM holds
the HHCs operating system and intringic applications, In device capsules
and HHC capsules, it is used to hold device control routines and other
application programs (Chapter 2),
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RS-232C Interface: a type of connection often used for communication
between computers or between a computer and a peripheral. It is suitable
for communicating data over distances as great as a few dozen feet and at
speeds as high as a few thousand characters per second. It is also called a
“serial interface” (Chapter 9).

Scrolling:  the process of moving information into and out of a computer
display so as to show more information than will fit on the display at one
time. Think of the display as a small window. Think of scrolling as a
process that moves a large page of paper around behind the window,
revealing different parts of the page (Chapter 3).

2nd SFT key (second shift): a keyboard key that lets you type special
characters. The HHC has a SHIFT key that lets you type capital letters and
punctuation symbols; the 2nd SFT key gives you access to a third complete
set of characters (Chapter 2).

Serial interface: a type of connection often used for communication
between computers or between a computer and a peripheral. The serial
interface transmits information one bit at a time over a single wire. The
most common type is the RS-232C Interface. In fact, the term “serial
interface” is often used loosely as a synonym for “RS-232C Interface”
(Chapter 9).

SHIFT key: a keyboard key that is somewhat like the SHIFT key on a
typewriter. The SHIFT key lets you type capital letters and punctuation
symbols (Chapter 2).

Slaving: the process of writing output to another device as well as to the

usual recipient. We say the second device is “slaved” to the first. You can
slave a Printer, Plotter, or TV Adaptor to the LCD (Chapter 9).

Sleeve: arigid plastic object that slides into the groove around the sides of
the HHC. You can use the sleeve to hold together the HHC and a
peripheral. You can also slide the sleeve over the face of the HHC to
protect the keyboard from accidental pokes (Chapter 2).

SNAPfile: atype of file that contains a runnable SNAP program. SNAP
files appear in the secondary menu presented by the RUN SNAP PRO-
GRAMS selection from the primary menu (Chapters 3 and 7).

Source program: a program that can be compiled or interpreted. The
result is an object program (Chapter 8).

STP/SPD key: a keyboard key that lets you set the HHC’s LCD display
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speed and keyboard auto-repeat speed or “freeze” the HHC while it is
running a program so that you can inspect the output (Chapter 2),

Straight cable: an RS-232C cable in which each wired pin of one plug is
connected to the corresponding pin of the other plug. This cable is used to
connect the RS-232C Interface to a serial-interface modem (Chapter 9).

Text file: atype of file that consists of lines of text, each of which ranges
from zero to 255 characters in length. Text files with lines no more than 80
characters long may be created and modified with the File System editor
(Chapter 3).

Typing keys: the keys on the left side of the HHC’s keyboard, including the
number and letter keys (Chapter 2).

Unique character: a character that is unique to the HHC’s character set.
Most of these characters are “printable” in the sense that they can be
displayed on the LCD and some HHC peripheral devices such as the TV
Adaptor (Appendix D).

Uploading: the process of transferring data from a target computer to a
host computer. See also “downloading” (Chapter 9).

Video adapror: a device for displaying digital information on a conven-
tional television set. The HHC’s TV Adaptor is a video adaptor (Chapter
9).

Video monitor: a device that is similar to a television set but is designed
specifically to display computer images. A video monitor accepts an
image-forming signal used directly to deflect the electron beam in the
display tube and is not encoded on a carrier signal (Chapter 9).

Word wrap:  a feature of many word processing programs, and one that
also appears in several of the HHC’s peripherals. When a line of input or
output is too long to fit on a peripheral’s output line or too long to fit
between a word processing program’s left and right margins, word wrap
begins a new line at the beginning of the word that does not fit. When no
word wrap feature is present, the new line begins with the first character
that does not fit on the old line (Chapter 9),

Index

A

AC Adaptor, 10, 99, 126, 138, 140
Caution on use of nonstandard
adaptors, 135
Color Plotter, 111
Acoustic coupler, 115
Alarm in Clock/ Controller, 55, 133
ALL-OFF switch, 9, 141

