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INTRODUCTION
This is the final substantive report submitted by Visek &
Maggs, contractor under United States Department of Education
Contract No. 300-83-0271, "A Talking Computer System for Persons
with Vision and Speech Contracts.” This report contains a
detailed description of the six software/hardware systems

designed and tested by Visek & Maggs in accordance witht the

terms of this contract.

The basic philosophy of the contract proposal and the Design
Report developed under the contract was that, with appropriate
software, persons with vision and speech handicaps could use
inexpensive off—the-shelf computers rather than expensive custom
made devices. This philosophy was based on the tremendous
success of previous work by the two general partners in the
contractor organization in designing the speech and blind user
software for the Echo II Synthesizer for the Apple computer,
software that was instrumental in making artificial speech

available on a mass-produced basis at a highly affordable price.

However, despite its wide acceptances this early software
had two serious drawbacks. First it required substantial
additional programming to be of any use to speech-handicapped
persons. Seconds, it was written in machine language for the
obsolescent Apple 11 computer and could not easily be transferred
to other machines.

To meet the requirements of the speech-handicapped, contractors

developed a highly sophisticated authoring and customization

system, allowing the speech-handicapped person or an assistant to

4
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CUstomize the software to meet the particular combination of
handicaps and needs of the particular individual.

The software developed previously is not suitable for the
IBM~compatible personal computers that have become the standard

in many business offices, nor for the most popular brand of

portable computer,; the TR5-80 Model 100, nor for the many new

types of computers sure to appear in the next few years in this
area of rapidly changing technology. The software developed
under the present contract is written not in the native machine
language of the Apple Il or any other particular brand of
computer, but in the universal language "C", which will run on
all present and future brands of computers. Thus this software
can still bring benefits to persons with vision and speech
handicaps long after the present generation of computers is
obsolete.

The material which follows describes in detail the software
for blind users, Screen—Voice, as adapted to three types of
computer: the Apple Ile (the most popular computer in schools),
IBM~compatible personal computers (the most popular office
computers, available in tabletop and portable versions), and the
TRS5-B80 Model 100 (the most possible portable computer). Finally
the source code of the most elaborate versions of the software,
those for the IBM-compatible personal computers is reproduced in

full.
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USER’S MANUAL
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PREFACE

\

This user’s manual tells how to set the switches on a speech

synthesizer and how to install the Screen-Voice software for the

IBM Personal Computer, and provides instructions for blind users

of the software. This manual assumes the IBM Personal Computer

is set

up and ready to operate, and that the speech synthesizer

has been connected to the computer in accordance with the

instructions supplied with the synthesizer.

Purposes-of The Manual

This manual has five purposes:

1. To

tell you how to set up your computer and speech

synthesizer for use with the Screen-Voice software.

2. To
3. To
4. To
5. To

Quide you in getting the Screen-Voice software working.
explain the options for reading from the computer screen.
explain the options for controlling the types of output.

help you set up special pronunciation tables.



INTRODUCTION

The Screen-Voice software for the IBM Personrnal Computer is a

program that provides two essential services for the blind user.
First, it sends to the speech synthesizer a copy of everything

that appears on the screen, to be spoken as it appears on the

sCreen. Second, it allows the user to select parts of the
" contents of the screen for review, replaying individual lines;,

words, or letters.

SYSTEM REGRUIREMENTS
This software is designed for use with the IBM Personal

Computer and any of the following brands of speech synthesizer:

Echo GP, Intextalker, Microvox, or Votrax Personal Speech System.
The software may work with some IBM-compatible personal
computers and can be adapted for other synthesizers as explained

in the final section of this manual.

USING SOFTWARE DEVELOPED FOR SIGHTED USERS
OF IBM PERSONAL COMPUTERS

Many, but by no means all, software programs developed for
sighted users of the IBM Personal Computer can be used with
Screen-Voice. For instance, blind users can write and run
programs in the BASIC programming languége supplied with the IBM
Disk Operating System. Many commercially available programs will

also work. Some, however, will not work.
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There are three possible types of problems in using
commercially available pfograms. Firsf, some commercial programs
are supplied on diskettes which incorporate special features to
prevent illegal copying. Some of these programs will incorrectly
identify an attempt to use Screen-Voice as an attempt to make an
illegal copy and may refuse to cooperate with Screen-Voice.
Second, some programs write information directly to the computer
screen,; bypassing the standard IBM screen output software built
into the computer and its operating system. This technique gives
faster performance for these programs, but makes it impdésible
for Screen-Voice to capture abd speak the programs’ output.
Third, some programs, because they depend heavily on graphics or
screen location of text, are difficult to describe verbally.

Thus they are unsuitable for blind users.

Screen-Voice will work well with software developed
especially for blind users. This software, for purposes such as
word processing and data base management, makes use of the power
of the computer to search for the words that blind users want to

/
change or the information they want to get.

HOW MUCH OF THIS MANUAL DO I NEED TO READ?.

The most essential part of the manual deals with screen

review and output control features of Screen-Voice. You must
thoroughly familiarize yourself with these features. However,
don’t worry about forgetting some of them -—- you can have the

computer help you while you are running a program, without

interfering with the operation of the program.

3 10
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If you are planning to ;nstall your synthesizer and
Screen-Voice yourself, you must study the sections of this
manual on installation before you try to use Screen-Voice. If
someone else does the installation, they must read those
sections.

The custom pronunciation table feature is a part of the
manual that can be left until later. VYou may find that the brand
of synthesizer you have selected mispronocunces some words —-— your
last name, for instance. The custom pronunciation table will let
you enter the pronunciation you want for these words.

Unless you intend té use a brand of synthesizer other than
the Echo 11, Intextalker, Microvox, or Votrax Personal Speech
System, you can completely ignore the section of the manual on

adapting Screen-Voice for use with other synthesizers.
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SETTING THE SPEECH SYNTHESIZER SWITCHES

The speech synthesizer must be attached to the computer in
accordance with the instructions provided by the synthesizer
manufacturer in the manual that comes with the synthesizer. If
the manufacturer provides a demonstration diskette, it must be
used to test the speech synthesizer once it is ins#alled, A blind
user will find it very convenient to plug the computer, speech
synthesizer, and the video monitor (if he or she has one) into a singl

power strip so that they may all be turned on with one switch.

Most brands of speech synthesizer have optional switch

settings. These switches must be set as follows:

Echo GP:

The switches are located on the_bottom of the synthesizer
near the middle of the back. (The back is the side where the
wires come out.) There is a square hole in the back of the
synthesizer, and in this hole are four tiny switches. The part
of each switch toward the back of the synthesizer must be
pushed inward. This will turn these switcﬁes on and will set the
synthesizer for 9600 baud, which means high-speed communication

of information from the computer to the synthesizer.

Intextalker and Microvox:

The hardware of these two synthesizers is identical. The
switches are located inside the synthesizer. Make sure the
synthésizer is unplugged from the electric power line before

attempting to change the switches! Get a Phillips screwdriver.

BEST COPY AVAILABLE Y
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Turn the synthesizer upside down find the heads of two screws.
One is located in the middle of the right side of the bottom of
the synthesizer, just in from the edge; the other screw is
located in the middle of the left side of the bottom of the
synthesizer, just in from the edge. Remove the two screws, turn
the synthesizer right side up and remove the top cover.

Now place the synthesizer with the side with the volume
control knob toward you. There are two sets of eight switches
that will have to be set. The first set is located halfway
between the right and left edges of the circuit board inside the
synthesizer, about one inch back from the front of the board.
Switch number 4, which is the fourth switch from the rear of the
board on this set of switches, must be pushed to the right.

The other switches must be pushed to the left. This will set
the communications rate to 1200 baud or medium speed.

The second set of switches is located very near the right
hand edge of the board, about three inches back from the front of
the board. On this set of switches, switches 1, 2, and 8 (the
first, second, and eighth switches from the rear of the board)
must be set to the right. The others must be set to the
left. This will provide for what is called "hardware
handshaking" -- sending electronic signals to coordinate the
activity of the synthesizer and the computer. If you have the
Intex upgrade for improved pronunciation, switch settings may be
different, as described in the instructions that come with this

upgrade.
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Votrax Personal Speech System:

Turn the synthesizer so the volume control is away from you.

On the part of the synthesizer that is now toward you, about
three inches leftward from the right side is an oblong hole,
about one-third of an inch high and one inch wide. A set of
eight switches is recessed about one-half an inch behind this
hole. The switches must all be pushed down, except switch 6
(the sixth from the left), which must be pushed up. In case

you are interested, the technical terms for these switch settings
are: 9600 baud, RTS serial port ﬁommunication, 7 bit word with
ignored parity bit, ﬁower-up message spoken, serial port used as

primary input port, and self-test off.
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GETTING STARTED

We will first list and then explain in detail the steps in
getting started with your Screen-Voice software. Experienced IBM
users may read the headings to determine which sections they
already know. The installation procedure described below will
inform Screen-Voice of the brand of synthesizer you are usings so
it can customize itself for this brand. It will also copy some
copyrighted IBM software from the IBM DOS diskette to the
Screen-Voice diskette. (The copyright laws do not allow
distribution of this software on the Screen-Voice diskette, but
they do allow you to make a copy of it for your personal use if
you own a genuine copy of IBM DOS.) Finally, the manual will |
explain how to makg working copies of your Screen-Voice diskette

so that the original can be kept in a safe place as a backup

copy.

PREPARATIONS
Make sure your synthesizer is plugged in, turned ons and
connected to the computers and that the computer is plugged in

but turned off.

STARTING UP THE COMPUTER

Get your DOS (Disk Operating System) disk. You must have
IBM DOS 2.0 or a higher number -- DOS 1.1 for instance will not
work. If you do not have the right version of D0OSs show these

instructions to your IBM dealers who will be delighted to sell

you the appropriate version of DOS.

Now we will explain for new IBM users how to put this disk

in the computer and how to start the computer running. In the

15
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front of the box that enclosés the main computer unit there will
be one or two disk drives. The disk drive or drives will be
located in a recessed area about 12 inches long and three inches
high. The disk drive you want is located in the left half of
this recessed area. It is called Drive A by IBM. If you feel

the front of this drives you will feel two thin horizontal

slotss, one on the right and one on the left. Between them is the
door of the diskette drive. If the door is closed there will
still be a recess below it. If the door is open, the recess will

extend above gnd below the slots and you will be able to feel the
open door near the top of the middle of the disk drive. Practice
opening and closing the door and then leave it open.

Now pick up the DOS diskette, which will be in a paper
cover. Handle the diskette only by the edges, so as to avoid
damaging its sensitive recording surfaces. Remove the diskette
from the paper cover and feel around the edges. You will find
two very small notches on one side and one larger notch on
another side.  Now hold this diskette horizontally, so that the
two small notches are on the side toward the computer and the
larger notch is to the left. Making sure the door is open,
insert the diskette in the slot in Drive A and push it all the
way in. Do not force it. Now close the door. Do not force the

door closed if something is blocking it or you could damage the

diskette.
Nows turn on the computer. The diskette unit will whir
for a while and then fall silent. At this point the computer

will not be talking, but unless it has an automatic clock, it

BEST COPY AVAILABLE °  1g
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will be writing a message on the screen to ask the time. To
bypass the request for the times do the following. Without
pressing any keys, put your finger at the right top corner key on
the keyboard. Still without pressing any keyss move your finger
two keys to the left of the right top corner key. Now move your
finger to the key below this. Your finger will be on the

ENTER key. Press it twice.

INSTALLING SCREENREADER

The following procedures will install Screen-Voice and tell
it what brand of synthesizer you are using. Note: If you change
brands of synthesizer you will need to repeat this procedure.
During the process parts of DOS will be copied automatically to
your Screen-Voice diskette so that you can later use that
diskette to start up your computer.

First we will give a summary for experienced IBM users;

then we will give a much more detailed explanation for new users.

Summary for Experienced Users

Make sure that your synthesizer has been turned on, so that
vyou will hear any message Screen-Voice may send to it. if you
have two floppy diskette drives, leave your DOS disk in drive A
and insert the Screen-Voice diskette into drive B. Type "b:"
followed by the first letper of the name of your synthesizer.
For Intextalker, type "i"; for Microvoxs type "m"; for Echo GP,
type "e"j for Votrax Personal Speech System, type "v". Aafter a
moment, the synthesizer should say "Screen-Voice by Visek and
Maggs" and "configured for'" followed by the brand name of your

synthesizer.

10.
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If you have only one floppy diskette drive (with or without
a hard disk drive), leave the DOS diskette inserted and type "b:"
followed by the letter corresponding to your synthesizer as given
above. Since the installation program needs to copy some DOS
files onto your Screen—-Voice diskette, you will need to switch
diskettes and presé the ENTER key each time you year the disk
drive stop. After several switches, the synthesizer should say
"Screen-Voice by Visek and Maggs" and "configured for" followed

by the name of your synthesizer.

Instructions for New Users

First make sure that your synthesizer is turned on, so that
you will hear any message Screen-Voice sends to it. The
procedure beyond this point depends upon what type of.disk drives
your computer has. The following instructions will cover in turn
computets with two floppy diskette drives and computers with one
floppy diskette (with or without a hard disk drive).

If you have one floppy diskette drive and one hard disk
drive, skip to the section below called "Instructions for New
Users with Only One Floppy Diskette Drive.” If you have two

.

floppy diskette drives, continue reading.

Instructions for New Users with Two Floppy Diskette Drives
The next step is to place the Screen-Voice diskette in the
right hand drive, drive B. Now what you do depends on what brand

of synthesizer you have:

11
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If you have an Intextalker, type:
b:i

and then press the ENTER key.

If you have a Microvox, type:
b:m

and then press the ENTER key.

If you have an Echo GP, type:
b:e

and then press the ENTER key.

If you have a Votrax personal speech system, type:
b:v

and then press the ENTER key.

By typing "5:" vyou have told the cémputer to loqk on the
diskette in the right hand drive, drive B, for the file specified
by the letter corresponding to your synthesizer. The diskette
drives will whir and when they stop whirring the synthesizer
should say "Screen-Voice by Visek and Maggs:" and "configured

for", followed by the name of your synthesizer.

Instructions for Users with Only One Floppy Diskette Drive

If you have only one floppy diskette drive, with or without
a hard disk drive, the procedures are more complicated. Remove
the DOS diskette and insert the Screen-Voice diskette. Type the

following depending upon your brand of synthesizer:

19



If you have an Intextalker, type:
b:i

and then press the ENTER key.

If you have a Microvox, type:
b:m

and then press the ENTER key.

If you have an Echo GP, type:
b:e

and then press the ENTER key.

If you have a Votrax personal speech system, type:
b:v

and then press the ENTER key.

The diskette drive will whir. When it stops, remove the DOS
diskettes insert the Screen-Voice diskette and press the ENTER
key. The drive Qill whir again. When it stops, remove the
Screen-Voice diskette and insert the DOS diskette. Presé ENTER.
The diskette drive will again whir and stop. Switch diskettes
and then press ENTER each time the drive stops, until the
synthesizer says "Screen—-Voice by Visek and Maggs," and

"configured for" followed by the name of your synthesizer.

MAKING WORKING COPIES OF YOUR SCREENREADER DISKETTE
If you are an experienced IBM Personal Computer user, make
some working copies of the Screen-Voice diskette using the

DISKCOPY command. (The Screen-Voice diskette is not copy-

137 20



protected.) Experienced users may skip the following detailed

instructions on making extra copies.

Now we will explain how to make working copies of your
Screen—-Voice diskette. It is important to make several working
copies so that you can put the original diskette and one working
copy in a safe place as a backup inAcase the copy you are using
is accidently damaged or erased or physically wears out.

Remove the Screen~Voice diskette and cover the large notch
with one of the special write—-protect stickers provided with each
box of blank diskettes. These stickers are about one inch by
one—-quarter inch. {Note: They are not the bigger stickers
provided for use as labels.) When the notch is covered, the
diskette drive cannot alter the contents of the diskette; so by
covering the notch, you can protect your diskette from accidental
modification. Now get a blank diskette to use in making a copy
of Screen-Voice. The copy procedure depends on the number of

floppy disk drives you have.

Making Working Copies if You Have Two Diskette Drives

If you have two floppy diskette drives, insert the DOS
diskette in drive A (the left hand drive) and a blank diskette in
drive B (the right hand drive). Now type the following and then

press the ENTER key once:
diskcopy a: b:

When Drive A stops whirring, remove the DOS diskette from drive A

and place the Screen-Voice diskette in drive A. Press the ENTER

BEST COPY AVAILABLE '*~ 21



key. The drives will whir for quite a while as they copy all the
information from the Screen-Voice diskette to the new diskette
you have in Drive B. When the whirring stops, the copying is

done.

Making Working Copies if You Have One Floppy Diskette Drive

Now we will explain how to make working copies of your
Screen-Voice diskette if you have only one floppy diskette drive.
Insert the DOS diskette in the floppy diskette drive. - Then type

the following and then press the ENTER key once:
diskcopy a: b:

The Screen-Voice diskette is called the "source" diskette and the
blank diskette is called the "target" diskette. The synthesizer
will tell you when to insert a diskette or press a key. It will
notify you when the copy is done and ask if you want to make
another copy. Press the "Y" or "N" keys, depending on what you

want to do.

USING SCREENREADER

Once you have configured your Screen-Voice diskette and made
working copies of it, using Screen-Voice is very simple. All you
will need to do is to put a working copy in drive A before
turning on the computer. When the computer is turned on, the
Screen-Voice software appropriate for your synthesizer will be
loaded automatically into your computer and the synthesizer will
say "Screen-Voice ready." You may then replace the working copy

of the Screen-Voice diskette with one of your program diskettes.

13
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If you turn the computer off, you will have to put a copy of the

Screen-Voice diskette in drive A before you turn it on again.

l\
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OUTPUT CONTROL FEATURES

When your computer is turned on and Screen-Voice is
activated, it automatically selects a number of standard or
"default" features for reading what is sent to the screen.
However, for special purposes you may want to choose other
features. This chapter explains the standard.features and your
options for varying them.

The standard features for Screen-Voice attempt to imitate
what a sighted person would say if asked to read what was written
on the screen. The special features allow various types of more
detailed readings for tasks such as proofreading. They also
allow less detailed reading to enable rapid skimming of the text

on the screen.

How to Select an>0utput Control Feature

To select an output control feature, hold down the Control
key (the key immediately to the left of thé A key), and while
holding it down press the E key. This combination is called
Control-E. The next step is to release these two keys and press
the command key given below for the feature desired. In some
cases it will also be necessary to type a number. For these
commands, upper case and lower case letters have the same
specified effect. ,

An attempt has been made to choose command keys so that the
letters on the keys are related to the first letters of the hames
of the commands, but this has not always been bossible. Single- -

key commands rather than whole-word commands are used because,

although they are harder to remember, they are much faster to use

17 oy



after some practice. One can issue any number of Screen-Voice
commands in a row and commands may be issued at any time the

computer is accepting key presses.

GENERAL PRONUNCIATION FEATURES

Most speech synthesizers allow commands to be sent by the
computer to control synthesize% pitch, volume, speed, and
intonation. Details vary from synthesizer to synthesizer. Thus
the commands described here for varying synthesizer voice
characteristics may have different effects with different
synthesizers. If a particular brand of synthesizer lacks certain
pronunciation features, the command may have no effect, but will

do no harm.

Intonation

Most synthesizers allow the user to select either an
imitation of human speech intonation or robot-~like flat speech.
Some people prefer the flat speech because no synthesizer selling
for less than $4000 offers good intonation. Others find flat
speech boring and prefer inaccurate intonation. Screen-Voice
sets the synthesizer initially to provide intoned speech. To
switch to flat speech type Control-E and then I. To switch back

to intoned speech, type Control-E and I again.
Remember: I is for Intonation on or off.

Speech Rate
Most synthesizers allow the user to control the rate of

speech. Blind persons who are experienced with speech

i8 95



synthesizers usually like to run them as fast as possible, so as
to increase their effective reading speed. However, even
experienced users sometimes need to slow down the synthesizer for
difficult passages. To set the synthesizer speech rate, type
Control~-E, then R, and then a letter from A to 2. The letter A
stands for the slowest rate, the letter 2 for the fastest rate
and other letters for rates in between. If your synthesizer has
only one rate, this command will have no effect. If your
synthesizer has only two rates, letters in the first half of the
alphabet will select the slower rate, and letters in the second
half of the alphabet will select the ¥aster rate. The 1initial
rate is programmed into the synthesizer by its manufacturer. For
some synthesizers, such as the Intextalker or Microvox, changing

the rate may also change the pitch.

Remember: R is for Rates

the following letter selects the rate.

‘Volume

Some synthesizers allow users to control speech volume
throuéh the computer. Others offer a convenient volume control
knob oﬁ the synthesizer. GStill others have both options. To set
the volume through the computer, type Control-E, then V, and then
a letter from.A to Z. If the synthesizer has computer-
controllable volume, the letter A will produce the softest
volume, the letter 2 the loudest, and other letteré will produce
intermediate volume levels. If the synthesizer has less than 26

different levels of controllable volume, letters close together
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in the alphabet may not produce different volumes. On most
synthesizers, use of the volume control knob on the synthesizer
itself is a better way to change volume. The initial volume is

programmed into the synthesizer by its manufacturer.

Remember: V is for Volume;

the following letter selects the volume.

Pitch

Some synthesizers allow computer control of speech pitch.
It may lessen fatigue to vary the pitch from time to time so as
not to listen to the same voice for hours on end. To set the
pitch control through the computer type Control-E, then P, and
then a letter from A to 2. If the synthesizer has computer-
controllable pitch, the letter A will produce the softest pitch,
the letter Z the loudest, and other letters will produce
intermediate pitch levels. If the synthesizer has less than 26
different levels of controllable pitch, letters close together in
the alphabet may not produce different pitch levels. The initial
pitch is programmed into the synthesizer by the synthesizer
manufacturer. For some synthesizers, such as the Intéxtalker or

Microvox, pitch can also be varied by changing the rate.

Remember: P is for Pitchs

the following letter selects the pitch.

Pauses
Scientific research shows that it is easier to understand
speech'synthesizers if they are programmed to pause bfiefly

between words. However, the pauses slightly slow down the
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reading speed. When Screen-Voice starts running, it does not add
pauses between words; however there is an option to add pausing.
Some synthesizers, such as the Votrax Personal Speech System,
automatically provide a short pause between words. With these
synthesizers, if Screen-Voice is set for pausing, there will be
an extra long pause between words. To switch between not pausing
and pausings press Control-E, and then letter E. To switch back,

use the same command.
Remember: E is for Enunciation on or off.

Custom Pronunciation

Sometimes synthesizers mispronounce words or fail to handle‘
abbreviations properly. Sometimes users get tired of hearing
long words pronounced in full over and over again. The custom
pronunciation table feature, discussed in more detail in a later
chapter, allows the user to specify the desired pronunciation for
each word in a list. When Screen-Voice is activated, the
substitutions provided in this table are automatically put into
effect whenever screen-Voice is in normal speech mode. (When the
synthesizer is spelling letter by letter or with the "Alpha,
Bravo, Charlie" alphabet, custom pronunciation is temporarily
suspended, because it is assumed that the user is using these
modes to find out in detail what is actually on the screen.) To
switch between custom and regular bronunciation, type Control-E

followed by C. To switch back, use the same command.

Remember: C is for Custom pronunciation on or off.
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FEATURES FOR MORE DETAILED READING

The usual way of reading text does not bring out all the detail

necessary for proofreading. The proofreading features of

Screen—-Voice allow the user to have just the amount of extra

detail he or she wants for the particular task at hand.

Spelling or Whole Words

When Screen-Voice is activated it reads by whole words. For
proofreading it may be necessary to have individual words spelled
out, since two words may be spelled differently but pronounced
the same (for instance "t h e i r" and "t h er e"). A word
could be spelled wrong but pronounced correctly (for instance
"t hair" will be pronounced "there") or spelled correctly but
pronounced wrong due to a shortcoming of the speech synthesizer.
To have words spelled out, type Control-E, and then L. To return
to normal whole word pronunciation press Control-E and then N.

Some people have trouble understanding a synthesizer when it
is spelling letter by letter. To have spelling done not with
letters, but with the "Alpha, Bravo, Charlie" alphabet, press

Control~-E and then type B.

Remember: L for Letter by letter spelling;
B is for Alpha, Bravo, Charlie spelling;

N is for Normal (whole word) pronunciation.
Capital Letters

Proofreading may require distinguishing upper case from

lower case letters. To have upper case letters indicated, press

Control~-E and then U. The computer will then say "cap" before
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each upper case letter. To go back to regular reading, press

Control-E and then U again.

Remember: U is for Upper case on or off.

Punctuation

In normal reading, special symbols such as "$" and "+" are
usually read outs but common punctuation marks such as period and
comma are not pronounced. when.Screen—Voice starts, it is in
normal reading mode. All special symbols and all punctuation on
the screen are pronounced except the following: dash, period,
comma, semicolon, exclamation point, question mark, star, double
quotes, apostrophe, tilde, grave accent, vertical line,
backslash, left parenthesis, right parenthesis, left bracket,
right bracket, left brace, and right brace. When reading
numbers, a decimal point will be pronounced as point. If a
combination of digits, dollar signs, commas, and periods is
encountered that is not a well-formed number or monetary amount,
all characters will be pronounced to alert the user to the
unusual situation.

This option is called "Some" punctuation. If you have
switched to another punctuation option, you can return to "Some"
punctuation by typing Control-E and then S.

When proofreading, it is usual to pronounce all punctuation
but not to indicate spaces. This option is called '"Most"

punctuation. It is available by pressing Control-E and then M.

22" 30



Finally, for some purposes it is necessary to know exactly
what is on the screen, including spaces. This option, called
"All" punctuation, is available by pressing Control-E and then A.

None of these modes provides an indication of video cursor
movement about the screen. Positions of this cursor may be
checked at any time the computer is accepting input, by using the

video cursor command described below.

Remember: S is for Some punctuation;
M is for Most punctuations

A is for All punctuation.

Numbers
The reading of numbers also differs in ordinary speech and

in proofreading. In normal speech, for instance, a three

followed by a four followed by a five is pronounced "three

hundred forty five." When proofreading, the same number is
pronounced digit by digit, as "three four five;" When
Screen-Voice starts, numbers are pronounced in normal speech
mode, except for combirnations of digits, commas, dollars signs
and periods that constitute neither well-formed numbers nor
proper monetary amounts. These combinations, such as $3,4.5 are
spoken character-by-character. To switch between normal speech
mode and digit—by-digit mode type Control-E and then D. To

switch back, use the same command.

Remember: D is for Digits on or off.
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FEATURES FOR LESS DETAILED READING

The following options allow text to be read faster by
skipping portions of it. (Remember also that setting the
synthesizer to a fast speech rate, as explained earlier, will

speed up reading without loss of any text.)

Skimming

Dften a user wishes to skim through text to see if it is of
any interest. A skimming option is available that just reads the
long words in the text, those with seven or more letters.
Numbers and strings of punctuation and other symbols are skipped
regardless of length. To just read these big words, type
Control-E and then J. To return to ordinary reading, type

Control-E and J again.
Remember: J is for Just reading long words.

Ignore Top Lines

Normally_Screen—Voice reads everything that appears on the
screen. However, some programs continually write status
information on top line of the screen. This information, such as
the number of the column currently being written, is of little
value to the blind user, and is highly annoying when it
interrupts spoken text. To set the computer to ignore lines at
the top of the screen, type Control-E, then T, then a letter from
A to Y. The letter indicates the first line that will be
pronounced. If the letter is A, the whole screen will be
pronounced. If the letter is B, pronunciation will start at the

second line on the screen, if it is C, pronunciation will start
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at the third line on the screen. The letter Y turns off speech
on all but the bottom line. To turn all the lines back on again,

type Control-E , then T, then A.

Remember: T is for Top line of screenj

the following letter specifies the first line to read.

Columnar Reading

A feature that is useful both for skimming and for other
purposes is columnar reading. One usé of this feature is to read
a column of numbers in a table. Another is to skim text, for
instance, by reading only the first twenty characters on each
line. There are eighty columns on the screen. The leftmost
column is considered té be column 00 and the rightmost column 1is
considered to be column 79. To set which columns are to be read,
press Control-E, theﬁ type the letter O. Next, type in two two-

digit numbers, each between 00 and 79. If you make a mistake,

the computer will tell you and give you a chance to correct it.

To return to normal reading of the whole screen press Control-E,

type the letter 0, and press the ENTER key.

Remember: O is for Only certain columns;
the next 2 digits give the left column;

the last 2 digits give the right column.

Count Repeating Punctuation

A feature of some programs that is useful for sighted
persons but annoying for blind users is repeating punctuation.
One word processing program, for instance, indicates page breaks

by putting a row of seventy—-nine dashes on the screen. Few
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people want to hear the synthesizer say "dash"” seventy-nine
times. This option deals with this problem.

When Screen-Voice is activated it is in "Some” punctuation
mode (see explanation above), where some punctuation characters
will be pronounced and some will be ignored. In addition,
Screen-Voice initially does not count repeating punctuation——each
instance of the punctuation to be spoken will be individually
pronounced, no matter how often it repeats.

Pressing Control-E and then 6 switches to a mode where
repeating punctuation signs are counted and the count is spoken.
The user will only hear the count for those characters that the
current punctuation mode (All, Most or Some) is supposed to
pronounce. All other characters will continue to be .ignored.
Using this feature in Most or All modes, seventy-nine dashes in a
row would result in the synthesizer saying the word '"dash”,
followed by the count "seventy-nine", followed by the word
"times". To return to saying each instance of the repeating

punctuation, type Control-E followed by the letter G again.
Remember: G is for Get rid of repeating punctuation (on or off).

Stopping Speech

Often the computer will display a screenful of text, but as
soon as Screen-Voice starts saying it, the user will realize that
he does not want to hear it. The zap feature allows the user to
have the synthesizer stop speaking the text it is preparing to
say. The effectiveness of the zap feature depends upon the brand

of synthesizer used -- some cannot be stopped once text has been
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sent to them. The zap command can be entered only if the running
program is accepting key input. Sometimes, even when a program
will not take regular key input, it can be stopped by pressing
Control-C. Then the zap command can be given. To stop speech,
type Control-E, then Z. In help mode, the computer will send the

phrase "clear buffer" to the synthesizer immediately after the

zap" command;} however, this phrase may not be spoken since some

synthesizer remain inactive for a few moments after receiving a

zap" command.
Remember: 2 is for zap the speech buffer.

Input Modes

Whenever typing a key causes the corresponding letter,
number, or symbol to appear on the screen, Screen-Voice will
immediately read.the letters number, or symbol from the screen,
without waiting for the end of the line. This is called key
echoing. Good typists often feel that their time is being wasted
listening to the synthesizer echo each key. To turn off key
echo, type Control-E and then K. To turn it on again, type

Control-E and then K again.

Remember: K is for Key echo on or off.

HELP FEATURES

Reporting Command Key Functions
There are so many options that it may be hard to remember
which options have been set or which key affects which options.

Typing Control-E and then H, will put the computer in a mode

2s ..
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where the function of each key is spoken if the key is pressed.
If the same command key switches a mode on and off, the new
status will be spoken. To turn off the help messagess type

Control-E and then H again.
Remember: H is for Help on or off.

Position of Video Cursor

Most programs put a cursor or small flashing symbol at the
point on the screen where they expect to receive text. To hear
the location of this point, press Control-E and then Y. The
coordinates will be spoken as first a letter corresponding to the
line on the screen and then a number from O to 79 corresponding

to the column position on the screen.
Remember: Y is for video cursor position.

Changing the Command Control Character

If the word processor or other program you are using
employs Control-E as a command, you will need to select a
different control key by using the following procedure. Instead
of pressing a letter key to choose one of the special features,
press a different control key (ie. press a different letter key
while holding down the control key). You may select any key
except € (because Control-C is used by DOS for escaping from
programs), H (because Control-H is Backspace), M (because
Control-M is ENTER)s or the key currently being. used to start
screen review, which will be discussed below. In selecting a

keys, avoid control keys that have important functions in software
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vyou plan to use. The new control key can then be used to

initiate Screen-Voice output control commands.

