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Topofoft NDetailed Design Specification Change List

The following is a brief list of the main changes made to the
TopoBoft detailed design specification. These—changes are
teflected in the zttached 0.904 version dated 1983.

1. All references to Apple 1L changed to Apple 11+ and 1le.

2. MvVPp Forth editor, assembler and utilities will be
contained in screen 72 teo 120. ( was 72 to 113 )

3. Topo control words are in screen 121 to 139%. ( was 114
to 139 )

9. "Androbot" is inserted into MVP Forth words COLD and
‘TITLE.

5. MVP Forth word ABORT will be redefinad to stop all
Topos, reset the data link and cheeck for serial card.

6. Private channels will be numbered 0 to 15 ( was 1 to 14),
default is channel 0.

7. Public channels will be P1l-P4 instead of A-D.
3. TJOYSTICK antomatically allocates public channel P2,

9. Changes in TopoSoft Commands:

CLEAR-PUBLIC

Was Has been changed to

SET-HEADSTOP ENABLE-HEADSTOP
DISABLE-HEADSTOP

10. Changes in TopoSoft Motion Commands:

FWD BACK LEFT RIGHT

Deleted

TWAIT & TCANCEL

Was Has been changed to
TEPEED TGO
JOYSTICK TJOYSTICX
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0. Disclaimer

This design specification is subject to changes and/or additions.
It is not intended for general distributioen.

I. lntroduction

'This detxiled design specifies the user commands and some of the
useful wutilities available under TopoSoft for the Apple 10+ and

l1le. Because this software suite is a set of disjointed
utilities added on to & pre-existing package, this detailed
design is rather light on describing software structure and
hierarchy...there is very little-structure to- implement. - This-

document is based on the Preliminary TopoSoft Specifications
{mewmo from EW to Peter Doctorow, dated 83July2é, approved intact
83Augl .}

II. Detailed Design

1. Media

Topofoft will be a single, 5.23%" single sided single density
diskette, write protected bootable disk for the Apple il+ and

Ile. The boot image will occupy the low tracks. Track 17,
sector 0, will be left intact for non-Toposoft single disk copy
routines. fracks 18 and above (Forth screens 72-139) will

contain source code only, specifically the MVP Forth editor,
assembler, and utilities (screens 72-120) and the Topo control
words (screens 121-139). These assignments may change” as needed
to fit on one diskette. (Note: a screen is 1024 bytes,. The
Apple disk has 35 tracks comprising 140 screens, or four screens
per track.?

2. Language

TopoSoft will be based upon MVP Forth for the Apple 1L+ and 1lfe.

MV? Forth will be reassembled with one high res graphiecs page.

All of the utilities included with MVP Forth V1.0103.03 will be

included, with the following modifications to Forth words:

LOLD, _ the MVP Forth logo will have "Androbot"” inserted. i

.5 utility, screen 3, will change the stack printing
default to print the stack in nermal order ( top of
stack on the right).

CALL screen i1, will be rewritten so that it can load
without the Forth assembler being memory resident.
TITLE screen 92, will have "Androbot" inserted. The new text
1
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11. Changes in TopoSoft Speech and Tone commands:
ri - o TTTTTm T
TONE command may or may not be implemented for first
release.
n
Added
» 5 £°C~MONOTONE
> Was Has been changed to
} _—— e m————
LOAD SAY-LATER"
SET-VOICE-SPEED SET-5PEECH-RATE
7
12. Changes in TopeSoft Status Fetch commands:
/B - - GET-SWITCH—now - allows for up to B switches - 4 head
switches and 4 unallocated switches.
) Added
SPEECH-FULL? GET-QUEUE-LETFT TOPO-0ON?
)
Was Has been changed to
- GET-QUEUZ GET-QUEUE-DEPTH
13. Changes in TopoSoft Utilities commands:
B —mam
Added
» MSG" GET-STATUS IS-QUEUE-FULL? T. TC.
Was Has been changed to
) — e ——————
BUTTON? BUTTONS?
C-R SAY-IT
Y
2
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will" have . to be checked for contormance with MVP's
requirements for copyright. Tt
ABORT will be redefined to check: for a proper serial card,
' reset the data link QREﬁgT—LINE), and stop 3ll Topos.

The documentation for the assembler and. editor is publdiec - domain

and copvable. Elementary documentation is required for the disk
utilities, such as copy and xnztialile Many of the utilities
will require little or no documentat:on. as. the ,ut%*itieg are

standard and cova:ed in standard- teuts T L o
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There ara 16 "private" channels for addressxng up to . 16; unique
fopos, numbered 0-15. On bootup. .the software will, be configured
to communigcate on chapnel 0. The numbaer-of a Topo “ts determined
by hardware oa the robot, such as 4 dip switches. We
specifically disallow two active. robots in the same room with the
same aumber. Since every IR packet contains a c¢hannel number,
any message addressed to a specific Topo will not be heard by any
other Topo. Every private packet propegly received by a Topo is
acknowledged by an “ACK“ being gsent back to.the host datal:nk

