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FEL NOTICE

This equipment generates and wuses radio
frequency energy and if not installed and used
properly, that is, in strict accordance with the
manufacturer's instructions, may cause
interference to radio and television reception. It
has been type tested and found to comply with
the [imits for a Class B computing device in
accordance with the specifications in Subpart J
of Part 15 of FCC Rules, which are designed to
provide reasonable protection against such
interference in & residential  installation.
However, there is no guarantee that interference
will not occur in a particular installation. If
this equipment does cause interference to radio
or television reception, which can be determined
by turning the equipment off and on, the user
is encouraged to try to correct the interference
by one or more of the following measures:

e Reorient the receiving antenna.

e Relocate the computer with respect to the
receiver.

e Move the computer away from the receiver.

® Plug the computer into a different outlet so
that computer and receiver are on different
branch circuits.

If necessary, the user should consult the dealer
or an experienced radio/television technician for
additional suggestions. _
following booklet prepared by the Federal
Communications Commission helpful:

"How to Identify and Resolve Radio-TV Inter-
ference Problems."

This booklet is available from the U.S.
Government Printing Office, Washington, D.C.
20402. Stock No. 004-000-00345-4,




IMPORTANT SAFETY INSTRUCTIONS

READ ALL INSTRUCTIONS

TOPO is an electrically operated device. As
with any such device, precautions should be
taken while handling and using the product to
avoid electrical shock. Service TOPO only when
the robot is disconnected from the battery
charger.

BATTERY INFORMATION

TOPO's batteries contain corrosive fluids and
should be handied with care. As in all
rechargeable batteries, explosive gases could be
vented during charging or discharging, so use
TOPO only in a well ventilated area and keep the
robot away from any source of ignition.

Batteries should be recharged only by adults,
and only with the battery charger supplied with
the robot. Avoid any direct connection of the
battery terminals that will cause the batteries to
short out. Do not make direct contact between
the positive and negative terminals, as this could
cause high current to flow, creating heat ana
the possibility of fire.

Never charge the batteries in an upside-down
position, and always keep them out of reach of
children.

Observe these simple precautions and you should
enjoy many months of service from TOPO's
batteries.

SAVE THESE INSTRUCTIONS
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In 1950, science fiction author Isaac Asimov
published a collection of earlier stories in a
book called "I, Robot." In the introduction of
this book, Asimov stated that the major
manufacturer of robots would come into
existence in 1982,

He was right about the date, but not about
the company's name, Our name is Androbot
Inc., and like Asimov's U.,S, Robot and
Mechanical Men, Inc,, we came into existence
in 1982, There is, however, a major
difference between the two companies - we are
real, and so are our products. Robots are no
longer just science fiction.

So allow us to welcome you to a new era - the
Age of Androbotics.




Although we have made every attempt to verify
the accuracy of this document and accompanying
software, we cannot assume any (iability for
errors or omissians. No warranty ar other
guarantee can be given as to the accuracy or
sititability of this snftware for a particular
purpose, nor can we be liable for any loss or
damage arising from the use of this software.

Copyright Androbet [nc,, 1983, All  rights
reserved. No part of this publication or accom-
panying software packages may be reproduced in
whole or in part except for the making of
backup copies of tre software for the sole use of
the purchaser, Unauthorized copying or
transmitting of this copyrighted software In or
on any medium is strictly prohibited,

Androbot preoducts may be the subject of
applications for Letters and Design patents.
Infringement of the rights granted under these
patents is expressly prohibited.

NOTE: Androbot Inc. copyrights extend to the
appearance of TOPFO, All  rights reserved
inciuding display rights. TOPO may not be
publicly displayed without the prior written
permission of Androbot Inc. or one of its
agents,

TOPO and TopoSoft are registered trademarks of
Androbot Inc,

Apple, Apple I+ and Apple lle are registered
trademarks of Apple Computer, Inc.

ECHO and ECHO |l are registered trademarks of
Street Electronics Corporation.




SIGNATURE EDITION TOPO

Congratulatiens. You are the owner of a
Signature Edition TOPQ, one of the first 500
produced by Androbot, Inc. It bears an
engraved plague signed by TOPO's inventor,
Nolan Bushnell.

In addition to all of TOPQO's standard features
and capabitities, your Signature Edition model
is equipped with two storage <ompartments
{one on each side, beneath the shoulder area].
and footlights near the Andromotion wheels.

Opening TOPO's storage compartments is a
snap. With yvour hands in the position shown
below, gently press down with your thumbs
until the Iatch opens and the pane!l swings
down. Repeat the same hand motion when you
are ready to close the latch.

OPENING TOPO'S STORACE COMPARTMENTS




The footlights on  vyour Signature Edition
TOPO, shown below, blink to indicate the
direction of rotation for each wheel. When
TOQPO is stopped or is moving forward, the
footlights in front of each wheel will be
blinking, When TOPO is moving backward,
the footlights in back of each wheel will be

blinking.

TOPO FOCTLICGHTS

These footlights indicate only the direction of
wheel rotation and, along with the storage
compartments, are found conly on the Signature
Edition TOPO.

Your TQPO is numbered and will be registered
in your name, commemorating your leadership
in the Age of Androbotics.




INTRODUCTION

"Robots are nolt people. Mechanically they
are more perfect thon we are.”
- Raref t’fupt:'k, K. UK,

INTRODUCING TOPO

You have purchased a product that was pure
science fiction a few short years ago - a per-
sonal robot. As you learn more about your
new robot (we have named it TOPO, after
topography or lopology), you will come fto
realize that you are 2 pioneer in a totally new
and exciting field. Whether your applications
are  practical, eclucational or just for
entertainment, you will soon be making TOPO
do things that no one has ever made it do
before.

Regardiess of ycur applications for TOPO, we
know one thing - you will enjoy using TOPO.
TOPO will soon become a family member as it
cruises arpund the house, obeying your com-
mands to navigate, talk or play games. Your
enjayment and appreciation will grow as each
software or hardware accessory and utility
package 1s added.

We know that you are anxious to get TOPO on
its way, and that you de not want to read this
entire manual first. In order to make this
process as easy as possible, this manual is
divided into sections guiding wyou from the
most simple TOPO operations through the
intermediate level to the most advanced uses,
Detailed instructions are inciuded for the




computer buff, or for anyone who wishes to
explore TOPO's full potential.

TOPO can "wazalk! in any direction on a level
surface, and can be made to "talk" in English
and in various other languages.

TOPO's movements can be simple, from point-

to-point, or complex and refined, You will
learn to make TOPO perform cver more complex

movements and to talk with an almost limitless
vocabulary of words and phrases,

Once TOPO is unpacked and operational, a
preprogrammed demonstration routine will make
your rcobot perform a variety of basic activities
to ensure that it is functioning properly.
TOPO will introduce itself to wyou, its rew
master. Then, we strongly urge you to read

this entire manual. Each section contains
valuable information,

TOPO GENERAL DESCRIPTION

TOPQ is a computer-controlled personal robot

that can be programmed to "walk" over zny
path on a level surface,

TOPO can be directed to speak with its pro-
grammable woice, In addition to its basic
speaech, TOPO's voice can be finely tuned end
shaped to sound more natural, TOPO can
even be made to sing by controlling the pisch
of its veice,

TOPO enjoys a drive system that provides
stability and safety withoul cyumpromising ma-
neuverability and control. This patented drive

system is called "Andromotion." It gives
TOPO a unique personal gait and the ability to




remain upright at all times.

TopoSoft, 2 FORTH-based program developed
by Androbot Inc,, offers simple, easy pro-
grammability for TOPO.

Messages and commands are sent to TOPO
through a remecte-control, infrared transceiver
called the "base communicator,”

Complete electrical, mechanical and environ-
mental specifications for TOPO and its base
communicator are provided in the Appendix
section of this manual.

WHAT DO | NEED TO USE TOPO?

Your TOPQ robot nesds a computer to send it
instructions. The version you have purchased
is designed to be used with an Apple |+ or
lle comrputer,

¢ To use TOPO, you should have an Apple

II+ or lle computer system with at least
48K of RAM,

To use the enclosed TopoSoft diskette,
you will need a disk drive (16 sector].

The Apple computer must have a Super
Sertal Card (an RS5-232C serial port) for
cennecting the base communicator,

¢ For manual ceontrol of TOPO, yeu must
also have an analog joystick connected to
veur computer.

Figure 1 shows the interconnections and re-
lationship of TOPO to the battery charger,
base communicator, computer and joystick.
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FIGURE 1

TOPO/COMPUTER CONFIGURATION




Figure 2 shows TOPQO from front and
views,

v~ — HEADISWI|TCH

CONTROL

[FRONT] (BACK)

FICURE 2
TOPO




The TOPO commands you will learn in this
manual are based on the Mountain View Press
(MVP) version of the FORTH computer lan~
gquage, As you learn the wvarious movement

and speech commands, you are really using the
basics of FORTH.

Although even a newcomer to computers can
quickly learn to control TOPO with the simple
commands in this manual, even more interest
and enjoyment will be yours if you acquire a
more thorough knowledge of FORTH.

We recommend these books:

8 STARTINC FORTH

by LEQO BRODIE

PRENTICE-HALL, INC,.

£18.00 (soft cover)
{f yvou wish to buy only one book,
this Is the one — gn excelfent tutorial
for ptrogrammers ond non-program-
mers olike. Appendix F of this

manual lists necessary corrections to
STARTING FORTH.

ALL ABOUT =ORTH

by GLEN B. HAYDON

MOUNTAIN VIEW PRESS, INC,

$25.00 [soft cover)
The recommended reference work for
the FORTH programmer.

MVYP-FORTH SOURCE LISTINGS

by G. HAYDON and R, KUNTZE

MOUNTAIN VIEW PRESS, INC,

$20.00 (soft cover)
Actuag!l source code for MVE FORTH
fwritten for the Apple 1l and 18M
personal computers, and 8080-based
CPiM systems]).




These books should be available at your local
bookstore or computer dealer, or write to

MOUNTAIN VIEW PRESS, INC.
P.O. BOX 14656

MTN, VIEW, CA §4040

(415} 961-4103

There iz one last comment to be made before
you unpack TOFG: TOPO IS NOT A TOY.
TOPO is a full-fledged robot.

TOPD uwses only industrial grade components
throughout, from high quality rechargeable
batteries and a professionzal infrared trans-
ceiver, to sturdy motors and cast aluminym
gearboxes, a fabricated steel framework and a
high-impact body. With proper care, TOPOC
will provide vyears of trouble-free service.

And that matters to us, because providing
service to humans is what robots are 21l about.







Section 2

INSTALLATION

"Help me te get moving, younqg lady, and '
do anything you ask."
— the Tin Weoodsman to Dorothy
The Wizard of O
©7938, Metro-Goldwyn-Mayer

UNPACKING TOQPO

Your TOQPO rokot system comes packed in one
box. As you unpack this box you will find;

this manual and owner reqgistration
cards,

a diskette containing the TopoSeft pro-
gram (inserted in a plastic sleeve in the
back of this manua!l),

TOPQO's battery charger {(the larger of
the two black boxes with a built~in wall
plug and power cord attached),

TOPO'!'s base communicater (the hexa-
gonal device with three red sides in the
front),

the communicator power supply (the
smaller bilack box with a built-in wall
plug and power cord attached),

the communicator cable (with a 9-pin

connector on one end and a 25-pin,
R5-232C connector on the opposite end,

and one [TOPO robot,




Packed in the foam insert are all the iems
listed above, except TOPO, Remove and set
aside the base communicator, battery charger
and cables, then remove the large foam
insert, Underneath, you will find TOPO,

In lifting TOPO from the box, DO NOT LIFT
TOPO BY THE HEAD. Reach down aroeund
both s5ides of TOFPQO at the shouldar area, 3s
shown in Figure 3. Midway down TOPO's
body are flat areas suitable fer heooking your
hands. Gently lift TOPO from the carten and
gently set it on the floor in an wupright
position.

e CAUTION

NEVER LIFT TOPO BY THE HEAD, AND
NEVER DRCP TOPO. EVEN THOUCGH

TOPO CAN TAKE A LOT OF ROUGCH AND
TUMBLE ACTION, THE ROBOT 1S A

SOPHISTICATED ELECTRONIC DEVICE

THAT CAN BE DAMAGED IF DROPPED,

Once TOPO is out of the shipping carton,
continue to lift it from underneath the shoul-
der area with both hands, as shown in Figure
3. TOPO c¢an also be lifted from uynderneath
its base.

if you look near the bottom of TOQPO, you can
see that it moves on two large wheels posi-

tioned at an angle to each other. This is the
proper orientation for these wheels, TOPO
balances in an upright position of its own
accord, and if you give it a slight push, you
will see that TCOPO rocks back and forth a
little bit without tipping over. This rocking
motion is normal, and helps keep TOPO from
damaging itself or anything it might run into
by accident.




FIGURE 3

PROPER WAY TO LIFT TOPO

Now, check TOPO to be sure that it has not
been damaged In transit, In the unlikely
event that TOPO has been damaged, immedi-
ately contact your Androbot dealer for in-
structions,

TOPO's batteries may not be fully charged
when you unpack the robot. For this reason,

we recommend that you charge TOPO's-ba
ies overnight before you turn the robot on
for the first time.




CHARGING TOPO'S BATTERIES

Gently lift TOPO and move it close to a
standard 115 V, 60 cycle electrical outlet, To
charge the batteries, plug the battery charg-
er (the larger of the two black boxes with
attached cords) into the outlet, then piug the
charger cord into the connector located on
TOPO's back comtrol panel, shown in Figure
4, Be sure TOPFO is turned off while being
charged.