Alphanumeric mode, TV Adaptor, 151, 153,

159, 160
American Standard Code for Information
* Interchange, see ASCII
Arrow key, 25, 31, 32, 43, 56, 58, 130, 132,
133, 146. 149
ASCII, 139, 145, 155, 156
Assembler, 82
Assembly language, 82, 84
Attache carrying case, 16
Auto file, 80
Auto-off feature, 19, 61
Auto-repeat feature, 26, 139
Automatic line feed, 154
Automatic scroliing, 1535

B

Back-up file storage, see File
Background, 155
Back-up, 121
BASIC, 152, 175
Caution on use of cLEAr key, 136

Battery, 138, 140
Care of, 20

Caution on changing PMP batteries, 136

Color Plotter, 111
HHC, 10, 15, 19
Peripherals, 99
PMP, 66
Baud, 112, 114, 117, 120
Binary file, 39, 79
Blip, 14
2nd SFT, 28
DELETE, 26
INSERT, 26
LOCK, 29
ONLINE, 117, 118
Software control of, 140
Buffer, 142
Burning, see EPROM
Bus, 138
Byte, 14

C

Cable, RS-232C, 112, 114
Calculator, 41

Quick reference, 132
Capsule

Device, 16

HHC, 7

Library, 75
Carrier signal

Cassette interfnce, 11K

189
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Carrler signal (continued)
Modem, 117
IV Adaptor, 124
Currying case, 15, 16, 20, see also
Attnche carrying case
‘wreying strap, 15
‘wssette interface of Modem, 118
agsette recorder, 120
haracter generator in TV Adaptor, 157
AR key, 12,19, 35,64,128,132.133, 136,142
lock, Internal, see Time of century clock
lock / Controller, 53
Quick reference, 133
Color Plotter, 107
Caution on handling mechanism, 135
Caution on use with AC Adaptor, 135
‘ompiler, 82
‘omputer program, 81
‘onstant, in Caleulator, 49
‘ontrol byte, 135
‘ontrol character, 145, 147
‘ontrol command, 157, 159, 167
PU, 137
PPower for, 141
Current file, 22
Current line, 22
Cursor, 23, 139, 149
(ursor control, see Arrow key

—_ s

D

Data entry, 76

[DB-25 connector, 112, 114

Debugging, 85

Default character, 154

OELETE key, 26, 27, 29, 31, 32, 130, 133, 149
Device capsule, 16, 72, 127

Direct-connect modem, 115

Display RAM, 155, 156, 171

Downloading, 85, 91, 115

E

ILCB, 141, 142, 152, 153
Pditing key, 13
Fiditor
FFile System, 22
Microsoft BASIC, 88
SnapBASIC, 91
pNTER key, 12, 147
LPROM, 93, 94
FPROM Burner, 93, 94, 127
Uenaable programmable ROM, see EPROM
[ucupe sequence, 157, 160, 168
Lvent control block, see ECH
xecutible (e, 19
PXPUCT for progrsm tnput, 142
fiktrinnle RAM, 66, 67, 14 |

P

File, 21, 143
Auto file, 80
Back-up on cassette tape, 118
Back-up on PMP, 69
Copying, 35
Copying to or from a PMP, 68
Deleting, 36
Leader, 121
Nontext, 120
Printing, 37
Renaming, 36
Rules for naming, 23
Saving un cassette tape, 121
SNAP, 73
Text, 120
Trailer, 121