Remember: Control keys change the command control character.
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SCREEN REVIEW FEATURES

Screen-Voice provides a wide variety of options for
reviewing what the computer has put on the screen. You may want
a particular line of the screen replayed because you have
forgotten what it said. VYou might have had trouble understanding

the speech synthesizer and want a few words repeated or spelled

out.

The video screen of the IBM Personal Computer has 25 lines
of 80 characters each. For purposes of screen review, the
twenty—five lines are called lines A through Y -- the first

twenty-five letters of the alphabet. The character positions are
called position zero through position seventy-nine. Programs
running on the IBM personal computer keep track of the location
where the next character will be written. Usually they indicate
this location to the user by putting a flashing spot of light on
the screen. This flashing spot is called the "video cursor."
When used for screen review, Screen-Voice keeps track of where it
is reading from the screen. The next location to be read from is

specified by the "audio-cursor.”

Starting Screen Review

To start screen review, hold down the Control key and press
the L key. If the word processor, data base systems; or other
program running on the personal computer is accepting key input,
its operation will be suspended so you can review the screen.
You may now may select various options and continue reviewing
until you decide to return to the program you were using. To

return to that program, press the Escape key. While you are in
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screen review mode, you do not need to type Control-L before
selecting each option. Just type the apprbpriate lettgrs.

While you are in screen review mode, all of the output
control modes previously selected are still in effect. If you
wish to change one of Screen-Voice’s output control features from
within screen review mode, you may press Control-E (or whatever
control key you have previously selected as the command key) and
the usual characters needed to change the feature in question.
Note that in screen review mode, all key presses will be
interpreted as Screen-Voice commands. No keys will be passed to
any other program.

When you enter screen review mode, the audio cursor will be
set to the same position as the video cursor. If the video
cursor is outside the boundaries you specified using the column
or top of screen commands,. however, the audio cursor will be set
to the upper left corner of the screen window. Screen-Voice will
notify you of ﬁhis alternate position. The video cursor will not

be moved during screen review mode.

Remember: Control-L initiates screen review;
Escape ends screen review;

all output control options are still available.

Going to a Particular Line
The lines on the screen are designated by the letters from A
at the top to Y at the bottom. To go to a particular line, type

G and then the letter corresponding to the line.
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Remember: G to Go to a line:s

followed by a letter to specify the line.

¢

Saying Rest of Line

To say the rest of the line the audio cursor is on, press

¢

the ENTER key. When the line has been read, the audio cursor
will be moved to the start of the same line. Thus you can hear

the line again by pressing the ENTER key.

Remember: ENTER to say the rest of the line.

-l R

Moving the Audio Cursor

You can move ups down, right, or left on the screen by
pressing the U, D, R, and L keys. If you are in the word-by-word
mode, pressing the R key will cause the next word or group of one
or more punctuation symbols to the right to be pronounced,.and
pressing the-L key will cause the next word or punctuation group

to the left to be pronounced. If you are in the letter-by-letter

mode, pressing these keys will cause the next letter or character

to be pronounced. It is usually a good idea to switch into "all

]

punctuation pronounced" mode before reviewing to the left or
right. Otherwise pronunciation of many punctuation symbols and

of spaces will be suppressed. Pressing the U key will move the

audio cursor up to the start of the next higher line on the
screen. Pressing the D key will move the audio cursor down to
the start of the next lower line on the screen. If you hit the
right or left end of a line or the top or bottom of the screen,

the computer will tell you and noc harm will be done. When you
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hit the right end of a line the audio cursor will be repositioned

automatically to the start of the same line.

Remember: R is for Right;
L is for Left;
U is for Ups

D is for Down.

Audio Cursor Position

You may wish to know exactly where the audio cursor is on
the screen. (The audio cursor starts in the same place as the
video cursor when you enter screen review mode, but you may have
movedvthe audio cursor.) To have the location of the audio
cursor spoken press the A key. As usual, the position is given
by a letter representing the line and a number representing the

column.

Remember: A 1s for Audio cursor.

Mark a Screen Position and Go Back to it

You may want to mark a position on the screen so that you
can go back to it later. Press the M key to mark the current
audio cursor position. Press the B key to go back to it. The
marked position will stay fhe same unless you specifically change
it. Thus you can mark a positions leave screen review mode and
do other things. When you come back to screen review mode the

marker will be at the same place.
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Remember: M is for Marks

B is for Back.

Finding a String of Characters on the Screen

To find a string of characters on the screen, type F. Next
type the string you want to find and press the ENTER key. (Note:
If the string is over 19 characters long, the twentieth and
following characters will be ignored.

At this point, the synthesizer will pronounce the string you

are looking for. Then it will start at the top of the screen and

- look for the string you want to find. If you have used the

column or top of screen commands, the search will be limited to
the screen window you have specified. If Screen-Voice finds the
string, the synthesizer will say the line of text containing the
string, and then set the audio cursor to the start of the string
it has found. If it does not find the string, the synthesizer
will say "not found” and the position of the audio cursor will be
unchanged. If you find arn instance of the string and want to
look for another, press the space bar. When you are done

looking, press any other command key.

Remember: F to Find a string;
followed by the string and ENTER;

space bar to try to find it again.
Changing the Screen Review Control Character

If the word processor or other program you are using employs

Control-L as one of its commands, you will need to select another

~
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control key by using the following procedure. Instead of
pressing a letter key to choose one of the screen review
features, press a different control key (ie. press a different
letter key while holding down the control key). You may select
any key except C, H, M, or the 'key currently being used to start

output control commands.
Remember: Control keys change the screen review character.

End Screen Review Mode
Finally, you will want to escape from review mode to get
back to the program you were running. Press the Escape key to

end screen review.

Remember: Escape to end screen review.
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BUILDING A CUSTOM PRONUNCIATION TABLE

The synthesizer may make some annoying pronunciation errors

-l -

or there may be words or phrases that the user wants pronounced
differently for some reason. The custom pronunciation table

allows the user to use his own pronunciation for any word that

appears on the screen. We have already given directions for
activating and deactivating this table. We will now describe its
structure so that the user may modify it.

The custom pronunciation table must always be contained in
an ASCII file called "table". It consists of a series of lines,
one for each word which will have a custom pronunciation. Each

line must have the following elements in the order listed:

(1) The word to be specially pronounced;

(2) One space;s

(3) The string to be substituted (zero to forty-eight characters)

‘..?

As an example, many synthesizers pronounce the word "typewriter"
as "type uh writer'". The following line in the custom
pronunciation table will ensure correct pronunciation with most

synthesizers:

typewriter type writer

The treatment of upper case letters when custom

pronunciation is in effect depends upon whether you are having
capitals indicated or not. If you are not having capitals

indicated, custom pronunciation will be provided regardless of

' capitalization. If you are having capitals indicated, the
l situation is more complicated. If only the first letter of a
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word is capitalized, capitalization will be indicated and the
custom table substitution will be made. If any other letters of
a word are capitalized, all capitalized letters will be
indicated, thus breaking the word into pieces. In this case
custom substitution will not be mades because it would generally
interfere with indication of capitalization.

A sample custom pronunciation table is contained in a file
cafled "table" on the Screen-Voice diskette. This table may be
altered using any word processor that is capable of creating an
ASCII text file without special word processing control
characters. (For instance, the "n" option in WordStar works very
well for éditing the custom pronunciation table.) A despérate
user may use the atrocious Edlin text editor supplied by IBM on
the DOS disk. There are limits on the size of table entries and
the table as a whole. In each table entry, the string to be
substituted may not be over 48 characters long. The total size
of the table may not be over 800 characters long (counting spaces
and ends of lines as characters). If the table or an entry in it
is too long;, Screen-Voice will discard the excess characters and

say a warning message.
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ADAPTING SCREENREADER TO WORK WITH OTHER SYNTHESIZERS

The Screen-Voice diskette includes tables of information
about the characteristics of the following brands of speech

synthesizer: Echo GP, Intextalker, Microvox, or Votrax Personal

Speech System. If you are using one of these synthesizerss you
need read no further. If you want to use some other brand of
synthesizer, read on. You may need the aid of someone

experienced in working with an IBM personal computer, since the
following description is quite technical.

If a new brand of speech synthesizer is to be used, a table
must be created with information about it, and Screen-Voice must
be reconfigured to use this table. Further adaptation must be
made if the synthesizer does not meet certain minimum hardware
requirements.

The files on the Screen-Voice disk labeled "e.syn", "i.syn",
"m.syn" and "v.syn" contain tables of synthesizer parameters
needed by Screen-Voice for use with with the Echo GP (e.syn),
Intextalker (i.syn), Microvox (m.syn), and Votrax Personal Speech
System (v.syn). To use Screen—-Voice with another synthesizer a
table must be created for that synthesizer. This table must be
created as an ASCII file named "n.syn" using a word processor or
text editor. It may bé necessary to enter unprintable ASCII
characters in the file. These characters must be given their
equivalent numeric value in the form of a three digit decimal

(base 10) number preceeded by a star (#); for instance Control-C

would be *003. (To put a star itself into the table, usé *042,
the equivalent of the ASCII code for star.) The table must
- 39
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contain the following entries listed below with one entry per

line:

First line: the string of characters necessary to initialize the
synthesizer. (If no initialization is needed, this line must

just be a RETURN.);

Second line: the string of characters necessary to make the
synthesizer pause (for use between words). (If the synthesizer

lacks this feature, this line must just be a RETURN);

Third line: the string of characters necessary to make the
synthesizer stop speaking and throw away any speech data received
but not yet spoken. (If the synthesizer lacks this feature, this

line must just be a RETURN.).

Next twenty-six lines: the strings of characters to be sent to
the synthesizer to implement Screen-Voice’s 26 rate settings,
slowest rate first, fastest rate last. (If the synthesizer has
less than 26 possible rate settings, some of these settings will
have to be the same; if it has more, 26 settings will have to be
chosen.)

Next twenty-six lines: the strings of characters to be sent to
the synthesizer to implement Screen-Voice’s 26 volume settings,
lowest volume first, highest volume last. (If the synthesizer
has less than 26 possible volume settings, some of these strings
will have to be the same; if it has more, 26 settings will have

to be chosen.)

Next twenty-six lines: the strings of characters to be sent to
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the synthesizer to implement Screen-Voice’s 26'pitch settings in
flat intonation mode, lowest pitch first, highest pitch last.
(If the synthesizer has less than 26 possible pitch settings,
some of these settings will have to be the same; if it has more,

26 settings will have to be chosen.)

Next twenty-six lines: the strings of characters to be sent to
the synthesizer to implement Screen-Voice’s 26 pitch settings in
inflected intonation mode, lowest pitch first, highest pitch last.
(If the synthesizer has less than 26 possible pitch settiﬁgs,

some of these settings will have to be the same; if it has more,

26 settings will have to be chosen.)

After creating file n.syn, files n.bat and autoexec.n must
be edited to set the '"mode" command each file contains to the
proper parameters for the synthesizer used. File n.bat must be
edited to say the name of the synthesizer brand.

Once n.syns n.bat, and aufoexec.n are ready, Screen-Voice
must be configured as described earlier in the section of this
manual on "Installing Screen-Voice Software.” To indicate the
type of synthesizer, the person.doing the configuration must

type:
b:n

at the point in the procedure for informing Screen-Voice of the

type of synthesizer used.
If the speech synthesizer plugs into the serial port (COM1),

accepts ordinary English text, is capable of storing at least 256
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characters of text, and says that text each time a carriage
return is sent, no further adaptaiion is necessary. If the
synthesizer fits in 'a slot rather than the serial port, or if it
requires resident text-to-speech software or a custom driver
programs the procedure is much more complex and the assistance of
a highly skilled IBM Personal Computer Assembler Language

programmer will be needed.

This programmer must be able to understand the following

technical jargon. He or she must write a synthesizer interface
program as a .COM program to be loaded before Screen-Voice. The
program must do the following. It must make a copy of the

Communications Interrupt (INT 14H) Vector by using DOS Function
35SH. It then must replace the Communications Interrupt (INT 14H)
Vector with the address of the synthesizer interface program’s
own output handling routine by using DOS Function Call 25H. It
then must gquit and stay resident by using INT 27H. All
communications interrupts will thus be sent to the special ogtput
handling routine. The output handling routine.must redirect
communication meant for ports other than COM1 to the BIOS
Communications Interrupt Routine whose address (the Int 14H
Vector) it has saved. Characters of English text sent by
Screen—-Voice to COM1 must be intercepted by the output handling
routine and stored in a buffer. When a carriage return is sent
out by Screen-Voices it must be detected and the accumulated text
must be processed as necessary and then sent to the synthesizer
to be spoken. The synthesizer interface program is responsible

for saving and restoring all registers it changes and for
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preserving the integrity of information returned in registers by
BIOS calls. It must create and maintain its own stack.

The autoexec.n program must be changed to load the resident
software supplied with the synthesizer and to run thelsynthesizer

interface program before it runs Screen-Voice.
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COMMAND SUMMARY

OUTPUT CONTROL FEATURES
Before typing each of the following commands, type Control-E

or whatever Control key you have selected for output control.

A —-- All punctuation pronounced.

B —- Spell with Alpha, Bravo, Charl;e alphabet.
€ —= Custom pronunciation on/off.

D —- Digits versus numbers.

E —- Enunciation (pauses on/off).

F —— (unused)

G -- Get rid of repeating punctuation on/off.

H —— Help on/off.

I —- Intonation on/off.

J —-- Just speak 5ig words (skim).

K —- Key echo on/off.

L —— Letter by letter spelling.

M —-- Most punctuation pronounced.

N —-- Normal speech.

0 —- Only certain columns (must be followed by two two-digit

numbers).

P —— Pitch (must be followed by a letter).

R —-— Rate (must be followed by a letter).

S —-— Some punctuation pronounced.

T —— Top line of screen to be spoken (must be followed by a
letter). |

U -- Upper case on/off.

V -- Volume (must be followed by a letter).

\
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W —-— ({unused)

X —-— (unused)

Y —— Video cursor position.
2 —— Zap.

SCREEN REVIEW COMMANDS

Type Control-L or whatever Control key you have selected to
enter screen review mode. When you are done press ESCAPE to
exit. While in screen review mode, you do not have to type
Control-L again —-- just type the letters listed below. (Note:
From screen review you can uses in the usual manner, the output

control features listed above.)

A —— Audio cursor position.

B -- Back to marked position.

D —— Down one line.

F —— Find (must be followed by typing the string of characters to

be found and then pressing ENTER.)

G —— Go to line (must be followed by a letter).
L —— Say what is ﬁo the left.
M ——- Mark a place to return.
R —-- Say what is to the right.
U -- Up one line.
ENTER -- Say rest of line.
ESCAPE -- Leave screen review.
45
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PREFACE

In 1981, when we designed the blind user interface for use
with the Apple Computer and the Echo 11 speech, the Apple
Computer had only very limited memory, a maximum of 64K bytes,
and the Echo I1 was the only inexpensive speech synthesizer
available for the Apple. This first blind user interface was
designed to take a minimum of memory and would work only with the
Echo II. Minimizing memory meant hand-coding the blind user
interface in assembly language to squeeze out every last byte.
Minimizing memory also meant, unfortunately, minimizing the
features available. Even so, the low cost of the Echo 11
synthesizer, the fact that our blind user interface was supplied
free with every Echo 11, and the ready availabity of Apple
computers made a talking computer an affordable reality for many
blind persons.

Iﬁ 1985, Apple announced the Apple II RAM Expansion card,
with deliveries to start in December 1985 or January 1986. The
RAM expansion card comes with 256 bytes of RAM; but may easily be
expanded to one megabyte. It contains ROM firmware and bank
switching hardware to allow it to be used as either a large RAM
disk or as supplemental bank switched memory. A number of
companies have started producing excellent synthesizers for the
Applé, including synthesizers by Micromint, Votrax, and Artic
incorporating the new SSI-263 (or SCo02) speech synthesis chip.
Street Electronics has begun marketing a substantially improved

text to speech program for the Echo 1I. Digital Equipment

I

Company has made the outstanding DECTALK speech synthesizer
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available at reduced prices to educational institutions. (The
DECTALK may be easily interfaced to the Apple, using the Apple
Superserial card.) Our new blind user interface has been
designed to take advantage of éhe vastly increased memory
resources and the many brands of synthesizer available. No
longer is it necessary to restrict the features available in
order to save memory. Rather, we have attempted to incorporate
all the features that blind users have indicated that they might
like added to the limited set of options in the original software
we designed. Memory availability has also meant that we could
write our program not in assembly language, which is hard to
maintain and impossible to transport to other brands of computer,
but rather in a higher level language (We choose the popular "C"
language) that makes programs easy to maintain, easy to transport
to other computers, and easy to adapt to other synthesizers, but
which does require more memory.

The blind user interface we have designed will operate on
existing models of Apple Ile computers. However, the memory it
requires significantly limits the user memory available on a &4K
Apple Ile; thus most users with only é4K memory will probably
want to continue to use our earlier program to save memory. We
see our program as the program for the Apples of the future with
their megabyte of RAM each.

This user’s manual tells how to install the speech
synthesizer and the Screen-Voice software for the Apple Ile
Personal Computer, and provides instrucéions for blind users of

the software. This manual assumes the Apple Ile Persbnal

Computer is set up and ready to operate.
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Purposes of The Manual

This manual has five purposes:

To tell you how to set up your computer and speech
synthesizer for use with the Screen-Voice software.

To guide you in getting the Screen-Voice software working.
To explain the options for reading from the computer screen.

To explain the options for controlling the types of output.
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INTRODUCTION

The Screen-Voice software for the Apple Ile Personal
Computer is a program that provides two essential services for
the blind user. First, it sends to the speech synthesizer a copy
of everything that appears on the screen, to be spoken as it
appears on the screen. Second, it allows the user to seiect
parts of the contents of the screen for review, replaying

individual lines,s words, or letters.

SYSTEM REQUIREMENTS

This software is designed for use with the Apple Ile
Personal Computer with at least &4K memory and the Street
Electronics Echo Synthesizer. It may be adapted to take
advantage of Apple Il series computers with additional memory,
for instance the Apple I1 RAM Expansion Card, and for other
synthesizers by following the instructions in the Appendix to

this manual.

USING SOFTWARE DEVELOPED FOR SIGHTED USERS
OF THE APPLE Ile PERSONAL COMPUTER

Many, but by no means all, software programs developed for
sighted users of the Apple Ile Personal Computer can be used with
Screen—-Voice. For instance, blind users can write and run
programs in the BASIC programming language supplied with the
Apple Disk Operating System. Many commercially available

programs will also work. Some, howevers, will not work.
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There are three possible types of problems in using-
commercially available programs. First, some commercial programs
are supplied on diskettes which incorporate special features to
prevent illegal copying. Some of these programs will incorrectly
identify an attempt to use Screen-Voice as an attempt to make an
illegal copy and may refuselfo cooperate with Screen-Voice.
Second, some programs write information directly to the computer
screens bypassing the standard Apple Ile screén output software
built into the computer and its operating systém. This technique
gives faster performance for these programs, but makes it
impossible for Screen-Voice to capture and speak the programs’
output. Third, some programs, because they depend heavily on
graphics or screen location of texf, are difficult to describe
verbally. Thus they are unsuitable for blind users.

Screen-Voice will work well with software developed
éspecially for blind users. This software, for purposes such as
word processing and data base management, makes use of the powef
of the computer to search for the words that blind users want to

change or the information they want to get.

HOW MUCH OF THIS MANUAL DD I NEED TO READ?

The host essential part of the.manual deals with screen
review and output control features of Screen-Voice. You must
thoroughly familiarize yourself with these features. However,
don’t worry about forgetting some of them -- you can have the
computer help you while you are running a programs without

interfering with the operation of the program.
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The section on "Adapting Screen-Voice to Work with Other
Synthesizers is meant for experienced programmers who want to
alter Screen-Voice to work with other synthesizers. Ordinary

users can skip this section.

GETTING STARTED
We will first list and then explain in detail the steps in
getting started with your Screen-Voice software. Experienced
Apple users may read the headings to determine which sections

they already know.

SYNTHESIZER PREPARAT IONS

Make sure the Street Electronics Echo Synthesizer is plugged
into a slot in the computer in accordance with the manufacturer’s
instructions. Run the demonstration routine provided with the

synthesizer to make sure it is working correctly.

PREPARING WORKING COPIES OF SCREEN-VOICE

Get the Apple DOS 3.3 diskette suppiied with your computer.
Follow the instructions in the DOS Manual to make a copy of the
Screen-Voice diskette (Use the COPYA program). Put the original
Screen-Voice diskette in a safe place in case your working copies
of the program are damaged. Now use the FILEM program on the DOS

TEATALKER RAM. ORT
diskette to copy the file "TEXTALKER.RAMfﬁfrom the Echo diskette
to the copy you have just made of the Screen-Voice diskette.
Finally use the COPYA program to make several working copies of

the diskette you have just made. Put one of these working copies

in a safe place as a backup copy.
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USING SCREEN-VOICE

Once you have made working copies of your Screen-Voice
diskette (with "TEXTALKER.RAM" added), using Screen-Voice is very
simple. All you will need to do is to put a working copy in
Drive I before turning on the computer. whén the computer is
turned on, the Screen-Voice software will be loaded automatically
into your computer and the synthesizer will say "Screen-Voice
ready."” You may then replace the working copy of the Screen-
Voice diskette with one of your program diskettes. If you turn
the computer off, you will have to put a copy of the Screen-Voice

diskette in Drive I before you turn it on again.

OUTPUT CONTROL FEATURES

When your computer is turned on and Screen-Voice ié
activated, it automatically selects_a number of standard or
"default" features for reading what is senf to the screen.
However, for special purposes you may want to choose other
features. This chapter explains the standard features and your
options for varying them.

The standard’features for Screen-Voice attempt to imitate
what a sighted person would say if asked to read whét was written
on the screen. The special features allow various types of more
detailed reading,; for tasks such as proofreading. They also

allow less detailed reading to enable rapid skimming of the text

on the screen.
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How to Select an Output Control Feature

To select an output control features hold down the Control
keys and while holding it down press the E key. This combination
is called Control-E. The next step is to release these two keys
and press the command key given below for the feature desired.

In some cases it will also be necessary to type a number. For
these commands, upper case and lower case letters have the same
specified effect.

An attempt has been made to choose command keys so that the
letters on the keys are related to the first letters of the names
of the commands, but this hés not always been possible. Single-
key commands rather than wholé—word commands are used because,
although they are harder to remember, they are much faster to use
after some practiée. One can is;ue any number of Screen-Voice
commands in a row and commands may be issued at any time the

computer is accepting key presses.

GENERAL PRONUNCIATION FEATURES

Most speech synthesizers, including the Echo synthesizer,
allow commands to be sent by the computer to control synthesizer
pitch, volume, speeds and intonation. Details vary from
synthesizer to synthesizer. Thus the commands described here for
varying synthesizer voice characteristics may have different
effects with different synthesizers. 1If a particular brand of
synthesizer lacks certain pronunciation featuress the command may

have no effect, but will do no harm.



Intonation

Most synthesizers allow the user to select either an
imitation of human speech intonation or robot-like flat speech.
Some people prefer the flat speech because no synthesizer selling

for less than $4000 offers good intonation. Others find flat

speech boring and prefer inaccurate intonation. Screen-Voice

sets the synthesizer initially to provide intoned speech. To
switch to flat speech type Control-E and then I. To switch back

to intoned speech, type Control-E and 1 again.
Remember: I is for Intonation on or off.

Speech Rate

Most synthesizers allow the user to control the rate of
speech. Blind persons who are experienced with speech
synthesizers usually like to run them as fast as possibles so as
to increase their effective reading speed. However, even
experienced users sometimes need to slow down the synthesizer for
difficult passages. To set the synthesizer speeéh rate, type
Control-E, then R, and then a letter from A to 2. The letter A
stands for the slowest rate, the letter 2 for the fastest rate
and other letters for rates in between. If your synthesizer has
only one rate, this command will have no effect. If your
synthesizer, for instance the Echo has only two rates, letters in
the first half of the alphabet will select the slower rate, and
letters in the second half of the alphabet will select the faster
rate. The initial rate is programmed into the synthesizer by its
manufacturer. For some synthesizers, such as the Intextalker or

Microvox, changing the rate may also change the pitch.



Remember: R is for Rate;s

the following letter selects the rate.

Volume

Some synthesizers allow users to control speech volume
through the computer. Others offer a convenient volume control
knob on the synthesizer. Still others have both options. To set
the volume through the computer, type Control-E, then V; and then
a letter from A to 2. If the synthesizer has computer-
controllable volume, the letter A will produce the softest
volume, the letter 2 the loudest, and other letters will produce
intermediate volume levels. If the synthesizer has less than 26
different levels of controllable volumes letters close together
in the alphabet may not produce different volumes. On most
synthesizers, but not the Echo, use of the volume control knob on
the synthesizer itself is a better way to change volume. The
initial volume is programmed into the synthesizer by its

manufacturer.

Remember: V is for Volume:

the following letter selects the volume.

Pitch

Some synthesizers allow computer control of speech pitch.
It maY lessen fatigue to vary the pitch from time to time so as
not to listen to the same voice for hours on end. To set the
pitch control through the computer type Control-E, then P, and
then a letter from A to 2. If the synthesizer has computer-

controllable pitch, the letter A will produce the softest pitch,
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the letter 2 the loudest, and other letters will produce
intermediate pitch levels. If the synthesizer has less than 26
différent levels of controllable pitch, letters close together in
the alphabet may not produce different pitch levels. The initial
piteh is programmed into the synthesizer by the synthesizer
manufacturer. For some synthesizers, such as the Intextalker or

Microvoxs pitech can also be varied by changing the rate.

Remember: P is for Pitchs

the following letter selects the pitch.

Pauses

Scientific research shows that it is easier to understand
speeéh synthesizers if they are programmed to pause briefly
between words. However, the pauses slightly slow down the
reading speed. When Screen-Voice starts running, it does not add
pauses between words; however there is an option to add pausing.
To switch between not pausiﬁg and pausing, press Control-E, and

then letter E. To switch back, use the same command.

Remember: E is for Enunciation on or off.

FEATURES FOR MORE DETAILED READING

The usual way of reading text does not bring out all the detail

necessary for proofreading. The proofreading features of
Screen-Voice allow the user to have just the amount of extra

detail he or she wants for the particular task at hand.

)
1
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Spelling or Whole Words

When Screen-Voice is activated it reads by whole words. For
proofreading it may be necessary to have individual words spelled
out, since two words may be spelled differently but pronounced
the same (for instance "t h e i r" and "t her e"). A word
could be spelled wrong but pronounced correctly (for instance
"t hair" will be pronounced "there") or spelled correctly but
pronounced wrong due to a shortcoming of the speech synthesizer.
To have words spelled out, type Control-E, and then L. To return
to normal whole word pronunciation press Control-E and then N.

Some people have trouble understanding a synthesizer when it
is spelling letter by letter. To have spelling done not with
letters, but with the "Alpha, Bravo, Charlie" alphabet, presé

Control-E and then type B.

Remember: L for Letter by letter spellings;
B is for Alpha, Bravo, Charlie spelling;

N is for Normal (whole word) pronunciation.
Capital Letters

Proofreading may require distinguishing upper case from
lower case letters. To have upper case letters indicated, press
Control-E and then U. The computer will then say "cap" befére
each upper case letter. To go back to regular reading, press

Control-E and then U again.

Remember: U is for Upper case on or off.

39
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Punctuation

In normal reading, special symbols such as "$" and "+'" are
usually read out, but common punctuation marks such as period and
comma are not pronounced. When Screen-Voice starts, it is in
normal reading mode. All special symbols and all punctuation on
the screen are pronounced except the foliowing: dash, period,
comma, semicolon, exclamation point, question mark, star, double
quotes, apostrophe, tilde, grave accent, vertical line,
backslash, left parenthesis, right parenthesis, left bracket,
right bracket, left brace, and right brace. When reading
numbers, a decimal point will be pronounced as point. If a
combination of digits, dollar signs, commas, and periods is
encountered that is not a well-formed number or monetary amount,
all characters will be.pronounced to alert the user to the
unusual situation.

This option is called "Some" punctuatioﬁ. If you have
switched to another punctuation option, you can return to "Some"
punctuation by typing Control-E and then S.

When proofreading, it is usual to pronounce all punctuation
but not to indicate spacés. This option is called "Most"”
punctuation. It is available by pressing Control-E and then M.

Finally, for some purposes it is necessary to know exactly
what is on the screen, including spaces. This option, called
"All" punctuation, is available by pressing Control-E and then A.

None of these modes provides an indication of video cursor
movement about the screen. Positions of this cursor may be

checked at any time the computer is accepting input, by using the

video cursor command described below.




Remember: S is for Some punctuations
M is for Most punctuations;

A is for All punctuation.

Numbers

The reading of numbers also differs in ordinary speech and
in proofreading. In normal speech, for instance, a three
followed by a four followed by a five is pronounced "three
hundred forty five." When proofreading, the same number is
pronounced digit by digit, as "three four five." When
Screen-Voice starts, numbers are pronounced in normal speech
mode, except for combinations of digits, commas, dollars signs
and periods that constitute neither well-formed numbers nor
proper monetary amounts. These combinations, such as $3,4.5 are
spoken character-by-character. To switch between normal speech
mode and digit-by-digit mode type Control-E and then D. To

switch back, use the same command.
Remember: D is for Digits on or off.

FEATURES FOR LESS DETAILED READING

The following options allow text to be read faster by
skipping portions of it. (Remember also that setting the
synthesizer to a fast speech rate, as explained earlier, will

speed up reading without loss of any text.)

Skimming
Often a user wishes to skim through text to see if it is of

any interest. A skimming option is available that just reads the
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long words in the text, those with seven or more letters.
Numbers and strings of punctuation and other symbols are skipped
regardless of length. To just read these big words, type
Control-E and then J. To return to ordinary reading, type

Control-E and J again.
Remember: J is for Just reading long words.

Ignore Top Lines

Normally Screen—-Voice reads everything that appears on the
screen. However,; some programs continually write status
information on top line of the screen.: - This information, such as
the number of the column currently being written, is of little
value to the blind user, and is highly annoying when it
interrupts spoken text. To set the computer to ignore lines at
the top of the screen, type Control-E, then T, then a letter from
A to Y. The letter indicates the first line that will be
pronounced. If the letter is A, the whole screen will be
pronounced. If the letter is B, pronunciation will start at the
second line on the screen, if it is C, pronunciation will start
at the third line on the screen. The letter Y turns off speech
on all but the bottom line. To turn all the lines back on again,

type Control-E , then T, then A.

Remember: T is for Top line of screen;

the following letter specifies the first line to read.

Columnar Reading

A feature that is useful both for skimming and for other
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purposes is columnar reading. One use of this feature is to read
a8 column of numbers in a table. Another is to skim text, for
instance, by reading only'the first twenty characters on each
line. There are forty columns on the screen. The leftmost
column is considered to be column 00 and the rightmost column is
considered to be column 79. To set which columns are to be read,
press Control-E, then type the letter 0. Next, type in two two-
digit numbers; each between 00 and 39. If you make a mistake;
the computer will tell you and give you a chance to correct it.
To return to normal reading of the whole screen pfess Control-E,
type the letter 0, and press the RETURN key.
Remember: O is for Only certain columns;

the next 2 digits give the left column;

the last 2 digits give the right column.

Count Repeating Punctuation

A feature of some programs thét is useful for sighted
persons but annoying for blind users is repeating punctuation.
One word processing programy, for instance, indicates page breaks
by putting a row of seventy-nine dashes on the screen. Few
people want to hear the synthesizer say "dash" seventy-nine
times. This option deals with this problem.