24

POWER
(5 1] '+
SWITCH EI'ITCH

'l-n.
ROWER BATTERY
N STATUS
LIGHT LIGHT

FIGURE &

TOPO BACK CONTROL PANEL




The batteries can be completely recharged
overnight., Once charged, they will provide
hours of use before needing recharging,
When TOPO is not being recharqed, BE SURE
TO DISCONNECT THE BATTERY CHARGER
FROM THE WALL OUTLET,

To turn TOPG an, press the green power-on
button located on TOPO's back control panel,
When vwou press the power-on button, the
power-on light and the battery status light
will [lluminate. [f TOPO is operating, the
battery status light should be green, indicat-
ing that the batteries are charged., When the
battery status light is red, it is time to
recharge TOPQ,

TOPQ has special battery protection circuitry.
The overcharge protection circuit allows a full
charge to be maintained by leaving the charg-
er connected, with no possibility of damage.

If you continye to coperate TOPQ after the
battery status light turns red, the protection
circuit will engage automatically and turn
TOPO off. |IT this happens, simply charge
TOPO avernight.

While TOPO's batteries are being charged
overnight for the first time, you should fill
out and mail the enclosed registration card,
This will place your name and address on our
list of owners so we can inform vyou of future
engineering updates (in return, vyou will
receive a free, one vyear subscription to the
"Androbot Report'! newsletter, featuring a
regular exchange of information and new
applications for TOPQO, as well as articles of
intferest by exoeris in the field of robotics).
We also suggest that you use this time fo
read the rest of this manual and to connect
the base communicator to vour computer,




MAKING TOPO MOVE MANUALLY

Even before you connect TOPO's base com-
municator to your computer, TOPO can per-
form basic movements by wusing the head-
switch, shown in FIGURE 5.

FIGURE 5
TOPO HEADSWITCH

— CAUTION

YOU ARE ABOUT TO MAKE TOPO
MOVE FOR THE FIRST TIME,
BEFORE CONTINUING, CLEAR AN
AREA AT LEAST FIVE FEET IN ALL
DIRECTIONS AROUND TOPO.

After pressing the power-on butter—eon
TOPO's back control panel, you can make
TOPO move forward, turn to the right and to




the left, and stop, simply by pressing the
appropriate corner of the headswitch, as
described below.

To make TOPO move forward,
nress the front corner of the 0
headswitch, marked:

To make TOPQ stop moving,
press the back corner of the
headswitch, marked:

To make TOPO turn to the right
in place (while stopped)}, press
the right corner of the
headswitch, marked:

To make TOPQ turn to the left
in place (while stopped), press
the left carner of the
headswitch, marked;

You can also have TOPO make curving turns
to the right or left by pressing either the
right or left corner of the headswitch while
TOPO s moving forward,

Practice making TOPO move by pressing the
headswitch., This will give you a feel for
TOPO's movement characteristics, In Sections
3 and 4 of this manual, you will learn now to

use a joystick or type simple commards on
your computer keyboard to make TOPQ per-

form its full range of movements,

CONFIGURING THE SERJAL CARD

In order to connect the base communicator,




vou should have an RS5-232C Super Serial
Card, installed in slot $#2 of wyour Apple
computer in accordance with directions sup-
plied with the card (Appendix A provides
instructions for configuration if you wish to
use another slot for the serial card),

The switches ¢on the card must be set to the
proper configuration in order for the compu-
ter to communicate with the base communica-
for,

The switches should be sat as follows:

SWITCH 1 SWITCH 2 JUMPER

0001111 * 1111000 * Block triangle:
1234567 1230567 pointing up (A)
toward "MODEMN

OFF
] ON

This configuration is: Communications mode,
3600 baud, 8 data bits, 1 stop bit, no parity,
no automatic linefeeds, no interrupts.

INSTALLING THE BASE COMMUNICATOR

The base communicator is the device that
sends and receives instructions between TQPO
and your computer. [t is housed in a hexa-
gonal plastic case with three red sides in the
front and two jacks located on the back of
the unit. The base communicater is shown in
Figure 6,
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FIGURE 6
BASE COMMUNICATOR

On the back of the bagse communicalor, you

will see a round jack for the commumicator
power cord and a 9-pin jJack for the
communicator cable (see detail in Figure 6).




First, plug the 9-pin connector on the com-
municator cable into the 9-pin jack on the
back of the base communicator. Plug the
opposite end of this cable into the serial port
on the back of your computer, as shown in
Figure 7,

Then, plug the communicator power supply
(the smaller black cube with a standard
electrical plug on the back) into a standard
electrical power outlet, Plug the round
connector on the opposite end of the power
cord Into the round jack on the back of the
base communicator,

A red light will emit a steady glow from the
center of the red front panel to indicate that
the base communicator is operational,

SERIAL PORT

COMPUTER

S COMMUNICATOR CABLE

FIGURE 7

COMPUTER/BASE COMMUNICATOR
CABLE CONNECTION




LOCATING THE BASE COMMUNICATOR

You should piace the base communicator at
least three feet away from your computer or
any other electrical device to avoid electrical
interference, Flace the base communicator at
tabletop height or higher, WiTH THE THREE
RED SIDES FACING THE ROOM,

The signagls emilled {rom Lhe base communica-
tor will bounce off walls and other surfaces
and should reach TOPO even if there are
obstructions in the room. But, to get maxi-
mum range from TOPO, be sure that the base
communicator is placed in an unobstructed
location, with the three red sides in 2
line-of-sight with TOPO. TOPO will stop
whenever it moves out of range of the base
communicator.

The base communicator will reguire no main-

tenance or attention on your part, other than
placing it in a good location,

Now that you have cennected the base com=~
municator to your computer and have charged
TOPO's batteries, you are ready to get TOPO
moving and talking by remote control.

IMPORTANT

FOR COMPATABILITY WITH THE
APPLE 11+ COMPUTER, TOPOSOFT
USES ONLY UPPER-CASE CHARAC-
TERS. IF YOU OWN AN APPLE Ile
COMPUTER, BE SURE THAT YOUR
CAPS LOCK KEY IS DEPRESSED
WHEN USING THE TOPOSQFT PRO-
GRAM,

ge—




COPYING THE TOPOSOFT DISKETTE

All the computer instructions necessary to
make TOPQ obey your commands are contained
on the TopoSoft diskette, packed in the clear
plastic sleeve in the back of this manual,

The TopoScft diskette includes instructions
for wyour computer on how to follow wyour

commands [(these instructions are called, in
programmers' terms, the "boot" image), and a
copy of the source code used in writing those
instructions.,

The source code, which Iis discussed in
Section b, is included only as a reference for
programmers.

Before going on, we strongly recommend that
vou make a copy of the boot image on a new,
blank diskatte. llse this copy whenever you
operate TOPQO, and save the original TopoSoft
diskette in a safe place to avoid loss or
damage.

To copy the boot image from the TopoSoft
diskette, you must first "initialize" the blank
diskette.

To do this, remove the TopoSoft diskette from
its protective plastic sleeve and insert it in
disk drive #1 (with the label facing upward
and toward the front of the disk drive), and
close the disk drive door.

Turn on your computer and wait several

second for the system te lpad the information
from your diskette, You will see the message

WELCOME TO TOPOSOFT V1.0 (C) ANDROBOT




You may also see an error message, such as

TOPO BOT RESPONDING

if your system is not completely set up, or if
TCPO is not turned on, Even if this hap-~
pens, you should still continue creating your
new boot image diskette.

Remove the Topoboft diskette and insert the
blank diskette into disk drive #1, Then type
the following command:

INIT-DISK

Press the RETURN key on the keyboard and
the following message will appear on the
monitor:

BLARK DISK IN DRV 1 (Y/R)?
When the message appears, type

X

and the message

ERASIRG

will appear on the monitor, followed, in a few
seconds, by the message

FORMATTINRG

After a few mcre seconds, the message

X

will appear on the monitor, and the disk will
be ready for copying.




To transfer the boot image onto the initialized
diskette, type the command

SAYE-FORTH
Press the RETURN key, and
OPERATING SYSTEM DISK IN DRV1 (Y/N)?
will appear v the display.
Type
4

and the boot image will be copied onto the
new diskette,

Once this is done, you should use the backup
copy whenever you want to use TOPO,

POWER-ON ERROR CHECKING

When you first boot TopoSoft, it performs a
compete check to ensure that the communica-
tion system is working properly, For this
reason, you should turn on TOPO and plug in

the base communicator before you boot Topo-
Soft.

If any error messages appear on the display,
correct the problem and then press ‘he
RESET key on vyour computer, (On sgme
Apple computers, the CONTROL key must be
pressed and held down before pressing the
RESET key. From this point on, we will just
tell you to press the RESET key).




See the TROUBLESHOOTING chart in the
APPENDIX section of this manual for a list of
common error messages and how to resolve
them,

After you RESET or boot the computer and no

error messages appear, you are ready fo use
TP,

A MESSAGE FROM TOPO
Get ready, because the fun i1s about to begin,

Section 3 will explain the most basic commands
you can give TOPO. Intermediate and ad-
vanced level commands are explained in [ater
sections., But first, we would like you to get
better acquainted with TOPO.

TOPQC has a few things to show and tell. S0,
for a surprise, clear an area at least five feet
in all directions around TOPO and type the
following command on your computer key-
board:

DEMO
Then, press the RETURN key,

And we, too, would like te welcome you 1o
the world of Andreobotics, and to wish you

well in your furthur adventures with TOPO,







Section 3

GETTING STARTED

A robot may nof infure a human being,
or, through Inaction, affow g humch
being fo come to harm,

A robot must cbey the orders given il
by human beings except where such
orders would conflict with the First Law.
A robot must protlect ifts own existence
as long s such protection deoes not
conflict with the First or Second lLaw.

~ {he three immutablc lgws of robots
from *f, Robot"
by Isgac Asimov

ABOUT TRHIS MANUAL

in this section, you will learn how to make
TOPO obey the s=implest movement and
speech commands, Other sections provide
instructions for intermediate level operations.
For the oprogrammer or more experienced
owner, instructions are given for the most
sophisticated kinds of activities.

Even the novice will soon be adept at making
TOPO perform complex activities by using
simple, logical commands.

For every command, an example is shown
with the characters, symbols and spaces in
the EXACT FORMAT you should follow when
typing the commands on your compuer
keyboerd.




One symbol used frequently in this manual
tells you when to press the RETURN key on
your computer keyboard, This symbaol is:

[R] This is the symbol we use for the
RETURN key on vour computer key-
board. Any command you give TOPO is

activated only when wvyou press the |[R

key,

An axample of a typical command sequéence
(these commands will direct TOPO to turn
left 90 degrees and say "Hello") is shown
below:

T —

90 LEFT 8AY" IELLH“E_[

IMPORTANT

TO MAKE TOPO OBEY ALL COM-
MANDS, BE SURE TO ENTER AT
LEAST ONE  SPACE WHEREVER
SHOWN, AND DO NOT I[INSERT ANY
SPACE IN THE MIDDLE OF A WORD,
ALSO, REMEMBER TO TYPE ALL
TOPO COCMMANDS USING THE UPPER-
CASE ALPHABET ON YOUR COMPU-
TER  KEYBOARD, EXACTLY  AS
SHOWN IN QUR EXAMPLES,

a——

lf yvou ever misspell a command word, the
monitor will underline the misspelled word
and display the followlng error message:

ROT RECOGNIZED

Remember these simple rules and you will

have no trouble making TOPO do vour
bidding.




JOYSTICK CONTROL

In a few moments, you will begin to leern
how to make TOPO respond to commards
entered on your computer keyboard. But
TOPO can alsoa respond to basic movement
commands from an analog joystick,

Several widely available joysticks will work,
so reed the instructions provided with your
joystick for directions on how to connect it
to your computer.

To activate joystick control, type

JOYSTICK [R]

Now, vou are ready to contral TOPO mth
the |n~,.-st|ck

1f TOPO moves slightly, even when the
joystick is centered, adjust the trim levers
on the joystick case (these levers are located
on the tep, bottom or side of the joystick
case, depending on the brand and model)
until TOPO stands absciutely still when the
joystick is centered,

Orient the joystick in your hands so0 that
pushing the joystick forward will make TOPO
move forward, Then, move the joystick ip
several directions and practice guiding TOPO
for a few minutes 10 get a feel for the speed
of TOPO's responses,

To return contreol of TOPO to the computer
kevbozrd, press either button on the
joystick, or ag key on the keyboard (the
space bar or 'R! key are recommended).




SIMPLE MOVEMENT COMMANDS

TOPO can be ordered te move forward and
backward, and to turn right and left.
Forward and backward movements are
measured in centimeters [1 inch equals about
2.5 centimeters). Right and left turns are
measured in deqgrees.

For example, to make TOPCO move forward
200 centimeters (6 1/2 feet), just type the
following command:

200 F¥D B

To stop TOPO while it is moving, press the
RESET key on your computer Keyboard (we
call this the "panic stop" RESET), or press
the rear corner of TOPO's headswitch.

Ta make TOPO move backward 100
centimeters, type

100 BACK (R ]

TOPO will make a 80 degree right turn with
the command

90 RIGHT

And TOPC will make a 135 degree left turn
with the command

135 LEFT K]
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IMPORTANT —

YOU CAN TYPE A MAXIMUM OF 80
CHARACTERS AT A TIME, SO BE SURE
{ THAT YOUR COMMAHND SEQUENCE IS
| NOT MORE THAN 79 CHARACTERS I[N
LENGTH - [INCLUDING SPACES - BE-
FORE PRESS5ING THE R] KEY.
OTHERWISE, THE COMMAND  WILL

ACTIVATE AUTOMATICALLY WHEN
¥OQU TYPE THE 80TH CHARACTER ON
THAT LINE.