Transferring from computer to computer. 79

File name, 23, 36

File space, 67

File System, 21, 142
Editor, 22, 142
Editor quick reference, 130
SNAP files, 74

File type, 39

Floating point numbers
Accuracy of, 45, 143
Microsoft BASIC, 88
SnapBASIC, 90

Foreground, 135

FORTH, 83, 93, 140, 176

Function key, 13, 147
Defining, 62

G

Graphic mode, TV Adaptor, 151, 159, 166,

167, 168, 170
Graphics

Color Plotter, 111

LCD, 140

TV Adaptor, 123

H 7

HELP key, 13, 60, 62, 64, 147
HHC capsule, 7. 71,92, 127, 137
HHC/SDT, 93

High-level language, 82

Host computer, 85

I

1/ 0, 95, see also Inpul, Output, Peripheral
11O Adaptor, 16, 99, 125

1O key, 1, AN, 61, 96, 97, UN, o, 147

1/O menu, 17, 14, 67, 96, ¥7, i

Tiput, 945, T2

Input/output, see 1/O

INSERT key, 26, 27, 29, 31, 32, 130, 149
Internal RAM, 97

Interpreter, 83

Interpretive execution, 83, 84, 140
Intrinsic RAM, 21, 36, 67, 143

Inverse image, 146

Invisible file, 40

K

Katakana on TV Adaptor, 157
Keyboard, 12, 139, 142
Auto-repeat feature, 26
Calculator’s use of, 41
Overlay. 16
LCD, 14, 139, 142, 146
Power for, 140
Protection of, 20
Scrolling, 23
Slaving peripheral to, 98
Library capsule, 75, 143
Liguid crystal display, see LCD
Lock key, 14,29, 32, 130

- Logical unit number, see LUN

LUN, 142, 152

M

Machine language. 81, 140
Matrix mode, 171
Matrix, TV Adaptor, 138
Memory, 47, 48, 49, see also RAM, ROM
Memory map, 137
Menu
10, 37, 38, 67
Primary, 18

. Message, 80

Micro Printer, 104, 105

Mini Printer, 102, 104

Modem, 72, 77, L15
Auto-answer, 117
Cassette interface, 118

O

Object program, 82

OFF key, 12, 128, see also ALL-OFF key

oN key, 12, 128

Opcode, 157

Operand, TV Adaptor control command, 157
Operating system, 14, 137, 140, 141

Output, 95

P

Page of display RAM in TV Adaptor, 154
Pen, Colar PMlotter, 109, 110

Inidex 1 9 1

Peripheral, 15,95, 139, 142
Characteristics of, 104, 125
Connecting, 96, 1306
Disconnecting, 98, 136
Effect on charging batteries, 20
Plastic sleeve holds in place, 15

Peripheral socket, 11, 16,99, 138

Persistent memory feature, 69

Pixel. 158, 169, 170

Pixel matrix, 166

Pixel mode, 166

Plastic sleeve, 15, 20, 67, 96

Plotter, see Color Plotter

PMP, 15, 65, 125, 136, 137, 143

Polish notation, reverse, 75

Portability of programs, 83

Prifnary menu, 18

Printable character, 146, 148

Printing a file, 37, 96

Program, 81

Program function key, 13, 65, 149

Programmable Memory Peripheral, see PMIY

PROM, see EPROM

Pseudo-machine, 83

R

RAM, 14, 138, 143, see also Memory map

Extrinsic, 66, 67

Intrinsic, 22, 36, 67

Power for, 140

TV Adaptor, 155, 156, 171
Random access memory, see RAM
Raw data, 155, 156
Read-only memory, see ROM
Reverse Polish notation, 75
ROM, 14,92, 138

TV Adaptor, 157
ROTATE key, 33, 131, 147
Rounding in calculator, 45
RS-232C

Cable, 112

Capsule, 80

Interface, 79, 112

S

Scientific Caleulator, 75, 143
SEARCH key, 33, 131, 149
nd SFT key, 14, 28, 29, 139
Second shift key, see 2nd 511 key
Semigraphic mode, TV Aduaptor, 151, | 5K, 166,
167, 168, 169
Serial interface, see R§-233C
SHIFT key, 14, 27,29, 139
Slaving peripheral to LCD, 98
SNADP, 83, 88, 91, 140, 152, 176
SNAP (ile, 73
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SnapFORTH, BY, 176

Souree program, 82

Syuenker, 140

NIAID Key, 13,61, 139, 147

Syntem Development Tools, see HHC/SDT

T

Target computer, 85
Telecomputing, 3, 77, 116, 119, 120
TEST NORMAL switeh, 116
Text file, 39
Thermal printer, 103
Time of century clock, 54, 141
Transmission rate, see Baud
Turret of Color Plotter, 107, 109
Care of, 110
Changing pens, 110

TV Adaptor, 122, 125, 146, 151
Use only with AC Adaptor, 126
Typing key, 12

U

Unigue character, 146
Uploading, 77, 94, 115

\'4

Video adaptor, see TV Adaptor
Video monitor, 122

w
Word wrap, 105
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