When Screen-Voice is activated it is in "Some" punctuation
mode (see explanation above), where some punctuation characters
will be prondunce& and some will be ignored. In addition,
Screen-Voice initially does not count repeating punctuation—--each
instance of the punctuation to be spoken wiil be individually

pronounceds no matter how often it repeats.
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Pressing Control-E and then G switches to a mode where
repeating punctuation signs are counted and the count is spoken.
The user will only hear the count for those characters that the
current punctuation mode (All, Most or Some) is supposed to
pronounce. All other characters will continue to be ignored.
Using this feature in Most or All modess seventy-nine dashes in a
row would result in the synthesizer saying the word 'dash",
followed by the count "seventy-nine", followed by the word
"times". To return to saying each instance oflthe repeating

punctuation,; type Control-E followed by the letter G again.

Remember: 06 is for Get rid of repeating punctuation (on or off).

Stopping Speech

Often the computer will display a screenful of text, but as
soon as Screen-Voice starts saying it, the user will realize that
he does not want to hear it. The zap feature allows the user to
have the synthesizer stop speaking the text it is preparing to
say. The effectiveness of the zap feature depends upon the brand
of synthesizer used -- some cannot be stopped once text has been
sent to them. The zap command can be entered only if the running
program is accepting key input. Sometimes, even when a program
will not take regular key inputs it can be stopped by pressing'
Control-C. Then the zap command can be given. To stop speech,
type Control-E, then 2. 1In help mode, the computer will send the
phrase 'Yclear buffer" to the synthesizer immediately after the
"2ap" command; however, this phrase may not be spoken since some

synthesizer remain inactive for a few moments after receiving a
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"zap" command.
Remember: 2 is for zap the speech buffer.

Input Modes

Whenever typing a key causes the corresponding letter,
number, or symbol to appear on the screén, Screen-Voice will
immediately read the letter, number, or symbol from the screen,

without waiting for the end of the line. This is called key

echoing. Good typists often feel that their time is being wasted

listening to the synthesizer echo each key. To turn off key
echo, type Control-E and then K. To turn it on again, type

Control-E and then K again.

Remember: K is for Key echo on or off.

HELP FEATURES

Reporting Command Key Functions

There are so many options that it may be hard to remember
which options have been set or which key affects which options.
Typing Control-E and then H, will put the computer in a mode
where the function of each key is spoken if the key is pressed.
If the same command key switches a mode on and off, the new

status will be spoken. To turn off the help messages, type

Control-E and then H again.

Remember: H is for Help on or off.

Position of Video Cursor
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Most programs put a cursor or small flashing symbol at the
point on the screen where they expect to receive text. To hear
the location of this point, press Control-E and then Y. The
coordinates will be spoken as first a letter cofresponding to the
line on the screen and then a number from O to 79 corresponding

to the column position on the screen.
Remember: Y is for video cursor position.

Changing the Command Control Character

If the word processbr or other program you are using
employs Control—-E as a command, you will need to select a
different control key by using the following procedure. Instead
of pressing a letter key to choose one of the special features,
press a different control key (ie. press a different letter key
while holding down the control key). You may select any key
except C‘(because Control-C is used by DOS for escaping from
programs), H (because Control-H is Backspace), M (because
Control-M is RETURN), or the key currently being used to start
screen reviews, which will be discussed below. In selecting a
key, avoid control keys that have important functions in software
vyou plan to use. The new control key can then be used to

initiate Screen-Voice output control commands.

Remember: Control keys change the command control character.

SCREEN REVIEW FEATURES

19 .
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Screen-Voice provides a wide variety of options for
reviewing what the computer has put on the screen. You may want
a particular line of the screen replayed because you have
forgotten what it said. You might have had trouble understanding
the speech synthesizer and want a few words repeated or spelled
out.

The video screen of the Apple Ile Personal Computer has 24
lines of 40 characters each. For purposes of screen review, the
twenty-four lines are called lines A through X -- the first
twenty-four letters of the alphabet. The character positions are
called position zero through position thirty-nine. Programs
running on the Apple personal computer keep track of the location
where the next character will be written. Usually they indicate
this location to the user by putting a flashing spot of light on
the screen. This flashing spot is called the "video cursor.”
When used for screen reviews; Screen—-Voice keeps track of where it
is reading from the screen. The next location to be read from is

specified by the "audio cursor."

Starting Screen Review

To start screen review, hold down the Control key and press
the L key. If the word processor, data base system, or other
program running on the personal computer is accepting key input,
its operation will be suspended so yéu can review the screen.
You may now may seleact various options and continue reviewing
until you decide to return to the program you were using. To

return to that program, press the Escape key. While you are in

20
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screen review mode, you do not need to type Control-L before
selecting each option. Just type the appropriate letters.

While you are in screen review %ode, all of the output
control modes previously selected are still in effect. If you
wish to change one of Screen-Voice’s output control features from
within screen review mode, you may press Control-E (or whatever
control key you have previously selected as the command key) and
the usual characters needed to change the feature in question.
Note that in screen review mode, all key presses will be
interpreted as Screen—-Voice commands. No keys will be passed to
any other program.

When you enter screen review mode, the audio cursor will be
set to the same position as the video cursor. If the video
cursor is outside the boundaries you specified using the column
or top of screen commands, however, the audio cursor will be set
to the upper left corner of the screen window. Screen-Voice will
notify you of this alternate position. The video cursor will not

be moved during screen review mode.

Remember: Control-L initiates screen review;
Escape ends screen review;

all output control options are still available.

Going to a Particular Line
The lines on the screen are designated by the letters from A
at the top to Y at the bottom. To go to a particular line, type

G and then the letter corresponding to the line.

Remember: G to Go to a line;

75



followed by a letter to specify the line.

Saying Rest of Line

g s W T

To say the rest of the line the audio cursor is on, press
the RETURN key. When the line has been read, the audio cursor
will be moved to the start of the same line. Thus you can hear

the line again by pressing the RETURN key.

mr .

Remember: RETURN to say the rest of the line.

Moving the Audio Cursor

You can move up, down, right, or left on the screen by
pressing the U, D, R, and L keys. If you are in the word-by-word
mode, pressing the R key will cause the next word or group of one
or more punctuation symbols to the right to be pronounced, and
pressing the L key will cause the next word or punctuation group
to the left to be pronounced. If you are in the letter-by-letter
mode, pressing these keys will cause the next letter or character
to be pronounced. It is usually a good idea to switch into "all
punctuation pronounced" mode before reviewing to the left or
right. Otherwise pronunciation of many punctuation symbols and
of spaces will be suppressed. Pressing the U key will move the
audio c;rsor up to the start of the next}higher line on the
screen. Pressing the D key will move the audio cursor down to
the start of the next lower line on the screen. If you hit the
right or left end of a line or the top or bottom of the screen;

the computer will tell you and no harm will be done. When you

hit the right end of a line the audio cursor will be repositioned
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automatically to the start of the same line.

Remember: R is for Right;
L is for Left;
U is for Up;

D is for Down.

Audio Cursor Position

You may wish to know exactly where the audio cursor is on
the screen. (The audio cursor starts in the same place as the
video cursor when you enter screen review modes but you may have
moved the audio cursor.) To have the location of the audio

cursor spoken press the A key. As usual, the pbsition is given

by a letter representing the line and a number representing the

column.

Remember: A is for Audio cursor.

Mark a Screen Position and Go Back to it

You may want to mark a position on the screen so that you
can go back to it later. Press the M key to mark the current
audio cursor position. Press the B key to go back to it. The
marked position will stay the same unless you specifically change
it. Thus you can mark a position, leave screen ;eview mode and
do other things. When you come back to screen review mode the
marker will be at the same place.

Remember: ™M is for Mark;

B is for Back.
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Finding a String of Characters on the Screen

To find a string of characters on the screen, type F. Next
type the string you want to find and press the RETURN key. (Note:
If the string is over 19 characters long, the twentieth and
following characters will be ignored.

At this point, the synthesizer will pronounce the string you
are looking for. Then it will start at the top of the screen and
look for the string you want to find. If you have used the
column or top of screen commands, the Sear;h will be limited to
the screen window you have specified. If Screen-Voice finds the
string, the synthesizer will say the line of text containing the
string, and then set the audio cursor to the start of the string
it has found. If it does not find the string, the synthesizer
will say "not found" and the position of the audio cursor will be
unchanged. If you find an instance of the string and want to
look for another, press the space bar. When you are done

looking, press any other command key.

Remember: F to Find a string;
followed by the string and RETURN;S

space bar to try to find it again.
Changing the Screen Review Control Character

If the word processor or other program you are using employs
Control-L as one of its commandss you will need to select another
control key by using the following procedure. Instead of
pressing a letter key to choose one of the screen review

features, press a different control key (ie. press a different
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letter key while holding down the control key). You may select

any key except Cy, Hs, M, or the key currently being used to start

output control commands.

Remember: Control keys change the screen review character.

End Screen Review Mode

Finally, you will want to escape from review mode to get

-l
,

back to the program you were running. Press the Escape key to

end screen review.

Remember: Escape to end screen review.

ADAPTING SCREEN-VOICE FOR THE APPLE 11 RAM EXPASION CARD

_ - -\

The specifications for the Apple 11 RAM Expansion card have
not yet been released. It is expected that it will implement a
"bank select option," to be activated by accessing certain memory
locations. The following changes would need to be made in
Screen—-Voice software. (These changes will be simple for any
experienced Apple machine-language programmer to make;
impossible for anyone else to make.) First, provision should be
made to load the software (file SV on the diskette) into the RAM
Expansion card. Second, the short assembler language interface
program "APY" on the diskette should be altered so that it will

reside in the RAM Expansion card and connect with file SV there.

o . B 4‘
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ADAPTING SCREEN-VOICE TO WORK WITH OTHER SYNTHESIZERS

The Screen-Voice source code includes a tables of information

about the characteristics of the Echo speech synthesizer. If you
are using this synthesizer, you need read no further. If you
want to use some other brand of synthesizer, read on. The "C"

source code supplied on should be altered by supplying new values
for variables #volstr, %*ratestr, #fpstr, #*ipstr, #*#initstr,
*¥paustr, and *stapstr appropriate to the given synthesizer in

as described in detail below. File TEXTALKER.RAM should not be
used—--this is the initialization program for the Echo synthesizer
only. Instead, the initialization program for automatic speaking
of output directed to the screen should be run for the
syntehsizer selected. If necessary, changes should be made in
routine INIT in file APY.

The "C" program variables should be initialized as follows;

*initstr: the string of characters necessary to initialize the
synthesizer. (If no initialization is needed, this string must

just be a RETURN.)

*¥pausestr: the string of characters necessary to make the
synthesizer pause (for use between words) . (If the synthesizer

lacks this features, this string must just be a space);

#zapstr: the string of characters necessary to make the
synthesizer stop speaking and throw away any speech data received
but not yet spoken. (If the synthesizer lacks this feature, this

line must just be a RETURN.).
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*ratestr: the strings of characters to be sent to the

synthesizer to implement Screen-Voice’s 26 rate settings, slowest
rate first, fastest rate last. (If the synthesizer has less than
26 possible rate settings, some of these settings will have to be

the same; if it has more, 26 settings will have to be chosen.)

*volstr: the strings of characters to be sent to the synthesizer
to implement Screen-Voice’s 26 volume settings, lowest volume
first, highest volume last. (If the synthesizer has less than 26
possible volume settings, some of these strings will have to be

the same; if it has more, 26 settings will have to be chosen.)

*fpstr: the strings of characters to be sent to the synthesi:zer
to implement Screen-Voice’s 26 pitch 'settings in flat intonation
mode, lowest pitch first, highest pitch last. (If the
synthesizer has less than 26 possible pitch settings, some of
these settings will have to be the same; if it has more, 26

settings will have to be chosen.)

*ipstr: phe strings of characters to be sent to the synthesi:zer
to implement Screen-Voice’s 26 pitch settings in inflected
intonation mode, lowest pitch first, highest pitch last. (If the
synthesizer has less than 26 possible pitch settings, some of
these settings will have to be the same; if it has more, 26

settings will have to be chosen.)
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COMMAND SUMMARY

OUTPUT CONTROL FEATURES
Before typing each of the following commands, type Control-E

or whatever Control key you have selected for output control.

i
|
i
|
l‘ A —- All punctuation pronounced.
l B -- Spell with Alphas Bravo, Charlie alphabet.
€ —--= (unused)
. D -- Digits versus numbers.
E -— Enunciation (pauses on/off).
I F —-— (unused)
.l ' G —-- Get rid of repeating punctuation on/off.
H —-- Help on/soff.
' I —— Intonation on/off.
J —= Just speak big words (skim).
l K —-- Key echo ons/off.
. L ——- Letter by letter spelling.
M —-—- Most puncfuation pronounced.
. N —— Normal speech.
O —- Only certain columns (must be followed by two two-digit
l numbers).
' P —— Pitch (must be followed by a letter).
R —— Rate (must be followed by a letter).
' S -- Some punctuation pronounced.
T —— Top line of screen to be spoken (must be followed by a
' letter).

Upper case on/off.

-
c

|

|

V —-- Volume (must be followed by a letter).
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W —-— (unused)

X == (unused)

Y -— Video cursor position.
2 —- Zap.

SCREEN REViEw COMMANDS

Type Control-L or whatever Control key you have sele&ted to
enter screen review mode. When you are done press ESCAPE to
exit. While in screen review mode, you do not have to type
Control-L again —- just type the letters listed below. (Note:
From screen review you can use, in the usual manner s the output,

control features listed above.) !

A -- Audio cursor position.

B -- Back to marked position.

D —— Down one line.

F -—— Find (must be followed by typing the string of characters to

be found and then pressing RETURN.)

G -—- Go to line (must be followed by a letter).
L —-- Say what is to the left.

M —— Mark a place to return.

R -- Say what is to the right.

U -- Up one line. {

RETURN -- Say rest of line.

ESCAPE -- Leave screen review.
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PREFACE

This user’s manual tells how to the Screen-Voice software
for the TRS-80 Model 100 Portable Computer and provides
instructions for blind users of the software. This manual
assumes the TRS-80 Model 100 Portable Computer is set up and
ready to operate, and that the speech synthesizer has been
connected to the computer in accordance with the instructions

supplied with the synthesizer.

INTRODUCTION

The Screen—Voice software for the TRS-80 Model 100 Portable
Computer is a program that provides four essential services for
the blind user. First, it sends to the speech synthesizer a copy
of everything that appears on the screen, to be spoken as it
appears on the screen. Second, it allows the user to select
whether text should be spoken as words or spelled. Third, it
allows the user to control what punctuation will be spoken.

Fourth, it provides a notetaking and review system.

THE COMPUTER AND THE SYNTHESIZER

THE COMPUTER

This software is designed to function with the Radio Shack
TRS-80 Model 100 Portable Computer. Unless you have considerable
computer expertise, you should buy a new computer from a local
authorized Radio Shack Dealer so that you can get qualified help

in setting up the computer and warranty repairs if necessary. If
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you do have computer expertise, you may be able to save money by
ordering a computer by mail or by buying a second-hand computer.
To be used with this programs the TRS-8C Portable Computer
must have 32K of RAM memory. (Any Radio Shack dealer will be
happy to sell and install additional memory if your computer

comes with less than 32K of RAM.)

THE SPEECH SYNTHESIZER
This software requires a special speech synthesizer for the
TRS-80 Model 1C0. You should follow the instructions supplied

with the synthesizer to install it.

MAKING WORKING COPIES OF THE SCREEN-VOICE SOFTWARE
Before configuring the Screen-Voice software you should make
several working copies of it. Screen-Voice is supplied on two
cassettes. One contains a copy of a program called TALK, the
other contains a program called NOTE.

To make copies of TALK, place the TALK casette in the
cassette recorder, ready the recorder, select BASIC from the
menu, then type:

CLEAR 45000,256 <ENTER>

LOADM "TALK"

When SCREEN is successfully loaded insert and rewind a blank data
cassette in the Cecorder and type:

SAVEM "TALK", qsobog) 5815 |

To make an additional backup copys once again insert and rewind a
blank data cassette in the recorder and type:

SAVEM "TALK" ,qsooo, 5B &

BEST COPY AVAILABLE  , 87



To make copies of NOTE, place the NOTE casette in the
cassette recorder, ready the recorder, select BASIC from the
menu,s then type:

LOAD "NOTE"

When NOTE is successfully loaded iﬁsert and rewind a blank data
cassette in the recorder and type:

SAVE "NOTE"

To make an additional backup copys once again insert and rewind a
blank data cassette in the recorder and type:

SAVE "NOTE"

USING SCREEN-VOICE
TALKING BASIC SYSTEM

Program TALK, the Talking Basic System is designed to allow
you to run programs written in BASIC and.to write programs in
BASIC. To activate the Talking BASIC System type:

CLEAR 435000,256

and then, being sure that the diskette with the TALK program is
ready in your cassette recorder, type:

RUNM " TALK"

At this point Talking BASIC is loaded, but not activated. To
activate it type:

CALL 45059

(You may deactivate the Talking BASIC at any time by typing:

CALL 45062
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You may then reactivate it at any time by typing:

CALL 45059

Warning —-- you must deactivate Talking BASIC before leaving BASIC
to go to the main menu or options on the main menu will not work.
If you accidently exit to the main menu, with Talking BASIC still
active, you must restart the computer by turning off the master
power switch on the bottom of the computer, removing any 110 volt
adapter, waiting a minute, and then turning the computer on

again.

SPEECH OPTIONS
The standard features for Talking BASIC attempt to imitate
what a sighted person would éay if asked to read what was being

written on the screen.

Spelling or Whole Words

When Talking BASIC is activated it reads by whole words.
For proofreading it may be necessary to have individual words
spelled out, since two words may be spelled differently but
pronounced the same (for instance "t h e i r" and "t h e r e").
A word could be spelied wrong but pronounced correctly (for
instance "t h a i r" will be pronounced "there") or spelled
correctly but pronounced wrong due to a shortcoming of the speech
synthesizer. To have words spelled out, type CALL 45065. To

return to normal whole word pronunciation press type CALL 435068.

Remember: CALL 45065 for letter by letter spelling;

CALL 45068 for whole word pronunciation.
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Punctuation

In normal reading, special symbols such as "$" and "+" are
usually read out, but common punctuation marks such as period and
comma are not pronounced. When Screen-Voice starts, it is in
normal reading mode. All special symbols and all punctuation on
the screen are pronounced except the following: dash, period,
comma, semicolon, exclamation point, question marks star, double
quotes, apostrophe, tilde, grave accent, vertical line,
backslash, left parenthesis, right parenthesis, lefk bracket,
right bracket, left braces, and right brace. When reading
numbers, a decimal point will be pronounced as point. 1If a
combination of digits, dollar signs, commas, and periods is
encountered that is not a well-formed number or monetary amount,
all characters will be pronounced to alert the user to the
unusual situation.

This option is called "Some" punctuation. If you have
switched to another punctuation option, you can return to "Some"
punctuation by typing CALL 45074.

When proofreading, it is usual to pronounce all punctuation
but not to indicate spaces. This option is called "Most"
punctuation. It is available by typing CALL 45077.

Finally, for some purposes it is necessary to know exactly
what is on the screen, including spaces. This options called

"All" punctuation, is available by typing CALL 45071.

Remember: CALL 45074 is for some punctuation;
CALL 45077 is for most punctuation;

CALL 45071 is for all punctuation.
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NOTE-TAKING AND REVIEW SYSTEM

The Note-taking and.review éystem is a program in BASIC that
lets you take notes, read the notes back, and transfer the notes
to another computer. To activate this system, first activate
Talking Basic. Then put the cassette with program NOTE in the
recorder and type:
RUN "NOTE"
When program NOTE is running, anything typed on the keyboard will
be saved in a large, 8000 character storage area in memory. If
this area becomes full, the computer will beeé every time you try
to type something.

You have a number of options while running program the
Notaking and Review System. Each option is selected by pressing
one of the function keys under the screen. The options are as

follows:

Function Key 1

Pressing this key sends the entire file out the serial port.
The serial port should be connected to the receiving computer
through a "modem eliminator.”" The receiving computer should be
set to receive a text file at 300 baud, with even or ignored
parity bit, one stop bite, and no X-on, X-off protocol. A
shareware program, such as PC-TALK for the IBM PC, is ideal for

this purpose.

Function Key 2

Pressing this key saves the entire file on a cassette with

the name "NOTES".
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Function Key 3

Pressing this key reads a text file named "NOTES" from

cassette.

Function Key ¢4

Reserved for future expansion.

Function Key 5

Reserved for future expansion.

Function Key 6

Reserved for future expansion.

Function key 7

Speaks out entire contents of note file.

Function key 8

Erases entire note file. To prevent accidental
key beeps when pressed. Then if you really want to
file, press "Y", Otherwise press any other key and

remain unharmed.

Altering the Notetaking and Review System

Since the system is written in ordinary BASIC,

erasure, this
erase the

the file will

you (or a

friend who is used to programming in BASIC) can easily alter it

to add any features you want.
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PREFACE

Talkhelper is a program designed to allow non-speaking
persons to use a personal computer with a speech synthesizer as a
substitute voice. Many non-speaking persons have other physical
or mental handicaps. Talkhelper offers flexibility in selection
of input devices and screen displays so that it may be customized
for each user to make maximum use of his or her abilities and to

compensate for his or her disabilities.

This manual is for use with Talkhelper for the IBM Personal
Computer. {Dther versions of Talkhelper are available for the
Apple lle personal computer and the Radio Shack Model 100

portable computer.)

PURPOSES OF THIS MANUAL

This manual has four purposes:

1. To tell you how to set up the computer, speech
synthesizer, and input device for use with the Talkhelper
software;j

2. To help you configure the Talkhelper software for the
computer, synthesizer, input device, and options you wants

3. To explain how to create and edit screen menus;

4, To explain how to use Talkhelper as a speech aid.

DD I HAVE TO READ ALL OF THIS MANUAL?

If you are planning to install the speech synthesizer,; input
devices and Talkhelper yourself, you should study the sections Qf
this manual on installation before you try to install the

synthesizer, input devices, and Talkhelper. If someone else has
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installed the synthesizer, input devices, and Talkhelper for you,

you can ignore these sections of the manual.

Unless you intend to use a brand of synthesizer other than
one of those listed below, you can ignore the section of the
manual on adapting Textalker for use with other syntﬁesizers.

All of the rest of the manual is important, regardless of

what synthesizer you use and regardless of who installs it.



SELECTION OF COMPUTER, SPEECH SYNTHESIZER, AND INPUT DEVICES

COMPUTER SELECTION

This software is designed to function with the IBM Personal
Computer. Unless you have considerable computer expertise, you.
should buy a new computer from a local authorized IBM Dealer so
that you can get qualified help in setting up the computer and
warranty repairs if necessary. If you do have computer
expertise, you may be able to save money by ordering a computer
by mail or by buying a second-hand computer.

All models of the IBM Personal Computer come equipped with
the diskette drive and memory needed for this program. If you
plan to use picture menus, fhe computer must have the IBM
Color/Graphics Monitor Adapter. (A color monitor is desirable,
but not necessary for picture menu displays —-- you can use a
black and white, green screen, or amber screen monitor with

picture menus.

SPEECH SYNTHESISER SELECTION
Any of the following synthesizers may be used with the IBM
Personal Computer: Echo GP, IntextalkEﬁ, Microvox, Votrax Personal

Speech System.

The speech quality of all these synthesizers is about equal.
However, you may have a personai preference, so listen to several
before buying. None of these synthesizers provides truly high
quality speech -— for high quality speech the best choice is
the very, very expensive Dectalk synthesizer from Digitial

Equipment Company.
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INPUT DEVICE SELECTION

Some persons with speech handicaps can use the computer
keyboard very well. However, since many persons with speech
handicaps also have other disabilities which prevent them from
typing on the regular computer keyboard, Talkhelper allows the
use of different input devices so that each user can use the form
of input best adapted to his or her disabilities.

The possible devices are: the regular IBM Personal Computer
keyboard or special switches connected to the hand control
connector on the computer. The following discussion is meant to
help you choose an input device. 0Often it is obvious which
device should be used. Sometimes it is difficult to determine
which device is best, and it may be necessary to try several
types of input device and to seek the advice of an appropriate
health care or education professional. Some users may be able to
advance to more complex input devices that provide faster control
of the computer. The discussion below will consider factors in
choice of input devices for users with speech disabilities
only,or those with speech disabilities and with poor motor
control, poor vision, poor or no reading ability, or poor memory.
The various possible types of input device and the ways in which

the can be used will be considered in turn.

COMPUTER KEYBOARD INPUT

The computer keyboard has two great advantages and two great

disadvantages. The two great advantages are that a keyboard
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comes at no extra charge with every IBM Personal Computer and
that a good typist can enter any English phrase at high speed
using the keyboard. The two great disadvantages are that the
keyboard is hard to use for persons with physical disabilities
and hard to understand for persons with cognitive disabilities.
Talkhelper offers several ways to use the keyboard to allow

customization for different types of users.

Full keyboard ihput is ideal for a person with speech
disabiliti?s, but no other disabilities. With a relatively small
investment of time such a person should be able to learn typing,
a skill with many applications, and should be able to reach a
typing speed of over 50 words a minute. Sucﬁ a person will be
able to use Talkhelper to say anything he or she wants at a speed
of at least 50 words a minute, as compared to a normal speech

rate of BO to 100 words a minute.

Full keyboard input may alse be possible for a person with a
moderate level of physical disability. The disability may reduce
the accuracy with which keys are pressed, the speed with which
they can be reached, or may prevent use of the shift key. Even
with these problems, it may be possible toc get satisfactory
results from Talkhelper. Often accuracy can be improved
substantially by the use of a keyguard or an oversized keyboard.
{(These are available from companies supplying computer products
for handicaﬁped users.) If the disability substantially reduces
the speed with which keys can be selectedy the user will probably

wish to supplment typed text with phrase selection input (see the
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section below entitled "Phrase Selection').

_______________ input

Users with poor accuracy,s limited reach, or inability to
understand the complexities of a full typewriter keyboard may
benefit from an option of Talkhelper that allows the assigning of
the whole keyboard to be treated as a single switch or of the

spacebar and the rest of the keyboard each to be considered as a

switch.

SWITCH INPUT

Switch input alsoc has advantages and aisadvantages. The
advantages of switches are that they are easy to buy and attach
to the computer and that they can be used by persons with
physical handicaps that prevent pressihg keys on the computer
keyboard. 0One disadvantage is that input is much slower than
with full keyboard typing. Another disadvantage is the
difficulty users with limited cognitive ability may have in
associating closing switches with what is happening on the

screen.

Talkhelper can be configured to work with either aone or two
switches. The two-switch input mode offers better control and
faster input than the one-switch mode. Therefore it is the

preferred mode for persons who can operate more than one switch.
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SETTING THE SPEECH SYNTHESIZER SWITCHES AND CONTROLS
Speech synthesizers have switch settings which must be made
before the synthesizer is ready to use. The synthesizer switches

should be set as folleows:

Echo GP:

The switches are located on the bottom of the synthesizer
near the middle of the back. (The back is the side where the
wires come out.) There is a square hole in the back of the
synthesizer, and in this hole are four tiny switches. The part
of each switch toward the back of the synthesizer should be

pushed inward. This will set the synthesizer for 9600 baud.

Intextalker and Microvox:

The hardware of these fwo synthesizers is identical. The
switches are located inside the synthesizer. Make sure the
synthesizer is unplugged from the ele;tric power line before
attempting to change the switches! The first step is to turn the
synthesizer upside down and remove the two long screws that hold
the top on. One screw is located in the middle of the right and
the left side of the bottom of the computer, just inside the
edge. You will need a Phillips screwdriver to remove the screws.
After removing the screws, turn the synthesizer.right side upy
and place it with side with the volume control knob facing you.
There are two sets of eight switches that will have to be set.
The first set is located half-way between the right and left
edges of the circuit board, about one inch back from the front of

the board. Switch number 4y which is the fourth switch from the

7
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rear of the board on this set of switches,; should be pushed to
the right, and the other switches should be pushed to the left.
This will set the communications rate to 1200 baud. The second
set of switches is located very near the right hand edge of the
board, about three inches back from the front of the board. 0On
this set of switches, Switches 1, 2, and B8 (the first, second and
eighth switches from the rear of the béard) should be set to the
right, and the others should be set to the left. This will
provide for hardware handshaking. If you have the Intex upgrade
for improved pronunciation, switch settings may be different, as

described in the instructions that come with this upgreade.

Votrax Personal Speech System:

Turn the synthesizer so the volume control is away from you.
On the part of the synthesizer that is now toward you, about
three inches leftward from the right side is an oblong hole,
about a third of an inch high and an inch wide. A set of eight
switches can be reached through this hole. The switches should
all be pushed down, except switch &6 (the sixth from the left),
which should be pushed up. This will set the synthesizer to 9600
baud, RTS serial port communication, 7-bit word with ignored
parity bit, power—-up message spoken, serial port used as primary

input port, and self-test off.

BEST COPY AVAILABLE

102



N
i

-

INSTALLING THE SPEECH SYNTHESIZER

The synthesizer will have to be attached by cable to the
cable to the COMM! serial port on the IBM Personail Computer. If
poésible, you should buy the necessary cable from the synthesizer
manufacturer. If this is not possiblesy you should be prepared to
pay up to %100 to have a local computer store make a cable from
the instructions in the IBM and synthesizer manuals. If the
manufacturer provides a demonstration diskettes it should be used
to test the speech synthesizer once it is installed. Users with
physical disabilities will find it very convenienf to plug the
computer, speech synthesizer (if it has a separate plug), and the
video monitor into a single power strip so that they may all be

turned on with one switch.
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INS%ALLING THE INPUT DEVICES
The keyboard comes with the IBM computer, so no special
purchase or installation is necessary if you plan to use the
standard keyboard as the only input device. If a user cannot use
the standard kevyboard, because of poor motor control, he may be
able to use the keyboard with a metal keyguard (These are

available from companies supplying aids for the handciapped.)

Switches

Talkhelper may be used with either one or two switches. Two
switches allow much better control and faster communication than
one switch. The switches should be attached to an IBM game
control adapter card plugged into the IBM computer. Switches,
the necessary connectors, and installation instructions are

available from companies specializing in devices for the

physically handicapped.
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CONFIGURING THE TALKHELPER SOFTWARE

Before configuring the Talkhelper software you should make
severai working copies of it. To make a working copies follow
the instructions in the IBM DOS manual for copying a disks with
the DISKCOPY command. Then put the original Talkhelper disk and
one working copy in a safe place to use in case your ogther copies
are damaged or wear out. Now you are ready to configure the
working copy for a particular hardware configuration and a
particular user. If different persons will be using Talkhelper,
for instance various students in a special education classrocom, a
separate working copy of the disk will be have to be configured
to meet the needs of each student. Configuration consists of
indicating the kind of synthesizer that will be used.

If you have two floppy diskette drives, leave put a DOS
diskette in drive A and inserf the Talkhelper diskette into drive

B. Type "b:" followed by the first letter of the name of your

synthesizer. For Intextalker, type "i"3 for Microvox, type "m";

for Echo GP, type "e"; for Votrax Personal Speech System, type

v

If you‘have only one floppy diskette drive (with or without
a hard disk drive), insert a DOS diskette inserted and type "b:"
followed by the letter corresponding to your synthesizer as given
above. Since the installation program needs to copy some DOS
files onto your Talkhelper diskette, you will neéd to switch
diskettes and press return each time the diskette drive stops,
until the the computer prints "A>" to show that configuration is

done.
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DESIGNING SCREEN DISPLAYS
Once the computer has been configured for type of

synthesizer, type of pronuciation, and input mode, it is
necessary to design what will be displayed on the screen and what
will be output from the computer'to the speech synthesizer. The
following discussion will first discuss the theory behind the
various options for screen display for speech-handicapped
persans, and their advantages and disadvantages; and then will

indicate exactly how to design Talkhelper screen displays.