- -

Later, you will [earn how to make TOPO
perform more sophisticated movements, and
how to order TOPC to perform a number of
activities in sequence, often requiring more
than a single line of cormands,

MAKING TOPO TALK

You can direct TOPO to speak in English
and in wvarious other languages with its
text-to-speech wvoice feature. TOPO's wvoice
can also be made to socund quite natural -
even ta sing - by controlling pitch, volume
and speaking rate,

Section 5 of this manual provides detaijed in-
structions for getting the most out of
TOPQ's speech module. The following
paragraphs will get you started by
explaining two of the most basic speech
commands you c¢an give TOPO,

To make TOPQ talk, type the c¢ommand
2AY" followed by a space, then type the
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words you want TOPO to say, followed by a
closing quotation mark, Be sure to put &

space between every word., Press the [R
key and TOPO will start to talk.

For example, to make TOPO say "Hello. My
name is TOPQ," just type the following
command:

SAY" HFLL(O, WY NAME 1S Tﬂ'l'ﬂ"'_'_'i]

Try it, and then practice making TOPO say
more words and phrases.

You will notice that TOPO's wvoice has some
intonation, but  still spunds somewhat
mechanical. Section 5 will tell you the many
ways yod Zan refine and tailor TOPO's wvoice
to sound mgre natural, One of these

refinements can be achieved by changing the
pitch of TOPQ's voice.

TOPO's voice can be varied to Scund lower-
pitched or higher-pitched over a range of 63
steps, from 1 to 63, A setting of 1 is the
lowest pitch, and a setting of 63 is the
highest pitch (each increase or decrease of
20 steps will cause TOPO's wvoice to change.
by about ocne octave].

TQPO's pitch was set at the factory at 24
(this "normalV gaetting aof 24 is called the
"default wvalue"), but you can change the
pitch by wusing a simple SET-PITCH
command, To change the pitch of TOPO's
voice, type the number of the desired pitch
(any number from 1 to 63) followed by a
space anc the command SET-PITCH. All
SAY" phrases will now be spoken at the new
pitch untii you set the pitch again or turn
off TOPQ.




For example, to make TOPO say, "Hella, My
name is TOPO" in a lower wvoice than you
heard in the last example, type the command

5 SET-PITCE SAY" HELLO. MY HAME IS TOPO"[R]
Try it, and listen to TOFO's lower voice.
To make TOPO say the same sentence in a

higher wvoicc, typc the same command with &
high pitch number, as in this example:

50 SET-PITCH SAY" BELLO, MY MAME 1S TOPO" R

To make TOPO's voice return to its original
pitch, type the SET-PITCH command again,
using a pitch value of 24, as shown below:

24 SET-PITCEH [R]

Controlling pitch is only one of the ways you
can make TOPQO's wvoice sound different.
Section 5 will show you how to explore the
sophisticated features of TOPO's speech.

USER-DEFINEDR COMMANDS

TOPO can be programmed easily to perform a
variety of activities in sequence using only a
single, user-defined word or character,
This feature of the TopoSoft pregram (and
the FORTH programming language) is called
creating a "colon definition. "

For example, making TOPO perform a 90
degree right turn, say "Hello there,” then
turn left in a complete circle, will reguire
the following string of individual commands:

90 RIGHT SAY" HELLO THEEE"™ 360 LEFT (K|




You can make TOPO perform these same
three activities with a3 single command. The
name you choose for the command can be any
character, symbol or combination of charac-
ters {except the space bkar) - up to 31
characters in length,

For example, you may wish {o name this
routineg "GREET" and have TQPQ perform the
sequence of activities whenever you typs the
command GREET. To do this, type the
following commands, being sure to start the
command line with a colon and end the

command with a space and a semicalon before
pressing [R];

GREET 90 RIGHT SAY" HELLO THERE" 360 LEFT ; R

Now, type the command

GREET R

This linking c¢f activities under 2 single
ccmmand (instead of using a chain of indivi-
dual commands) is called creating a c<olon
definition. The word GREET was used in
this example, but remember, you can create
a colon definition using any character,
symbol or combination of characters up to 21
characters in length,

Some words may already be defined in
TOPQ’s internal programs. Or, they may be
distinct command words or words that have
been used creating other colon definitions,
Far instance, if you had created the colon
definition shown in the last example, but had
used the word "LEFT" (a2 TopoSoft command
word}, instead of "COREET," the combuter
monitor would display the message

LEFT ISN'T UNIQUE




T

You could still use the new word "LEFT,™®
but now you could no longer make TOPO do
a simple left turn with the LEFT command,
50 be sure te use unique words for your
colon definitions.

To erase the duplicate word "LEFT" befcre

exchanging it for another word, type the
following command:

FORGEY LEFT R

Then, create your colen definition using a
different word.

Now, create some colon definitions of vyour
own and see how easy it is.

You can create a colon definition using mare
than one command line by typing [R| when-
ever it is convenient (but never in the
middle of a word]. You will keep adding to
your colon definitien wuntil you type the
terminating semicolon.

At this point, any colon definitions you
create will ce lost when you turn off the
computer, or if you perform a "panic stop"
RESET. In Section 4, you will learn how to
save your colon definitions on the TopoSoft
diskette,

You have now learned how to make TOPO
perform basic movements and basic speech in
response to commands from vyour computer
keyboard. This is like teaching a child how
to take his first steps and say his first
words. In the following sections, you will
learn how to expand TOPQO's movement,
speech and human interaction capabilities,
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MOVING ON

"Dave, you know [ am incapable of error.”
- HAL 9000 Computer
2007, A Space Qdyssey
¢ /968, Metro-Goldwyn-Mayer

MORE ON MOVEMENT

In Section 3, you learned simple movement
commands to produce basic forward and
backward movement, and right and left
turns. TOPO is also capable of refined
movement, where you can control speed,
acceleration and deceleralivn, perfurm smooth
turns while TOPO js moving forward or
backward, and make TOPO '"park," while
retaining any colon definitions you have
created.

CONTROLLING TOPO'S SPEED

TOPO's initial speed was set at the factory,

but vou can make the robot move faster or
slower by using the SET-5PCED command.

TOPC is set at the factory to move 2t a
reasonable speed, but you can vary the
speed from 1 centimeter/second to about 50
centimeters/second, depending on the charge
level of the batteries. For example, to make
TOPO move at a slower speed, type

10 BET-SPEED R

35



and all subseguent motion commands will
make TOPQC move at the new speed.

Try faster and slower speed movements
using the SET-SFEED command.

ACCELERATION/DECELERATION RAMP

TOPO does not begin or end a movement at
top speed, but wlth gradual acceleration to
speed and graduzl deceleration at the end of
a mevement. This acceleration/deceleration
"ramp" s measured In centimetars per sec-
ond per second {(emfsec?)., You can alter
the ramp value over a range of 1 to 255,

To make TOPQ reach top speed very quickly
and slow down abruptly at the end of a
move, type

250 SET-RAMP R

To make TOPO reach top speed and slow
down at a very gradual rate, type

20 SET-RAMP [R°

or a similar command,

To reset TOPO's ramp speed to the original
setting, type the command

BESET-MOTIOM [ ]

The RLSCT-MOTION command will also stop
TOPQG, and will reset SET-5FPEED and SET-

RAMP  wvalues 0 their original default
settings.




CURVED PATH MOVEMENT

In Secticn 3, you learned how to make
TOPO perform right and left turns in place
and straight-line motion. You can also
make TOPO perform curved path motion
with the command ARC,

ARC is made tc work by telling TOPO the
angle and distance of the curve, 1n degrees
and centimeters,

The ARC command requires an entry for
BOTH angle and distance. For example,
the command

90 100 ARC 'E|

will make TOPQO perform a 90 degree right
turn while moving forward over a distance
of 100 centimeters.

To make TOPO curve to the left, type a -
(minus] immediately before the degree
entry. For example, the command

-90 100 ARC E]

will make TOPO perform a 90 degree left
turn while moving forward over a distance
of 100 centimeters,

If vou type - [minus) in front of the dis-
tance, TOPO will perform the curve while

moving backward. For example, the com-
mand

180 -100 ARC [E]




will make TOPO perform a 180 degree right
turn while moving backward over a distance
of 100 centimeters,

The command
—-90 —100 ARC [E]

will make TOPQ perform a B0 degree left
turn while moving backward over a distance
of 100 centimeters.

Try the command

360 300 ARC R

and watch TOPG turn tc the right in 3
complete circle,

Now, try the command

720 —600 ARC (1|

In this example, you saw TOPO make two
full backward circles,

What happens if you specify an ARC
command using "{" for one of the entries?
For example, type these two commands and
watch what happens:

0 100 ARC [E|

90 O ARC [R|

As you may have expected, in the first
example, TOPQ interprets an ARC command
with 0 degrees as a simple FWD c¢ommand,
because the command teld TOPO te move
forward 100 centimeters while turning 0




dearees, In the second example, TOPO
interprets the ARC command with 0 distance

the same as a simple 90 RIGHT command.

n fact, the simple movement commands you
learned in Section 3 (FWD, BACK, LEFT and

RIGHT] are really all ARC commands in
disguise.

Now you are ready to practice the ARC
command by making up some of your own,
And, while you are at it, try linking some
simple movement commands with  ARC

commands, and create some colon definitions
linking all the commands you have |learned.

INTERRUPTING A MOVEMENT COMMAND

While performing a sequence of movement
commands, you may wish to interrupt TOPO
and go on to another operation. As you
learned earlier, the RESET-MOTION command
will make TOPO stop moving, but it will also
reset the SET-SPEED and SET~RAMP para-
meters pack to their default wvalues. The
"manic stop" RESET will work, but it also
discards any colon definitions you may have
created,

To step TOPO i the middle of a movement
and retain all the parameters, type the
command

PARK [R ]

The PARK command wili make TOGPO stop
immediately, and disc¢ard any remaining
movement commands you have typed [(while




retaining your SET~-SPEED and SET-RAMP
values),

INTRODUCING A DELAY WHILE MOVING

You can direct TOPO to delay starting a new
activity [such as speech} until it has fin-
ished performing movemenl commands,

For example, you may wish to have TOFO
move forward, turn arcund and THEN begin
talking. If you typed the appropriate
commands in sequence, TOPO would begin
taiking almost immediately after beginning its
forward movement,

To delay the speech until TOPO has finished
ALL movement commands, type the command
TILL-STOPPED before the speech command,
as in the following example;

100 wunh 180 RIGHT TILL~-STOPPED SAY" HELLO™ R|

HEADSWITCH USES AND COMMANDS

When you first turn on TOPO, pressing the
headswitch will make TOPO move forward,
perform right ard left turns, and stop, as
discussed in Section 2, In this state, the
headswitch is in the HEADFOLLOW mode,

if you are controlling TOPO from your com-

puter keyboard and wish to disable the
HEADFOLLOW function, tvpe the command

PISABLE-HEADFOLLOW K]
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Now, TOPO will stop sutomatically whenever
you press any headswitch. To return
TOPO to the HEADFOLLOW mode, type this
command

ENA BLE-HEADFOLLOW [R |

ln Section 6, you will learn how to read the
headswitch wvalues in order to control a

great variety of movement and/or speech
activities,

PRECISION POSITION CONTROL

In normal configuration, TOPO will attempt
to blend one movement command with the
next, This blending mode is called MOVE-
SMOOTH and is the default setting for
TOPO. The MOVE-SMOOTH mode, while
reasonably accurate, may introduce smal)
positioning errors f{hat could accumulate
over Llime.

To assure mare precise positional control,
use the MOVE-EXACT mode, by typing the
command

MOVE-EXACT (R ]

The MOVE-EXACT mode will cause TOPO to
come to a brief, full stop between all
further movement commands, ensuring even
more precise movement.

Use the MOVE-SMOQTH command to return
to smooth motion, (RESET-MQTION will
also set motion to smooth).
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RESETTING MOVEMENT/SPEECH PARAMETERS

An additional reset command will stop TOPQG
and reset all on-board parameters (SPEED,
PITCH, HEADFOLLOW etc,) to their default

values. To activate this command, type

EESET-TOPO ‘R|

This command will cause TOPQ to perform a
complete power-on cycle.

SAVING COLON DEFINITIONS

When you turn off your computer, or if yeu
do a "panic stop" RESET, all the colon
definitions you have created will be lost, and
must be recreated il you wish W use them
again,

These colon definitions can be saved on your
diskette if. before turning off your com-
puter, you type the fellowing command:

SAVE-FORTH R

To execute the SAVE-FORTH command, you
should have the boot disk in disk drive #1.




SPEECH

“If vou do not speak English, | am at your
disposal with 137 other fanguages, along with
their refated dialects & subtongues,”™

- Robbie the Robot

Forbidden Flanet
€ 1856, Loew's Incorporated

ABOUT THIS SECTION

TOPO has a sophisticated system called
"text-to-speech”" which allows you to instruct
TOPO to say =2xactly what is typed on the
computer keybecard. The "text" you type is
converied into strings of phonetic charactars
by rules stored in TOPO's speech module.
Other rules change these symbols into speech
sounds that are alsa stored in the speech
modulie.

This section explains all the commands wou
can use to tell TOPO what to say and what
kind of veice to use while talking. You will
also learn how to make TOPO perform some
advanced wvoice functions,

To introduce you to the many ways you can
control TOPO's speech, here is a list of the
commands we will discuss in this section, with
a brief definiticn of each one:

Speak (the following
words), as if reading.