There -are also. 4 "publice" channals Pi-P4.which alleow sending

commands simultaneously to multiple Topos. - Channel Pl is always
listened to by all Topos. Thé other channels are inactive on
power-up. Topos can be commanded to listen on any or all of
public channels P2-P4. ~"The disadvantage of public channels is
that no acknowledges are ever sent back for public messages,
because of potential IR collisions by various Topos. .Thus, there
is no assurrance that the message was received. The ' TJOYSTICK

command orders all active Topos to listen to joystick commands on
,Channg}ngz. -and ‘then clears P2 Qn_eait ftom TJOYSTICK

The couwmand OFEN-~ CHANNEL eontrols the channel numher for all

subsequent commands, .. until changed. .All other Topo commands are
assumed to 'only apply to the addressed Topo, or eaqually to
multiple Topos if a public channel is used. The only exceptions

are Topo 'statuqfie}ch commands which will not work omn public
channels, since Topos are not allowed te make .any respomuse to a
public mess;ge.’ o ! S el T . ce T
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Command Buffer:ng . -1;@nf;¢%yf SRR s

Topo has a  command queue to " hold savaeral additional motion
comnands whzla one is executing. Buffered commands are TMOVE and
TGD. Means are provided to determine the current queue depth used
and remaining, cancel the current command, or flush the queue.
1t the Apple wishes to send another command to a full queue, it
must simply wait until there is room in the queue. There are no
provisions currently for additional automatic queuaing on the
Apple. ' s

5. TopoSoft Commands. R

v




. . . . . EIE ' v o A"
T L A M '._ ”:{ . s -:._ CE- W "(‘--,'e_".'. . 1 :.

" Every listed TopoSoft command Includas a brtat ,explanatxon~ oE
what is needed to implement that. command "The phrase '"dxsact
command" means that the command being desctxbed has a single

kact counterpart command which is sent over the IR link to Topo.

b zmplementatxon‘ consists of simply sending the counterpart
command over the IR system. Sxmilarly,~’“direct fetch" means a
singlé status fetech. command to Topo que,“qqmplgr gommands
skatch out the buildipg'blpcks naedgq ks B o

L . N
D . + "

- TopoSoft commands. in‘general do not check for valid paraheters on
the stack.: If the user needs error protection, the wuser can
easily incorporate this into his. own application.. .. ;EBrror
conditions for e:roneous paramate:s a:emunspeclf:ed

t

Topoboit Sysxem WQrds

L dr & : “f<:w1»£1?*'“*'1\. z
7 RESET-TOPO ¢ ;.') - Reset Topo to default settings, the same ‘as
~a power-on reset. Includes the fynctions .of RESET-MOTION and ‘of

RESET-SPEECH, - also” tesets public channal sett;ngs,'neadstop. and
headswi tch read:ngs.ul - S
.Implementation._nlr 't‘command

RESET- LINK (f>;- ) Renq} the ho't dltalink J‘i'_: ‘message. in -
.. process. s aborted.! "L L o B
',Implamantat:an' Dxrect command

awt
L
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OPEN-CHANNEL *~ (' in e -4 - = i}” "+ a1l  subsequent
transmissions on the channel being’ Opened Chahne;s 0 - 15 are
rivate channels, used to control zndivxgual Topos. Channels -1
‘e -4 are the public channels, P! --P43. P1 is the all-listen
public channel that all Topos listen te, and P2 is the ' public
channel which is used-by the TJOYSTICK command. Pl. - P4 are

defined internally as .constants. . "« e T
Implementation: Dxrect datalxnk command ' i
SET-PUBLIC ( ;n=P2-P4 ) -_Enablquopqéﬁq listen to the indicated
public channel. : i AR N oo Ty

N
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Implementation: Direct command." A L T

CLEAR-PUBLIC ( ;n=P2-P4 ) - D:sable Topos from lxstenlng to the

indicated public channel. Power -on value is F2-P4 clear.
_Implementation: Dirqcﬁ command. ' ‘:i::?;.‘ L‘*

ENABLE~-HEADSTOP ( ; ‘) - Enable Topo to étop automatically after
any head switch is pressed. ' Powar-on default condition ighﬁruen_
(Note: ENABLE- and DISABLE- words take no. paramaters. butﬁ 8ET-
and CLEAR- words do take parameters;" 5 SR N T

‘Implementation' D;repg command e -ﬂwi

 DISABLE- uaanarov=£g**j-z?*%-fwopo w111 not Stpgf ‘upon. headewitch’

“'» ooy

¥

actuation. . L7 P
Implementatzon Qiregtwggmmanpt”‘
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For all motion-related commands, positive linear values are for
forward motion, and positive angular values are for counter-

" ckwise turns. Negative values mean the opposite.
TMOVE ( ;distance,angle ) - Move Topo over the given distance (in
cm} and angle (in degrees). Both values are 14 bit signed

integers.
lmplementation: Repeat IS-QUEUE-FULL?
until room available
Direct command

FWD « idistance ) - Move Topo straight forward over the given
distance (in cm). Uses a 16 bit signed integer, A negative
value causes a backward motion.