THéDRY OF SCREEN DISPLAY

Screen display serves five purposes. First, it can present
a list of alternatives to prompt the user who is unable to
remember the effect of a complex set of keypresses or switch
closures. Second, it can provide feedback on input errors, so
that the user can correct them before a phrase i1s spoken. Third,
1t can enable users of stepping or scanning modes to coordinate
their input actions with the stepping or scanning. Fourth, it
can provide information to a person helping or training a user on
what the user is trying to do. Fifth, it can provide necessary
feedback and information during the process of selecting

alternatives and editing menu selections.

The screen display aids the user who cannot remember the

effects of various keypresses. This use of the screen display
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can be compared to the function of the menu in the typical
Chinese restaurant in the United States. Usually this menu will
contain a list of dishes, each with a number and a short name,
e.g. "4. Sweet and Sour Pork." The custamer can tell the waiter
the numbers for the selections he wants and soon a delicious
Chinese meal will be served. There are really three aspects to
this menu. The name of the dish on the menu ("Sweet and Sour
Pork") serves as a short description to remind the American
customer of what dishes are available. The number serves as a
means of communication with the Chinese waiter (who may not
understand English). The waiter then may yell the order back to
the kitchen in Chinese, "Please prepare one order of Sweet and
Sour Pork.'" Similarly the screen display system of Talkhelper
has three parts. Each item on the screen has three parts: (1)
a designator -- a letter or a number that serves the same
function as the number next fo the name of the dish on the
Chinese restaurant menu; (2) a label —-- a word or phrase that
serves fhe function of the name of the dish on the Chinese
restaurant menu; {(3) in the computer memory, but not normally
appearing on the screen, the actual action that selecting the
particular designatar will cause the computer to make,
corresponding to the action that will result from a request to a
waiter in the restaurant.

Take the following example. There may be an entry on the
screen that appears as follows:
W. Water
When the user presses the designator "W" that is next to the

label "Water', the the action the computer will take is to say
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the corresponding phrase that has been previocusly entered, e.qg.,

"I’m thirsty, please get me a glass of water.”

The menu is necessary in a Chinese restaurant because most
people cannot remember the huge variety of dishes in the Chinese
cuisine, and because it provides a simple and fast method of
communication even if the waiter does not understand English..
Likewise,; once a computer is programmed to say a large number of
phrases,; a menu may be necessary to help the user remember all
the phrases and to provide a fast and simple means of
communication with the computer, which, like many foreign

waiters, does not understand English. However one menu Or one

screen display may not be enough. In a restaurant,; the menu

might get too big if the owner tried to put everything on it. So

the menu may says "Please ask 1f you want to see the banquet
menu,s the cocktail menus or the children’s menu.” Customers may
then obtain these menus from the waiter. The need for such

supplemental "menus"” or displays is far greater on the computer,
since a single screen display can hold much less information than
a typicél restaurant menu. Thus one of the actions the user must
be able to command from the computer is to display additional
screens of information with additional options.

Usually in a restaurant a patron will want to order a whole
meal at once. Likewise someone using a computer as a speech aid
may want to make a whole series of statements at once. Thus a
mechanism is needed to allow the computer to save up several

statements and say them all at once.
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Whether a user is typing in words to be spokens or using a
screen designator and label system to select phrases,; the user
will undoubtedly make some errors. The screen display must show
what words are typed or what phrases are selected so the user can

see any errors and then must show correcticns as they are made.

Coordination of Input Actions with Item Selection

In Scanning and Stepping Modes

In scanning and stepping modes; the screen display provides
coordination of user input actions with Selection of items. Faor
instancey in a single switch system,; a cursor or spot of light
may move from item to item on the screen. The user needs the
information on the screen to be able to close the switch at the
right time to select a particular phrase. In stepping modes the
user closes one switch to step the cursor from item to item and
then presses a different switch to select a phrase. Here again,

screen feedback is needed to allow the user to see which phrase

is currently indicated by the cursor.

Some users may need considerable help in learning to use
Talkhelper. The screen display will enable persons helping users
to see exactly what the user is doing, and thus to provide the

necessary assistance.

HOW TO USE TALKHELPER

The Sample Programs
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There are sample text and picture menu programs on the
Talkhelper Diskette called sample. You should read these
instructions through and then work for a while with the programs
called text and picture before you try to create your own sét of
menus. To run the text menu programs just type "text" and press
the ENTER key. To run the picture menu program, just type

"picture" and press the ENTER key.

After you have practiced with these programs, you will be

ready to create and edit menus for a particular user.

Every user will have different needs in terms of what the
user wants to say and the type of labels the user needs as memory
aids in order to be able to make selections. Talkhelper is not
based upon any preconceived model of what the user should want to
say or how much memory assistance the user needs. Rather it is
left to the user or someone helping the user to create memory
aids and phrases to be spoken that are appropriaté to the

particular user.

Each menu has a sets of what we will call labels,
designators, and asscociated phrases or actions. When a text menu
is displayed on the screen, the display will look something like

the following (actually there will usually be more entries):
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HOME
A. Open Door D. Open Windaw
B. Close Door E. Close Window
C. Upstairs F. Downstairs

The word "HOME" at the top of the screen is the name of the menu.
We call the letters A, B, Cy Dy Ey F designators. They are used
for selection of particular menu entries. The short text items,

"Open Door," "Close Door", etc., are called labels. They serve
to remind the user of what will happen if a particular entry is
selected. Finally, associated with each entry is a phrase or
action that is not ordinarily visible an the screen. Thus for
ingstance, assocated with "A. Open Door" may be the phrase,
"Please open the door." Associated with "C. Downstairs" may be
the action command #DOWNSTAIRS,; which instructs the computer to
display a different menu called "DOWNSTAIRS" if entry "C" is
selected.

The editing process allows creation of new menus, the
changing of old menuss and setting of various items affecting all
the menus.

Picture menus are exactly like text menus, except that a

picture is associated with each picture menu and the picture is

normally displayed whenever the menu is accessed. To edit

a picture menu, hold down the control key and press "E'" (this is
called typing "Control-E"). The text menu with which picture is
associated will then appear on the screen for eqiting. To go

back to the picture, hold down the control key and press "R"
{this is called typing '"Control-R"). The picture will again be

displayed.
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The user may also wish to take actions affecting the menus
as a whole or a particular menu. To take such actions, press the
slash ("/") key and a list of alternatives will appear on the
screen. The alternatives are: adding a menu, deleting a menu,
editing a menu entry, input mode selection, number of entries
selectian,s renaming a menus scanning speed selection, writing out
all menus,; doing nothing. Each pf these will be discussed in

turn.

Adding a Menu

New menus may be added. However there may not be more than
é total of 35 menus. To add a menu, first press slash (f/") and
then the letter "a" or "A" (capital or small letters always have
the same effect). The computer will then ask for the name of the
new menu. If there is some problem, for instance if a menu with
the same name already exists, an appropriate message will appear
on the screen. If there is no problem, you will be asked the

number of entries you want in the menu.

Before trying to display a picture menu, you must have put
on the diskette a file containing a picture. The file must have
the same name as that you plan to give to the picture menu.
Details of how to create the picture file will be discussed below

under "Picture Creation.”

Deleting a Menu
A menu may no longer be needed. To get rid of a menu, press
first slash ("/") and then the letter "d". Instructions for
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deleting a menu will appear on the screen. If there is an error,
for instance an attempt to delete a menu that does not exist, or
an attempt to delete the menu called MAIN, which cannot be
deleted, an appropriate message will appear on the screen. There
always must be a menu named "MAIN", which will be the first menu
to appear on the screen when the program is run. If you want to
delete the current "MAIN" menu, the program will ask you for the
name of some other menu to take its place. WARNING!!!1 11 If a
menu is deleted it is gone. Be careful about deleting a menu.

If you delete a menu by mistake, no harm is done as long as you
do not write out the.menus to the diskette, provided that the
menu deleted was on the diskette when you turned on the computer.
Just take out the diskette and turn off the computer and all the
changes made will be forgotten. To be safe, before editing
manus, make backup copies of diskettes containing important

menus.

Editing a Menu Entry

To enter or change a label and the corresponding phrase or

action the user should press slash ("/") and then "e". (As a
shortcut, the user can press period ("."). This has the same
effect as pressing slash and then "e".) Then the user should

select the designator for which the user wishes to supply
information. The user will then be asked for a label to appear
after the designator and for a phrase or action to be selected
when the designator is pressed. The label can be up teo 30
characters long. The phrase can be as short as a single letter
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or number or as long as 735 characters. A user capable of
typing on a regular keyboard should enter the phrase or action
just by typing and then pressing the ENTER key. A special
scanning ana stepping entry mode (described below) is available
for uses who cannot use a regular keyboard.

In addition to generating a phrase to be spoken, an entry

can be used to command the computer to take the action of

plotting another menu on the screen. This is done by typing as
the desired action an asterisk ("*") followed by the name of the
menu to be put on the screen. Thus if the user wanted the result

of pressing M to be to put the menu called MATH on the screen the
user would type: *¥MATH as the action to be taken.

Text menus for use in scanning and stepping modes should be
set up with the %ollowing five entries as the first three
entries, since the user will not be able to select the necessary
spegial keys by directly typing on the keyboard:

A. ENTER (the corresponding text should be "&ENTER")

B. ESCAPE (the corresponding text should be "&!ESCAPE")

€. BACKSPACE (the corresponding text should be "&BACKSPACE")
D. SLASH (the corresponding text should be "&/")

E. PERIOD (the corresponding text should be "&.")

Input Mode Selection

The system provides 3 basic and S supplemental input modes.

The basic input modes are: (1) normal keyboard input; (2)
scanned input using the keyboard as a switchs (3) scanned input
using a switch attached to a game control adapter card; (4)

stepped input using the space key as one switch and the other
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keys as a second switchj (3) stepped input using two switches
attached to a game control adapter card. The Supplemental input
modes all use a list of letters and charaters displayed on the
screen. They vary by method of selection: (1) normal keyboard
typings (2) scanned input with the keyboard as a switch; (3)
scanned input using a single switch attached to a game control
adapter card; (4) stepped input with the space bar as one switch
and the other keys as a second switch; (3) stepped input using
two switches attached to a game control adapter card.

The basic input modes are used to make selections from a
menu. The supplemental mode is used to allow a handicapped user

to type in entries to edit menus and select program features.

To select an input mode for a menu, type slash ("/") and then "i
and follow the instructions that appear on the screen. The
supplemental mode for the menu will be set to correspond to the
basic mode. Thus,; for instance, if scanned input is selected for
a menu; supplemental input will be by scanning a list of

characters displayed on the screen.

Renaming a Menu
You may want to change the name of a menu. For instance you

might want to change the name of the menu called "PHYSICS" to

"SCIENCE". Press slash ("/") and then press "r" and follow the
instructions to rename the menu. Since there must always be a
menu named "MAIN," if you try to rename "MAIN," you will be asked

for the name of another menu to substitute for "MAIN.®"
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Scanning Rate Selection
The speed with which menus should be scanned depends both on

the degree of handicap of the user and the user’s experience with

the system. Permissible speeds range from 1 (very slow) to 30
(very fast). When the program begins, the scanning rate is set
at rate 1. Many users will want to select a faster rate. An

appropriate speed can be found only by trial and error.
Obviously 1t is best to start with a slow speed and then adjust
the speed faster as the user’s skill develops. To select a speed

for scanning, type slash ("/") and then "s" and follow the
instructions that appear on the screen. When the menus are

written out and saved, the scanning rate associated with them

will also be saved.

Number of Menu Entries
The user can choose the number of entries for each menu.
For a text menu, the maximum number of entries is 34. As

explained below in the section on creating pictures, pictures may

have 4, 9, 146, or 25 frames. To select the number of entries for
a menus type slash ("/") and then "n". The computer will ask the
number of entries desired. Type in the appropriate number and
press return. For text menus, numbers below 1 or above 34 will
not be accepted. For picture menus, numbers other than 4, 9, 16,
or 25 will not be accepted —— the computer will keep asking until
it is given a "legal" number. WARNING -- if you reduce the

number of entries in a menu, you will lose the last entries in

that menu. For instance if a menu had length 34 and you reduce
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the length to 24, you will lose anything you have in menus 25

through 34.

Type of Menus

You may choose to have all menus be text menus or all menus
be picture menus. To change the type of menus, press slash ("/")
and then "t". If you change menus to picture menus, all menus

must be legal lengths for picture menus.

Write Out All Menus

Once all desired editing changes have been made, you may
want to write all the menus out to a diskette. If you write them
to a diskette that already has menus on it you will destroy those
menus. Thus if you want to save all your old menus, put a fresh
backup copy of your Talkhelper diskette into drive A when you
give the instruction to write out menus. WARNING!!! If you have
removed all references to a menu, it will be lost when the menus
are written out, unless you add at least one reference to the
menu before writing out the menus. To write out all the menus,

press slash ("/") and type "w".

Do Nothing
If you press slash ("/") by accident or if you change your
mind and do not want to take any actiorn to with respect to ménus,

press "x" to return to where you were before.

SPECIAL EDITING MODES

Stepping or Scanning Keylist

A handicapped user may want to edit his own menus,'but may
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lack the physical capacity to use the keyboard, and so will have

to use the scanning or stepping mode.

Sometimes a handicapped user will lack the physical or
mental ability to edit his own menus. This will sometimes be the
case with respect to text menus and will be assumed to always be
the case with respect to picture menus. In this case a helper
will be needed to enter the menus. The helper will want to use
typed input and in editing the text to be spoken and actions to
be taken with a picture menu will want to see and'edit typed
information on the screen rather than a picture. There is a
special command to allow this type of editing. While holding
down the Control Key, press E (for Edit). This will convert the
entry mode to fyping and will display the associated text if a
picture menu is accessed. To return to the normal settings,

while holding down the Control Key, press R (for Regular).

CREATING PICTURES

As mentioned above,; a menu may have an associated picture
that is displayed on the screen when the menu is accessed. In
this case the menu is not normally seen (but it always can be
accessed by pressing Control-E as described above). Picthes are
edited with a "mouse" and picture-drawing software. A mouse is a
small device that when moved around on a table causes its
position to be input to the computer. Picture-drawing software
works with a mouse to facilitate drawing and editing pictures.

Pictures can originally be created either with a mouse and
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picture-drawing software or with a television camera attached to
the computer. (Mouse Systems and Microsoft each sell a mouse for
the IBM Personal Computer; Koala sells a picture drawing tablet
and softwarej; Micron Technology and Micromint sell digital
television cameras; Chorus sells interfaces fqr ordinary
television cameras. All these companies advertise regularly in

Byte and in magazines for IBM computer owners.)

Unfortunately, handicapped persons who need picture menus
generally lack the physical coordination and cognitive ability
needed to create pictures. Therefore it is assumed that picture
menus Qill be created by a parent, teacher, or other helper. The
first step is to become thoroughly aquainted with the mouse and
picture-drawing software by reading the manual that accompanies
them and going through the introductory information in the
manual. For each picture menu, the helper shculd decide on the
number of picture frames to appaear on the screen. Options
available are: 2 x 2 (4 squares), 3 x 3 (9 squares), &4 x &4 (16
squares)s and 3 x 3 (25 squares). 0On the Talkhelper disk are
four ready made picture templates, P4, P9, P16, P23,
corresponding to these options. The helper should load the
appropriate template into the picture-drawing software system.
Pictures may be drawn into the squares using the mouse and the
picture-drawing software. Pictures may be read in from other
picture files already on the disk, using the "cut and paste”
option of the picture-drawing software to transfer them to the
template. Words may be added to the teﬁplate in combination with
pictures or separate from them, depending upon the reading
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ability of the user. (The plcture—-drawing software systems
provide very convenient facilities for adding words to pictures.)

The resulting picture should be saved on a working copy of
the Talkhelper diskette with a name identical to that of the

menus with which it is to be associated.

An alternative to drawing the pictures is to bhotograph them
with a television camera attachment and store them on a diskette.
The mouse and the picture-drawing software system can then be
used with the "cut and past" option to combine pieces of these

photographs into the final picture.

USING TALKHELPER AS A SPEECH AID
SELECTION OF PHRASE OR ACTION WITH A TEXT MENU

Full Keyboard Selection M
To select the phrase or action corresponding to a label aon
the screen press the key corresponding to the letter or number to
the left of the label. Phrases selected will gradually build up
on the screen. To remove the most recent phrase selected, press

the BACKSPACE KEY. To remove all the phrases from the screen,

press the ESCAPE key. To remove all text press the ENTER key.

When it reaches the desired menu entry, press any key other than

the space bar. To get the effects of the BACKSPACE, ESCAPE, and
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ENTER keys, select the menu items with those names.

Two Switch Stepping Mode

An asterisk will appear above the left hand column of menu
entries. To select the right hand column, press the first
switch, and the astérisk will move to above the right hand
column. (If you want to go back to the left hand column, again
press the first switch agsin.) When the asterisk is

above the column you want, press the second switch bar to move

the asterisk down to the first entry. Now you can press the

second switch from menu entry to menu entry. When it reaches the
desired menu entry, press the second switch. To get the effects

of the BACKSPACE, ESCAPE, ENTER, SLASH, and PERIOD keys, select

the menu items with those names.

An asterisk will appear above the left hand column of menu
entries. To select the right hand column, promptly press any key
and the asterisk will move above the right hand column. (If you
want to go back to the left hand columns, again promptly press any
key other than the space bar.) when the asterisk is above the
column you want, wait, and it will begin to go downward from
entry to entry, pausing at each entry. While it is next to the
entry you want, press any key to select that entry. To get the
effects of the BACKSPACE, ESCAPE, and ENTER keys, select the menu

items with those names.

An asterisk will appar above the left hand columnof menu
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entries. To select the right hand column, promptly press the
switch and the asterisk will move above the right hand column.
(If you want to go back to'the left hand column agains promptly
press the switch.) When the asterisk is above the column you
want, wait, and it will begin to go downward from entry to entry,
pausing at each entry. While it is next to the entry you want,
press the switch to select that entry. To get the effects of the
BACKSPACE, ESCAPE, and ENTER keys, select the menu items with

those names.
SELECTION OF PHRASE OR ACTION WITH A PICTURE MENU

To select the phrase or actiaon corresponding to picture
frame on the screen, press the key corresponding to the letter in
the frame. If a phrase is selected it will be spoken. If a new

menu is selected, the program will put that menu.on the screen.

A lighted innmer frame will flash inside the first picture
frame. Press the space bar to move the lighted frame from frame
to frame. When it reaches the desired frame, press any key other

than the space bar.

A lighted inner frame will flash inside the first picture
frame. Press the first switch to move the lighted inner frame
from frame to frame. When it reaches the desired frame, press

the second switch.
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Keyboard Scanning Mode
A lighted inner frame will jump from frame to frame, pausing
at each frame. While it is around the entry you want, press any

key to select that entry.

A lighted inner frame will jump from frame to frame, pausing
at each frame. While it i1s around the entry you want, press the

switch to select that entry.

SUPPLEMENTAL ENTRY MODES
The following supplemental entry modes are available to let

a handicapped person unable to use the normal keyboard make

~entries using a scanning or stepping mode. They are available

only with text menus and are automatically actived if the text
menu is in the corresponding mode. When the computer asks
a question as part of the editing process,; the following
list of keys will appear on the bottom of the screen:
7 <C* 1 0123 436782¢9
ETAOINHNSRLUDYWGMCBFKPVI XZ
If the menu in one of the stepping modess a stepping cursor will
appear at the left of the first row of keys. If it is in a
scanning mode, a scanning cursor will appear at the left of the

first row of of keys. The operation of stepping and scanning

modes are exactly as described above,; except that instead of

choosing between vertical columns, the user can choose between
horizontal rows. Selecting a letter, numbers symbol 1s the same

as typing the corresponding key, except that selecting "?7" is
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equivalent to pressing the BACKSPACE key, selecting "<" is
egquivalent to pressing the ENTER key, and selecting "!" is

equivalent to pressing the ESCAPE key.
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INTRODUCT ION

Talkhelper is é program designed to allow non-speaking
persons to use a personal computer with a speech synthesizer as a
substitute voice. Many non-speaking persons have other physical
or mental handicaps. Talkhelper offers flexibility in selection
of input devices and screen displays so that it may be customized
for each user to make maximum use of his or her abilities and to

compensate for his or her disabilities.

~ This manual is for use with Talkhelper for the Apple
Computer. (Other versions of Talkhelper are available for the
IBM Personal Computer and the Radio Shack Model 100 portable

computer.)

PURPOSES OF THIS MANUAL

This manual has four purposes:

1. To tell you how to set up the computer, speech
synthesizer, and input device for use with the Talkhelper
software;

2. To help you configure the Talkhelper software for the
computer,; synthesizer, input device, and options you want;

3. To explain how to create and edit screen menus;

4, To explain how to use Talkhelper as a speech aid.

DO I HAVE TO READ ALL OF THIS MANUAL?

If you are planning to install the speech synthesizer, input
devices and Talkhelper yourself, you should study the sections of
this manual on installation before you try to install the

synthesizer, input devices, and Talkhelper. If someone else has
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installed the synthesizer, input devices, and Talkhelper for you,

you can ignore these sections of the manual.

All of the rest of the manual is important, regardless of

what synthesizer you use and regardless of who installs it.

SELECTION OF COMPUTER, SPEECH SYNTHESIZER, AND INPUT DEVICES

COMPUTER SELECTION

This software is designed to function with the Apple Ile
Personal Computer. Unless you have considerable computer
expertise, you should buy a new computer from a local authorized
Apple dealer so that you can get qualified help in setting up the
computet and warranty repairs if necessary. If you do have
computer expertise, you may be able to save money by ordering a
computer by mail or by buying a second-hand computer.

All models of the Apple I1le Personal Computer come equipped
with the diskette drive and memory needed for this program. A
color monitor is desirable, but not necessary for picture menu
displays —- you can use a black and white, green screen, or amber

screen monitor with picture menus.

SPEECH SYNTHESIZER SELECTION
You should use the Street Electronics Echo synthesizer for

the Apple Ile.

INPUT DEVICE SELECTION
Some persons with speech handicaps can use the computer

keyboard very well. However, since many persons with speech
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handicaps also have other disabilities which prevent them from
typing on the regular computer keyboard, Talkhelper allows the
use of different input devices so that each user can use the form
of input best adapted to his or her disabilities.

The possible devices are: the regulér Apple Ile Personal
Computer keyboard or special switches connected to the joystick
connector on the computer. The following discussion is meant to
help you choose an input device. 0Often it is obvious which
device should be used. Sometimes it is difficult to determine
which device is best, and it may be necessary to try several
types of input device and to seek the advice of an appropriate
health care or education professional. Some users may be able tq
advance to more complex input devices that provide faster control
of the computer. The discussion below will consider factors in
choice of input devices for users with speech disabilities
onlys or those with speech disabilities and with poor motor
control, poor vision, poor or no reading ability, or poor memory.
The various possible types of input device and the ways in which

the can be used will be considered in turn.

COMPUTER KEYBOARD INPUT

The computer keyboard has two great advantages and two great
disadvantages. The two great advantages are that a keyboard
comes at no extra charge with every Apple Ile Personal Computer
and that a good typist can enter any English phrase at high speed
using the keyboard. The two great disadvantages are that the

keyboard is hard to use for persons with physical disabilities
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and hard to understand for persons with cognitive disabilities.
Talkhelper offers several ways to use the keyboard to allow

customization for different types of users.

Full keyboard input is ideal for a person with speech
disabilities, but no other disabilities. With a relatively small
investment of time such a person should be able to learn typing,
a skill with many applications, and should be able to reach a
typing speed of over S50 words a minute. Such a person will be
able to use Talkhelper to say anything he or she wants at a speed
of at least 50 words a minute, as compared to a normal speech

rate of 80 to 100 words a minute.

Full keyboard input may also be possible for a person with a
moderate level of physical disability. The disability may reduce
the accuracy with which keys are pressed, the speed with which
they can be reached, or may prevent use of the shift key. Even
with these problems, it may be possible to get satisfactory
results from Talkhelper. Often accuracy can be improved
substantially by the use of a keyguard or an oversized keyboard.
({These are available from companies supplying computer products
for handicapped users.) If the disability substantially reduces
the speed with which keys can be selected, the user will probably
wish to supplment typed text with phrase selection input (see the

section below entitled "Phrase Selection").
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Users with poor accuracy, limited reach, or inability to
understand the complexities of a full typewriter keyboard may
benefit from an option of Talkhelper that allows the assigning of
the whole keyboard to be treated as a single switch or of the
spacebar and the rest of the keyboard each to be considered as a

switch.

SWITCH INPUT

Switch input also has advantages and disadvantages. The
advantages of switches are that they are easy to buy and attach
to the computer and that they can be used by persons with
physical handicaps that prevent pressing keys on the computer
keyboard. One disadvantage is that input is much slower than
with full keyboard typing. Another disadvantage is the
difficulty users with limited cognitive ability may have in
associating closing switches with what is Happening on the

screen.

Talkhelper can be configured to work with either one or two

‘switches. The two-switch input mode offers better control and

faster input than the one-switch mode. Therefore it is the

preferred mode for persons who can operate more than one switch.
INSTALLING THE SPEECH SYNTHESIZER

The synthesizer should be placed in a slot in the Apple Ile
in accordance with the instructions in the synthesizer manual.
It should be tested using the software provided by the

synthesizer manufacturer.
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INSTALLING THE INPUT DEVICES
The keyboard comes with the Apple [IIe computer,; so no
special purchase or installation is necessary if you plan to use
the standard keyboérd as the only input device. If a user cannot
use the standard keyboard, because of poor motor control, he may
be able to use the keyboard with a metal keyguard (These are

available from companies supplying aids for the handciapped.)

Switches

Talkhelper may be used with either one or two switches. Two
switches allow much better control and faster communication than
one switch. The switches should be attached to the Apple Ile
joystick port in accordance with the instructions provided by the
switch manufacturer. Switches and connectiﬁg cables are

available from companies specializing in devices for the

physically handicapped.

MAKING WORKING COPIES OF THE TALKHELPER SOFTWARE

Before configuring the Talkhelper software you should make
several working copies of it. To make a working copies follow
the instructions in the Apple DOS manual for copying a disks with
the COPYA program. Then put the original Talkhelper disk and one
working copy in a safe place to use in case your other copies are
damaged or wear out. Now you are ready to configure the working
copy for particular hardware and a particular user. If different

persons will be using Talkhelper, for instance various students
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in a special education classroom, a separate working copy of the
disk will be have to be configured to meet the needs of each
student. The following discussion will aid you in deciding how

to configure the software for suers with particular handicaps.

DESIGNING SCREEN DISPLAYS
Once the computer has been configured for type of

synthesizer, type of pronunciation, and input mode, it is
necessary to design what will be displayed on the screen and what
will be output from the computer to the speech synthesizer. The
following discussion will first discuss the theory behind the
various options for screen display for speech-handicapped
personss and their advantages and disadvantages, and then will

indicate exactly how to design Talkhelper screen displays.

THEORY OF SCREEN DISPLAY

Screen display serves five purposes. First, it can present
a list of alternatives to prompt the user who is unable to
remember the effect of a complex set of keypresses or switch
closures. Second, it can enable users of stepping or scanning
modes to coordinate their input actions with the stepping or
scanning. Third, it can provide information to a person helping
or training a user on what the user is trying to do. Fourth, it
can provide necessary feedback and information during the process

of selecting alternatives and editing menu selections.
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screen that appears as a picture as a glass of milk and in one
corner the label:

M. Milk

When the user presses the designator "M" that is next to the
label "Milk", and on the picture of the glass of milk the the
action the computer will take is to say the corresponding phrase
that has been previously entered, e.g.s "I’m thirsty, please get

me a glass of milk."

The menu is necessary in a Chinese restaurant because most
people cannot remember the huge variety of dishes in the Chinese
cuisines, and because it provides a simple and fast method of
communication even if the waiter does not understand English..
Likewise, once a computer is programmed to say a large number of
phrases, a menu may be necessary to help the user remember all
the phrases and to provide a fast and simple means of
communication with the computer, which, like many foreign
waiters, does not understand English. However one menu or one
screen display may not be enough. In a restaurant, the menu
might get too big if the owner tried to put everything on it. So
the menu may say, "Please ask if you want to see the banquet
menus the cocktail menu, or the children’s menu." Customers may
then obtain these menus from the waiter. The need for such
supplemental "menus" or displays is far greater on the computer,
since a single screen display can hold much less information than
a typical restaurant menu. Thus one of the actions the user must
be able to command from the computer is to display additional

screens of information with additional options.
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In scanning and stepping modess; the screen display provides
coordination of'user.input actions with selection of items. For
instancey, in a single switch system, a lighted frame may move
from item to item on the screen. The user needs the information
on the screen to be able to close the switch at the right time to
select a particular phrase. In stepping mode, the user closes
one switch to step the frame from item to item and then presses a
different switch to select a phrase. Here again, screen feedback
is needed to allow the user to see which phrase is currently

indicated by the frame.

Some users may need considerable help in learning to use
Talkhelper. The screen display will enable persons helping users
to see exactly what the user is doing, and thus to provide the

necessary assistance.

HOW TO USE TALKHELPER

-
(=3
1]
10
I
13
o
J—
1]

Programs

There are sample menus programs on the Talkhelper Diskette.
You should read these instructions through and then work for a
while with the sample menus before you try to create your own set
of menus. To run TALKHELPER, just type RUN TH and press the

RETURN key.

After you have practiced with these mernuss you will be ready

to create and edit menus for a particular user.
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Every user will have different needs in terms of what the
user wants to say and the type of pictures and labels the user
needs as memory aids in order to be able to make selections.
Talkhelper is not based upon any preconceived model of what the
user should want to say or how much memory assistance the user
needs. Rather it is left to the user or someone helping the user
to create memory aids and phrases to be spoken that are

appropriate to the particular user.

To create a new set of menus or alter an existing set, first
use the COPYA program on the DOS 3.3 diskette to make a copy of
your working copy of the Talkhelper master diskettés (for a new
set of menus), or make a copy of the diskettes with the set of
menus you wish to alter. Now type RUN EDIT and press RETURN.

Each set of menus has two settings that apply to the whole
set. These are the number of frames (or boxes) per screen and
the type of input. In addition, scanning menus have a scanning
speed setting. The first step with the EDIf program is to answer
questions about these settings.

If you have a 4 frame per screen system,; there will be an

initial menu display with 4 frames. These can be used to select

4 submenus, each of which will also have four frames. These
submenus are called "A", "B", "C", and "D". Follow the
instructions to choose a submenu. Each submenu will have four

bhrases to be spoken, one associated with each frame as follows:

A B
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Choose the line of text you wish to edit and enter its new value.
If you have a 9 frame per screen system, there will be an
initial menu display with 2 frames. These can be used to select
9 submenus, each of which will also have four frames. These
submenus are called "A", "B", "C", "D", "E", "F", "G", "H", and
“I". Follow the instrQCtions to choose a submenu. Each submenu
will have nine phrases to be spoken, one associated with each

frame as follows:

A B c
D E F
G H I

Choose the line of text you wish to edit and enter its new value.
If you have a 16 frame per screen system, there will be an
initial menu display with 16 frames. These can be used to select
16 submenus, each of which will also have four frames. These
submenus are called "A", "B", "C", "D". "E", "F", "G", "H", "I",
"J", "K", "L", "M", "N", "0O", and "P". Follow the instructions
to choose a submenu. Each submenu will have sixteen phrases to

be spoken, one associated with each frame as follows:

A B c D
E F G H
I J K L
M N 0 P

Choose the line of text you wish to edit and enter its new value.