43



SET-PITCH

SET-VOLUME

TALK-FAST

TALR-S5LOW
TALK-LEVEL
TALK-WAVY

TILL-SILENT

SAY#

SAY-LATER"

SAY-IT

SAY-WORDS

SAY-LETTERS

Set the overall pitch
level of TOPO's voice.

Set the overall volume
level of TOPO's wvoice.

Speak faster than the
normal rate.

Spealk at a normal rate,
Speak in a monotene.

Speak with normal,
variable intonation.

Process no other com-

mands until TOPO Iis
finished talking.

Speak the answer to an
arithmetic problem,

Do not speak {(the fol-
lowing words) until

ordered to speak.

Speak all SAY-LATER"
phrases,

Put word boundaries at
every space or punctua-
tian, as n normal
speach, No effect in
phonetic mode.

Pronounce each latter

individually. No effect
i phonetic mode,



SAY-SOME-PUNC o not pronounce ordin-
ary punctuation. No ef-
fect in phonetic mode,

SAY-MOST-PUNC Pronounce ardinary
punctuation, No effect
in phonetic mode.

SAY-ALL-PUNC Pranounce all punctua-

tion, spaces, etc. No
effect in phonetic mode,

RESET-SPEECH Resat the speech module
ta power-cn state and

cancel any currently
executing speech,

Speak the following
erhonetic symbols.

As we discuss sach command, you will see an
example of how that command is used, These
examples are shown in the EXACT FORMAT
you should fol'ow when typing the command
on your computer Keyboard. Remember to
type all characiers [including punctuation and
spaces] exactly as shown,

Two new symbels are used in this section.
One of the symbols is used to represent a
string of words or characters, and the other
15 used to represent a numerical value,

For example, the SAY'" command is always
followed by a string of characters, repre-
sented in this section by the symbhol string.
The string shown after the SAY" command,
below, represents the character or words you

want TOPQ to speak,
SAY" string™ [R]




As in previous examples, the [R] is the
RETURN key on the computer keyboard.

In some other commands, vou will have to
specify a numerical value, such as for a pitch
level, These numbers, which must be typed
in front of the actual commands, are
symbolized by n, as shown below:

n SET-PITICH R

All commands that include a quotation mark
(SAY", PHON" and SAY-LATER") must also
have a closing quotation mark after the string
of characters you want TOPO to speak, as In
this example:

SAY” string™ (R

Remember that there must be a space after
the command SAY" but it deoes nnt matter
whether there is 2 space before the closing
quotation mark,

TEXT-TO-5PEECH MCDE

TOPO will speak zny words you type after
the SAY" command. For example, to make
TOPQO say "Hello, My name is TOPO" type
the following command:

SAY" HELLO. MY BAME IS TOPO” K

TCPO begins to talk when you press [R] at
the end of the line.

FPunctuation marks have an effect on TOPQ's
speech, With any text you type using the
SAYN command, the speech module knows that
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it should make TOPO's wvoice pitch go down
before a period (or colon or exclamation

point), and stay level before a semicelon or a
guestion mark,

The speech module will also insert pauses
after commas - more commas produce longer
pauses.

How much can you get TOPO to say at one
time? Each S5AY" command can be followed by
as many words as can be written on an
80-character line. Or you can write as many
lines of text as you like if you create a colon
definition, discussed in Section 3.

There ts normally no limit on sentence length:
TOPC can speak 2a single syllabie, or a
sentence dozens of words long, However,
TOPO can accept no more than about 1700

characters at a time without getting into
trouble. After that, some characters may get

lost.

CONTROLLING TCPO'S PITCH AND VOL.UME

You can affect the pitch and the Iloudness
(volume) of everything TOPC says by using
SET-PITCH and SET-VOLUME commands,

Both of these commands require an n value at
the beginning of the command.

The SET-PITCH command changes the owverall
pitch of TOPQ's speech, on a scale of n = 1
to 63. The highest pitch is 63, the lowest is
1, and the preset, or "default" value (TOPQO's
pitch when you turn on the power), is 24.
Each increase or decrease of 20 steps will
cause TOPQO's voice to change by about one
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octave., For example, the command

1 SET-PLTCH (K

sets the pitch to about an octave lower than
the command

21 BET-PITCH |R

You c¢an make TOPO speak in a softer or

louder wvoice by wsing the SET-VOLUME
command. TOPO's default veolume is 12, on a
scale of n = 0 to 15,

for example, to make TOPQ speak in a wvery
guiet voice, ‘ype

5 SET-VOLUME (& |

To return 1o the original volume, type

12 SET~-VOLUME |R]

Every time TOPO is turned on, the preset
default values are present.

CONTROLLING TOPQO'S SPEECH RATE

T10PO's rate of speaking is preset at the
foctory to scund like natural, relaxed human

speech., You can make TOPQO talk at a faster
rate by using the command TALK-FAST. For
example., to make TOPQO say "How are you
today?" at a faster rate than normatl, type the
follawing commands:

TALEK-FAST SAY™ HOW ARE YOU TODAYI"™ R

To return TOPQ's speech to the normal rate,
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use the command TALK-5LOW as in this
example:

TALX-SLOW SAY™ HOW ARE YOU TODAY?™ (R

Only these two speech rates are defined by
commands. To mrke TOPO talk more slowly
than normal, insert commas (pauses] between
words and sentences, or try langthening
vowels, as discussed later in the subsection
on special effects,

CONTROLLING TOPO'S INTONATION

Some intonation (pitch contour] is pregrammed
into TOPO's wvoice at the factory. This
intonation is assigned to each sentence by a3
set of rules in TOPO's hardware.

These rules are based on an examination of
typical speech patterns used in English, and
cannot be modified by the user. They will
cause foreign languages (discussed later in
this section} to sound as though they are
being spoken with a decidedly American
accent,

The intonation of TOPO's speech can,

however, be turned off with the TALK-LEVEL
command For example. 1o remove all

intonation so that TOPO speaks in a
monotone, type the following command:

TALE-LEVE]L SAY" SNOW FALLS IN WINTER" K

To return to the automatic intonation
assignment, use the command TALK-WAVY as
in the following example:

TALE-WAVY SAY" SHOW FALLS 1N WINTER" W]




DELAYING COMMANDS DURING SPEECH

Normally, TOPO will respond to consecutive
speech commands and movement commands
almost simuitaneously. For instance, 2
lengthy speech string followed by a movement
command will cause TOPO te begin moving
while still speaking. You c¢an make TOPO

delay the movement command until finished
with fhe sperech by using the TILL-SILENT

command, which orders TOPO to delay all
further activities until finished talking,

For example, with the command

SAY" HELLO THERE™ 360 BIGHT E

TOPO will begin turning while still talking.

But, with the command

SAY" HELLO THEREE™ TILL~SILENT 360 RIGHT R

TOPO will finish talking before beginning the
turn.

PRONOUNCING NUMBERS

TOPO can speak the answers to arithmetic
problems solved by your computer if you use
the SAY# command, For example, listen to
what happens when vou type this cammand:

S5 SAY# R

In fact, TOPQ will speak any number
resulting from any operation if yvou use the
SAY# command,




To hear the answer 1o the problem "10 minus
," try this command

10 3 - SAY#R

{The above exarple of an arithmetic entry is
correct. See STARTING FORTH for an
explanation of mathematics in FORTH,)

ACTIVATING STORED SPEECH COMMANDS

You may want to write a string of words or
sentences that TOPQO will remember, but not
speak until you give the command. This is
especially useful 1f you bhave several SAY"
commands in a row and do not want TOPO fto
do anything until you have finished typing all
uf  Lthem, This situation calls for a
SAY-LATER" command,

The character string following a SAY-LATER'
command is sent to TOPQ as soon as vou
finish typing the line, but TOPDO is told not
to speak at that point, A second
SAY-LATER" fellowing the first sends a2
second line that queues up behind the first
line, and will be spoken right after it as soon
as you give the command to talk.

To make TOPO speak the messages stored in
afl previously unspoken SAY-LATER"
commands, type the following cemmand:

SAY-IT [R]

Note that any other speech command, except
TILL-SILENT, TALKING, SPEECH-FULL?,

RESET-SPEECH, or another SAY-LATER" will
also activate the stored speech. For
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instance, if you co a SAY-LATER" and then a
SET-PITCH, the stored speech will be
activated,

PRONCUNCING WORDS AND LETTERS

TOPQ!'s neormal speech behavior is to speak
words the way we normally do. This
standard method of speaking corresponds to
the command

SAY-WORDS {R]

But, in additien to speaking words, TOPO
can spell them out iIf you type the command

SAY-LETTERS B

PRONOUNCING SYMBOLS AND PUNCTUATION

TOPO will normally pronounce by name only
the following special symbols:

8F S T2 e=¢) |

This means that the symbols
» -3 2 P2V ODT)

may be used as punctuation marks when you
are typing sentences for TOPO to say, just
as they are used in normal human speech,
However, . {period) is pronounced when it is
followed immediately by another character and
not by a space.




For example, type the following command and
listen to the result:

SAY™ 3.4I" [R]

TOPO will only pronounce Ilarge numbers
digit-by~-digit. You wili have to write out
phrases like "one hundred sixteen dollars and
thirty five cents" if you want them toa sound
right, rather than typing $116.35.

TOPO's normal attitude toward punctuation
corresponds to:

SAY-SOME-PUNC [R |
which is the default setting.

In the SAY-SOME-PUNC setting, some of the

punctuation will be spelled out, but not the
symbols we most common |y use a5
punctuation,

The symbals listed above that are NOT
pronounced in the SAY-S50OME-PUNC setting
(for exampie, commas) will be pronounced I

you type
SAY-MOST-PUNC E |
The command

SAY-ALL-PUNC |E]

makes TOPO ccmment on the occurrence of
spaces, linefeeds and carriage returns as weil
- things you do not notice, but which occur
naturally as vyou type o©on your computer
keyboard.
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RESETTING SPEECH FUNCTIONS

The RESET-SPEECH command will reset
TOPO's speech module by returning it to the
default state it is in at power-on, This
command will silence TOPO immediately, and
all speech paramreters that you may have

altered (SET-PITCH, SET-VOLUME, etc.,) will
ba rasat to their default wvalues,

BETTER SPEECH WITH SAY"

TOPO's speech module is very good at saying
whatever you type, but it is not perfect. Teo
improve TOPO's pronunciation in text-to-
speech mode, you cant use your knowledge af
written English to play tricks on the speech
module. For example, the name CHRIS will
ve pronocunced as if it had a 'z' on the end,
If you spell it CHRISS (as in MISS), the 's'

will come through clearly.

Table 5-1 is a collection of alternative spel-
lings for vwvarious sounds. Some of the ex-
amples indicate changes that must be made
from the original spelling, and some do not.
(Most of the time, of course, TOPO will
prohounce words correctly without vyour
interventicn, )

The sound is represented by the underlined
portion of a word containing it. The general
rule of thumb is: think of another word that
has the same sound, but in which the sound
is spelled differently, and try using that type
of spelling. You do not have to change the
spelling of an entire word - just the spelling
of the part that Is causing problems. Also,
sometimes when there is a problem, you do
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not have to change the speilling at all.

Just

puUt a space between syilables, as in the final
set of examples in the table.

TABLE 5-1
SPELLINGCS FOR BETTER PRONUNCIATION

SOUNDALTERNATIVE EXAMPLES

SPELLING(S)

bee EE
ac hi_eve

it

ate

cease

pretty
women

ache
phase

breath
nephew

natioral

none
above
aqua

father

lose
bruise
avenue

bouldcr

colon

window
scrofl

CEESS

PRITTY
WIHMIN

AYK
FAZE

BRETH
NEH FEW

NAE TIONAL

NUN
UHBUV
CKWA

FOTHER

LOQOSE
BROOZE
AVIH NEW

BOLDER
COWLON
WIN DOE
SCROLE




AW

Y
EY

|
Y E

ou
U

AlR
ARE or AlIR

ER or UR
OUER

LLE

KW

CH

=

S5

SH

swan
cost

final
[ﬁl
cycle
height
bTind

brgiu:n
beauty

swear
character

search

devour

label

EIHEEI.

question

alpha
gas
mustache
his

advice
alive
arrive
create
define
depart
fintsh
goodbye

SWON
CAWET

FYNAL
EYELL
SICHCLE
HITE
BLYNED

BROUN
BUTEE

SWAIR

CARE ECTER

SURCH
DEVOUER
LAYBLE
OKWA
KWESCHUN
Al FA
GASS
MUSTASH
HIZS

AD VICE
UH LIVE
UH RIVE
CRE ATE
DE FINE
DE PART
FIN ISH
COO00D BYE




TﬁEi LE 5-1 [continued)

mavbe MAY BE
micro MY CRO
multiply MULTI PLY
precise PRE CISE
psychiatrist

SY KY UHTRIST
replacement

RE PLACE MENT

sideways

SIDE WAYS
taken TAKE N
volume VOL YOOM

*  pronounced as two svyllables

PHONETIC SPEECH MODE

In  addition to 1ts texi-te-speech capability,
TOPO has a second, qulite versatile phonctic
speech mode, In this mode, you can specify
the actual sounds to be strung together to
create more precisely the words (in any
language) TOPO will speak.

Rather than typing the speech in standard
spelling, you can use ihe phonetic (PHON")
command with strings of special phonetic
cocdes, The speech module that is TOPO's
"'voice box" handles either phonetic or ordin-
ary character strings in response to the two
differert commands: PHON" or SAY",

For example, here is a command we saw in
the discussion of SAY", but using the PHON"
command

PHOR" HE LO M! NEM EZ TO PO™ [R]




The special phonetic codes, which represent
actual sounds more closely than standard
spelling, are shown in Table 5-2 , But,
before delving into them, you may wonder
why we would went to use this method at all,
since in the gbove example, the result doesn't
sound any better than the 3AY" example,
Why ¢go to the trouble?

One obvious answer is that this phonetic mode
gives you a way of specifying the pitch and
loudness of individual sounds and words quite
precisely, which you cannot do with SAY" or
any of the other commands presented so far,

Not only ¢an you get the PHON" example to
sound like the SAYY example, with normal
spelling, you can get it to sound much
better,

For an interesting demonstration, type the
following commands:

FHOR™ HE3 L 30,3 M 7! Wé&M 1IZ T03 P 30" R

PHON" H 7B L 20,3 M 71 W 48M 6IZS T %0 P 20" (R

PHOR™ —HJEL 20,3 X 4] BEM ++9<13 =28 ,2 —T 20 P 20"

In the first example, vyou reproduced the
intonation that is automatically assigned when
you use SAY". In the second example, the
intenation is improved, so that the two
sentences sound more natural, In the third
example, a further change alters the meaning
of the sentence.

You will have rnpticed that sentences n the
PHON" mode should not be typed with any
punctuation in the usual sense., The charac-
ters that we would normally use as punc-




tuation marks now stand for different speech
sounds. You must specify all pitch changes

and pauses yourself, using numbers to indi-
cate pitch levels and ¢ommas to show pauses.
We will provide more details below,

The perioc is used in a special way in phone-
tic mode. Try typing the foilowing:

PHON™ LAST HOR.™ |R

The speech module has & specigl characteristic
that wil! make TOPO speak the same sentence
twice when it is followed by & pericd in
phonatic mode:; once with the pronunciation
you expect from the phonetic codes that
follow the PHON" command, and the second
time as if this were a SAY" command. Thus
HOP is pronounced two different ways in the
PHON" example, =zbove. You can confirm
what is happening by typing

SAY"™ LAST HOPE. LASY HOP." R

Except for the pitch, this will sound the same
as the previous example with PHON",

This feature can be useful for experimenting
with TOPO's speech rules, but normally you
wili want to avoid its complications by remem-
bering nol to put a2 period at the end of a
PHON" sentence.

In Table 5-2, the speech sounds are divided
intc vowels and consonants., [(The reason for
dividing the conscnants into two classes will
become clear later.)

The sound that each  special symbol
represents is explained by an example. the
underlined portion of a short word, Most of
the symbols have the same wvalue in both this




phonetic mode and in regular spelling. But,
as we saw gbove with HOF vowels may have
different values for a given word,

English spelling is notorious for having the
same letters stand for different sounds (as in
though, through, cough and rough}, and for
having one sound represente v different
letters (as in car, <op}). The phonetic
symbols eliminate beoth kinds of ambiguity,
because a single symbol stands for a single
spund - all the time. This is a second reason
for using these symbols instead of common
spelling: for some unusual words, it may be
the easiest way te specify just how you want
the word pronounced,

TABLE 5-2
PHONETIC S5YMBOLS FOR SPEECH MODULE

VOWELS,

DIPHTHONGS CONSONANTS (Class 1)

& bee pet

L it tie

ate
et
nat
but

a_bnut




TABLE 5-2 [continued)

job
fit
think
see
she
hit
azure

CONSONANTS (Class 2)

V. very
l this

Zero

Z
M man
N

no

siﬂa
let

red

}:-E 5

wet

.

pronounced as one syllable




FINE TUNING IN PHONETIC MODE

There are several ways to change a sound's
pitch, length, or loudness, as we saw in the
previous examples.

In phonetic mode, pitch can be set over a
range of 9 steps, from 1 (the lowest pitch) to
Yy (the highest pitch). The default value is
5, which is equivaient to the pitch you would
hear with TALK-LEVEL,

The pitch wvalues 1-9 used with the phonetic
speech mode cover a range of about half an
pctave, with the base pitch 5 in the middle.

To change the pitch of a vowel or Class 2
consonant in phonetic speech mode, put a
number from 1 tg 9 to the immediate left of
the phonetic symbol, It is also a good idea
to precede the pitch value with a space, as in
this example:

PHON™ HE L 90" K]

Any spaces in phonetic speech mode have nc
effect on pronunciation, but the space before
the pitch wvalue resolves any ambiguity as to
the meaning of the value, as will become clear
shortly.

Remember that TALK-LEVEL will disable any
pltch variation, s0 you may need lu give a
TALK-WAVY  command. TALK-FAST and
TALK-SLOW will also have the expected
effect, as will SET-PITCH and SET-VOLUME,




Try these examples:

PHON™ H 9E LO"

PHOR™ H 5E L 10" (&

PHON™ H 5E L S0V [R

PHOR™ H 1R 5L 10" (R

You can alspo change the pitch contour of a
word by Inserting one of the following
symbols (listed with their meanings} in front
of a sound.

»  rising
¢ falling
flat

The contour symbol must be typed to the

IMMEDIATE left of the phonetic symbol. For
example,

PHOR" H<EEEEE>LLLLLO™ R

represents a vowel sound falling in pitch, two
steps at a time, then a rise in pitch during a
long L.

The pitch atter one of these symbols will
continue to rise, fall, or remain flat until
gither another pitch wvalue (number or pitch

contour symbol) or a Class 1 consonant (see
Table 5-2) is encountered,




Try these examples:

PHOR™ B<EEERE>LLLLLO"

PHOR™ H<EFFFFFIT" R

Bl

PROR" H<EEE 9LLLO" R

¥You can alse change the stress on vowels,
but not on consonants, Stress values affect
the length and pitch of a vowel., A strangly
stressed syllable should have a 3 after it.
We heard what this does in the MY NAME (S
TOPO example earlier, in which the syllable
IS5 was emphasized:

PHON" M 41 H&M 9<13 =Z8,2 T 20 P 20™[R

The wvalue 2 means normal stress, and 1
after a vowel causes it to be REDUCED (to be
much  shorter, lower-pitched, and less
distinctive in quality). You can get an even
greater degree of reduction with a stress
value of 0,

A number between 0 and 3 right after a vowel
Is always taken to correspond to a stress
setting.

If the number ts greater than 3, it is set
equal to 3.

It s recommended that vou always put a
space after a stress value, as in

PHOR" HE3 LOl ,5 HEI LO3" /R

This will eliminate any possible confusion
between pitch values and stress wvalues.

You can gradually change the loudness of
TQPO's speech in PHON" mode by using the
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symbol + to increase volume, and - to
decrease it. These symbols ¢an occur
anywhere and taere can be more than one of
them in a row. Try this example;

PHOR" EXO——ER0——ERO+++EKO+H+EKD" R

We decrease the loudness of the second and
third words three steps each (on the scale of
0-15), then bring it up again, This shows,
as you would expect, that + and - cancel
each other out, and you have 1o use gne of
them to counteract the effect of the other to
return to the original volume,

As with pitch, this command makes an
adjustment based on the latest SET-VOLUME
value,

The final notation that is particdlar to
phonetic mode is that used to insert a pause,
or silence.

With SAY'", a pause of a particular length is
insérted at a comma. T[he comma is also used
in phonetic mode to indicate a pause, one 1o
nineg units long., (The "punctuation" comma
of JAY" js equivalent to about five of these
units),

Each comma normally has a digit from 1 to 9
after it, as in this example:

FRON™ H!,l1 H!.,4 0|, 9 HI" R

Again, it is a good idea to follow each .n
with a space, to avoid ambiguity.

Any comma in phonctic mode without a follow-
ing digit s interpreted as ,2 (not ,1)}.
Thus, a sequence of three commas in a row is
equivalent to ,£.




SPECIAL EFFECTS

The cemmands presented at the beginning of
this section will allow the user to change some
of the basic characteristics of the way TOPO
talks, For example, you can make TOPO talk
im a high, fast woice (like a cartoon
character) using SET-PITCH and
TALK-FAST.

To produce speech that is slower than
normal, try inserting several more pauses.
Some places in sentences respend to pauses
better than others: anywhere you would put a
punctuation mark; between subjects and
verbs, or verbs and direct objects; before
many instances of 'which!' ar 'that': and so
on. These are the places to try first - they
may sound awkward in some sentences, fine
in others. Experiment with a few sentences
of your own.

TOPO is also quite adept at reciting rhymes
and poetry, and even singing ([you can put
the appropriate pitch on each wvowel wusing
SET-PITCH commands), but then the speech
must be tailored to particular rhythms,
Changes in rhythm require not only carefully
timed pauses, but aiteration of vowel length.

Table 5-3 shows how to lengthen most of the
vowels TOPO's speech module can produce.
Those vowels not listed in the table do not
sound wvery good when repeated to lengthen
them. To lengthen a vowel even more, repeat
the first character in the 'long vowel' celumn.
To shorten a vowel, put a '"1' after it, which
indicates stress reduction, If you want te
keep the pitch unchanged, put an appropriate
pitch value in front of the vowel, too.
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HOW TO LENGTHEN VOWELS IN PHONETIC MODE

SHORT VOWEL LONG VOWEL

&6
Il
EE
AA

Uu




Both vowel lengthening and extra pauses are
used in the example below, the chorus of the
AndroAnthem, which can be sung to the tune
of the Lumberjack's Song.

1'm an Androbot,
;1 3M,5 AR AA3 R DRO B:T,5

and 1'm OK
AND, 13 M,5 03 ,5 K3 .7

I charge all night,
I, C;3 RJ, & #L_3 N;13 1,5

and I work all day.
ARD ), W'BK, .4 *1..3 D@3 .7

FOREIGN LANCUAGES

You can make TOPO speak languages other
than American English by using the PHON"
command, (You can also use the SAY"
command, but you will prebably want to
adjust the Iintonation wusing the methods
available with PHON",) TOPO will, of
course, have a very American accent, since it
can use only English sounds, strung together
in an English rhythm. TOPO's pronunciation
of the foreign language will sound better or
worse largely depending on how many foreign
sounds are missing from its repertoire,

For example, the consonant at the end of
German 'ich' cannot be pronounced in the
German way, and vyou wiil have to substitute
a 'k', as do many American speakers of
German,




Here are some examples of TOPO's
lingualism, as spoken with PHON';

French:
BOR X 9QR=R 6 XQ M"™ PEL T 70 F 20

German:

G6: TEN T 7<;K ,3 MIN N;3 ME ,3 IST , T 803 P 20(%

Spanish:
9% L 2; ,5 M 74 H 9*M BR 5E , EB T 70

[talian:

Cf3 ,7 MM 583 , K 7¥; M40 T 70 P 20

multi-

3

P 20 R

E]

Chinese:

Bé Bf ,7 w* 58 7ql , TO PO/R]

lapanese:

H; J 861 MEM; §T 1E ,5 T 80 P 20 D 2E88 (K]

Arabic:

M B;RR H; B;N ,8 JAN 54 ,3 718 , M& ,2°T 90 P 20[R]
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FOR PROGRAMMERS

"Kigatu bgoradae nikto!" (Gort, the robet, hod
the power to destroy the earth - uyrnless held

in check by these mysterious words)

-The Day the Earth Stood Stili
e 7957, 20th Century Fox

INTROQUCTION

Sectior 1 of this manual includes a list of
suggested reading material to familiarize you
with the FORTH programming language., We
recommend that wvou learn FORTH before
continuing with this section. |[f you use the
book STARTING FORTH you will need to refer
to our list of exceptions in the APPENDIX
section of this manual, As you become mare
familiar with FORTH, you will become more
aware of the many types of operations you can
devise for TOPO.

Many TOPO owners will enjovy controlling their
robot even with little or no previous prog-am-
ming experience, We are certain, however,
that many of you are programmers, or have
computer experience and are interested in
making TOPO realize its full potential.

This section is for you,

ABOUT TOPOSOFT

TopoSoft is a  FORTH-based application
program, It adheres wvery closely to the




FORTH-79 Standard, and is written for ease of
portability to other computer systems,

You are encouraged to investigate the source
code on the TopoSoft disketie to better under-
stand TopoSoft and to familiarize yourself with
the techniques and style used in developing
the program,

The TopoSoft diskette starts with screens
consisting of the boot image. Other screens
include the MVP FORTH utilities source code,
including the editor, assembler and other
useful words, and the TopoSoft source code,

Screernt #1390 is an index of all the screens on
the TopoSoft diskette.

To study the source code, you should first
copy the entire TopoSoft diskette and use the
copy only. Save the original TopoSoft diskette

in a safe place to avold loss or damage.

If you have a computer with only a single disk
drive. use the existing DOS disk copy routine,
cr any other convenient disk copy program.

To guickly copy the TopoSoft diskette with two
disk drives, first boot your computer with
TopoSoft, Then, initialize a blank diskette
with INIT=DISK, as described in Section 2.

To copy the TopoSoft diskette onto the
initialized  diskette, insert the ToepoSoft
diskette in disk drive #1 and insert the
initialized diskette in disk drive #2. Then,
type the command

COFY-D1EK B




After the messages
READS DRYL

WRITES ON DEY2

DO YOU MEAR IT (Y/RN)?
appear on the monitor, type

b 4

and the computer will copy the TopoSoft
diskette onta the initialized diskette.

ADDITIONAL TOPO COMMANDS

Earlier secticns of this manual presented com-
mands for controlling TOPO's movement and
speech. There are more commands, however,
intended for those whg wish to write more
complex pregrams for TOPO,

These commands, their purpose and examples
of how to use them are presented below.