BEST COPY AVAILABLE 2 198
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CREATING PICTURES

Pictures are best edited with the "Apple Mouse", the Gibson
Light Pen", or the "Koala Pad" and the picture-drawing software
supplied with them. Pictures can originally be created either
with these devices and their picture-drawing software or with a
Micron Eye television camera attached to the computer

Unfortunately, handicapped persons who need picture menus
gene;ally lack the physical coordination and cognitive ability
needed to create pictures. Therefore it is assumed that picture
menus will be create by a parent, teacher, or other helper. The
first step is to become thoroughly aquainted with the Gibson
Light Pen or the Koala Pad and the picture-drawing software by
reading the manual that accompanies them and going through the

introductory information in the manual. For each picture menu,

the helper should decide on the number of picture frames to

appaear on the screen. Options available are: e x 2 (&4
squares),; 3 x 3 (9 squares), and 4 x 4 (16 squares). On the
D ped
Talkhelper disk are four ready made picture templates, P4, P9,
02

and Plé, corresponding to these options. The helper should load
the appropriate template into the picture-drawing software
system, following the instructions in the picture-drawing
software manual for loading a screen image. (The pictures may
then be drawn into the squares using Apple Mouse; the Gibson
Light-Pen, or the Koala Pad and the picture—-drawing software.
Pictures may be read in from other picture files already on the

disks; using the "cut and paste" option of the picture-drawing

L 139
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software to transfer them to the template. Words may be added to
the template in combination with pictures or separate from them,
depending upon the reading ability of the user. (The picture-
drawing software systems provide very convenient facilities for
adding words to pictures.) If full keyboard input is to be used,
it is important to put a letter ("A", "B", "C", "D", etc., in
each frame corresponding to the key that will need to be pressed
to say the message represented by the picture in the frame.

The resulting picture should be saved on a working copy of
the Talkhelper diskette in a file named with a letter identical

to that of the menu with which it is to be associated.

An alternative to drawing the pictures is to photograph them
with a television camera attachment and store them on a diskette.
The Gibson Light'Pen or the Koala Pad and the picture-drawing
software system can then be used with the "cut and paste" option

to combine pieces of these photographs into the final picture.

USING TALKHELPER AS A SPEECH AID

SELECTION OF PHRASE OR MENU

To select the phrase or menu corresponding to picture frame
on the screen, press the key corresponding to the letter in the
frame. If a phrase is selected it will be spoken. If a new menu

is selected, the program will put that menu on the screen.

14
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A lighted inner frame will flash inside the first picture
frame. Press the space bar to move the lighted frame from frame
to frame. When it reaches the desired frame, press any key other

than the space bar.

Two Switch Stepping Mode
A lighted inner frame will flash inside the first picture
frame. Press the first switch to move the lighted inner frame

from frame to frame. When it reaches the desired frame, press

the second switch.

A lighted inner frame will jump from frame to frame, pausing
at each frame. While it is around the entry you want, press any

key to select that entry.

A lighted inner frame will jump from frame to frame, pausing
at each frame. While it is around the entry you want, press the

switch to select that entry.

141
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INTRODUCTION

Talkhelper is a program designed to allow non—-speaking
persons to use a personal computer with a speech synthesizer as a

substitute voice.

This manual is for use with Talkhelper for the TRS-80 Model
100 Portable Computer. (Other versions of Talkhelper are
available for the IBM Personal Computer and the Apple Ile

Personal Computer.)

THE COMPUTER AND THE SYNTHESIZER

THE COMPUTER

This software is designed to function with the Radio Shack
TRS-80 Model 100 Portable Computer. Unless you have considerable
computer expertise, you should buy a new computer from a local
authorized Radio Shack Dealer so that you can get qualified help
in setting up the computer and warranty repairs if necessary. If
you do have computer expertise, you may be able to save money by
ordering a computer by mail or by buying a second—-hand computer.

To be used with this program, the TRS-80 Portable Computer
must have 32K of RAM memory. (Any Radio Shack computer dealer
will be happy to sell and install additional memory, if necessary

to bring the total memory up to 32K.)

THE SPEECH SYNTHESIZER
This software requires a special speech synthesizer for the
TRS-80 Model 100. You should follow the instructions supplied

with the synthesizer to install it.

ek

44



MAKING WORKING COPIES OF THE TALKHELPER SOFTWARE

Before configuring the Talkhelper software you shoulq make
several working copies of it. Talkhelper is supplied on two
cassettes. One contains a copy of a pregram called TALK. Thg

other contains a copy of a program called HELP.

To make copies of TALK place the TALK cassette in the
cassette recprder, ready the recorder, select BASIC from the
menu, then type:

CLEAR 43000,2536 <ENTER>

LOADM "TALK"

When TALK is successfully loaded insert and rewind a blank data
cassette in the rfcorder and type:

SAVEM "TALK", 4500050é, $ic]

To make an additional backup copys, once again insert and rewind a
blank data cassette in the recorder and type:

SAVEM "TALK",qgggé,gg(@'

To make copies of HELP, place the HELP casette in the
cassette recorder, ready the recorder, select BASIC from the
menu, then type:

LOAD "HELP"

When HELP is successfully loaded, insert and rewind a blank data
cassette in the recorder and type:

SAVE "HELP"

To make an additional backup copys, once again insert and rewind a
blank data cassette in the recorder and type:

SAVE "HELP"
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USING TALKHELPER AS A SPEECH AID

STARTUP

To start Talkhelper, you must first load the TALK, the
Talking BASIC System from the cassette. The Talking BASIC System
is designed to allow you to run talking programs written in BASIC
and to write talking programs in BASIC. To load the Talking
BASIC System, type:
CLEAR 43000,256
and then, being sure that the diskette with the TALK program is
ready in your cassette recorder% type:
RUNM "TALK"
At this point the Talking BASIC Progrém is loaded, but not
activated. Special talking programs for the Model 100 will
activate it automatically. Details on how you can write your own

talking programs are given in the Appendix.

To run Talkhelper, once TALK is loaded, put the rewound
cassette with the HELP program in the recorder and type:
RUN "HELP"

The computer is now ready to function as a speech aid. The
Talkhelper program may be left functioning indefinitely, by
keeping the computer plugged into a 110 volt house current

adapter when it is not being carried around.

To use Talkhelper, merely type in any English word or phrase
and press the ENTER key. If you wish to say the phrase again,

just press the ENTER key.

fasd
1Ex
(o]



S WE TR U TS b & e - I = B n B Em l o=

APPENDIX
WRITING TALKING PROGRAMS
Once Talking BASIC is loaded, you may activate it in your
own BASIC programs by executing the following command: |
CALL 45059
When Talking BASIC is activated, anything printed on the scren
will be spoken.
(You may deactivate the Talking BASIC at any time by
executing:
CALL 43062
You may then reactivate it at any time by
executing:
CALL 45059
Warning —-—- you must deactivate Talking BASIC before leaving BASIC
to go to the main menu or options on the main menu will not work.
If you accidently exit to the main menu with Talking BASIC
activated, you must restart the computer by turning off the
master power switch on the bottom of the computer, removing any
110 volt adapter, waiting a minute, and then turning the computer

on again,

SPEECH OPTIONS

The standard features of Talking BASIC attempt to imitate
what a person would say if he were asked to read what was being
written to the screen. However, there are a number of optiomns to

alter how text is read from the screen.



Spelling or Whole Words

When Talking BASIC is activated, it reads by whole words.
some uses, you. may want words spelled letter by letter. To have
words spelled out, type CALL 45065 To return to normal whole

word pronunciation press type CALL 45068.

Remember: CALL 45065 for letter by letter spelling;

CALL 45068 for whole word pronunciation.

Punctuation
In normal reading, special symbols such as "$" and "+" are

usually read out, but common punctuation marks such as period and
comma are not pronounced. When Talking BASIC starts, it is in
normal reading mode. All special symbols and all punctuation on
the screen are pronounced except the following: dash, period,
comma, semicolon, exclamation point, question mark, star, double
quotes, apostrophe, tilde, grave accent, vertical line,
backslash, left parenthesis, right parenthesis, left bracket,
right bracket, left brace, and right brace. When reading
numbers, a decimal point will be pronounced as point. If a
combination of digits, dollar signs, commas, and periods is
encountered that is not a well-formed number or monetary amount,
all characters will be pronounced to alert the user to the
unusual situation.

This option is called "Some" punctuation. If you have
switched to another punctuation option, you can return to "Some"
punctuation by typing CALL 45074.

When proofreading, it is usual to pronounce all punctuation

148



but not to indicate spaces. This option is called "Most"
punctuatioh. 1t is available by typing CALL 45077.

Finally, for some purposes it is necessary to know exactly
what is on the screen, including spaces. This option, called

"All" punctuation, is available by typing CALL 45071.

Remember: CALL 45074 is for some punctuation;
CALL 45077 is for most punctuations;

CALL 45071 is for all punctuation.

149



R ER R

SOURCE CODE FOR SCREEM~VODICE FOR THE IBM PERSONAL COMPUTER



‘- - -

ERIC

PAruiitext provided by enic [

FEREEEREREFEREREFRRTEEEEREEEER SRS

¥ DEFIMITIONS #7

SEFEFEEEFEREEERFEEFEEF RN EEE LSRR LEEH R RS/

md of phrase char
AG-FTy Type-"N-Ta
e EOF 13

tans yeturm) Tor
kers Micro-Vou %/

/¥ scresen slzves ¥/
#Hdefine MAXLINE Z4
#define MA&XCOLL 77

ot

s ;7
ey ¥/

/¥ table sizes for user custom pronunciation tab
Hdefine TEIZE 40

¥ etrivg space For ussy tables: ®/

#define TEE &0

C
Eh(l'-‘"* = 1000

e R A

A¥ o toupper{o) &
#define TOUFFEER
wdefing TOLOWER

n
.”,
td

/¥ alphateticic) and rnumericic) definsd for ASCII character zet #/
#odefine SLFHABRETIC (o) | :
Hdefine MUMERIC(c) (o »>= 07 && C

e, LI &
c = & &2

P3Ny

T al detinss: €/

\\
&
[H)
il

iF

tdetine b
fime THRUE
fine FALS
F1 1

e

i
-~
= 0y

d

e
i

LT._

|'[l f U [t}

o

3

Mmoo
a

#define
#Hdefine
#defins

m
a

m -
0 - -0 m
T

RSP EEREEEEEFFEEEEEEE SRS

.

F¥ The following definitions are uvsed for our commands: %/

inittiating Screen Review:®/
CREEMEEY "NO147 /% Control-l #/

£

imitiating Mode Change

PR
@fine MIODER TNOET JE ocontroal-E ®/

A buffer for synthesizer-specific parameters (file "synth'):

- /'

BEST COPY AVAILABLE



dr 4
[R AR
i o
Y
2

AR
LU

[

m
r
[

M

[l AR Y
il
o b sl ek oh =k ok oh -
3
i
]

iy

TR
ok =
o]
1T
LA R 1
Py bl T} tedd 0t

m
b
3
i
;.

~
~
L

o]

e b -
SF

oo
3|

g

J¥ commands to oh

ﬂﬁfina
F¥ #def'“
#da=fine

#define

MOSThE‘

fdeTine NORMALEEY
ofine COLEEY "0

FITOHEEY

#detf ine
S Hdef
dezfine

bl
o

#Hdef ine

S UExrl IUTINES

0

TH

n
fi

getscr ()
rumberchli ()

sreids

nnNnnnn
rorT
e o
e
£
m i
'<
1
—
ot
2

- ﬂ

o
fi
=i

| Tt T 3
S ONARIOABLES: =/

/g

ERIC

PAruiToxt provided by exic [l

¥ ﬁdeflme TR
CURSKEY °
Z2aFEEY

andgs

b

» Flf‘

u -
“

a7

A BEHBEEFBERE RS RELRELE S

RETUR

;'. omver
My &
mark

[ RS a~2 )

i
¥ pause
MO U
counmt
F¥ oecho

AwoAntone

Tay o
Few 1=
i E ;E' 1
/¥ met

¥ Enear

SE osaRY O
/% chang

MOW U

/¥ epenoa b
SRS L

/¥ empuy

MONON-TM

i
W

[

current pesition #/
Tougp 1 line ¥/

age return-—-szay rest
g gets cut of §

owe ¥

st ¥,

i
=
between words
NUSED =/
repeating punct on
functicen keys on/off

v, flat %/

mly big words ®/
cheo on/afft %/
using normal
purict %/
o ma
nly
e synthe
NU:ED ® 7

letter

ie. 1in
nocol
Ter pi

1y
ccmta umms

tch

‘ .‘-‘

speeth

Lirne of
indicated
v lumer
%/

E2 /

i

FOE N e e B A W R B S 30 B W W W

%

TEGERS

S EFEERFFEERFH LSRR EF XS EFEE IR RS

B R LR R R R L R R

bravo

on/off %/
SofT

/off

words
®

sCcreen

ot

Screen Review

%/

é

i/

®
¥ /

iamss

w7

%/

rate

to
o

S

5 eto.

B3
LAl

ling #/

Mode

7/

snpeak
ricet ¥/

¥

£

¥

7
/
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S% Other glebal variables: ®/
ivt scounts J¥ counte numbsr of characteres sent to scresn ¥/

ot i /% used by subroutine

ey ch " to kesp track of what mode
weve besn 1n (alphabet

ics numeric oF punctuation). %/

int markcool, marklivne: J¥ used by subrowvtine "marker" {(callied by

z
"linerev") tTo hold the cursor peosition thes usesr wanits marksed ¥/

it ncomms /% holdes the number of the communications povt the user
has the synthesizer plugged into %/

int keyzi SO "Mykey" sets this to the last "real" key iiz. not part
of one of cw commands) which we have passed aleng to
the user’se program. "Myscreen' then look t keyz to

determing 1

-5 T3

the screen char is a key echo. ¥/

e

ubroutine "sro! (cupp:&ss repeating
il the lL -t character. ¥/

repeating character count'--needed when
ig activated (in "modeset") ¥/

A% The following 4 variables are umod"d for the user’s custom
promunciation t 1

char ¥ ctablTSIZETS /7% original worde to find and match #/

char #utabiTSIZEI: /% substitute words to replace criginal oness #/7
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x0T program builde the user table in this ares
¥working pointer to where we are in
/¥ pointer end of space ¥/

char ebfIERFSIZEZIS /% =+o“age for syalloc to use wher we read in
syrmthesizer parameters from file "synth'" =/

char ¥sbfp = sbf: /% next free positicn for "syalloc" ®/

char ¥sbfe = LebfISRFEIZEI: /¥ last free positicon #/

ot

e at the end of the unitialized
Amivie.asem” uses the position of "endram"
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variable position.
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.
if {status
r

tempch

returns

o,

kS
3 FE oen
7

/

®/

O
]ERJ(}%%%%“%%%%§

PAFulToxt Provided by ERIC

vimalsetatuss

ator

hi

mvecreent tem

o
G

T b e R A R B 3 N

o @b

&%
e

1 f*. 5 ] _" fin 298]

accumulator)

by

]

H

== {)) /¥

== 1) /¥ get
‘¥ ompme file o

=== ) e pnt

accumulator &

&
Ch i
Tvima' ¥/
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;¥ e Following routines (1n
with “vimd’ status = O v
“myscreen'” and 2ll the majo
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+

boot-up */

ley »/

&t

key" for code %/

character on *® /

scyreen

D071 5
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they call.

betical order zted
=2 iE. subroutin

routines

asenC s
and
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J¥ This voutine 1s effectively tl"'-e "main" part of cur C program.
Tt is ccljwc By our machine languages routing that intercepts
cperating systemn calls,

"Yima" ie called orce with status == O on beoot-up.

"Vima'" is called with status == 1 each timg & user program

neke the erating system to get & key from the keyboards

with the call coming before the key has been gotten

"Wima'" i1z then responsible for retuwning with the reguested key

i the wffer.

"Vima" iz callsd with status == 2 each time a uvser prodgram

azks the operating system to put & character on the screens

with the call coming after the character has besn put on the soreen.
¥/
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heys = —
¥ oimiti
limghky =
mocerky =
SEOITAt

sehup i)

*

sayohki

send {pau
say (s
sendipan
* .

Boot-—un

imitialization of program. %/
mt 1
Y
23
5l‘"e . # /
SUREENE
PLDr%h\
alize othev varlables & default
oL
JEEtr)E
-~een reeder by veesek and maggs"
seatr);
ernd "init" ¥/
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"vima' has been called with status = 2. Thics happens just after
& character is ploetted on the scoreen.
Since "myscreen' implements key echoings 1t must determine 3f
the chars *E” just plotted is the last key the user pressed
{saved by «wtew“ in variable "keyz"). Note that some control
cha “acte.g are echoed to the screemn as 2 characters: up-arvrow
and a letter
a/
y
tem Jadi
mcel s ool F¥ mew columm & old coelumn ¥/
ﬁliheq clines /7% new linme and old line ¥/
cposid /¥ cursor peosition ¥/
iy /% counter %/
static char savechoi /¥ save echeed key here to check for °77 ¥/
/¥ Did we just move to a new column that is to the left of the
ald columns {(cther than by BACKSFACE ov DELETED T
Such a ﬁltUﬁtiOﬂ would indicate that & new lins has heen
started arnd we should therefore say the old line.
*/
t= BACKSFACE & keyz = DELETE)
1Pc} anyithing) happens on screen
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it (prmods == "§7%)
onsams{ )3

1f {prmode == "M7)

cormcest )

ary

_;.
ccal = nocols
cline = wmlines

I we are in echo mode then we do the following to ses i1 what

was sent to the screen is an echo of a keypress.

Was a key just pressed —- if sco echo next character on soyreen
if it is the same as th
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if the user prsss & control keys g.g. Control-HB, mest sceftwars
will echo it as “B. etc. In such cases we want toe echo bhoth the
“and the B i1f we are in echo mode.

¥/

++zoount: /¥ ong movre character to screen —— gt toe zevo in myvkey %/

¥ find out 1f we have a key =cho by lbm ¥/
if
{

L8 heys == a) /¥ filret screen char 1s same as key %/
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returnd

FACE uvueed F
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= goepf)d
temp S
(temp =

/¥ check
temp
temp =

if
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kN

if (lcod 0 rool MaXCoOL) ¥ zay only certain
temp = gooplls
temp = temp ¥ 2564
17 {temp < lcol 1) temp reel)
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¥ v oend if {temp = top) ¥/
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1f f{dollar =
<

explodel{t,
returnit) s

¥t o= N0
wp = wholes

a2 a2

urite = 7 73

da

K
kS

awitch (k)

it (K

eles

1

if
if

case 3=

Case 6@

case %:
if ¢
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case 1:
case b3
case 7
1 fwp 1=
breaks
1T fwp I=
break s
if (k ==

units
mystrcat

recatite!

1

4

7

wit

wh

)

&8« 3 ==
cle &8 %
cle && ¥

¥W 8

)

)

thou

roatit.” mill

breat
case &:
case S»
case 8
if (wp I=
breaks
it (#wp =
{
mystrca
if (b =
myst
if (k=
}

t

recat(ts "

whi

(tyteensis {wp+l)

cle L& ®

[y

)

3)

mystrocatit,"”

(tadigitel*wp -

sard

1o

i
it

wp

mystircatit,tensl¥wp -
1f (#(wp + 1) == °

0°)

thou

mill

whole 24 fwp =

sdigitslswp —

tundred

ll);

07 1)
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detfault:

Dreats
¥ A¥ o oend switch #/

b 4]

s
Y o owhile (#up 1= “\0O7)3 /% end do ¥/
¥

-fp = Fy ;:‘\CZtiC"lml;

if (dollar == "%7%)

{
if (#¥whole 1= "N07)
{
if (urmits == "1%)
mystrcatit," dollar ")
eles
myetrcat(t:s" dollars )3
}
if (¥fp == "\O")
{
if {lagt = *.7)
mystrcat(t.asciil™."1);
returm(t)s
>
if (=#fp == 07 L& *¥(fp + 1) == "0Q7)
{
if (Fwhole == “\O7)
return(” zerco cents ")
if (#whole == 07 && ¥ {whHole+l) == "\N0O7)
return (Y zero dollars and zero cente'")d
return(t) s
3
if (¥whole 1= "\O7)
mystrcat{t:" and ")
if (¥fp == "17%)
{
mystrcati{tsteensl*{(fp+l) - 07 1);
myetrocatit," cents )3
returm{t);
3
if (®fp 1= "07)
mystrcat(t.tensl*fp — "0 1)3
++fps
if (%fp = "07)
mystircat(t.digits[®¥fp - 0" 1)3
if (¥{(fp — 1) == 0" && #fp == "17)
mystrcat(t," cent ")j
elce
mystrcat(t:" centse ")
returmit) )
> /¥ end if {dollar == "$°) #/
it (#fp == "\O7)
{
Q if {last == ".7")
[]{U:‘ mystrcat({tsasciil ™. 1)
SRR - e G il b ) g



o]
Yot
A

o

mystrcat{t:" point )i

[u]

N
Y
mystrcat{tsdigitel=zfp - 07 1)
++fps
Puwhile (#fp = "N07)%

returmit) s
> /¥ end "mumberchk! %/
/HEERLEEEEREEGH LTS ELEER R E RS R E RIS TSRS

mrechk{a)
char as
{

/¥ fAre we sayving each character? %/

1 (talkmode == LETTERKEY || talkmode == BRAVOKEY)
1f (rpurnctog) /¥ count repeated punctituation #/
a = srci{a)ls

else ‘
1f (captog && arx= A7 L& ad= "Z7)
saychk {(FAEESFACE) 3
saychi( c™) 3
saychk{ a” )3 .
saychk{'p” )3
saychk (FAKESFACE) §
a = TOLOWER{(=a) 3
saychk{a)i
Y /¥end of prechh*/ ’

JEFRER SR LI LR RS EE RS ERERE SRR R EREREER ]
readini)

/% reads im ctab and utab paire {(custom proenunciation) unmtil end of file #/

2kl

static imt 1s3j.k3
static char stringl3013

mycpeni{);

o= 03

do /¥ vead in ctab word %/
r

A"

ctabfil = =p;

while ({k = mygetc()) T RR Ok Y= EOF) /¥ pase end of line */
O 3
]ERJ(:if (== EOF)
(A . J:r\
P o by ﬁj35




~

FEoget ctab entry ¥/

¥ep++ = TOLOWER{k)Y

it {ep »= ce)
returmii+i);

while ({k = mygetc()) != " %)

r
1S

¥en++ = TOLOWER (k)3
if f(sp = se)
returm{i+l)s;

(9]

Fon+ = TN\ g
if (ep »= =)
returnii+l);

/¥ get utab word or phrase (may be null stringi*/
utabli++] = spi

jo= D3
whilefl{{k = mygetc()) = * *) /% read right hand side */

¥ep++ = ki

if (ep = se)
returmil) s
++is
if (3 » 48) /% we just put in 4%9th character =/
.
k9

say({"custom table entry");

itoalisstiring) s

say{numberchk{stiring) )

say{"too long™)si

while (mygetc() = " 7) /% throw away rest of too long live */

“‘SDE
——gp: /¥ we wWill zap 49th character */
break;

)

()

¥ep++ = TN\NOT g
if (sp = =e)
retuwrn(i)g

v

while (TRUE) 3 /% end do %/

ltab = 13 /% thie will ke IEﬁgth.of table for later binary search #/
return{0)i /*all entries fit in (some may be truncated)x/
> /% end "readin" ¥/

S ERFFEREEEEE SR EFEE LRSS EE SRR FREEFEERRR

/¥ Reads in synthesizer control parameters from file "synth®. #/

e

static int i3

O
ERJ()itsh*

. = -
o usssty




for (1 = 0% 1 < 2&F 1++) .
veletrDi] = gsynstr{); : -
for (1 = 05 1 < 2&§5 1++)

ratestrlil = syrnsetr();

fovr (1 0= 0OF 1 < 2&F 1+4)
fpetrlil = eynstr ()

for (1 = 0§ 1 < 26% 1++)

=my(“ too many entries in file sinth ") 3

S EERFEREEESFREEEFEFEFFEEEFEE IR EIREF B/

saychk{a)

char aj ,

/¥ This routine is the heart of the code. It checks every screen
character and handlese 1t sccoavrding to what mode we have been in
and what type of character it is.

The mode is indicated by the variable "in"s which can take on
3 poeseible values:

PT o for punctuations

AT for alphabetics

MY for numeric.

k
™~

[}

static char phrasell30]). wordl303:
static char *wp. #aps:

if (a2 == "\0O1") /% zapping the buffer */
wp = wordsg
EFWE o= TN\NOT S
¥phrase = "\0%;
if {rpunctog &% talkmode '= SEIMEEY) /¥ count repeated punctuation ¥/

a = src(al)s

if (mystrlen(word) > 48) 7/+% ridiculously long word #/
{

say (phrase) s

#¥phrase = "\Q"j

say (word) s
#word = N0
}
if (in == "F7) /¥ previocusly in punctuaticon mode */
{
if (ALFPHARETIC(a) 11 i{prmode == 87 && (a == "\*" || & == "=7")))
{
i = "&/7; /¥ now alphabetic mode %/
wp = wordid
Q Fup+t = a3

[}{U: returny: ) 1
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i (MUMERIC(&) 11 a == "§° 1| a == °
.
L
17 ThT ¥ now numeric mode
wp = word;:
FWpkt = Al
returng
2
4
/% Neilther alphabetic ror numeric so
if (talkmode 1= SEIMEEY)

sayflasciilal)s

#ohrase = T\QT
retuwrnr;
/¥ end 1f (in == "F7) iz. previ
(i == "A")
if (ALFPHARBETIC (&) 1 (prmode == °§7
{
WO = oAy
returns
3
&
else
K
w
#wp = N0

if (custog) /% user
uwserchi (word) §

1t (mystrleniword) 23)
abbrochlk(word) s
if (talkmode == SKIMKEY)
if (mystrlenf(werd) < 7)
*word = T\N0OT;
elee
mystrcat{iword.s" ")3
1f ({mystrlentwp) + mystrlen(phras

say(phrase)i
*phrase = “\0O%§

[

mystrcat (phrase.word)

wp = words: /% veinitialize wp to s
if (a == " %)
.
T
it (talkmode !'= SKEIMEEY)
mystrcati{phrase.asciil® "1)3
returns
2
4
if (a == =7
.
1Y
it (talkmode != SEIMKEY)
mystrcat(phrasesasciil"—"1)3%

wants cug

must be punctuaticn character:

/¥ SEIMEEY means conly speak big words #/

cusly in purct. mode %/

/¥ previocusly in alphabetic mode ¥/

e (a == "\"7 || a == "-")))
tom provunciation */

e)) »= sizecf(phrase))

tart of word %/

oy
9]

paod

*/



I if (NUMERIC(a) 11 & == "%°
in = "N
o+t = as
returig
.1.
o
"I /% £11 other cases fail so
in = "F"3 JE oW
say{phrases);
¥phrase = “\07j
l if (talkmode '= SKIMEEY)
saylasciilal)s
returns
l ¥ /¥ end else */
l 3 /¥ end 1f (irnm == AT ).
/¥ Only cother choice is {(in ==
if (NUMERIC (&) i1 a == "7 ||
WPt = oA
returns
-'.
Pl
elese
{
*wp = “\O73;

{(talkmode SEIMEEY)
wp numberchk (word) s

i f l=

hY
say{phrase)s
¥phrase = "\07;

mystircat{phrase.wp);
wp = words

if {(talkmode != SKIMEEY)
mystrcatiphirasesasciil’

returns;

[

(o)

if (ALFHARETIC( (&) i (prmcocde
{
in = "A7; JE VoW AT
#BWptt = oas
returni
I ;
- Q /¥ ALl previcus tests fail =
im o= TR ZE onow in

CTNT )

ile.

ie.

LN et

past ) 9‘.91

A

we have

in punct mode ¥/

if ({mystrlen(wp) + mystrlen(phrase)) *

=
=

previocusly

we have a punctuation character:

previously in

a == "47)
sizecfiphrase))
a == “\7"" || a ==

{

mode ¥/

punctuation character

9

1 n

10

¥/

in alphabetic mode ¥/

numeric mode

=)

¥/

A ’/
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ERIC=

LI S iD=
e rovicsor e IS
oo BT i)

Lot

S EFEERFEXESRLEFRFEEREFEFFRFERLEESEFFEREEREEE

B :
g e e e e fos R N
*ohrase = WE) TR

i (talkmode !'= SHIMEEY)
saylasciilal)s

return g

/% end elee ¥/

/¥ end "saychk" w/

setup ()

S¥ Inmitialize variables and default modes.

=

Called only by subroutine "init" om boot—

static int temps
static int s[301;

in = *"F°
grcet = O
onldc = N0

"t nz

/% Yariables associlated with what we read

'tC|p = {) H

markcol = MAXCOL + 13
lcal = 03

recl = MEXCOL S

/¥ Inmitialize modes represented by toggles

rpurictog = FALSE:
helptog = FALSES
pausetog = FALSES
mumtog = TRUES
custog TRUE §
captog = FALSES
echotog = TRUES
seynchtog = FALSES
intoentog = TRUE:

/¥ Initialize other modes: #/

talkmode = NORMALEKEEY:
prmode = SOMEKEY;:

piteh = "M° - @875 /¥ must be set for po
/¥ read synthesizer specific parameters &
syaper{) i

H

reyni)
send{inittstr )i

WP«

o the screen: #®/

HIE V4

ivitialize

seible use in setinton()

synrnthesizer:

/% imitialize for “"scme! punctuation and normal letters (no caps)

cnscme() s
offbravo{) s

it

Space s
LepacelUSIZE~1]3
-

sadimi )i

I

0

%/

%/



N W B Tm . .

foe 2

say{"vran out of space for user

itoal{tempss)
say {numberchilk (
ltab temp

=))3
= . 1:

eshellictab.utab.ltab s
/¥ end "setup'" #/

table at

entry” )i

/¥ discard offending entry */

/R FEEEF RS R EELEEERU U R EEEEREERERER LR R R R RS

' S T
Lt

char #syallocin)

if {(gbfp + n shfe)
-
shfp += nj
returni{sbfp - 1)
elee returmniMULL) S

(o)

- - - — - '\- s

sygetct)

xr

1Y

static int =i
z = syread{}}
if (g == "¢7)
r .

Q@ = = eyreadl) — 073
_]ERJ(jz = 10%z + syread{) -
gmmmmTm zo= L0%z + syvead() -

LR T

shell{sstsm)
char #s{i.¥tl1;
it nms
/¥ Sort table of pointers to chare & and related tabie t.s
bath of length n #/
static int gapsisjs
static char #temp. *templ:
I for (gap = n/2% gap * 0% gap /= 2) .
for (1 = gapi 1 < ni 14+) . -
fer () = 1 — gap: § = Qi ;3 —= gap)
l if (mystrompisl jl,slj+gapl) <= 0O)
breaks
temp = sl 333
|| templ = t[L313
=031 = sl + gapl;
tL31 = 05 + gapls
elj + gapl = temps
tLy + gapl = templs
/¥ end "shell" %/

IR XTSI T I LIS S LS LSS L LT L L L L LT T T g

/¥ return pointer to n characters#/

/¥ Tite #/

SFREREEGESREEEEEEREEE S EEEEEFEEEEEEEEE S

/B gét a character frem file "synth'" */

171



foe

/¥ end "sygetc" %/

SEEEREEFERERFREERLEEERRENBEFF/

char ¥synstvr() /% read in & line from file "synth" */
static char *¥s3i

etatic char tL301;

static int 1.k
static char stringl30733

wihile ((k = sygetc()) i= "\n® && k != EOF)
tLi++] = ki

say(" missing entry in file sinmth ");
returmn hMULL D) 3

tL1l = "\O7 3

s = gsyalloc{i+l)s
mystrcpyf{s.t)s
returnis) s

[

/% end "eynstr" o/

g - -

ERIC 172
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F¥ file: EEY.C
lazt edited by pm at
410215 s&.m.s May 17, 1988.
#/

S HEEFBEFEEEFERLEFGEFREFFEELRB L LR L EE SRR FEREEE S

/# Thie file contains the major routines associated with
"vima" status = 1, le. "mykey" and the majocr subroutines
it calls.

s 4

SRR EE RS ECERGEF LR LR RS EEE LR EEERE SRR SRR R R R/
mykey ()

led only by vima and only when vima 1 called

/% This routine is cal
{meaning the user program wants a key).

with status == 1

"Myltey" lcope until & key has been pressed. Thern it lockse at the
key ivm the kevbcoard buffer without removing it.