STATUS REQUEST COMMANDS

The GET-POSITION command places on the
stack the ancle and distance TOPQ thas
covered since the start of the currently
executing motion command, If TOPO is not
moving, the final position from the |ast
position command is returned. (The value is

cleared by RESET-MOTION, or at the start of
a new motion),




Here is an example using the GET-POSITION
command: enter the command

120 100 THOVE R

and, while TOPO is moving, enter the
commands

GET-POSITION . . (R

This wi'l get the current position and print
the stack (top item first). |f TOPO had just
completed one turn, you would see values of
approximately 50 240,

The GET-VELOCITY command places on the
stack the current actual anguiar velocity [in
degreesisec) and linear velocity {in em/sec} of
TOPO. For example, enter

50 SET-SPEED 300 BACK R]

While TOPO is still moving, enter

GET-VELOCITY . . [K]

This will get TOPO's current velocity and
print the stack (top item first). The wvalues
should zpproximate -50 ¢ since TOPO is moving
backward at 50 ecmfsec with no angular
velocity,

The GET-HEADSWITCH command returns a
single value on the stack, between 0 and 30.
This five-hit number has one bit set or not set
for each of the four headswitches., The least
significant bit {(bit 0) is not used and is
always ¢, Bit 1 corresponds to switch #1; bit
2 to switch #%; bit 3 to switch #3 and bit 4 10
switch 44,

Tu



An "ON" bit means that that switch has been
pressed, For example, a value of 16 (10000)
means that switch #4 has been pressed, A
value ¢f 12 (01100) means that switches #2 and
#3 have been pressed, and a value cf 0
{00000} means that no switches have been
pressed,

TOPO's headswitches are latched, which means
that you can determine if a switch was pressed
even if vOou do not perform a
GET-HEADSWITCH command until after the
switch was released, A CET-HEADSWITCH
alsp resets the latch, so all further requests
will return 0's until a switch has been released
and is pressed & second time.

If TOPO is still in HEADFOLLOW mode, you
wiil probably want to DISABLE-HEADFOLLOW
before writing routines using the
headswitches. Remember that TOPO will then

stop automatically whenever you press any
headswitch.

For example, the following commands will read
the headswitches and make TOPO say "hello"
whenever any switch is pressed. TOPO will
do this until switch #4 iIs pressed.

: HELLO BECIN GET-HEADSWITCH DUP
IF SAY" HELLO™ THEN
16 ARD DNTIL SAY" BYE BYE" ; R]

The SPEECH-FULL? command returns a trus on
the stack if TOPO's on-board speech buffer s
fuli. Using FORTH conventions, 0 = false,
and any other value = true, This command is

only needed if wyou are worried abdout
averflowing the speech buffer, It holds 1700

bytes, or more than one minute ©of normal
speech, so an overflow should rarely, IT ever,
accur,




The TALKING? command returns a true con the
stack if TOPO's speech beard is currently
speaking. Note that a significant gause
between words can result in a temporarily false
TALKING? condition.

An example of how to use TALKING? is our
implementation of TILL-SILENT, shown below:

: TILL-5TLENY BEGIN TAIEING? NOT UNTIL ; (R

The TOPO-ON? command returns a true on the
stack if TOPO is responding on the currently
active chanrel [(see MULTIPLE TOPO CONTROL
in this section for an explanation of channels]),
TOPOC-ON? returns a false 1f no TOPO is
responding on the current channel.

Note that "public® channels (see MULTIFPLE
TOPQO CONTROL) will always result in a false,
since nNo responses are ever given to public
channel messages.

MORE ON MOTION CONTROL

The CO-FOREVER command will cause TOPO to
start moving at a given turn rate and linear
velpeity, and to Kkeep moving in that manner
unti| another command (s received, LO-
FOREVER expects an angular velocity (in
degfsec) and a linear velpgcity (in cm/sec]) on
the stack, with linear wveloacity on top (entered
last}.




CAUTION wveme

EXERCISE EXTREME CAUTION  WHEN
USING THE GO~FOREVER COMMAND.
TOPC WILL CONTINUE MOVINC ON THE
SAME PATH UNTIL ANOTHER COMMAND
1S RECEIVED, OR UNTIL TOPOD PASSES
OUT OF RANGE OF THE BASE COMMUNI-
CATOR,.

GCO-FCREVER is a '"do forever" command,
which is sometimes wseful if you know what
you are deoing. For example, toc make TOFPO
slowly turn right in place, enter

50 ¢ CO-FOREVER [R]

To order a fast, tight circle, enter

100 30 GO-FOREVER [R

Tn move slowly backward (forever, remember,
so be careful cut there)}, enter

0 -5 GO-FOREVER [R]

MULTIPLE TOPO CONTROL

Most TOPO ocwners will control only one TOPO
at a time, TopoSoft, however, will allow you
to control up te 16 TOPOs independently.

Every command sent from the base

communicator contains a channel number,
directing which TOPO or '10PUs should

respond to the command. There are 16
“private" channels (numbered 0-15), and four
"public" channels [(numbered P1-P4}, First,




we will discuss the private channels.

TOPO is set at the factory with a devault
channel number assignment of channel #0,
TopoSoft automatically sends commands over
channel #0 onless instructed to do otherwise,
s0 single-TOPQ operations work correctly,

Two commands allow you to change these
default values. The command OPEN-CHANNEL
instructs the base communicator to send all
subsequent commands to TOPD over the new
channel. For example, the command

3 OPER-CHANREL [R'

—

will cause a1l further TOPO commands [SAY",
ARC, etc,) to be sent over channe! #3, and
the command

0 OPEN—CHANNKL [R|

will cause all further commands to be sent over

channel #0, the default condition after turning
on the base communicator,

After you change the base communijcator's
channel number with an OPEN-CHANNEL
command, a TOPO on the old channel will be
unresponsive to commands,

The command CHANGE-CHANNEL will instruct

TOPQ to respond to commands on the new,
private channel n.

For example, after you turn on both TOPO and
your computer, the base communicator will
send commands to TOPO over channel #0, and
TOPO will respond to those commands,

But, if you type the command
3 CHANCE-CHANWEL (R




TOPO will respond to commands sent over
channel #3, and will not respond to commands
from the base communicator until you change
the base communicator's channel number te
correspond to TOPG's channel number, To do
this, type the command

3 OFPEN-CHANNEL R

which will change the base communicator's
channel number to channel #3.

(Nate the order of CHANCE-CHANNEL and
OPEN-CHANNEL, If wou ordered an QPEN-
CHANNEL first, TOPO would never receive the
CHANGE-CHANNEL command).

These commands are useful when you want to
control twp TOPOs independently.

You cannot turn on more than one TOPO at
the same time, since both will be responding to
the default channel g0, and the base

communicator will not be able ta distinguish
responses from a particular TOPO,

To solve this problem, turn on the first TOPO
and type the command

1 CHANGE-CHANNEL |R]

This TOPO will now respond to commands only
on channel #1.

Then, turn on the second TOPO, It will be in
the default conditicn, and will respond only to
commands sent cver channel #0, while the first

TOPO will respond onily to commands sent on
channel #1. Now you can use OPEN-CHANNEL

to talk to either TOPO.




This technique can be extended for up to 16
TOPOs,

In addition to the 16 private channels,
messages can be sent to TOPOs over four
pubklic channels, labeled P1, P2, P3 and P4,
To send a command over a public channel, use

the OPEN-CHANNEL command as with private
channels. For example, the command

Pl OPEN-CHAMNEL R

will route afl further commands over channel
P1 until changed te a private channel or a
different public channel,

Public channel P1 is an Mall-call channel,

This means that all TOPOs within range will
respond to commands sent over channel P1,
regardless of their channe! assignments.

Channels P1, P3 and P4 are programmable
public channeis, which means that any
designated TOPO can be programmed to
respond - or not respond - to commands sent
over these channels.

The command

n EBABLE-PUSLIC [R|

directs the currently addressed TOPO(s) to
respond to commands sant over puhlic channel
n {PZ-P% only},

Similarly, the command

n DISABLE-PUBLIC [R]

directs the currently addressed TOPO(s} to
ignore commands sent over the designated
public channel.
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All TOPOs have a power-on default setting of
P2-P4 disabled (remember that P1 is always
enabled and cannot be disabled).

The following scenario demonstrates how you
can control multiple TOPOs with these
commands.

Imagine a room with four active TOPOs, indivi-
dually assigned to private channels 1, 2, 3
and 4, To make all four TOPOs say "Hella" in
unison, type the commands

Pl OPEF-CHANNEL SAY™ BELLO™ (R]

To make only TOPOs 1 and 3 say "Helle! in
unison, type the commands

1 QPER—CHANNEL P2 ERABLE-PUBLIC

3 OPEN-CHANBEL P2 ERABLE-PUBLIC

P2 OPEN-CHANNEL SAY™ HELLO™ R

To reset public channel P2 for all four TOPQOs,
type the command

Pl OPER—CHANNEL P2 DISABLE-PUBLIC K]

At this point, some considerations on using
public channels must be mentioned.

Public channe! P1 may be automatically enabled
or disabled for JOYSTICK or other system
functions, so it should be used only with cau-
tion.

Since public crannels are wusually directing
messages to more than one TOPO, any message
requiring a response would probably result in
two or more TOPOs answering simultaneously,

At



s¢ both messages would be garbled. To avoid
this garbling, TOPOs are programmed to
listen, but never tec send any responses to
public messages. This has two effects:

1. Status reguests from TOPO [(CET-
POSITICON, TILL-STOPPED, TALKING?,
etc,) will have no effect when sent over

public channeis, since no answer will be
sant,

Public channel messages are not as
reliable as those sent owver private
channels, since the system has no way to
verify that the message was properly
received by all TOPOs.

If reliability is a concern, there are several
alternatives to public channels for controlling
multiple TOPOs,

Consecutive motion commands to individual
TOPOs will cause the rcbots to be activated
nearly simultaneocusly.

For speech commands, try sending
SAY-LATER" commands 1o all individuzl
TOPQOs, then a SAY=IT command (or, to
ensure reception, several SAY-|IT commands)
over the public channel,




Appendix A

TROUBLESHOOTING

ERRORS DURING S5YSTEM START-UP

PROBLEM PROBABLE SOLUTION

Disk Drive
not spinning 1. Check electrical
connections:

Power off the computer and
all externally attached de-
vices (printer, etc.).

Check the wall outlet by
plugging in a lamp.

Is the disk drive conpected
properiy!

Disk drive
will not
stop spinning: 1, [s the TopoSoft diskette
inserted in the disk drive
(with the I|ahel facing up
and toward the front of the
disk drive]?

2. 1s the disk drive door
closed?

Al



PROBLEM PROBABLE SOLUTION

Mo wvisible
display on
monitor:

Error message
s displayed
on monitor:

. 15 monitor connected to the

computer?

(s monitor brightness con-
trol adjusted properly?

. 1s monitor power connected?

"SERIAL CAED ROT FOUMD 1IN SLOT 42"

1,

Turn off the computer and
check for proper Super
Serial Card installation,

If you 2re determined to
leave the card where it is -
in slot #5, for example,
enter tke command

5 SETIUP-BERIAL~SLOT |E

fuse SAVE-FORTH tp save
this new configuration),




PROBLEM PROBABLE SOLUTION

Error Message
is displayed
on monitor:

"INVALID BASE COMMUNICATOR RESPOHSE"

T

Is baose communicator read
power indicator light (in
middle of center red panel)
iluminated? |If not, is base
communicator power supply
(smaller black box)
properly connected?

s base communicator cable
properly connected at both
ends?

Is serial card connector
plugged intoe serial card?

Are serial card switches

correctly configured? (See
Section 2 for configuration

instructions}.
s serial card jumper bilock

praoperly installed? (See
Section 2 for instructions).

A3



FROBLEM PROBABLE SOLUTION

Error Message;

"TOP0 NOT RESPOHRDIRG"

£
Z,

Is TOPO turned on?

Is battery status light on
TOPQ's back control panel
GREEN? If light 18 RED,
batteries need recharging.

. Are there any obstructions

TOPO's lights are
off while battery

Is being charged:

1.

between TOPQO's headswitch
and the base communicatar!

Is TOPD within range of
the base communicator?

Has TOPO been reconfig-
ured by the previous user!?
Turn TOPO off, then on
again,

s proper power Supply
(‘arge black box) plugged
in correctly?




TOPOSOFT COMMAND SUMMARY

All  TopoSeft commands are listed below,

followed immediatey by their "stack effect"
{whether any numbers are consumed or

generated by the command), Numbers before
the -- are removed from the stack and used
by the command. Numbers after the -- are
placed on the stack by the command.
Commands with no effect on the stack are
shown simply as ().

DIRECT MOTION COMMANDS

JOYSTICK (--)

Inftiates real-time  joystick control,
Terminated by pressing any key or
putton,

FWD [distance ~=)

Move forward "distance" (in centimeters).

BACK ldistance —-)

Move backward 'distance" (in
centimeters}.

LEFT (angle --)

Turn left in place "angle" [in degrees).




RICHT (angle --)

Turn right in place "angle" (in degrees}.

ARC [(angle, distance ==

Move over a (generally) curved path of
Udistance” {Iin centimeters] forward while
turning "angle! (in degrees} to the right.
Negative values have the reverse etffect.

CO-FOREVER (turnrate, speed --)

Directly execute the given turn rate (in
degrees{second) and speed (in

centimeters/second) and maintain  until
another direct motion commandad s

received. Use only with caution.

PARK (--}

Stop TOPO and cancel the currently
executing motion command(s].

MOTION PARAMETER CONTROL COMMANDS

SET-SPEED [speed --)

Set the target wvelocity (in  centi-
meters/second) to be used with subse-
quent motion commands,




SET-RAMP [acceleraticn ==)

Set the acceleration/deceleration ramp (in
centimeters/second?) to be wused with
subsequent motion commands,

MOVE-EXACT [--)

Cause subsequent consecutive motion to
come to a full stop hetween commands for
more precise distance control.

MOVE~-SMOOTH (--)

Cause subsequent consecutive motion
commands to blend together for smoother
motion. This is the default setting.

RESET-MOTIGN {--)

Resets all motion parameters to their
power—on values. Also causes TOPO to
stop, and aborts any currently executing
motion commands,

MOTION STATUS-RELATED COMMANDS

TILL-STOPPED (--)

Wait until all motion commands are
completed before continuing c¢ommand
processing,




GET-POSITION {— angle, distance)

Get the elapsed angle and distance
covered so far by the latest motion
command.

GET-VELOCITY (== turnrate, speed)
Get the current turn rate [in

degrees/second) and speed (in
centimeters/second).

HEADSWITCH COMMANDS

GET-HEADSWITCH (-- byte)

Returns a true for each headswitch
pressed since the last request, The
return byte (D3-D7) uses bits D1-D4 for
headswitches 1-%, The other bits are set
to 0 [(not used).

ENABLE-HEADFOLLOW (-~}

Enable HEADFOLLOW mode using TOPO's
headswitches, This is the defaulf
setting,

DISABLE-HEADFOLLOW ([--)

Disable any autcmatic motion using
TOPO's headswitches, TOPO will now
stop when any headswitch is pressed,
Headswitches can still be read with
GET-HEADSWITCH.




DIRECT SPEECH COMMANDS

SAY" (--)

Speak the following text siring until
delimited by a clesing quotation mark.

PHON" (-~}

Speak the following phonetic codes until
delimited by a closing quotation mark.

SAY# (number --)

Speak the digits of the given number,

DEFERRED SPEECH COMMANDS

SAY-LATER" {--)

Load the following text into the speech
module, but do not speak it yet. Speech
will be activated by any speech command,
except: TILL-SILENT, TALKING?,
SPEECH-FULL?, RESET-~5PEECH Qr
another SAY-LATER,"

SAY-IT (--)

A convenient command to activate
SAY-LATER" speech.




CONTROLS FOR PHONETIC & TEXT SPEECH

SET-PITCH [(number=1 to 63 --)
Set the pitch (frequency} level far

subsequent speech. 1 is the lowest

pitch; 63 is the highest pitch., 20 steps
eual about one octave.

SET-VOLUME (number=0 toc 15 —--)

Set the wvolume level for subsequent
speech. 0 is the quietest level: 15 is the
foudest level,

TALK=-FAST [~-)

Sel  the speech  rale o "lgst"
subsequent speech.

TALK-SLOW (--)

Set the speech rate to "slow" (normat) for

subsequent speech. This is the default
setting.

TALK-LEVEL (=--)

Disable all pitch variation for subsequent
Speech,

TALK-WAVY (--)

Enghkle normal pitch variation for
subsequent speech. This is the default
setting.




RESET-SPEECH (--)
Resets all speech parameters to their

power-on values. Also interrupts any
currently executing speech,

CONTROLS FOR TEXT-TO-SPEECH ONLY

SAY-LETTERS (--)

Speak letter-by-letter for subsequent
speech.,

SAY-WORDS {--)

Speak words normally for subsequent
speech. This is the default setting.

SAY-SOME-PUNC (=-)
Fronounce anly the special symbols:
€ # § X & * & = ¢ » |

for subsequent speech. This is the
default setting.

SAY-MOST-PUNC (--)

Pronounce all printed punctuation symbols
for subsequen: speech.

SAY-ALL-PUNC (--)

Pronocunce  all symbols  received -
including spaces, carriage returns and
linefeeds,




SPEECH STATUS-RELATED COMMANDS

SPEECH-FULL? (-~ flag)

Returns a true (1) if the speech buffer is
full. Returns a false (0) if the speech
buffer is not full,

TALKING? (-- flag)

Returns a true (1) if the speech module
is currently speaking. If not, returns a
false (Q). ‘
TILL-SILENT (--)

Wait until speech module is silent before
continuing command processing.

CHANNEL COMMANDS

OPEN-CHANNEL (channel —)

Directs the base cemmunicator to send all

subsequent commands over the new chan-
nel, VYalid channels are 0-15 (private)
and P1-P4 [public).

CHANGE-CHANNEL (privatechannel -=)

Directs TOPO to change its private
channel assignment to the new channel,
The new channel should be 0-15 (private)
only,




ENABLE-PUBLIC (publicchannel —-)

Directs TOPO to listen on the given
public channel, No other public or
nrivate channels are affected, WValid for
channels P2-Pi4 only,

DISABLE-PUBLIC ({publicchannel -~}

Directs TOPO not to listen on the given
public  channel, No other public or
private channels are affected. Valid for
channels P2-P4 only, The default setting
is F2-P4 disabled.

TOPC COMMANDS

RESET-TOPC (--)

Initiate a power-on seguence on TOPO,
All on-board parameters will be reset to
their default wvalues, and any current
execution will be cancelled,

TOPQ-ON? (-- flag)

Returns a true (1) if TOPO is responding
to commands. Returns a false [(0) if pot.
Will only work properly it sent over a
orivate channel,




Appendix C

TOPOSOFT 6502 ASSEMBLER

A 6502 machine language assembler for use
with TopoSoft is included in this
imp lementation, It is, essentially, the
assembler written by William F, Ragsdale,
published in FORTH DIMENSIONS, Volume 111,
No. 5, and also published - with a glossary -
in DR, DOBB'S JOURNAL, No. 59, Volume 6,
lssue 4 (September, 1981). Reprints of these
publications are available from Mountain View
Press, whose address is printed in Section 1
of this manual.

The following changes to the eoriginal should be
noted,

AGAIN, REPEAT, and WHILE, added to
complement the existing BEGIN, and
UNTIL,. Their functions are similar te
those of corresponding FORTH words,

VS conditional for the overflow status bit
added.

TopoSoft and the utilities, as written, can be
LOADed without the assembler being resident
in memory. We have LOADed the assembler in
at the end, 30 you can FUORGET the asscmbler
if you do not reed it and would like to free
another 1300 bytes of memory.

C1



Appendix D

FORTH EDITOR COMMAND SUMMARY

The following is a brief summary of the editor
commands which are not already standard FORTH
words. The TopoSoft editor ({(originally written
by O5.H. Deniel, and published in FORTH
DIMENSIONS, Volume 111, No. 3) is the same as
the editor printed in STARTING FORTH [see
Section 1 of this rranual), and we recommend that
book as the best source for more detatled
explanations.

EQITOR [--)

Enable the EDITOR wvocabulary., All of the
follewing commands [except where noted to be in
the FORTH wvocabulary) will anly be recognized
when the EDITOR wvocabulary is active. The
vncabulary is  disabled whenever any onlan
definition is compiled.

SCREEN OPERATIONS

EDIT (screend --)

List the given screen, and enable the
EDITOR. Defined in the FORTH wvocabulary
in TopoSoft. A handy word to avoid the
frustration of forgetting to re-enable the
EDITOR after a LOAD. Not shown In
STARTING FCRTH or MVP FORTH,

D1



WIPE (--)

Erase the current screen. Defined in the
FORTH wvocabulary.

- =]
Like the FORTH word LIST, except that the

current screern number is obtained (o the
variabie 5CR, rather than being typed in by
the user. Not shown in STARTING FORTH,

N (—-)

[Next]). Increments the current screen
number by one. This command is used just

before the L command, to allow the user to
ist the next sequential screen. Not shown
in STARTING FORTH.

B (==}

(Back). Decrements the current screen

number by one, This command is used
before the L command, to allow listing of the

previous sequential screen. Not shown in
STARTING FORTH,

L INE GPERATIONS

T (line# ~=)

(Typel. Type the Indlcated |lne from the
current screen. Set the cyursor to the start
of the line,




P text [—-)

(Put}. Any following text will be copied
into the INSERT buffer. The INSERT buffer
will be copled 1ntoe the current Iline,
replacing its previous contents. [If the text
consists of one or more bhlanks, the current
line will be erased.

U text (-—=-)

(Under). Any fellowing text will be copied
into the [NSERT buffer. Reads the screen
at the line Immediately below the current
line, leaving a blank line. All following
lines are pushed down, Any text on line 15
will be lost., The contents of the INSERT
buffer will be copied into the blank line, and
that line will be made the current line,

X (=)

(eXtract), Copies the current line into the
INSERT buffer, and removes it from the
screen. All following lines are moved up,
and line 15 is left blank,.

M (block#, linef —-)

(Move)., Coples the current Illne Into the
INSERT buffer, then copies the INSERT
buffer into the block, specified by block#,
UNDER the line specified by LINE#., The
original block number 1s restored, and the
:"IE}(T line in the bleck becomes the current
ine,




PP text (line} --)

Like P, but designates the line number into
which to put text, Defined in ALL ABCUT
FORTH in the FORTH wocabulary, but not
shown in STARTING FORTH,

EDITING OPERATIONS

F text {~-)

(Find). Any following text is copied into
the INSERT buffer. The contents of the
INPUT buffer are compared to the contents
of the current screen, starting at the
current line, If a mach is found, the line
is  displayed with the cursor positiocned
immed|ately after the end pof the string under

search, 1f no match is found, the reguested
string is echoed to the terminal and the
error message NONE is output,

E {-~)

(Erase), Erases backwards from the cursor,
according to the number of characters in the
FIND buffer, This command should only be
used immediately after the F command.

D text (--]}

{Delete)., Any following text 15 copied into
the FIND buffer, The D command is a com-
bination of F and E commands. The string in
the FIND buffer is matched against the con-
tents of the current [ine and, if a match is
found, the found string is deleted,




| text [(-=)

(Insert}, Any following text will be cepied
into the INSERT buffer, The | command
copies the contents of the INSERT buffer
into the current line, starting at the current
cursor position, Any text te the right of
the cursor will be pushed to the right and
will oe pushed off the line and lost if the
total lenqgth of the Iline exceeds 64
charactiers,

R text (--)

(Replace}. Any following text is copied intc
the INSERT buffer. The R command
operetes as a combination of the E (Erase}
and | {Insert) commands. Starting at the
current  cursor  pesition, and  working
backwards towards the start of the line, text
corresponding to the length of the contents
of the FIND buffer is deleted, and the
contents of the INSERT buffer are inserted
inte Lhe line. Since the contents af the
FIND buffer determine how much text witll be
erasec, the R command should gnly be used
immediately following the F (Find) command.

TILL text (--)

(Till). Any following text is copied inte the
FIND buffer. Starting from the current
cursor position, TILL searches the current
line for a match with the contents of the
FIND buffer, [f a match is found, TILL
deletes all the text on the jine from the
current cursor position np tn and including
the end of the matched text.




S Text (lastscreen# +1)

{Search). Any following text is copied into
the FIND buffer. Starting at the top of the
current screen and continuing until the
bottom of the screen immediately before the
screen number on the top of the stack, $§
searches for a match to the contents of the
FIND buffer. Whenever a match is found,
the lina rontaining the match will be typed
out, along with the line number and screen
number in  which the match occurred,
Because of the way FORTH handles |oops,
the number on the top of the stack must be
one higher than the highest screen to be
searched,

ey
[ ~=]

Used as a terminator for all commands allow-
ing text input, such as P, F, R, etc, Allows
more than one command to be entered on a
single line, as shown in the following ex-
ample:

3T P This is line 3~ L[E]

Although useful, this feature dees preclude
the use of the ~as a character in any text to
be put on the screen.




ERROR MESSAGES

RONE

The searched-for string was not found.

BOT ON CURRENT EDITIRG SCREEN

Invalid line number given.







DRVt, DRV2, DRV3, DRV4, DRVS (--)

Equivalent to MVP FORTH words DRID
through DRY4, but more consistent with
Apple computer disk drive numbering.
Sets the screen offset so that any screen

access 0 through 139 will use the specified
disk drive,

SAVE-FORTH (-~}

SAVE-FORTH is now wvectored through
ISAVE-FORTH to call SAVE-FORTH).

The following words referenced in ALL ABOUT
FORTH are not implemented in MVP FORTH
V1.0103.03 for the Apple computer, They

consist, basically, of useless 9080 and CP/M
disk-related functions:

'TeSCALC, <(T&SCALC> , DISK-ERROUR,
DPUSH, DRIVE, HPUSH, NEXT1, RPP,
SEC, SEC-READ, SEC-WRITE, S5EC/DR,
SET-DRIVE, SET-I10, SYSCALL,
TESCALC, TRACK,




The following changes to MVP FORTH
V1.0103.03 were made in creating TopoSoft;

2/ function was replaced (it was missing
from MPV FORTH),

COLD was rewritten with new TopoSoft
boot message, Also, COLD was fixed to
call ABORT, not (ABORT ),

DMIN  utility was fixed to provide the
correct peiarity result.

RP) in the assembler changed to RFP] to
conform to the original assembler
documentation,

.S utility default was changed to print top
of stack on the right.

CALL wutility was rewritten to facilitate
loading without using the assembler.

TITLE wtility was rewritten with the
TopoSoft message,

The GRAPHICS vocabulary was deleted,

Reassembled leaving only one hi-res
graphics page {page 2},

CREATE fixed to lock for boundary at FF,
nat F.




Appendix F

CORRECTIONS TO STARTING FORTH

For use with TopoSoft/MVP FORTH for the
Apple |1+ and Appie lle computers.

This list will enable a S5TARTING FOKTH
reader to learn FORTH using currently
available MVP/TopoSoft FORTH  Systems.
STARTING FORTH is an excellent tutorial,
but is written for a different dialect of
FORTH ({PolyFORTH)} than we are using.
This list was generated by working through
STARTING FORTH on an Apple |l+, but
using a TopoSeft system 3and noting all
differences that would trap the novice user,

Note:; Toposoft/MVP FORTH is based on the
1679 FORTH Standard, the most

widely accepted and documerted
version of FORTH available.