If it 1ie one of cur commarnd keyses i1t removes it from the buffer
and handles 1it.

.|y

Thise process continues until the user presses an ordinary keys
destirned for the user’s program. At that point,. we store the key
in "keyz" {(for later use by “"myscreen'!) and return (via "vima" and
oy assembly language code) to the BIOS routine which will get

the character and pass it to the user program.

*/

£
(S

static i1int ki

while ((k = zhey()) == 288) /¥ wait until a key is pressed ¥/
i
)
de /¥ walt for key & process our commands *®/
<
3 if (k == lineky) /¥ screen review mode ¥/
l linerev();
if (k == modeky) /¥ noormal command mode ¥/
1 -
gkey{): /% vremove command key from buffer ¥/
modeset ()3
}
while ({k = zkey()) == g55) /% wait umtil a key is precscsed ¥/

while (k == lineky 11 k == modeky)s
/¥ £t this points the kevboard buffer holds a key to be transferved

to the vser program.
*/7

1f (k== BACKSFACE 11 k == DELETE)
kback ()3 : /¥ save what might get erased. */

[

FRIC:yz = ki /7% save for "myscreen" to check #/ N
g ount = D8 S nothing has appeared on scresn yvet -—- for “myﬁ&rzgw”-ﬁf



I R EE e

¥ FEoend "mykey"
IEXT T I SIS L L LT
linerevi()

/¥ Implements screen

[h]

static int k.Cs
gkey{)i /¥ remo

if (helptcg)
say{"review");

movecursor{is /¥ a
/¥ get commands and

while ((k = gkev())

<

k= TOUFFER(K) S
switch (k)
<
cacse AUDICKEY:
if (helptag)
say{Maudic
audioccursor ()
break:

case RBACKEEY:
if (helptog)
say{"back"
review!( )i
break s

case DOWNMEEY:
if {helptog)
say {"down"

mevedown ()i
breaks

case FINDEEY:
if {helptog)
\,,(u imd"

cace LEFTEEY:
if (helptog)
say{'left"
if {column >

f (talkmode == LETTERKEY 1! talkmode =

%/

¢

W e P Fe e e B R K/

review mode. ¥/

ve lineky from buffer #/

udic cursor = video cursor ¥/
perform them: */

I= ESCKEY)

/¥ spealk cuwrrent audic cursor position ¥/
cursor at'")s
5
/¥ move audico curseor to previcusly saved position #/

3

/¥ move cursor down 1 line %/

)3

/¥ find specified string */

)3

/¥ move cursor 1 ounit {(char/werd) to left & say 1t */

R
lcel)

BRAVEEEY)

i

prechki{getscr{))3

i
ot
m
Y
o
a)
i
o
1)

£
v
——columris
1.
+
else
‘.
Bl
Q gles
]ERJ(: say{"start
breal :

)
—h
ot
-

17’ ) s

\hz.A
=3
-8



case LIMEREY: A% omove auwdio cursor to start of glvew ling %/
I T {helptog)
gayl{"livne")s
c key ()3
1 c = TOUFFER{C):
I if (¢ »= top + AT &E c U= (AT + MAXLIME))
’ {
livie = ¢ —~ "&7"3
l 1f (helptcg)
n sayfasciilcl)s /% livme letter %/
celumn = lcols
B J
. elee
sayi'illegal line")i
if (o < top + &)
say{above top')i
breal: s
cacse MAREKEEY: /¥ save curvrent positicon of audic cursor *®/

it (helpteg)

say{"mark")s
marker ()3
breal s

case RESTREY: /¥ say rest of live & move cursor to next line ¥/

if f(helptog? )
say{"rest of line")s

if {column <= rcol)
cayrest()s

else
say("at end");

Breal:

case RIGHTEEY: /¥ move curscr 1 ounit (char/werd) to rvight & say 1t *®/
if (helptog?

sxy{"right")s

{talkmode == LETTERKEY 11 talkmode == BRAVOKEY)

.
9
prechikigetscr () )
+4+columns
.\.
-
else

saynestword ()

if {columm * rcol)

ks

A
send{pausesty )i
gay({"lirne done”)s
column = lcols

B |

.
E)

breaks

case WUFKEY: /¥ move curscr up 1 line #/
if (helpteg)
sayf{"up!)i
moveup () §
breaks

default:
if {k == modeky) /% command key to accese cther set of commands */
.

-
madeset ()3
Q if {(column < lgel (0 column » vyeel 1 lime < top)?
ERIC _
P o columm = lool



ERIC

say{audio cursor now out of bounds”) s

gsay {"moving audio curser to top left")s

[

.

mlee 31f (L > O &% kL < 27) /¥ contral chars %/
r
A,

b
-.h
il
li

s
il
i

0

i k== modeky)

e~ M
Pt
n
oo
n_
b
o]
b
0
laa
[
i
i1}
ot
o
1}
<o
i}
<
{0

lineky = ki
if (helptog)

v
savyi{"review now contral’)s
sayf{alphalk ~ 131 + 4)7%
}
.‘.
4
’.
&
elese /¥ not control char ¥/
say{"illegal key")3:
break s
¥ /¥ end switch %/
H /% end while %/

if (helptog)
sayi{"end review')};

3 /¥ end "linerev" */
JEFUREREBEFEREEEERRE R FEF S F AR LR RS SR LR LSRR/
modeset ()

/¥ Changes modes as specified by user command. ¥/

I
A

cstatic int k3§

if (helptag)
say("mcde'")

-as

i

bey{): /¥ get command letter */
g

il

TOUFFER ()

ax

switchik)

r
.

case ALLKEEY:
1f (helptoag)
say("all punctuaticn'")s
prmode = ki
crmallidy /¥ change entries in arvay "asciil" ®/
break; '

/% pronounce all punctuation */

case EBRAVOKEY: /¥ spell letters using “alpha’™s
1T (helptog) .
say{"bravao'")s
talkmode = ki
crbravo ()
breal: s

/¥ change entrigs in arvay "ascii”

case CAFKEY: F¥ o indicate caplizsl lestters b%?ﬁ

*brave s

etc.

L ¥



if {captog?
.

AN
if (helpteg)
sayi{'capitals on”);
upcase{): /¥ change entries
}
slee
{
it (thelpteg?
sav{"capitals off");
lowcase()s
';.

bhreaks

e COLEEY:

f (helptog)
gay{"calumn");

setcol();

breaks

C&as /¥ only spesak
5

ca CURSEEY s /¥ speak
(helptog) -
say{"video curscer at");
saycursor();

breals

(S 1

€
i f

case CUSTEEY: /¥
custog = lcustogs
if (helptag)
p

1S

search user

csay{"custom' )}

if f(custeg)?
say{"on")i
else
say{"off'" )i
-’.
o
breaks

aze ECHOKEY: /¥ echc
echetog = lechotogsi
if t(helptog)

ey

.
kS
say("key echo'");
1f (echotog)
sayf{oen") i
elese
say{"off"):
o,
Bl
breaks

case HELFEEY:

helptog = thelptoags
if (helptcg)
say{"help on")i
else
say{"help off");
breaks:

case INTONEEY:
intonteog =
setintori);

/¥ flat vs.
tintontogs

if (helptag)
I
o N
[}{U: say{"intonaticon")s
Pz if (intonmtog)

certain

table for

iy array "ascii'" #/

columne ¥/

cursor position ®/

custom pronunciations ¥/

precsses ¥/

/¥ say effect of commands as user gives them */

ivtoned #/

177



slse
sayi"eff's
o,
R

breaks:

case LETTERKEY: /¥ spell using regular letter names #/
if thelptog)
say({"letter")s
talbmode = k3 .
cffbravo()s /¥ change entries 1n array "ascii" ¥/

U .
breaks
case MOSTHEEY: /¥ pronounce most purctustion ®/

if (helptcg)
sayi'"most punctuation")s
prmode = ki
cnmest () /¥ change entries v array "ascii" ¥/
breal :

case MORMALEEY: /¥ normal promuanciations 1e. words ¥/
if (helptocg)
say{"nrnormal” )i
talkmode = k3
offbrava()s /¥ change entries in arvay "asclil" ®/

bhyrealk i

case NMUMEEY: /¥ pronounce diglits as eilther numbers or digits ¥/
numtog = !Inumtogi
if (helptog)
if (ruamtog)
say ("rnumbers")j
else
say('"digits" )3}

O 2

reak s

case FAUSEEEY: /¥ pause between words ¥/
pausetorg = Ipausetogs
if (helptog)
{
say {"pause" )i
if (pausetcg)
say{"on");
elee '
say("aff");
3

breaks

case FITCHKEY: /¥ change bitch of synthesizer voice */
if (helptaog)
say("pitch")3
setpitch{)i
breaks

ak K

case RATEKEY: /¥ charnge synthesirzer speech rate ¥/
1f (helpteog)
say{("rate" )i
setrate();
breal::

case RFPUMCEEY: /¥ cournt repeating punctuation ¥/
rpunctog = !vypunctogd
1f thelptocg)
r

i78



case SKIMEEY: /¥ cnmly pronounce words at least 7 letters long */
if thelptog)

say("shkim");

taltmode = ki

cffbrave()s /¥ change entries in array "ascii" ¥/

breaks

case SOMEEREY: /¥ provounce some punctustion ¥/
if (helptog) ‘
sayi{some punctuaticon®)i
prmode = k3§ .
cnsome () /¥ change entries in arvay “"ascii" */
brealk:

ase TOFEEY: /% specify top line of screen to be spoken %/
(helptcg? i

say{"top" )i

settopi():

break:

case VOLEEY: /¥ change synthesizer volume ¥/
if (helptog)

say("volume")s

csetvol{)s

breaks

e ZAFEEY: /¥ empty speech buffer */
apl)s

f (helptog)

csay({clear buffer"):

break:

cas
ot
e

i

cdefault:
if (k>0 &E K S 27) /¥ control chiar means rnew command char %/
.

n

a
Ladil
.

03
]

b 2 8 11 k == 13 11 k == lineky)
ay{"carmot use that key"): ’

modeky = ki
if (helptog)

ay{'"now contrel”)s
ay{alphalk - 11 + 4)3

&
=
&
=

(%)

ay("illegal key'"):

breat
¥ /¥ end switch %/
¥ /% end "modeset’ %/ 4 1y
- i73

T REEBERFEEERE R LV BRELEELEF VRS RS LR/

ERIC

g Ma jovr routinss {(in oslph

]

k1]

betical order) rneeded to implemsnt



SEEEFEEEEEBBE LI EFEEFUEREEEER SR EEREEERER
audiccursor()

4
A

static char stringlL3013
ayl{asciili A + linel)s
1

=
itgaicolumnsstring);
say (rmumberchlk(string) i

S EEERNEEEEEEEENRRERF RSB EEER SRR EEEEE S
laowcase ()

/% turne off spoken indication of upper case #/
static int 13
if (talimode == BRAVIOEEY)

foyr (1 = 673 1 <= 27§ 1++4)
asciilfil = bravoli-"A]1 + 43

elese
for (1 = "A"3 1 <= "Z7% i++4)
asciilil = alphali-"A"1 + 43
¥ /¥ end "lowcase" #/
J/EREREEEEEEERR SR EEEREREE R R R LR EE R EREEER

marker ()
ra
1S
mairkcol = columns

markline = lines

.
&

S ERREERFEREREEFEFEEFEEEEFEREESLEE LR

movedown()

K
.

column = lcals

1f (line == MAXLINE)
sayl{"at the bottom”)s
else
++1lines;

T R N Ty
moveup ()

Y

celumn = lcols

if (line == top)
Q zay{"at the top")i
[Cse



aoffbravae ()

L]

static int 13
if (captog)

S
For (1 = "A7F i <= SRT: i44)
'

[ EPREREFEEERFEFFEEREEFREFFSF IS RFRERE RS RRER/
onall () -
/¥ &all punctuation pronounced #/
r
A\
crmest ) s
asciiloxenl = space i
N
3

S HFFEREFEEEEEWSEEFEGFERERREERE R RN EF SRR % )

cnbrave ()

£
A9

static int i3
if (captog?

5

\.

fer (1 = A1 1 <= 27§ 1++)
-

kY
asciilil] = bravoeli-"A7]13%
asCiili+32] = bravaeli-"A] + 43
}
'_‘;.
elce
for (1 = @78 1 <= 274§ i4+)
asci1ili+3281 = asciilil] = braveli-"A71]
¥ /% end Yonmbravo! %/

FREEREERE LR EREE RS R E LT LE R AR E SRS E LR ERREER )

crmost ()

Q
]ERJ(}Cii[’?’] = "

= guesticarn mark "3
Prare oo B W S N B "osuclamation point U3

S ERREREFEEEEEFEFEEFE I PR B SR FETHEERER LR LR

asciilil = alphali-"A"13
asciilfi+32] = alphali-"A7] + 43
elee
for (1 = "A7F 1 4= "Z73§5 1++)
asciili+32] = asciilild = alphali~-"A7] + 43
¥ /¥ end "offbrava" ®/

-aw

/¥ initiates alpha brave pronunciation of letters */

181



asciil™)?

- R B
I = " yight parern "i
asciil?_ "1 = " underline "j
b 12

H]

asciil’™— dash "3

]

asciil*{*1 = " left hrace "3 :
aeciil* 3 1 = " right brace "3
asciil L7 = " left bracket "3
asci1if?1°1 = " right bracket ":i
asciil™™*] = " tilda ";
asciil?2*] = " colon "
asciil®s71 = " semicolaon "3
asciil™""*] = " gucte "3
asciil*\N"7"1 = " apostrophe "3
asciil™""3 = " grave accent "i
asciil* 171 = " vertical live "
asclil*s\\N"1 = " bhackslash ";j
asciil™s™1 = Y comma "3
asciilf™."] " period "%
asciiloxgold = " "3

¥ /¥ end "onmost" #/

P Y Y Y Y A I TS S S
onsome ()

/% omly punctuation proncounced is 2H$URE+=/00 %/

L

asciil*?* 3 = © ¥
asciif®>1*] = » 0
asciil* (] = " ¢
agciil")"] = » »
aSCll[‘ b P 1)) i
asciif®-"3 = » »

H]

asciil™{
asciil™2’
asciil™C
asciif™17
sciilf™™?
asciil™:”®
asciil”
asciil”’
asciil™\"’°
asciif>*=*]1 = » v
asciif”+71 = » ¥
asciil”\\71]
asCiil™ 7] = »
asciif?*>.”]1 = *
asciifoxgonl] = ¢ H

H]

H]

H]

H]

b

H]

D

_, .
RCTRE U R VOV g UUU D VUV [ UUU D NN D UU S SUU Iy SOV R SOV [ SN I SOV [y 5O )
4 @8 @R A At BT -mR EL R ZZ RS 0% @R ;e cen

] - ”\:

= can cas
L3

H]

RETRY TY

¥ /¥ end "onsome" ¥/
S EEEEEERRE RIS EEEE B ERF RS FEEFERLLERERE S
review()

K
A

if (markeccl < lcol 1) markcol * reel 11 markline < top)

.
hS
say("out of bounds")s
returns
N
)]

.
1%
“
£

O
E l(jlumn = markco

e e = marblines

182



IREFEEERSFRFEFRERESGEREFEERXEEE R B RN/
zaycursor ()

/¥ say position of cursor %/

fan]

gtatic int ji
static char stringl30l;
char *numberchl () 3§

/% get cursor positiocn with call to machine language program %/
j = gecepi)i

!
gayfasciil A" + 3 / 23861)3 /¥ line ¥/
iteal) W 254.string)i
say (mumberchk(stvring) s /¥ columnm ¥/

5 /¥ end "saycursor'! #/

FETI IS LT TSI LALIILIES S SIS TSI L L L A L X Y

saynextword () _
/¥ assumes that on entry line and coclumn are legal, i1.e. between
top and MAXLINE and between lcol and rcal respectively

¥/
static char stringlMAXCOL+413
static char #s=tpgs
static char ci

stp = strings

if (lalphanumericic = getscr()))
.

(9
dc
r
kN
¥etp++ = C3F
++columng
} while (column <= rcol && !alphanumerici(c = getscr{)));
}
glece
r
u
while {(colummn <= rccl && alphanumeric({c = getscr()))
{
*¥etp++ = Cf
++columns
A
4
3
4

¥etp = *\Q7;

stp = strings

while (#stp != "\Q7)
prechi(¥stp++):

prechk (\O" )3

3 /¥ end "sayrnextword" ¥/

I EE TR IT I LSS EL L ELI SIS L L L L L 22 4

O
FRIC rest O
Pt o v ~3€33



mmm..mm = t{_‘_np H 1

ztatic char stvingls811;
static char ¥stpi

stp = stringi

for (% column <= rcals column+s)

H
¥stp++ = getscr ()3

#¥gtp = TNOT§
stp = stirings

while (¥stp != "\O07)
prechk(sxstp++) 3

prechl (NI )3

columm = lcals

¥ /¥ end "sayrest" ¥/
JHEREEEEEEEREREF R RS RN EEEREF LR R REREE L SR

saywholeline()

static chear stringlMAXCOL+413
tatic char *stp:

stp = strings

for {(column = lcols: column <= ycoli column++)
¥stp++ = getscri();

'Q‘Etp - .*\‘O:-;
stp = stringsi

while (#stp != “\O")
prechh{¥stp++)i

prechik{ \NQ" )3

1

> /¥ end "saywholeline" %/
JSEREFEEFFRFERSERR R LS ESEF YRR L LR LR R B RE LR/

search()

/¥ get strings search for its and say line containing 1t =/
{

static char sstringl203:

static int is:jskslscs

static char #sspsi

1 = 03

while {(k = ghkey()) != NEWLIME && 1 < 19}

- sstringli++1 = ki

if (1 == 1%) /¥ throw away extra keys up to delimiter %/

while {(gkeyi{) != NEWLINE)
H

sstringlil = *\O7";
@ yisstringli

IC

GO
TN



e Lk
L

while(l <= MAXLINE)

K
.

c = lcals

while (¢ <= (ygol - 1 + 1)

i

i = ci
s = sstrings
while ((getsc(23&¥l + j) % 256) == ¥ccp)
o+
55p++;
if (¥sgp == "\O%)
/¥ SUCCESS!D %/
line = 13
saywholeline() :
column = i /% set audic curscor to start of word */
/% user presses space bar to look for ancther instance */
~ /¥ arny other key ends search and is the start of a new *®/
/% command to be interpreted elsewhere %/
while ({(k = zkey()) == 235)
iF (k= 77
returms /% retuwrn with key still in key buffer */
gkey()s /% get space out cof key buffer #/
c = veal + 33 /% pop cut of loop for this line */
/¥ either gtill locking for first instance or start locoking */
/¥ for next instance *#/
+4C 3
¥ /¥ end while (¢ «= {(rcol - 1 + 1)) #/

/% not on this line —— try next line #/
++13

MAXLINE) #/

¥ . /% erd {(while 1

say("net found”) s

K]

/¥ end "search" &/

".

setcal ()
/¥ set up to read text by columns */

static int ltemp. rtemps: lnums vrums
static char s[301;

while (zhkey() == 255)

(zkey!() == NEWLINE) ‘
=7 185



lcel = 03
rcol = MAXCOL 3
if (helptog)
say({"all columns")s

elese /% get coclumn numbers #/

if ({ltemp = getrum{l) != ESCKEY
&% (lnum = getnum()) = ESCKEY
&% (rtemp = getnumi{}) I= ESCKEY
&% {rmum = getnum()) 1= ESCKEY)
ltemp = 10#ltemp + lnum;
rtemp = 10¥rtemp + rnums
if (rtemp <= MAXCOL & ltemp <= rtemp)
S lcol = ltemps
reol = riemps
if (helptog)

kY

say{"left")i
itoa(ltempss) s
say{numberchkis) )i
say("right");
itoafirtempa.s) s
say{numberchk(s))s

T
S

else /% 1llegal */
say{"you tried to put left column at®)si
itoal(ltempss)s

say{rnumberchkis) )i

say("and right column at');
itoalrtempas) i

say{numberchlki{s))si

if (rtemp > MAXCOL)
say{"right column is toc far right");
if (ltemp > MAXCOL)
say('left column is teo far right")i
if (ltemp > rtemp)
say({"left colummn may not be to the right of right coclumn)i
Y /¥ end else i1llegal */

Y /¥ end if ltemp = getnum(), etc. #*/
> /% end else column numbers */
> /¥ end “setcol” #/
S EBREEGEREGERE RS ERRRSREEEEEEEEE LSRR LR ERER
setinton{)
s
.
if {intontog?
send (ipstripitchl);s

else )
send{fpstripitchl); 188

L)




setpiteh ()

N

/¥ pirtch must be global and
static int ks :

kb = ghkey()g
kbt = TOUFFER(LE) -~ A"
if (kk < 0O 1) kk > 25)
<
say("illegal pitch")s
returns
pitch = khks
if (intontog)

cend{ipstripitchl);
elese

send{fpstripitchl)s
it (helptog)

saylasciilpitch + “&°1);3
3 /¥ end "setpitch" */

imitialized because 1t

JET T E I T X EE LT X TR R R A R R W R R R R

setrate!)

static int rates

rate = ghkey();

rate = TOUFFER(rate)

if (rate AT I rate » T2

say{"illegal rate");

returns
send(ratestrirate-"A"1);
if (helptag)
say(asciilratel);

¥ /¥ ernd "setrate!" #/

FEI T T AR TR L R R R BRI A R R R R RV I N

settop()

is

used

i setinton{)s/

/¥ gets to ignore anything writter on designated top screen lines #/

static int oldtops
cldtop = top:
toep = ghkey()s
top = TOUFFER(top) - A7
top > MAXLINE)

if (top < © 44
sayi{"illegal top"):
Q top = oldtops

if thelptoo)

fxad
Qo
=3



AT T LIRSS EE L RS E S L LSS LS L L L X L8

setvol ()

r~

static volumes

volume = gkey() s
v lume TOUFFER{(volume)

£ fvolume < "A°Y 11 volums > “Z2°)

[ T ol

say{"i1llegal volume")s
returni

send{volstrivolume—-"6"1)3
if (helptocg)
gayf{asciilvolumel)s

L.J .

/¥ end Ysetval ¥/
SRERF RS FEE LGRS E TR EEFE SR EE R ER LR RER RS/

slastword()

=

static char stringiMAXCOL+4];
static char #*¥stp;i

static char c3

stp = strings

——Ceclumrs

it {(lalphanumeric({c = ggtscvr()))

s
.
de
s
kS
¥*stp++ = C3
——columnsg
Y while {(column = lcecl && !alphanumerici{ic = getscr())):
¥
else
rd
-
while {(column = lcal && alphanumerici(c = getscri()))
€
rstp++ = C3
——columni
)
&
X
o

++columnms

¥stp = “\0";

reversef{stiring);

stp = stirings

while {(#stp != "\07")
nrechk (*stp++) 3

prechlk {7 N\NO" )3

O
EMC /¥ end "slastword”" %/ 188
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upcase! )
¥ forces spoken indication of upper case ®/

e
A

static int 13 .

1f (talbkmode == BRAVOEKEY)

for (1 = "A%; 1 <= TIZTF 14+
asciilil = braveli-"A"13%

; = TET g i)
asciilil = glphali-"A"1;

L

B EREEEEEREFE RS L E R EEEEREREREFEEEY RS/

saychk ("N\NO0O1 ") 3§
send{zapstiy);

]

ERIC

PAFulToxt Provided by ERIC
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Je fTile: sts.C
last edited by pm
2:16 p.m.s May 10, 19285
*/
#include defs.c
#include main.c
#include kevy.c

IR T LS S S S TS XL S ST AT L LR T L L L L LT

UTILITY ROUTINES:

HEEEEREEEELEREERFEEFEE R R E RS R LR EREE TR LR/

abbrchl (worad)

char wordlls
/¥ Sees if we have an abbreviation (all consomants). */
s
A5
static char #wps: *np. newwordlSO0ls
Wp = wards
while (#wup = "\0O")
if (¥wp == "a || ¥wp == ‘e’ || Fwp == "i° P FWp ==
o Fwp == TuT ] #wp == Ty T)
returrs
+4wp 3
*
Tip = newwoerds
wp = words
while (#up 1= “\0O%)
{
Frip++ = ¥wpt+s
#ip++ o= 7 T3
T
el
¥p = TNQT G
mystrocpy {words newword) §
3 /¥ end "abbrchk" %/
JFFEEREEFEFEEEFEFFEEFEFEER LR EEE R R
alphanumerici{testchar)
char testchars;
.
kS
if ({testchar i
{testch TR !

return{TRUE)

Il BE TS S S N IN N GE BE B A B BE e e A e
o~

=lee
Q  rveturnm(FaLSE)
ERIC

PAFulToxt Provided by ERIC
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brivary(words tab.m /¥ binary search %/
chiar ¥word. #tabllj

int s
/¥ Find word v tabiold...tabln-173 return indes %/

£
.

static inmt lows highs mids conds

low = 0
high = o — 13

while {low <= high)

mid = {(lcw + high) /7 2%

if {{cond = mystrempiward:tablimidl)) < 0)
high = mid - 1%

glee 1if {(cond * )
low = mid + 13

else
returnimid)

return{-1);

[}

/¥ end "binary" ¥/
JRBEBEEERLF RSP RS FFEE R R LR R FEERER LR

explodels

s B /¥ expand number in t characterwise to s ¥/
char ®s. ¥t3 : :

]

while (#t 1= "\O7)

r
A
1f (¥t == "47)
mystrcati(s. " dollar sign ")
elese if (¥t == °,7)
mystrcatfis. " poaint ")i
elese if (®t == 7,7)
mystrcatiss " comma ")
else
mystrcatis.digitslst — "07°1);
++t 3
,
o
3 /% end "explode" */
JEERFERFRRFEF R SRR SR ER RS R R ER R R EEEEFEER )

getrnumi)

-
kS
static i1nt nums

whiile ({{num = ghkey()) < 07 11 num > 97 && num = ESCEEY)
)

sayi({"press a digit or press escape’);
O
)
131




veturm{num ~ T07 )3

Lo

A ERESREFEEFLERERFFEREFEFRFEEBEEEFEEEFE S

char getscri)

A

char &%

a = getsclcolumn+2Sé¥line) s
returnial;

.

%

S EEEEREE LRI FEEFSLEREFEEREEELL TR/

itoain. ) A% conwvert n to characters in s ¥/

(]

static int 1tnsitis

itn = ns
if (i1tm < O)

1tn = —1tns /¥ make n positive */
1ti = 0%

do /¥ generate diglits in reverse order #/
x
9

i /¥get next digits/
while ((itn /7= 10) » 0Y: /¥delete 1t¥/

I i (v s 0)

sliti++] = 1tn % 10 + 07

et

sCitis+] = "7

LETY

sfitil = "N\NQ73
reverse(s);
¥ /¥ end "itoa'" ¥/

JREREFREFEEEERFEFERBEREEREEEEEREEERE R EEEEEEE S
movecursor ()

/¥ move audico curscor to same point as video cursor ¥/

Falal

static int j3

j = gecepi)s
columm = 3 %4 2
line = 3 / 236;
if i{columm < lcel 14 columm > vreel 11 linme < top)
{

column = lceols

lime = tops

say("videre curser cut of current bounds' )i

say{"moving audico curser to top left'):

32
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e
kN

returni{z);

&
S REEREEEERFEFEEREE R XSS EREER TR S

mystrocati{ss t) /% concatenate t toc end of = */

& 8
Chiar %S, %13

.
«

while {(¥s++) /% find end of s %/

8
......5:
while (¥s++ = ¥T++) /¥ put t on end of s ¥/
H

3
AERREBFEFEFEEF S B EFEEEEELEFEEERRER SRS
mystrompi{s. 1) /% vreturm G0 if g <t O if £ == t, >0
char ®#g. ¥t
R
A%

for ( § ¥z == *tj s++s t++)

if (¥s == *\NO7")
return{0);

retuwrn (¥s -~ ¥t)j
T
JUEFREFFBEREFLEERFEFEF IR FEFEEERSE RN
mystrlen{s) /¥ return length of string s */

char #s3

£
kY

static char #stirps

strp = s3

while (¥st
styrp++s
return{istrp — s3i

/EFHEHEFEEEFFEEREEFREEEFL LSRR EREE R RRE

reverse{s) /¥ reverse string £ in place */
char =033

r

.

char vcs
static int ris vjs

for (ri = 0, vj = myetrlen{s) - 1§ ri < vj§ ri+t+ts rj——)
.

Q vro = slril;
[Csiril = slrjl; 19
ovariorenc [N 5 3 o= oy i 9 3



i HEFBEEEERERSEEEEFEEEF SRR EERFE RS

gayipht)
char phrils

/¥ Says the phrase peointed to by phr. */

™

static int 1chs
ztatic char ¥phps
static char savech = "N\NO73

if (phri{0] == " 7 && phrll]l == "\0O° &% savech == 7 ")
returns

if (#phr == "\O%)
returms
php = phrs

while (¥php != "\07)

r
AN

ich *phpt+3
ich TOLOWER(i1c

if {pausetog

|
jn s

L

savech = ichi

putcm{EQF . ncomm) §

-

/¥ end "say" ¥/

".

/'***'ﬁr******-ﬁ-**-ﬁ'ﬁ-***********%*******%**/'

kback{) /% save characters that may be backspaced over to say them lateyr ®/
; )
Y

static 1ot ps js C3

{
j = getscip ~ 13§ ’
delchl = j % 25463
c =c — 13
if (c = 0)
j = getscip - &);
delch2 = ; % 23564

(W)

becount = 0% /¥ mo ocutput since backspace pressed ®/

- N PE B E B G B B Eaa
— -
..-h
-
1

¥ A% end "kback" ¥/
O
[]{U:*%%ﬁ*%%**%%*%%**%%%%%%%%%%/

194



Mo S

char

phvrL]s

/¥ Sernd ocut unchanged the string pointed to by phr. */
<

etatic int kky

static char cocs: ¥phpls

ohpl = phya .

while (#phpl i= "\O7)
coc = ¥phpl++s
bl = ccosd
putcmibklsmcomm) i

(o)

putcm{EOF.nCcomm) §

"gerd" %/

> /¥ end

AT T LTI L ES LIS L AL XL LR L 04

char svrc(c)
char c3i

L}

char #numberchk ()3
static char stringl3033

if (¢ == cldc) /#ovie more of the same¥/
{
if (ALFPHARETIC (c) 1 NUMERIC(c))
returnic);
+t+erCcCc s
return{TNDT )
)

/¥ at this pocint we have a new character %/

D2 I anm B B B S B B By am EE

/¥ deal with repeated characters #/

/% if cold character was proncunced say counts

if (®asciifcldcl = *\QO°7
2.2 (#asciifeoldcd t= 7 * || #{asciiflocldcl) + 1) !I=
)

{

++erccts /¥ adjust count to include first character
itoafsrcctsstring? s
sayinumberchk{string?))s

say{"times"):

".
El
syrcct = 03
".
El
clde = ¢
returmic) s
> /¥ end “sro" #/
O

FRIC tsxssssnrpnrupsrssnpesrspnpnrnpesspereesn/
P e

st
25
U

/¥ now we test to see if the previocus characters were repeated %/
if {(srcet 1= 0)
{

ctherwise say nothing #/

."\‘(:)." ) .