Chapter 1

Page 11 Examples given assume an B0-column
display. If you have a 40-column
display, some examples will wrap
around te the next line,

We use 79-Standard, which allows

up to 31 character names. Addi-
tional characters are allowed, but
are ignored,

Qur "stack empty" error will not
print the extraneous zero.




Chapter 2

Page 50

Chapter 3

Page 60

We have .S already implemented, so
the given definition is not needed.

It also won't work as defined -
replace S0 with S5P0 instead. Also,

our .S will not print the extraneous
zero.

25WAP, 2DUP, 20VER, and 2DROPF

will work, but we prefer the words
DSWAP, DDUP, DOVER, and DDROP

to avoid confusion with the guantity
2, Both sets are implemented,

The word "screen" is often used
interchangeably with the word
"block."

Apple li+'s and lle's have blocks

0-139 on drive 1 and blocks 140-279
on drive 2.

Block 0 cannot be LOADed, so it is
generally not used,

Make it a habit to ALWAYS put a

stack comment right after the name
you are creating.

This small amount of extra typing
will be well worth it. Also, be sure
to put the space after the (,

The single-letter editor commands
(plus TILL) must be enabled by
typing the word EDITOR first.




EDITOR must also be re-typed after any colon
definition has been compiled, The word EDIT
iIs a convenient way to avoid this nuisance. |If
not already on your system, it is - ¢ EDIT { n
--) LIST [COMPILE] EDITOR : Use EDIT
whenever you want to LIST a block, and it will
automatically enable the EDITOR wvocabulary as
weill,

*Apple |l+ users: use the right-arrow
key for [ and shift-M for ].

Should be "Make it a habit ta FLUSH
bafore every COPY'"

S will find all occurrences, not just
the first,

DEPTH and .S already implemented.
Example will not work as shown.

Here are several additional useful word
in MVP FORTH:

THRU (from, to --} Load blecks
consecutively over the range from, to.
Interrupt by pressing any key.

INDEX (From, to --} Print the first
line of every block over the range
from, to. Pause by pressing any Key.
Resume by pressing any key, or abort
by pressing two keys in rapid
succession,

VLIST (--)} List the contents of the
dictionary, starting with the most
recent entry. Pause by pressing any
key, Resume by pressing any Key,




Chapter 4

Page 101

102,103

Chapter §

Page 110

Chapter 7

Page 164,
162

169,170,
171,178

or abort by pressing two keys in
rapid succession.

Our 79-Standard ABORT" marks
the offending word with ~~~, put
does not print it

Qur 79-Standard ?STACK does not

return a flag, but automatically calls
ABORT" if a stack error exists,

In place of |, we prefer to use R@
instead. I, 1I', and J should be
used only inside of DO loops.

No corrections.

, / =+ are not allowed as double-
number indicators. Only a single .
s allowed as= a double-number
delimiter. The wvariable DPL saves
the count of places after the decimal
point.

Our 79-Standard 3ICN uses the top
of the stack [and consumes it).




Chapter 8
191

193

194

204

Chapter 9

216,217

Replace SIGN with ROT SIGN in all
examples given.

DY is also included,

We allow double-numbers inside
dafinitions.

Type, second DU should be:
D. (d --) Prints the signed 3Z-bit

Do not use SHUTTER as specified,
it coulc cause vour system to crash.

We prefer DVARIABLE, D!, D@,
and DCONSTANMT instead.

We allow double-numbers inside
definitions,

A better version of DUMP is already
impiemented,

You MUST perform the word CFA
before you EXECUTE a wvalue

returned by ' , thus
' GREET CFA EXECUTE

-' 1s not implemented in MVP
FORTH.




Standard usage saves the CFA,
thus ' HELLO CFA 'ALOHA ! and

then, 'ALOHA @ EXECUTE

' behaves differently in a colon
definition; see STARTING FORTH
Appendix 3. In these examples,
replace ' in SAY with [COMPILE] !
COMING and GOING will work as is,
or replace ['] wijth '

219 We use {NUMBER) instead of
{(NUMBER).

223,246 EXECUTE expects a cfa (code fleld
address or code peinter], not a pfa,

236,237

240,247  In our implementation, the
non-standard STARTING FORTH
variable S0 is npamed SPO. Our
79-Standard word S0 is defined as
SP0 @

236,240,
247 A different variable TIB contains the
starting address of the input mes-
sage buffer,

Chapter 10

258,271,
272,276 Replace S0 with TIB

276  An additional word BMOVE acts just
like CMOVE or (CMOVE but always

works correctly even if the ranges
involved overlap.




Chapter 11
307
303

306

KEY works the same, but will not
echo the character,

WIPE zlready exists, but K won't
work a2s is, Use:

: K FIND-BUF PAD 80 MOVE
INSERT=-BUF FIND-BUF 80 MOVE
PAD INSERT-BUF 80 MOVE

The carriage-return key is received
as a value 13,

Our  definition of HNUMBER s
different - it always returns 3
double-number, and it only
recoghizes & |eading - or an
imbedded ., but not :,- /

In the PLUS example, insert DROP
after NUMBER.

For (DO) or 2>R, we use DO

For (LITERAL), we use LIT

In our implementation, it is QK to

hit a carriage-return in the middle
of a definition.

We allow double-numbers inside
definitions,




SHORTENING TOPOSOFT COMMANDS

Appendix G

The TopoSoft commands presented in  this
manual were chosen using clarity, precision
and consistency £s5 the primary consideralions.
We realize, however, that having very short
names sometimes  offers a  number  of
advantages, especially where children or
novice computer users are involved,

Fortunately, it 1is wvery easy to create
alternate, short-form names or abbreviations in
FORTH, For example, if yvou prefer the short
word JOY instead of JOYSTICK, simply create
the colon definiticn;

: JOY JOYSTICK ; (K]

Now, you can use either word.

If you create new, short commands and do not
want to re-enter them every lime you usSe
TOPFO, be sure to save them  with
SAVE-FORTH. Better vyet, save the source
code with the editor so you can LOAD them
easily, and so vou can look up a definition if
vou forget it.

Three speech cgmmands (SAYY", FHON" and
SAY-LATERM) are defined as FORTH
"immediate" words, so renaming them is a bit

trickier. For example, here is how to rename
PHON" to PHONETIC":

« PHORETIC"™ [COMPILE] PHON" ; IMMEDIATE

Gl



If you rename TopoSoft commands, be sure to
make your command names clear and easy to
understand. Topo3oft commands usually start
with verbs, because the TopoSoft commands do
things, Nouns are appropriate for storage
ilocations in memory, and this distinction will
be more Iimportant when you start writing
fancy programs for TOPO. Also, you should
be careful not to use names Lhal are already
used in TopoSoft, because you will no longer
be able to use the criginal words,

When creating short, alternate names, there
are several possible approaches.

Many programmers, and several operating
systems (such as UNIX], create abbreviations
by using the first letter of each sub-word,
Thus SET-PITCH becomes SP, and

TALK-WAVY becomes TW. This creates very
short names which still preserve the functicnal

form of the original command, The obvious
disadvantage is that the resulting names are
often cryptic to anyone except (and sometimes
including) the original creator.

A second approach is to use short, real words
which are suggestive of the original command
or function, Examples would be PITCH for
SET-PITCH, ar WAVY for TALK-WAVY. The
advantage is that names will still make sense to

anyone learriing them. The disadvantage is 2
loss of clarity (wbether PITCH, for example,

means set the pitch, get the latest pitch, or Is
just a variable named PITCH).

Although short names are sometimes
conventent, we strongly encourage anyone
actually writing programs to use the original
longer names, This Is important to keep your
code understandabkle - to you or anyone else.




SPECIFICATIONS

Appendix H

The following are the electrical, mechanical

and environmental specifications for TOPO and
its base communicator:

PHYSICAL SPECIFICATIONS

Height: 36.5 inches
Widlth: 23 inches
Depth: 17  inches
Weight: 40 lbs.

Color: |vory

Materials: ABS plastic body; steel
base

Speed: 1 to 50 centimeters/secand

Turn rate: T to 100 degrees/second

Turning
radius: Turns in its own width

Drive system: [ndependent DC motors
and gearboxes

MAINTENANCE

Hattery charging from a standard wall
outlet, No other maintenance
required. Wash only with mild soap
anhd water,

H1



Electronics:

Power:

Batteries:

Battery time:

Battery
charger:

Base
communicator
power:

Maximum
range:

Software:

Voice:

Control:

ELECTRICAL SPECIFICATIONS

On-board microprocessors
communicate with the
computer by way of
infrared signals

120 VAC for battery
charger

Twa 5.5 Amp hour Cel
electralyte, sealed re-

chargeable, LED indicates if
batteries need recharging
Three hours, depending on
use

24 VAC: 20 VA

12 VAC; 10 VA

25 feet

TopoScft diskette for use
with Apple 11+ or lle
inclyded

LPC-allophone-based
text-to-speech system

By kewyboard command,
program or joystick




ENVIRONMENTAL SPECIFICATIONS

Storage

temperature
rangex

Operational
temperature
range:

Humidity -

~4°F 1o 117°F
(-20YC to 47°C)

50°F ta 104°F
(10°C to #0°C)

TOPO will feel comfortable
where you feel comfortable.
Do not put TOPO near a
stove or fireplace, and do
not Jleave it in direct
sunlight.

Storage and aperational
ambient: 8% - 80%
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ADDITIONS/CORRECTIONS
FOR TOPOSOFT Vv1.01 12/21/83

The followviny additions and corrections to the TCPD OWNER™S MANUAL
were made efter the manval had gone to press. He gre supplying this
list to ensure that you have the most complete and accurate informa-
tion. These notes are listed in order by page number so you can make
the sppropriate notatioens in the pmargins of your manuval. Then, either
discard this sheet or save 1t for reference,.

p s y

Signature .
Edition Footlights illuminate, they do mot blink.

20 : Your greetins message may show V1.01, V1.02, etc.

Z1 TOPO KOT REBPONDING sﬁﬂuld resd TOPO#0 NOT RESPONDING,

71 Should be su&hnrrruﬁ, then ERASTNG.

i3  'Yéu may:use any key for namee, except the space bar,

— 4Tt artow, RETULRMN or EKESET key.  Neon=-printingcontrol codes
will vork, but sre HgTEre:nnﬁanﬁug.;the"Rey is NOT recom=
mended because it is used by the EDITOR ss a8 delimiter, .-

33 I{f vou foryet the trailing " after s SAY" sentence in 2
colon definition, the error message INPUT STREAM EXEHAUSTED
t#ill appear on yout computer monitor.

34 Do not Lype RETURN in the widéle of a2 word, or it the
middle of o "sgring" command, suck as SAY",

15 The factory speed setting is 30 centimeters/second.

6 You can sltey the ramp value over 2 range of 1 to 100. These

examples vould better read 100 SET-RAMHP zna 5 SET-RAMP. The
factory ramp setting is lC.

38 E%amples may not work as shown, See next (62) exanple.

62 Due to a speech softwere anonaly, lony PHOR" commands may
pccasionally produce stronge-soyndipg resolts. This can be
corrected by breaking up the phrake intoc tvwo shorter PHON"
conmands, or.by inserting a ,9 delay at the beginning of the

text "strina". .
14 The eommand THOVE sheuld be ARC.
15 In the HELLO pxanple, insert GET-HEADSWITCH DROP before the

BEGIN.



ADDITIOHS/CORRECTIONS
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The vords FWD-SVITCHE? BACK-SWITCH? LEFT-SWITCH? and RIGHT-
SWITCH? are convenient tests for headswitch values. Each
one uses an input headswitch reading value, and returns =
flag. A typical usage ics!

GET-HEADSWITCH DUOP FWD-SWITCH? IF . . . THEN
DUP BACK-SWITCR? IF + . « THEN

PUP LEFT-SWITCH? IF . . . THEN

DUP RIGHT-SWITCH? IF . . . THER DROP

A TOPO-ONT request on a public cehannel will return an error
message.

A CASE stotement word is included in TopoSoft. See the Topo=
Soft Utilities seetion for an example of how to use it.

The word Q is a guick decompiler. To find out the contents
of the word "name,” type:

* mneme QQQQQ . . .

Any status request over a public channel will return an
ETTOT nmeds &,

The word TEST-CHANNELS will list a sumnary of all 16 private
channels, showing whether any TOPO is listening on each
channel.

TOPO NOT RESPONDING should be TOPO#n KOT RESPONDING.

Add item!
6. Be sure thet the base communicator is located at
leact three feet away from your computer, monitor
or any othker electrical devices

Last iterm should read:

FROBLEM FROBABLE SOLUTIOR
TOPO not
charging

sroperly 1. TOPO must be turned OFF while charzing.
2, Battery Status Light should be ON while
charging. If it is OFF, check for proper
power supply and book=-up.

The supplenentas]l word >TYPE vas changed to agree with the
definition given in ALL AROUT FORTH.

Page 84&: VLIST also shows the names ol defainitions which
aborted in nid-compile. If one of these is on ton of the

dietionary, you can erase it by [irst typinyg SMUDGE and them
FORGET pame.



ADDITIONS/CORRECTIONS
Page 3 of 3

Fl

Also included on Page 84 are:

PRINT~-SCREENS (From, to --) Print the screens in the given
range. The constant PRINTERSLOTY (default velue of 7)
defines the slot in which the printer shaould be connected.

-=> (==) Load the next consecutive secreen. This
alternate to THRU works by haviny each screen call up the
next screen to load.
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