%/



e oy

char wordlls

[

mo= binary{wordsctaba.ltab);
it {n = —-13
mystrepy{werd.utablind)s
T /¥end "userchi! %/

{

ERIC

PAFulToxt Provided by ERIC
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ilast edited by p.m.
i4:¢18 pam.s Apr. 26, 1985
iThis 1is file "=bef.asm"

3

iWe have split the assembly code into two files so that "endram_"
twill be put as the last uninitizslized ram space.

H

codeseg segment para public "code’

assume cs:codeseg

=

extrn myinitinesar

5

tivitialize

thegin proc near
imp o myivit

thegin endp

r1]

codeseg ends
end :

i
l
%

frazy
)
=3

ERIC

PAFulToxt Provided by ERIC



I ilast edited by pom.
i4:18 pom.s Apr. 26 1983

. iThis is file "waft.asm"

' :Th file must be linked &t the very end so that endram will
ibe at the top of unitialized ram

codeseq segment para public “code®
assume cs:codeseq

extrin vima_:nmear

extrn endram_snear

B L Lt L TR FOE SRR R BRI R I R TR R R

Come here on & display interrupt. First do the display
and then call vima with ax = 2. This will causs vima
to call myscreen().

‘HE BT TBE B MR 3R AR

mylD proc near ijdisplay interrupt

jmp myloj
saveaxr dw 7
savaax dw 7
csavesp dw 7
savess dw 7
Filler dw 9O dup(?)
mystack dw 7
my 103

mov CE:saveax:as

call intlo qdo display

mowv CS:saviai

moey C5=53V955555

mew CS:1Savesp.sp.

cli

MGV aXCS

mav =

mov ax

mov S
sti
moY axscsrsavia

pushf

push ax

mov ax.csisavea

cmp aha9 swrite attribute/character at current cursor position
ib my1Qr
cemp ahs 10 swrite character only at current curscor position

ja mylor

push
push
push
push
push es
push si
push di
push bp
mov aha 0
push asx
mov aM.e
mov dssan
mov es;a
mov aus

el ax

]:RJ(:m,l vima_

(AR s X
o oz ric O
. ]

oD &

.

2R WA =

L4
g
ot

o

S
’

4

D.ELn

et
o
Q0

"t
v



pof
pop
pop
pop
pop
pop
pop
pop
mylor:
pop
popf
cli
moay
Moy
st
iret
mylQ e

“Z® -Ze -ae coR ‘ER AR

imtlo
push
db 0
110cff
1l0seqg
ret
inmtlo

‘pg 28 ‘Am "EE cas BE oz

:“/16 P
push
cmp

g

vilé:
meev
may
mov
cli
mers
meey
mov
mge
sti
mov
push
puesh
push
push
push

Q ush

]ERJ()ush

PAFuliText Provided by Exic [ I
4

AR ]

v . v

=
Sl

ES,CSISaVEES
SHICSISAVESD

mid ]

e save original BIOS display

proc near sdisplay

.F

interrupt

Fab iinter-segment direct call

dw 0
dw 0

endp

roc near ikey intervupt

f
ah 5 0

je vilé

popf

dby Qeah
mylsecff dw O
myléseg dw O

Cersavean s ax
CEISaVESSES
CS:Savespssp

axsce

SSean

axscffset mystack

SPsax

axasisavean
an

o

N
DS

o

aamoaon
ks

M o

iinter-segment direct jump

)

o

interrupt addres

=

PR R R R R S R R T O R T LS R R R Y Y i X X

here

FRUEERERRFFLERFREEE LSRG ERE LR R LB LR ERE LR R REERERE R R E R EERE TR

We come here on key intervupt, call vima with ax = 1
which results in a call to mykey()s, and then come
back and gest the key and return it to the calling program



y .
{

My &l 4
push ax

call vima_ ijon retuwrn ax will have result of intlé

add spa.4
poz es

pop ds

pop di

pop Si

pep b

pop dx )
pop CH

pop b

pop ax

cli

meY SS5,0S1Savess
MGV Sp.CS:1Savesp
sti

popf i om oold stack

db Dezah iinter—-segment direct jump
myléof dw 2
mylése dw 0

L]
mylé endp
KERBEEREEEREREREEFRFEFEERFRFFEEEFEEFEE R R RN

We save the original 'BIOE key interrupt
vector here. .

‘#c -mz ot 'aw cas am

intlé proc near
pushf
db 0%ah iinter-segment direct call
ilb6off dw O
iléseg dw O
ret
intié endp

ikey interrupt

(2 XL LTI LSS E LTS L L L L LT LR LT LT LS

This routive 1= called with a character

and & Comm port number. It sends this character
cut the specified Comm port. It i used to

send data to the synthesizer

%8 -BR ‘#% sa BT 'S B .

public putcem_
putem_ proc near

mayv &x a0

call %sav

mav axsword ptr 8Lbpl
ptem_:

mov ahial

mov diswoird ptr

int 14h

ret
putom_

3
PEEFERREEERER B RE AR SRS E R LR LR R R L EE LR
:

100bp 3

endp

Q This gete the curvent wvideo cursor position
]ERi(:and retwrns 1t to the calling program.
T See TRM Pice description For Int 10 for detsils

200



public geep

I goop_ DYoc near
iget current cursor pesition
mov arei
call $sav
l iget current cuwrsor pesition into aw
’ mov ahad
mcv bh,\'::)
l push bp
call intlo
. meyv ax.d
I pop bp
ret
geep_ endp
i
l LRFEEFRELEEFEEE PR EEESEEHEREREE
; . i
i This routine getse & character from
l i a screen leocation specified by the parameters
; zent by the calling program
{ See IEM EBIOS description for Int 10 for details.
n

public getsc_
getsc__  proc near
mav aM s
call #sav
sread current cuwrsor position
mov ahs3
mov bha0

push bp
call intlo
pop bp

push dx sjsave recsult

iset cursor to desired read position
mow dxsword ptr 8Lbpl

mov ah.2

mow bhea0

push bp

call intio

poep bp sdx is =till on stack

mov ah.3
mey bl

push bp

call intlo

pop bp

pop dx iget cld cursor location
nush ax scave attribute/char

srestore curscor position
mov ah.a
mov bhaO

push bp

call inmtlo

pop bp ‘

pop &x sget bachk attribute/char
ret

etsc_  endp

FEELEPEEEFEEEEEERE SR LEFLEEF RS

This reutine looks
buffer and retuwrns ascii value of key.
it returns 2353

az can caw cme caz 1)

C/ .

ERIC

pulrlic zhsy

sread attribute/char &t new curscor position

for a key. If feound

leaves

If no ke

201
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afiag i
l call 1ntls
j= short zky 1if zero. no code avalleable
moy ahis O
ret tax has code
l, 2hy:
moav ax.255
' ret
l rhkey_ endp
H
LREEREEEREEEEL SRR LG, R R LT
P
. i This voutine waits urtil there is a key in the buffer
3 and then removes the key and retuwrns with it.
5
. public gkey_
W oobkey  proc near :
B moy a0
' call intls
I mew ahs0
ret
. gley_ endp
I
- IR EEFFEEEEREL PR RE LSS EEER R LR LR R ER
.3
" ¥ Routine syopern_ opens & file called synth. .
i Routine syread_ reads a character from it.
3
public syopen_
l public syread_
syopen_ proc mieayr
jmp short sy jmp
5
" sydta db 0
H
| c=yfcb db 0
l db TEYNT ?
db R R
syblock dw 0
' sysize dw O
: db 16 dup(?)
syrec db 02
' db 4 dup ()
l sy jmp:
push ds
mo v biscs
l mew dssbx
mov descffeet sydta
) meey ahs lah icset disk transfer address
int 21h
' mcv du.offset syfch
mov ah«0Qfh sopen
imt 2lh
l mow syblock .0 sset up starting point
’ moiy sysizesl tone-byte records
mov SYirEeC st
oop de
l mony abia 0
ret
-8
l syread
push des
Q My bxscs
EMC rey deabu 2@2
T dusaffsst svfcoh :

i e
E
H

11



it

nm 'z -oe

‘hese routines
EMC"'H: from call

kKl

s LR

PFEEEFEFEEFFFHEF ARSI EEEEREFRT

sre used by the
ed subroutines

c compiler

[l

: 21k
l mo alsbyte ptr sydta
merv ahgm
pop de
Il ret
syopen_ endp
l ;w-' FEFEEESEECEEEEFFFERRERFEFEE RSN S
' i Routine mycpen_ cpens & Tile called table.
i FRoutine myresad_ reads a character from it.
public myoper_
l public myread_
' mycper_ proc ViE &
_ jmo short myjmp
l mydta db 0
\ myfchb db 0
l db "TARLE ?
; dbix ? ?
= myblock dw 0
I mysize dw 0O
db 16 dup(?)
iy ec db O
db 4 dup (7)
l, my jmp:
- pus de
. mev bu.cs
I mov dea.bx
' Mo dresoffset mydta
] mcv ahslah iset digsk trarnsfer
l int 21h
merv duscoffeset myfch
mov ahs0fh iopen
int 21h
. meev myblochk,0 icet up starting point
- mev mysizesl sone-byte records
meev myrec
' pop de
mes v ab s
ret
I myread_:
push de
) meev buacs
. mav abx
mov x.offset myfcb
mci abia14h
int 21h
l merv al.byte ptr mydta
mev ahs0
i pop ds
ll ret
mycpern_ endp

entry

203
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zm #x cme At -sw

o e e e s

ERIC

public sret
foayw  proc near
pop  bx

push di
push si
push  bp

Moy bpssp
add spsax
call b

%ret:
mcyvy  Spsbp
pop  bp
pop =i
pop  di
test axa.axn
ret

fsav  endp

public $swt
suzwlt  proc near
nop i
mov  cxswerd ptr cs:lbul
add buse
jcxz  eswt
swtloop:
cmp  axsword ptr cs:lbxl
je found

add busth
loop swtloop
eswt:

jmp sord ptr ces:lbwul
found:

jmp  word ptr cs:20bxl
fswt endp

FEERREERERFEEREEEREREER LSRRG ERREEE LR *

arnd then leaves and stay resident.

public myinit

myinit proc near
sget int 10h and int 16h vectors
s
mov ah.38h iget vector for
moev &ls10h finterrupt number 10h
int 21h
sricew esiby has vector for int 10h
tsave in cwr int 10h call area
moy 1100ff b
mov 110seg.es

L

inow put vector to mylO in BIOS int 10h area
§

iput address of my10 in ds:dx

mow axsCcs

a
a

wodesan
desoffset mylo

EEEEIE v abhs 20 sput vector for

PR TS T R L T L X R R R

This routine is used to compile the switch statement

Thie routine is jumped toa by the firet statement in
save the BIOS vectors. substitute our vectors

nbef.asm



(- n -

- _ -/ -'

28 oo

‘ -'

int 2ik

Lrel

get vector for

mov abks 35k i
interrupt number 16h

mov alsléh
int 2ih
mow esitiy has vector for int 16h
save in our int 16h call area '
mov 1léaffabn

mov 1lbseg.es

mov myléaffabn

mov myléseg.es

mov myléot by

mow myléseses

.
K
.
8

"
3
-
3

TR

now put vector to mylé in BIOS intlé

23]

iput address of myld in deids

mov aMsCs

moyv ds.ax

mov du.cffset mylé

mov ah.28h fput vector for

mov alslsh sinterrupt number 16h
it 21k

initialize vima_

cam

moy axscs
mov dsa.an
mov &t
push ax
push ax
call vima_
pop &

pop ax

SRR

now quit

e

mov disoffeet endram_
int 87h

"

myinit endp

3

codeseg ends
end

ERIC
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SOURCE CODE FOR TALKHELPER FOR THE IBM PERSONAL COMPUTER



J#thie ise file spesch.c¥/
/¥last edited by p.m.®/
/#9:38 a.m.. May 27 1985/

/% defines for speech program %/
#Finclude "sdefs"

/% plocture definiticns for graphics screer paramenters #*/
#include "pdefs"

/% standard i/0 and file definitiorns supplied by Aztec C *#/
#include "stdic.h"
#Hinclude "fomtl.h"

#defirme TRUE 1
#define FALSE ©

A s ko o e e e S SRR R R R e Y

/¥ Machine specific routines coded in assembler by p.m.*/

A% check for a keys retuwrn 255 if no keys ascii key value if %/
/¥ there ig a keys, leave the key in keybuffer %/

int zkey()3i

/¥ get a key from kevboard wailting as long as necessary #/

/¥ veturn with ascii code #/

int gkey();

/¥ send a character ocut serial peort (COMI on IBM) to synthesizer %/
int putem();

/% put screen in text mode #/
int texton();i

/% put screen in graphice mode #/
int graphon{);

J I o 2 2 L R e o D o b o o T Saap Ry

/% move block to graphice screen memary —— an fAztec € library routine #/
int graphmv{)i ‘

I o o o e o o0 S0 E A o st o a2 S S S

/¥ working variables #/

/% black and white datz to &llow gquick changes by biock moves to #/
/% graphics screen —— will be initialized in program #/

/¥ 7?T oused for building scarming inner frames on picture menu %/

char blackl[40l.whitela40l:

/¥ SCREEM STATUS VARIARLES %/

int keyson = FALSE: /% is scamning keylist on bottom of screen #/

int lines /*line where next writing goes o sCreens/

int cels /¥column where next writing goes on screenk/

O
EETEER) SR TARLES RELATED TO CURRENMT MEWN

PR S (g o os |

{ 3 S

|
LRI S

MEily]



- En .

- -\

B

”

it menus J¥number of current menux/
int nentryi /#nueber of current entry in current mernu ¥/

char sdmodei /7¥"E° for special sditing. "R? for regular mode #/

SE VARIABRLES AFFECTING ALL MENUS */

.char mmark[MAXMENUSI: /% used to mark active menus for garbage collection #/

/% The fellowing information will be read in from the menu files but may be */
/% altered by the user. Changes may optionally be written cut #/

/% global informaticon about menus #/

/¥ vumber of menus -— may not exceed MAXMENUS %/
int menucts /#number of mernusk/

/% ecan rate -— a number between 1 and 30 #/
int grates

¥ input mode:
¥, —-— Key selection
A -- All keys as & singls switch
8 -~ Single switch attached: to joystick button connector
D - Divided kevyboard as two switches
T —— Two switches attached to jovstick connmector
¥/
char ginputs
/¥ type of menus: P == pictures T == teuxt ¥/
char gtvypes:
/¥ arrave of menu-epecific information */
char #mnamelMAXMENUS]: /#¥names of menus¥*/
/¥ Number of entries inm each menu ¥/
/¥ For text menu may not exceed MAXENTRIES. =/
/¥ For picture manu must be 4. 9y 16 or 25 =/
int meizelMAXMENUST

char *mlabel IMAXMENUSIIMAXENTRIES]: /*entry labelg ¥/

char #mtextIMAXMEMUSIIMAXENTRIESI: /¥entry phrase or action #/

F¥ VARIARLES FOR STRING MANAGEMENT %/
char sbufflWIDTH + 213 /¥buffer for string input#/
chaz CEEMAXBUFJﬂ SEbuffes: ol strings selectel by user*/

int eendl&013 /% locaticons of ends of phrases in "to say” buffer =/

O
“RJ(: eendls; /¥ index Tor sends g.g. eendlesndi] #/

FullToxt Provided by ERI



char BuflFBEIZEDY: /¥buffer for reading in & picture®/
/% STRING COMETANTS #/

/¥ end of string —— used for setting pointers #/
char ecs = "\NO%j

/¥ deignators for left and right columns #/
char lrdesll = LRDES:

/¥ special function keys %/

char specialll = {UMDKEY.DISKEEY.EXITEEY.SAYKEY.EEKEY .EMEEY EDKEY . REGEEY .’

/% keyselt to display at bottoem of screen for hardicapped people %/
char keyslll = "% < % & 01 234367889 "3
char keysdl] "ETOAIHNSRLUDYWGEMCERFEREFPRPVIXE "

il

g2 I SIS T TSI S S LS LS AL LR L X

maini)

J¥read in menus.s then go intoe loop getting and obeying user commands*/
e

.

gstatic int cholices
unsigned int 1a:jsks

for{i = 0F 4035 1++) {
blackiil TNOOO g
whitelild TNB777 s

/% lazy way to initialize to values for IBM graphics adapter */
i

h3
J

/¥ initial modes %/

edmode = RT3

textoni{)s /% probably not needed %/
readmenus ()}

showmenu {"MAIM"): /¥put main menu on screen*/

/¥ initizialize "to say” buffer =/
cel0] = "NOQ7 3

eendl (W H

eendlesndi++] = 03

/¥ where we stert writing on screen ¥/
lime = ROTTOM - 4y

cal = 1%

/¥ MAIN FROGRAM LOOF */

while (TRUE) <

/% make a valid choice —— igrnore illegal choices */
/¥ getin{) will return a large number for i1llegal entries #/

/¥ getin() will return & negative wnumber for command keys ¥/
J¥ getin{) will returnm a positive number for entry selection #/
while(i{choice = getinf{)) »>= msizelmenul)

§

/% deal with special handicapped input mode for command keys #/
/% men—typlng user can select command keyes of f menu #/

/¥ (If first character in the phrase is "&".: this means the */
next character signifies a command character chosen by */

the user.) €/ o0
u;}g



ERIC
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L2

switch {(choaice? <

b POV R £ S v i

if (mtextimenulicholicelll] == 3 wilce = ~DRYEEY:
elese 1f (mitextimerullcheoicellll == 1) cholce ~-DISKEY
else 1f (mtextimenullicheoiceldll1] == *7%") cholice = -—UNDEEY
glese choice = — mtextimenullichoicell11;

-2g -se

/e#take appropriate action based on choilce®/

r

case -EXITHEEY: /¥exit to computer cpervating system%/
texton()s
EDU{) s
exit{0);

case ~DISKEY: /®clear bottoem of screen & "to say" in text mode®/
clrboti)s
cel0l = N0
eendi = 03
gendleendi++] = O3
line = BOTTOM - 43
col = 13
CUR(linescol) s
break s

e -SBAYEEY: /¥say string created ivn text mode®/
=1
H

case -UNDKEY: /*erase most vecent phrase selected in text mode®/
——@erdl
et =11t R
celeendleendi++1] = "NO° 3§
replot();
break s

case —EDKEY: /% enter helper edit mode with keybeoard entry & text
edmode = "E°j
shcowmenu {mhamelnenul) §
clrboti)s:
breaks

case ~REGKEY: /% exit helpev edit moede —— go back to mede for this

edmode = "R7 3§

showmen {mnamelmenul )

if (gtype == °T7)
clrbot()s

breaks

case —EMKEY: /% all cpticnz except changing label or phrase %/
editmenu(); '
clrbot()s:
replot()s
breaks .

case —EEFKEY:
emerul )
clrbot ()
replat ()
breaks

ne w3y

default: /¥make a selection from menus/
nentry = choices

¥ mew menuw selected ¥/ 210
iF {wmtext Trenhryl == "%7) {

sCreenk/

meyu

- S



(W)
s

[WE]

clvrbo
lire
col =

irnt b
int wi

char
char
cha

ERIC -

PAFulToxt Provided by ERIC

t

!.
¥
¥*

non

line HOTTOM CH
col = 134
showmtertce, BOTTOMWIDTH) §

(]

(W]

F¥selection mede from within & picture menus/
/¥say 1t at oncex/
elee 1f (gtype == "F°) {
say{mtextimenullinentryl);
if (edmode == "R*) { /#walt fcr speech then flip box
i = strlenimtextimenullinentryl)«MSFEED*200;
for (1 = 03 1 < 53 1 ++3 k = 3 / 73
Fliplmsizelmenulinentrysblack) s

[%

/¥cselection made from withirn a text menux/

/¥put 1t on the screen to build a phrase to say laters/

elee {
if (col t= 0) {
strocaticg.mtextimenullinentrryl)s;
strcaticss” ")
sendleendi++] = strlenfics)s :
showtextimtextimenulinentryI-BOTTOM WIDTH) §
showtext (" "BOTTOM.WIDTH) §

a
A
)
hreaks

H B e e R e BB e W W e B e e e K K B B W RN

replot() /*clear bottom of screen and show text in ce®*/

()
23

13

CUFR(ROTTOM — 44103
zhowtert{(cs:BOTTOMWIDTH) 3

JEFBREEREEERERR R EEFRERIEREREEEERERE RS/

showtext{s:b.w)

/% shows text in a windoew down through line bs of width w */
/¥ on entry line has number of next line to write on */

/¥ characters that do wnot fit in the window are not shown ¥/
/¥ returns i1ndex in s of last character shown ®/

/¥bottom line of windows/
/% width of window */

char sC1: /¥string to be shown ¥/

el /¥ points to end of string %/

back#/

shi /% for where unwritten part of string starts in s ¥/
sii /% working string pointer ®/

H

o+

strlen{s)i 011



NS

say({s) /¥say

char ¥s3
<

int ks

putcm{32.

while (¥s
b ¥4+
putem{k0);

0)3
P= *N\0D7)

-..
4

)

7/

putcmi{32,0
putcm{13.0)

a3z -sw

(o]

/NN M W W N N e U B

getin() /S¥get an input c
{

int ks ms

m = ginputs

if (edmods TET)

m

switch {(m) {
case "K'z
case "ET:
returnikevini) )
]:Rikjcase Bt /¥R11 kevys
if (gtype == "FP7) Lk
. Elﬁmgk/z beoar{ "8 )

/% skip imitial blank in coclumnm 1 #/
if {col == 1 && ¥sb == 7 ") ++sbs
J¥ if strivg will all it on this live just print it =/
if (sl - gb < w - col) {
CUF(lingscol )
printf("%Ys" ssb) i
col = col + g1 - sbs .
sb = g1 + 13
}
eglee { /¥ won®t fit #/
/% try to break string at & blanki if impossible print w characters %/
for {(si = gsb + w ~ ol — 13 =1 I= by -—si1) {
if (¥si1 == ") hreak;
3
if ({#¥gi ==  *) {
®¥53 = T\DT 3
CUF{lin=scol);
printf("Us" ssb)j
¥1 = " 7y
sb = g1 + 13}
Y /¥ end if (¥si == 7 7)) %/
++1ines
caol = 13
> /¥ end else ¥/
> /% end while %/
} /¥ end showteut */

JEEFEFEEEFELEREFREELFEEFEEE R R FESEEER S

the string pointed to by %/

T e WY e W B W e N

ommand¥/

/¥bey selection¥/

as a single switch®/
= mecan{ A")3



ick
)i

=1
o2

)

YT fEJoystich
TRy Ok
tetep(°T7) 3

(gtype ==
elee kb =

hreaks

petep( T )3

a.
4
returnik);

3
5

SEBEERENERESSLEEFESLLEL LR FERREEEEERE S

keyin() /¥get a
{
int ks

4k =
if
rzturn

tovupper (ghey{)) s
{mindex{(specialak)
{mindex(lrdes,k))s

I= —1) return(-&)

.\‘
el
R T TR RS R R Y I X X

button() /% get joystick
A¥ 1f firet button is clased

returns 03

u
char cs

cutportb (OxE01 . 0xff) 3

c = inporth{Oox201);
c = & 0303

Ox10)
Q)
return(253) 3

return{o)
returm(l)

)

S EREFEESL LGRS ELE RSB SEEFEEEEEERE R/

debource() /% make sure button has been
{
int 15
i = 03
do {
if (buttoan() == 255) i++3;
else 1 == 03}
Y while (1 200) 3

v

SEEEEEEFE RS UEEREEFERERRES RS AR SR EEE

pscani{d) /#*scan with a picture menux/

chayr dji /¥°A" —— all keys as one switch,
{
int bs
O
]ERJKLntry = 0%
P o )

e
breaks
case "D  /#Double switch —— Heyboar

if (gtype == "F*) k = pstep{°D" )3
elee k = tstepl{ D7)

breal
RE

i

button on Apple/IamMis/

d Bar ve all otherss/

space

sacket double switch®/

key selection from keyboard#®/

-
L]

button as a switch =/

if second button is closed returns 1#/

/¥ 1if hoth or no buttons are closed returns 255 %/
.

up (switch cpen) a good while #/

s s

8° —— single switch*/

<13



flipimsizelmenul.nentryswhitels

(rentry )

b pause(grates15.dd s
elee
ks

if

pauvseigrate,10.d)

i
flipimsizelmerulinentry.black)s

..f.‘

Sy b

i f f
if (b

/¥

W
i

fatal m LS

o~

i

3

if (ghkey() == EDEEY) return{

brealk s

[

++Herntry s

if (rmentry == msizelmenrul)

returninentiry) s

L.

JEREFESERRERER I RSB ERER S AN RE R R R RS R )

tscan(d) /#scan with texwt menus/

char di
.
s

int b )

a

cecd )

lines

nerntry -1

detbcuncs ()3

/% put cursor on scresn ¥/

while (TRUE) <{

if (nentry -2
col WIDTH/ 23
line 1

K
L

"
H]

a2,

&

else 1f (meilzelmenul+1)
col
lirme

frentry
1

.
8

rmentiy

"
8

+ 2

a2,

&

else
col

linre

K
19

WIDTH/25%
nentry

imsizelmenul+l)
CUF{linescal)s
(p'lntf‘”b“)'

[
.

[Ri(: {nentry < 0)
I b o= pauseigrate-oS.d)

mnerntry

EDEEY) return{-EDKEY) 3

~EDKEY) §

(8]

s
19

/23

/2 + 23

oo
Jod



eles
b = pauseigrate,10.d};
CUF(linescolli
privntfi" ")
if (d == "8%)
/¥ throw away &ll keys except EDEEY. Retuww if EDKEY hit
if (zkey() 1= 285 && gkey() == EDEEY)
return{—EDKEY) 3
if (b == 0) /¥ the button has been pressed */
if (mentry = 0)
brealk s
if inentry == -1
nentry = -2%
else
nentry = —1%
elce
if (rentry == —-2)

rentry
+rnentry s
1f {nentr

LS

if

if (mentr
breaks
if
nentry
elee

mentry

lee

e ) e

if (rentr
nentry
++nentrys
if (rnentr

(]

o)

Y /¥ end while

return{nentry )i

()

o
E)

O

E MC HEEEEREEEETEY

PAFulToxt Provided by ERIC

{revtr:

/¥ end elee [ d

{(meizelmerul -

1723
y == meizelmenrnul) nentry = -13§
d == "§") %/
AT %/
b= 285) /¥ a key has been pressed %/
)y == EDKEY)

—EDEEY) 3§

y == -1

= —E;

= -13

y == =2)

= {meizelmenul - 1)/23

vy == meilzelmenul) nentry = -—-13
== "/ 1 ¥/

*/

FHEEFEEEEHESEEEEREREE S

4]
)

*/
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N i
- Pk oy

....... wd PR N [EERE R . :

char ds for keyboard as double switch, °T° for & switchess/
- .

T

it ks

nentry = 03Ff
while(THUE)

()

flipimsizelmenulsnentrywhite)s

if (d == "T7)

I

debounce() ;
while ((kE = butten()) I= O && k = 1)

ifizkey() = 255 && gkey() == EDKEY) return(~-EDHEY):
if (k == Q) breaksy

elee /¥ d == "D %/
if ((k = ghey()) == EDKEY) return{(-EDKEY):
o f k= 7 ) breaks

flip (msizelmenul:nentry.black) s
F g Vs
++nentiryi

ifiventry == msizelmerul) nentry = 0f

[

returninerntry):

-

4

S FEUERERFEEEEEELEREEE RS EREELRE X/

tetep(d) /¥step with & text menukx/
char di /7%°D" for keyboards T for switches#/

int cols lines ks
nentry = —13%
k= 2543

while (TRUE) {
1f (rmentry == -2) {
cel = WIDTH/Z23
lirne = 13

.
J

else if (rentry < (meizelmenul + 1)/2) {
cal = 13
line = nentry + 23

",
J

else {

col = WIDTH/2:%

live = nentry — (msizelmenul + 1)/2 + 23
Curilinescal)s
printfi"x");

o FTF)
debounce{) s

b= ghey(}) == EDEEY) return{-EDKEY )



if (d == "T*) while b= buttan{l)) i= 0 & k 1= 1)
ifizhkey() I= 255 && gkey () == EDHEY} return(-EDKEY):

T & k== 0)) L

[
-
-
a8
It
it
3
[
s
g
#ce
-
it
3
3
—-
o
il
il

if {rmentry
breaks

if (rnentry == -~1)
mentry

else
nentry = —13

It
i
m

lse

~ [ w2

if (rnentry == -2)
nentry = (meizelmenul — 1)/21
++mentry s
if (rmentry == msizelmenul) nentry = -13
}
CUF(linesccl)s
printf{" "i;

CUFP{linescol)s

privtf (" ")g

if (zkey() 1= 285) k = ghkey{);:
if {k == EDKEY) return(—-EDEEY):
returniinentry) i

flip{sizesboaxscolor)

/#flips black/white for bod on screen with size boxesk/
int silzesboxs )

char ¥colovrsi

static int »4l41 = {FX43
static int y4l4ald

|
=
o
I -«
i
[

]
[ge
-
-
~
i
()
CLRRY-T IR T IpeTY

static int hal4ad = ;
static int val4l = {FPV43;

tatic int «9L0P1 {FX95
tatic int y?L91 {FYQX
tatic int h9L3 {FH%>
tatic int v?L[93 = {FVY?3

i

‘se za 'zn -oa

static int x1601413
static int y1é6liseld
static int hilsllsd
static int vi1élise3d

{FX163
{FY1&3
{FH1&3
{FV163

i

static int «230231]
static int yaslasil {FYRSA.FY2SE)
static int h2S[ES5] {FHEI3AFHESRY
etatic int va3la3l = {(FVESAFVESE?

{FX25A,FX23E2

]

-se -am -3 can

int Hsyshsvi
int cffsetsstartsrows

L}

switch {(size)

l S EFREREEFEEFRREEEERREEFEREEFEEERELR S

}

walboxls
= v4lboxly
= halhoxls

oo vl o d 8

(A
~<
I

=
o
H]

oo
beh
c\]




Q (iﬁE
ERJ(;OI = 13

(e}

= nPLbawls
vy v7lbools
h = 9lboxls
Y vPlboxls
Ereaks

]

case lé:
“ wl&6lboyls

it

y = v1é6lbonls
o= hlélbols
v = vislbenls
bireaks

caze 293

<2 lboxd

WOy H
y = y2Slbaxls:
H

bt = hESiboxl
v = vablboxls
breals

default:
erv{"bad size")s
returmi{—-1); )

[}
an

for {row = yvi row <= vy + 3§ vow+sts) {
1if ((row & OxOO01) == 1) offgset = FOFFSET: /¥*odd rowx/
gelse offset = 0F /¥ever rowr/ :
start = offgset + 8O0%(rowr>1) + x3
S¥send line for top of bonx/
graphmvistartscolerah)j

a2,

r

for (row = y+45 row <= y+v=—4i rowtt)

if ({row & OxOO01) == 1) offset = FOFFSETS /¥odd vrow*/
elee offewt = 0QF /¥evenrn row¥/
start = offset + 80 {(rowi>1) + 3§
/¥send edges to screern¥/
graphmvi{startscolor.1)3
graphmvi{start+h-l.colovra.1)3

For {(row = y+vy=33 row <= v + vi rowtt)

if (irow & Ou0OO01) == 1) offset = FOFFSET: /¥odd vrow®/

else offset = 0§ /¥even rows/

start = offgset + BO¥(rowr>1l) + x3

/¥z=end live for bottom of box®/

graphmvistart.colevrsh)

F B e e B e e e B B W e e 3 B B 3 H RN W B Y N S

bscarn(d) /*scan with simulated keyset#/
char di

s
L%

int bslsjaklimeskecolsklent . klens

klenl = strilenf(keysl);
klem2 strlentlteys2);

1= -B

Howe

BOTTOM — 134

9
".\v.‘-}
Qo

PAFulToxt Provided by ERIC



dov

CUFiklineskcol)s

ifF (1 < 8 k&% kline == RBOTTOM - 1)
b = pause(grates:10,d);

pauselgrates10.d) 3

It

— !‘5!‘)

debounce ()i

]

1hofd == 5" && b == 0))

if {zkey() = 25C
K
LS

i (zhkey() I= 255 && ghkey() == EDFEY) return(-EDKEY):

if (1 x= )
bireak s

if (1 == -g2) {
1= 43

kline BOTTOM:

v

]
Ve

[

i += 2%
kcol += 23

1if (1 == klenl && kline == RBOTTOM - 1) {
kline = RBOTTOM:
kool = 1%
1= -4

s
-

"else 1f (1 == klen? &% kline == ROTTOM) <
kEline == RBROTTOM - 13
kcol = 13
i = —23

(W)

if (klivme == ROTTOM)
j keyscd[i11s
clese

3

keysi[ils

== ") yaturn{13):
= "%7) returv({8);
returnij);

€3
€3

-~ il

(]

IR LI T EZ T AT ESIL LS AL LSS LS LT L 2LV

Tl N Tl D 2 D A R O Bk b B D aE D B G e

(™}
-+

-

It =

L

n i
|
p
[ainl

keteplid) /¥step with simulated keyset#/
ds

. . 3 9
Tyjskabklineskcolsklenlsklengs AaE'




Eleng = strlenthkeysZ)i

it ae

Elime ROTTOM — 13

kool = 13

while (TRUE) {
CUFri{klinskool) s

if (d == D72
ifi(k = gkey()) == EDKEY) retuwrn(-EDKEY};
if {d == *T") {
debowrnce() s
Swhile ((k = butten()) == 235)
if (zkey() = BET && gkey() == EDKEY) return{(-EDKEY):

if (id == "D && k I= " ") 1| {d == "T" && k == 0Q))

kline = EBOTTOM:

N o
ot
i
D

(9]

I += 23
bcol += 23

if {1 == klevnl && kline == BOTTOM - 1) <{
kline = BOTTOM:
kool = 13

elee 1f (1 == klen2 && klirme == RBOTTOM) {
line = BOTTOM ~ 13
kcol

=1:
i = 23

(9]

.
4

3
B

if (kline == BOTTOM)

j = keys2[113
glee

j = keyslilil:
jo== "4 return{13);
j == "7") veturn(d);
return( ;)

-
4




gethkey ()}

~

if {givput == "7 || edmode == “E) returnigkey{());
if (keyson == FALSE) {

CUF(BOTTOM — 1. 3)3

printfikeys1)s

CUrR(ROTTOM. 2);

printfitkeysa)s

keyeson == TRUES

if (ginput == £ || ginput == "§7)
returnikscanf{ginput)):

elee returnl{kstep{ginput))s

L

IET I LIS E ST ELATE L L LSS L L L EL L L L T 4

getstrinim) /% retwns a string in sbuff -— uses current input mode #/
it m: /¥ madimum string to return */

Kint Crlajsglinesgecol.sscolslimits
printf(" ")
ecr_lceccl&gline.fgecol) s
limit = WIDTH - gcol - 13

if (limit = m)
limit = ms

for (§j = gools j <= gecal + 1limits j++)3
printf (" ")i

CUF{(gline.gcacl + 1limit)s
primtfi"at)s

if {(ginput != “kE° && edmode != "ET && keyson == FALSE) {
CUFR(ROTTOM - 1:3)s
printfikeys1)i
CUF(BOTTOM.3) 3
printfikeysa) s
keysoan == TRUES

CUF{gline.gcol)s

ngetsilimit) s
mkeyl() /7% returns a key from appropriate input */
int cs slines scoli

1f (ginput == K7 || edmode == *E7)
returnighey (1)

ser_loclE&sline.dqscol)i /¥ save screen cursoer position */

if (ginput == ’A’ i ginput == 5%
ke {g1i s

H

o = ketep(ginpuitli “21
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CUFi{eline.scel)i retore screen cursor position €/

returnic) s

Lo

JEREFEFFFREEFREELEFE R G FLCEEERFRSER S LR/

ngetsin) /% gets a string froem stdin of maximum n characters %/
/% string goes into sbuff */

imt ns

9

int tgialsC§

t o= 0OfFf
while ((1 = nrkey()) I= 13) {
if (1 == &) { /¥ backspace */

if (t » 0y {
scr_loc(&l:%&c) s
_..—C “.l
CUF(1:c) 3
primntfor ")
CUF{l:c)s
—=t3

e

(%)

elee 1f (t < 1)
printf{"%c” i
cebufflit++1]

5
[
~
aa s N

]

o
o+

CsbuffLtl = N0

M
Bl
JERF RSN L R R ELEEREEL SR ENE S

pauseiratesr,d) /¥ pause specified length of time in scarmnming mode %/
int rate; /¥ user specified rate %/
int ni /¥ program specified pause constant #/
char di /% input mode ¥/
£
unsigned int i1 jaksms
int i

Y = rates;

if (v 1)
ro= 13

if {r » 30)
r = 303

= 31 - r3i

/% MSFEED is chosen for each machine to make pausing machine independent #/
j = n ¥ MSFEED # 13

ko= 33

for (1 = 035 1 < 3% i1++) if ({m = zkey()) != 255) returnim)s:

if (d == °8")

forfi = 0f 1 < ki i++) if ({m = buttoni{): I= 235) returnim)s;

(233 %

222
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reverse(s) /¥ reverse string s in place ¥/
char =013

Ve
Y
imt €a 1 3%
for {1 = 0, j = strlenis)-13 1 3% ity j—-) £
c = slilg
gfi1l = L3313
sLil = i
1.
El
.
4

IEX 2L 2SI L LR TEL L L L 22 LT L2 XL L

itoalny s) /¥ convert n to characters in s ¥/
char Ll

it ns

{

int 1. signd

if ((sign = n) < 0) /¥record signw/
= -ni /Emake n positieve*/
o= 03
do {  /¥generate digits in reverse order®/
sfi++] = n % 10 + 075 /#get next digits/
Powhile ({n /= 10) = 0O)3 /¥delete i1t/
if (sgign < )
gfi++d = 773
sfil = "\OQ7 3
reverse(s);

h3
rl
S EEFREBEERE R R F IR RS LSRRI ERERER RS E

mindexi{s. k) /¥ veturn ivndex of t in s -1 1f none #/
char =[]
H

int k

]
-
k]

{
int i3
for (i = 03 sLi11 I= "\0O7§ i++)
if (s0i1d == k) return(i);
returni{-1); ’
}

IE T ETTIET IS LSS LTI S L S L B2 0 5 2 L 4

mchecki{s) /¥recursively check menus for references*/
char ¥s3i /¥name of meru to be checkeds/

rg

Y

int mses /¥rmenu and entry we are now checking*/

/¥find number of this mernux/
m = 03
whilef(stromp (mnamelml.e)) {
M+ 3 .
if (m == mernuct) err("menu nct on list")j

(o)

/#1if this menu is already marked we are donse®/
]:Rjkj {mmarkiml == "R7) return:

E .
P ek thiis menuss

&
&3
w



/¥check all entriss®/
for (e = 03 e < msizelmenuls e++)
if (mtextimlleldl0] == "#°) mcheck{mtextimllel+l):

R IT I LS LT LS LR E LR L LT L L L LY T L4

readmemnis{)

FILE ¥fopeni);
FILE #menufile
char sI[MAXSTHI JCJ

menufile = fopern{"MENUS""r")3 ’ i
/¥read type of menus ¥/

fgets{s :MAXSTRING . menufile);
gtype = s[0]1;

/e¥read input modews/
fgete{s MAXSTRIMNGsmenufile):

ginput = =LO13

/% read scan rate ¥/

fgete (s MAXBTRING:mermufile) §

sletrleni{s) - 11 = N0 5 J¥zap final “\n**/
grate = atcoif{s)i

S¥read number of menus#/

fgets (s .MAXSTRING.menufile) s

sletrlenfe) - 11 = "\NO7; /*¥zap final "\n"#/
menuct = atoi(s)}

A% read individual menus */
forimenu = OF menu < menucts: menu+d)

fah

/¥ read size of this mernu */

fgets{s MAXSTRING.mernufile) s

slstrlenis) — 11 = *\0O73 /*zap final "\n®/
meizelmenul] = atoils)i

/¥read name of menu*/
fgets{s.MAXSTRING:menufile)
sfistrien{s) - 11 = "\0O%3
mnamelmenul = malloc(strlenis) + 1)3%
if {(mrmamelmenul == NULL) err{"insufficient memccy for menus") i
strecpy {mnamelmenulss) 3§
for (nentry = 05 nentry < meizelmenuls: nentry++)
/#read abbreviation - entry pair#/
fgets{s MAXSTRINGsmerufile)s;

sletrleni{s) ~ 11 = *\0O7;

mlabellmernulinentryl = mallocl{strlenis) + 1);

if {miabelimenullinentryl == NULL) err{("insufficient memory for
trepy(mlabellimenulinentryl.s) s

fget=(SnMAYSTFING.menuflle):

slestrlenis) ~ 11 = "\07;

mtextimenullinerntryl = malloc{strlenis) + 133

if (mtextimenulinentry] == NULL) err{"insufficient memory for menus")j

strepy(mtextimenullinentrylss)s

4

Q '
lose{menufile)s; 224

o
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showmenu { menuname )
char Fmenusames
{
int temp:;
meru = 03
while {(stromp(mmamelimenul.meruname)) {
menu++§
if (merw == menuct) { /¥ cant find mernw on ligt %/
clrbot()s
CUFRC(RBOTTOM — 25 19)3
printf("Cannct find a menu named: “4s."smecuname)s
paki)i
replot();
returns

fa

+ N

if (gtype == "F° &L edmode == "R display{meru)j

ifigtype == T |1 edmode == "E") typecuti{imenu)s]

Lt

JEREBEREREGEF LRI EEEERERERFREE SR TR/

typecut{imnp) /*types cut menu whose name 'is mnamelmnplx/
int mnp;

textont) s

EQUC)Y s
/¥write name of menu centered on line 1%/
CUFR(DO:WIDTH/Z2 - strilien(mnamelmnpl) /)

printf("is" smnamelmnpl) s
/¥uwrite designators and abbreviations¥/
for (nentry = 03§ nentry < (msizelmenul-1)/25 nentry++) {

/¥ print left column entry */

CUF(2 + nentrys 3)3
printfi{t4c. Y4s"slrdeslventryl.mlabellmnmplinentryl)s

/% print right column entry #/
CUF{(2 + nmentrys, WIDTH/2+2) 3

printfi{"¥%c. %s"slrdesl(msizelmenul + 1})/2+nentryls
mlabellmmplineritry + (meizelmerul+1)/23);

s
\

/¥ last line */
/¥ print left column entry */

CUF{E + nentrys 3)3i
primtfi"%c. %s"slrdesinentryl.mlabellmnpllnentryl);

/¥ print right column entry */

if (dmsizelmenul & 1) == 0) { /¥even number of entries#/
CUF(Z2 + nentrvy, WIDTH/2+8) 3 :
printf{"%c. Ws':;lrdeslmsizelmenul/2+nentiry]
3

Q .
E l(: mlabellmiplinentry + msizelmenul/21);: 2:}
Pz Ve

B



4

i
c

SLROTTOM —~ 4, 103

L

FET T2 LT L LT L LR L 20 2 S L L L L B L T L L LW

digplayf{mnp) /*displays picture menu whose name is mnamelmnple/s
int mnops

.r .

A

int fides: i

fides = copenfimnamelmipl.0_RDONLY) S
1if {(fides == —-1) {
textoni{);
EDU() 3
CUF{10,10) s
primtf("Urnable to find picture file called %s".mnamelmmpl);
exit(1)s

.
E)

f¥ rvead past header =/
if (HERDER 1= 0O)
readi{fides.buf .HEADER) }

/¥ vead picture ¥/
r = read{fides.buf.FEIZIE):
if vy == 1) {
testtan()s
EDUCY:
printf{"Unable to lcoad picture file called %Us".mnamelmipl);
ex1t(l)s :

Close({fides);
graphon()}
graphmv{O.buf.FEIZE): /%77 calling parameters*/

ot

S W W e Y Y e e e e W e e W B e B e A K BV B U N B W W S

pak ()

-
(S

CUF(BROTTOM — 1.1)3

if (ginmput == K7 11 ginput AT 1) ginput == D" || edmode == "ET) {
printf(" Fress any key to continue
ghtey{)s

else {
printf Fress any switch to comtinue
while(button() == 255)

CUF(EBOTTOM — 1)

ELIC():

IEZ S LIS L L L L L L L LR R L L L L L

editmenut)
/¥ all changes other than toe individual entries 7/
.

Q a
EMC rhot ()

LUFLBOTTOM — 44133

o9
&
(e p)
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pricvtf ("I{input mods)s" s

CUF(EBEOTTOM — 3.133
printf ("Minumber of entries): Riremame this merudi Slscan speed)s; ")i
primtf{("Ti{tyne of menu)i");i
CUR(ROTTOM - 2.1)3%
primtf{"Wlwrite cut all menus)i X{do nothing)"rs
d {t
CUFR{(BROTTOM - 2.:1)3
pricef("Wiwrite cut all menus)i Xido nocthing)”)s
/¥ get choice #/
getetrin{i)s
key = sbufflol:
key = toupper{bkey)s

switch {kevy) {

case A7
ameil ) 3§
retuwrni

case "D:
dmerat )i
returns

case “"E":
emenrii! )
returns

case “I7:
imenrul) s
returns

case "N
rimenut ) §
showmenu{mnamelmerul)
returni

case "R
Tmenud
returns

case "987:
smemntl)
returrs

case "T":
tmernu() s
returns

case "W
wmerit ()
returni

a3

casg "X7:
returnsi

default:
CUR(ROTTOM - 2. 1)3
ELICYs
break s

1.
J

Q
while (TRUE)

Aw)
&9
=3
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ameru() /*accepts and performs user request to add menu#/

“5

int key. savemenu. resulti
char tvypes
char ¥sbs

do <
clvrbot()s
CUF(BOTTOM —~ 3s:1)3
printf{'"New menuname")s
getstrin(MAXMNAME) 5
e = sbuff;
while (¥sh 1= "NO7)
#sh++ = toupper (¥sbh);
result = addmenui{shbuf{f);
clrbat()s
CUF(EOTTOM ~ 3.1)3
switch {(result) {
case O:
printf{"Den’t forget to vefer to the new menu and save all menus");
breal s
cacse 1l
printf{"S5crry. no room for another name')s
breaks
case
printf{'"Name already exists.'");:
breal s
default:
primtfi"addname failuwre"):

o
J

pak ()1

while {(result > 1)3
savemenu = merls
menu = menuct — 13
nmerul ) 5

MeETil = Savemenus

()

[}

S EREFREEFEEEFREFRY LSRR L LSRR EELRER ]

dmenu() /¥accepts and performs user reguest to delete menux/

Ka
Y

int resulti
char sl2851:

clvbot{)s

CUF(BOTTOM -~ 3a1)s

if {strompi{mnamelmenul s "MAIN") == 0) (£
printf{"You camct delete MAIN");
palk()s:
return(0);

CUF(ROTTOM ~ 241)3

printf("'De yvou really want to PERMANENTLY DESTROY this meru? (y/n)"):

getstrini(l); :

if febufflol == *v7 1] ghufflO] == "Y*) {
delmernui{imiamelmennl )
showmenu {"MAIN") 3

) returmio):

-I—-.+u'\=~
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m.wm....,m it fw ek _ e
tmerm () S¥ changs inowt mods ®

IR I X E XL ST XS EL L LSS LS L L L L L X T X2 I

ementt ()

¥allows editing of arm entry in & mernu that is displayed on®/
/¥the scresn¥/

s

.

imt line. cols
clrbot()s

/¥ get number of entry to chaﬁge'*/
CUrP(BOTTOM - 3:1):
printfi("Select entry to change * ")3i

while{{rmentry = getin()) == ~1)

/% get new label #/
CUF(BOTTOM —- 3s1)3%
ELIC)Y S

CUP(ROTTOM -~ 3103

printf{"0ld label: Zesm smlabellmenullnerntryd)
CUF(BOTTOM - 2.,1)3

privtf("New label”)s;

getestrin{MAXLAREL)

/¥ add rew label to memory #/

mlabellmenullnentryl = malloc{strlen{cbuff) + 1)3

if (mlabellimenulinentryl == MNULL) err("cut of memcry cspace’)s
strepyimlabel lmernulinentrylsesbuff);

/¥ wirite new label o screen at appropriate spot®/
if (nentry < (msizelmenul+l)/2) <

cal = &3

lirne = nentry + 23

-

)
elee

col = WIDTH/2 + 53

line = rnentry - (msizelmenul+l)/2 + 23
", ’

4

CUF({line, coll;s
printf (EBLANKS) §
CUF{line, caldsi
printf{"idse"ssbuff);

/¥ get new phrase or action ¥/

clrbet()d ,

CUF(ROTTOM — 3:1)3

printf("0ld phrase or menu name: %4s\n";mtextimenullnentiryl)s
CUF(BROTTOM - 2s1)3

privtf{"New")s

getstrin(MAXTEXT)

/¥ add wew text tc menu %/
mtextimenullnentryl = malloci{strlenisbuff) + 1)3;

if (mtextimenullinentryl == MNULL) err{"cut of memcry");
strepy (mtesxtimenulinentrylsshbuff) s

Q FRBEEESEE B LRSS LRI LR EREECE %S

&9
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w



chiay ©F
l do
clvboti)s
CUF(ROGTTOM ~ 4, 1)
printf("Input Modes: Alall keys as one switch)i D{dmvided keyboard)i");
CUuF(BO0TTOM - 3 113 : :
printf ("Eikeyboard)i S{single switch)i Tltwew switches)" s
' CUF(ROTTOM ~ 2:1)3% 3
printf("0ld mode was “ci Mew mode" s .ginput) i«
_getstrind{l);
c = sbhufflOls
c = toupperic):
P owhile (¢ it= 4" && ¢ i= "D° && ¢ I= "7 && 1= 8" && cl= "T"):
I ginput = i
FEREFEEREERFEERED SRR EE LR EEEERE R ES ) %
l nmerit () /% mumber of entries in current menu #/7
l it oldeize, 2.5 134
clvrbat()s
l oldsize = msilzelmernuls !
CUF(BOTTOM - &5 1)3 s
if (meizelmenul 1= 0) { ' ¢
primtf("Harning —-— You will lose last entries permanently if you
printf("reduce sizz.")i 3
CUF(BOTTOM - 3. 1)3 ,
I printf{"0ld Size = Ud".cldsize)s g2
1 f (gt\flpe == TR £ {
do {
CUFr(BOTTOM — 2.1:3% s 1
privtf("Choose & size (4, Fs 16 or 23)") 35
l getetrini{2);
> owhile ( HisbufflNl == "4° && sbufflll == *KD7)
L% lsbufflol == %7 L& sbuffl1d == "\O™)
&% Y{sbuffl{Ol == "1° &¥ sbufflll == &7 && sbuffl2l ==
& tsbuffl0] == 27 && sbuffllld ==47"5" && sbhufflad] == °
P
l glee
' do {
CUFR(ROTTOM - 2.1)3% 5
printf{ "Chocse & size (1 to %d)"  MAXENTRIES)S
l getstrin(d);
if {sgbuffLol = "1° && shufflol <= *Q° =
TR
' (ebuffll1l == “NO7 =
P o desbuffled == "N0T &S sbuffL13 »= U7 && sbufflil <= *9%))
3
1 = atollisbuff); it
l else
1 = MAXENTRIES + 13 ik

M
I
|9}

fw)

Q
FRIC: while (i » MAXENTRIES): ?PQBO' -

PAFulToxt Provided by ERIC
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meizelmerul = atoiishuffiy

if (msizelmenul » oldsize) /¥ irnitialize ne
for (2 = oldeizes:; e < meizelmernul; e+4)
mlabellmenullel = mtextimenullel = &e

(98]

IEE TP I LIS S L LR L EE L L L T LIRS 2L 2

rmenut ) /¥accepts and performs user reguest to

.
int results

char %*sbi

clrbot()s
CUF(BOTTOM — .11
primntf ("New name of menu (press ENTER to keep
getstrin(MAXMNAME) §
b = sbuff;i
while (*¥sh != "\O7)
*sh++ = toupper (¥sh) i
if {sgbhufflal == "NO7) {
clrbot{)s
refturni

result = roamenuwi{sbuff);
CUF(BROTTOM ~ 21008
switch {(result) {

11

—

orintf{"Both names are the same.
breaks

1

case 2:
' srintfi"No new name specified.")s
[

pricvtf{"New rame already exists.")s
breaks

case 443
privtf{"Iliegal to rename MAIN.Y
breaks

—
nw

case I

breaks

N
il
_,}‘
[¢]]
o
ot

(" rerame Tailure”)s

o Tl
b
IS
m
Bl
e —h

1.
o+
'

if {result == 0 &L (gtype == °"T° || edmode ==
J¥Ewrrite name of menu centered on ling O%/

Q CUF{D.1):
FERICeEL1 ()

PIEIEEEE vy 4z ¢y W IDTHAR = edrlomiahu YA 4
Ll L I W O s TE N = P AR R RS R W PR Sl ]

W oentries %/

[«

renams menus/

old

rame) ') s

primtf(”Not encugh memory to store new name. ") s
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emenu () /¥ change scan rate %/

int i3
do £
clrbat()s
CUFR(BOTTOM - 3y 1)
printf{"0ld speed i1s %d: New Speed (1 toc 30)".grate)ds
getstrin(2);
i = atoillsbuffis
Y owhile (1 < 1 11 1 » 3003
grate = 13

¥ N e e Y e B F W Y e e o e B e e e B B X RN/

tmenul) /% charnges types of &1l menus */
{

int ms

clrbot ()3
CUFR(ROTTOM - 34103

if (gtype == "T%)
for (m = QF m < menucts: m++)
switch (meizelml) {

case 43
case %:
case l1lé6:
case 25:
breat s

[X]

"Illegal size menu for conversion to pilicture:
“e"s mnamelml);

rebturns

[

printf(" You now have ")3
if (gtype == °F7)

printf({"pictwe");
elee

printf("text");
printf (" menuss: do yvou want to change to ")i
if {gtype == "F7)

printf{"text")s
else

privtf{"picture” )
printf{" menus? (y/n)")
getetrin(3);

an

3 febuffiol t= "y E& sbhbuffl{0l I= °Y7")

E i}j returnmi
' igtvrpe == *T") 232

\ [P i

o



JE¥put new menuw on list #/
mnamelmernuctl = malloc(strleninewname) + 1)3
if {(mmamelmenuctl == NULL) return(d):
[ ikjrcpy(mﬁamﬁtmanuctlgnewﬁame);
,.K

; P ‘ o
cwoemh oentriss o empty stving #/ &

' - .‘ T :‘ ;
3
. FET T TR R R B R R BT R L R XS X V4
wmeruw i) /¥write cut menur/
int results
l clrboti)s
CUR(ROTTOM - 3. 1)3%
printf{"Writivg cut will overwrite the mernus now on the dishk.'")s
. CUF(BROTTOM - 2. 1)
itk f (" Are vou veady to write? (y/mii"os
B 14 b4 Y
getetrini3)s
I if (sbuffLol 1= "y && shuffLOl 1= V7))
returrs
l result = cutmenus("mernus')j
l clrboti)s
CUR(RBOTTOM -~ 3.1
switch (result) {
l case 3
primif{"Merus written successfully to file MENUS")
l brealk:
case 1: .
privtf("Unable to opern file MENUS") S
l break s
case &:
privtf("Unable to finishing writing file MENMUS")
l break s
defaul t:
I privtf{"Error in writing menus to disk")s
break;
.
Il patif) s
’}.
F e e B e W e e W B e e 0 20 e e N
' addmenu(newname:type) /*addes a new menu¥/
char newrnamel 13
{
int entrnums mioumsi
Jedoes & menu already exnist with this rame?#/
l for (mnum = OF mnum < menuctis mnume+)
1f {etromp {newname.mnamelmruml) == 0) retuwrnil)i 7¥name aliready exicste¥/
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mlabel lneructilentrnuml =

J¥be viow have one more menuss
++meruct i
return{D)s /*succeededs/

[

IEI ST TL XTI ILL LT LL L L LR E L LT L L L 25T 4

delmenu{menunames )

J¥delete mame from menu lists/
/¥delete all references to menus/
char mernunamel 13

{

vt mnumas ernthums

/¥1llegal to delete MAIN menu®/

1t {(stromp(menuname,mnamelmnuml?

3

if {mrum == menuct) return (2)3

——meriuct &

whilel{mrum < menuct) <
mnamelmuml = mamelmrum + 1713

3
o+

ML s

[we}

1f

[
(o)

EIZ TSP LSS LS ERSLL LT ST 2 2L L

char newname

g
*

int mums erntnumsi
char #starmames;

s¥check for errors®/

/¥ hoth the sameT™*/
if (strompimnanelmenuld snewname) ==

/¥empty stringte/

/¥newvname already edists?®/

foorr (mnum = 0% mnum < mernuct i moumd

Q if fstrompinewname: mnamelmiuml)
EEEEIE ) 1leqsl to vename "MATNY =S

- L [P

=t Lmaernac

/¥remove all references to menunamee/
for{mum = 0F mnum < menucti: mnum ++)
forfentmum = 03 entrnum < msizelmenul
(mtextlmumllientmuml[D] == "#°
& setrompimerurame.smtextimmumllentruml+l)
mlabellmumllentnuml] = mtextmnumllerntnuml

)

+)

i P

tllermtraml

ifistromp imenuname, "MEIN")Y == 0) returnm (1)

/¥delete from listi error i1f not on lists/
for (maum = 135 moum 2 menucts mhume+)

,
A%

) breaks

£
L
-
®

returni{l)s;

if (strlenimramelmenul) == 0 |} strlen{inewnams)

0Y return{(3) 3

erntrum-t+)

for {entmum = 03 entrnum < mesizelmevuli entrum++)
mlabellerntrumlimiunl = mlabellentnumlimnum+1733
mbtedxtlentrmumlimiuml = mtextlentvrumlCmrum+113

romenuinewnams) /J¥rename menwt and all references to
r'1-
Lds

x
(Y

)

-
'Sy

&eo

1t*/

)

234

returniad)s;



for {(mnum = OFf mpmum < mcti mnum+s+) L

/¥set pointers toe mame and name with sta
starname = mallocistrlerni{inewname) + )%
if (starmname == MULL) returni(3);
dtd“ﬁametﬂl = %73

strepyflstarmame + 1. newname) s

/ereplace each reference to oldnams with a references to newname®/
for {(mrum = OF mhum < menucts moums+)
for (sntnum = OF entnum < msizelmenul: sntrnum++)
if ({mtestlimumllentrumliold == &)
&% strompimnamelmenul: mtextimmumllentnuml + 1) == 0)
mtextlmrnumllentnuml = ta"namen

mramelmenul = starname + 13

returnio) s

(9]

S EFEFEREEEFEEEEEERLEEERERFEFERREERER S

cutmenus(filename) /¥collects garbage & cutputs menus to filename®/
char filenamell;

K

FILE *ofps
int mocts entnums mrumi
char L3313

/¥tenatively mark all menus as urneachablex/ .
for (mnum = OF mrum < menuct i onum++) mmarkOmrnum] = "U° 3

/¥now mark all mermus reachable from main®/
‘meheck {"MAIN") g

SEhow wirite cut menuse/
ofp = fopen(filename."w")
if (ofp == NULL) return{l};

- am

7¥ wirite cut type ®/
ﬂpUtC(Qb pesafp)s
aputct "\’ sofpli

/¥ wirite cut input mode ¥/
aputc(ginput.cfp); '
aputc (M7 0Tp)

/% write out scan rate %/
itosigratess) s
fpute(s,ofp);
aputc{’\n'safpli

/¥count rumber of referenced merus and write cut the count#*/

mct = O3 .

for (mrum = 23 maum < mernuct: aum++) 1if (mmarkimmouml = "R*) ++mcts
itoai{mctss) s

fputsis, ofpd;

aputc( \n’ofp)

2

s¥write out veferenced menus¥®/

r

1T (mmarkimmuml == "Ry {

Q
EMC /% wirite out size ¥/ 235
{:.1

[A b . - o o o
rare i itoaimsizelmnuml.e)



oo e W LU e i-—: Do

.

mpULC"\n’gofp);

Z¥ write out menuw name ¥/
fpute{mnamelimmumlsofp) s
apuntc{ " \n’sofp)i

FE owrite cut menn entries ¥/

for {(erntnum = O3 entnum < meizelmenul: entnum++) {
fputeimlabel lnmumllentruml.ofp) s
aputc{’\n"yofp)i
fputeimtertimnumllentrnuml.ofp)
aputc{*\n"sofp) i

(o)

-

foloselofp)s

E
IEX I T EE SIS L LT LTSS LI LTSI ST SRS TR 4

clvrbat()
s¥cleare bottom four limes of screen®/
e

A

CUF(BOTTOM — 4,14
ELICYs
CUF(BOTTOM -~ 3a:1)3
ELT()s
CUF(BOTTOM - 2.1)3
ELLI():
CUF(BROTTOM = 1.1)3
rLI():
F{ROTTOM, 13
ELI():
kevson = FALSE;

[

SEREFEEREREN R B L LR EEEEEEEEEE NS/

erris)
char 13

texton({ )
CUFR(ROTTOM — 1:1)3
ELIC()s
printf{"%e".g)
exit(l)3

ax

st

AT T X X L R R R T R oF R OB T R R S R T
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i Copyright ()
3 rts=g€

tCopyright (O
Caq group

CODESEG segment word public

assume

1983

1283 by Manu

CODESEG

cs:0g

nublic graphmy_

seyntas 1s

graphmy_ prac

H

s

H
meev
pushf
cld
push
push
push
moey
ey
moey
meey
merw
moeV
shr
jz

rep moves

mv_skip:
test
jz
moves

done:
pop
pop
pop
poapf
ret

graphmv_

3
public

graphon_ proc
push
push
push
mece v
maoy
int
pop
pop
pop
ret

graphorn_ endp

5

public
texton_ proc
push
push
push
meev
meey
int
pop
poep

e ~
alule

AT

like bloackmv,

biy.ep

es
i

di

Thomas

but moves

& 0bB800h

es5gax
di.2lbxl
si.40bx]
cx.b6lbxd
dyacx
Cial
mv_ehkip
word ptr

dlst
done
byte ptr

di
S1i
es

endp

graphon_
near
=1
di
bp
ah_-C)
E\l 55
10k
bp
di
sl

texton_
near

s1

di

bp

ahsl:)

al 52
10h

bp

di

=i

Fdils

Cadildas

stuwrnse on med-res b

Fturnms

Fenwickhk

"code”

word ptr

byte ptr

o text

Software Systems

[=il

[sil

stuff to graphics

\?)1

b

w graphics

37

screen segment
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l ilast edited by p.m. -~
$12:06 p.m.s Dec. 11 1984
I Cg oroup CODESESG
CODESEG segment word public “code’
assume c=:0g
extrn ssavinear
I public g=scan_
gscan_ proc near
merv a0
I call fsav
mov ah. 0
int 16h :
meev al.ah iwe want scan code
I mov ahs0
ret
g=can_ endp
l ;
public zhey
tkey | proc near
moyv &x a0
I call %$sav
mey ahial
int 16h
I jz short zky 3if zeros no code available
moy a&ha0
ret sax has code
I zhy s
mey an 239
ret
zkey_ endp
i
public ghkey_
gkey_ proc near
' mov axa.i
call %sav
moyv ahs
int 1&h
I mov aha0
ret
glkey_ endp
I ;
public putom_
- putem_ proc near
meey a gt
I call fsav
mov axsword ptr 8Lbpl
mav ahsl
I mev dstswicrd ptr 100bpl
int 14h
ret
putcm_  endp
1
CODESEG ends
|| end
7Y
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