lmplementation: distance 0 TMOVE

BACK ( ;distance ) - Move Topo straight backward over the given
distance {in cm). Uses a 16 bit signed integer. A negative
value causes a forward motion. '

lmplementation: distance (negate) 0 TMOVE

LEFT ¢« isagle )} - Turn Topo in place over the given angle (in
degrees). Uses a 16 bit signed integer. A negative value causes
a right turn. ‘
Implementation: 0 angle TMOVE
RIGHT ¢ ;angle ) - Turn Topo in place over the given angle (in
rees). Uses a 14 bit Signed integer. A negative value causes
- «8ft turn.
Implementation: 0 angle (negate) TMOVE

SET-V ( ;speed ) - Set the centerline target speed (in ecm/sec)
which 7Topo will attempt to maintain during a TMOVE. Fower-on
default is ( ). For motion commands with only rotation, the

units are in'degreeslsec.
Implementation: Direct command.

SET-RAMP ¢ in=0-235 ) - Set the acceleration/deceleration ramp
characteristics (in cwm/sec/sec¢) during a TMOVE. Power-on default
is | Y.

lmplementation: Direct command.

TGO ( ;velocity,turnrate ) - Cause Topo to start moving with the
indicated 1linear wvelocity (in em/sec) and angular valoecity (in
deg/sec). Motion, will continue wuntil another command is

received, or until carrier loss is detected onbaard Topo.
Implementation: Repeat IS~-QUEUE-FULL?
until room available
Direct command

TJOQYSTICK ¢ ; } - Starts with 3 warning ticks and a beep, then
initiates real-time analog control of Tepo. Exit by pressing
i ler joystick button, or any key on the keyboard (except shift
4 control). When a key is pressed, the keystroke is used to



start the mnext command. Automatically uses public channel P2 for
better real-time response.
Implementation: P2 SET-PUBLIC (current Topo listen to F2)
Save current channel in memory
P2 OQPEN-CHANNEL
Sound warning beeps
Repeat
GET-JOYSTICK, convert numeric data, TSPEED
Until keystroke or button
Then 0 0 TGO ¢( stop Topo )
Using the saved "current channel," OPEN CHANNEL
P2 CLEAR-PUBLIC (current Topo don't listem P2)

TPARK ( ; ) - Cancel the current motion command and discard any
remaining motion commands in the queue.
{mplementation: Direct command.

RESET-MOTION ( H ) - TPARK, and set all motion parameters to
their power-on defaults.
implementation: Direct command.

¢. TopoSoft Speech and Tone Commands

SAY" ¢ ) - Command Topo's speech module to say the following
“egt, delimited by double quotes. Missing trailing quotes are
~andled as in MVF Forth. o P
Implementation: speech-code# START-MSG

{."» C-R o

END-MSG

PHON" ( ; ) - Command Topo's speech meodule to say the following
phoneme codes, delimited by quotes. Missing trailing quotes are
hzandled as in MVP Forth. :
lmplementation: speech-code# START-MS3G

CTRL-V <(."> C-R

END-M&G

SAY-LATER® (¢ ; ) - Load the following text (without saying it
yet) to Topo‘'s speech module. Text is delimited by quotes. This
speech will be initiated by SAY",  PHON", SET-PITCH, SET-MONOTONE,
SET-SPEECH-RATE, or SET-VOLUME. .
Implementation: speech-code#% START-MSG

{2") , -

"END-MSEGC

SET-PITCH ( ;u=1-463, ) -~ Set speaking piteh for the given value
if n. Every increase or decrease of 20 is about one octave.
Power on reset value is 24.
Implementation: Save pitéh=n
speech-code# STABT-M&Q
CTRL-E



Output "value of a" .
If flatflag=true, thgn cutput “F" else output "P"
END-MSG ' ‘
5b1'-MONOTONE ( ;on/off > - Set Echo spaeech to be monotomnic if the
flag is true, otherwise set to inflected speech. .Fower an value
is inflected.
Implementation: Save flatflag=flat? value ,
. speech-code# START-MS3G : . : -

CTRL-E -

Qutput "pitch value" -

If flat?, then output "F" else output “P",

END-MSG :

SET-SPEECH-RATE ( ;fast? } - Sat speaking rate to fast or slow.
The power on reset value is slow.
Implementation: speech-code# START-MSG
CTRL-E -
1f fast, then output "C" else output "E“
END-~-MSG

SET-VOLUME ( ;n=0-1% ) - Command Topo's spéech-module volume to

the indicated value. Power on sfeset value is 12.
Implementation: speech-code# START-MSG

CTRL-E

Qutput “value of n"”, "V"

END-MSG )

SET-SPEECH (¢ ; ) - Abort current speech and flush the speech

ffer on Topo's speech module. Sets speech-rate to slow, volume
to 12, and pitch to 24 inflected. ' o ,
Implemented: Direct command.
TONE ¢ ;freq,duration ) - Enable Topo's tone generator to sound
for the specified pitch and duration. .Tone commands do not gueue
up, §0 any new tone command will override an ongoing command.
This may or may not be implemented in the initial release.
Implementation: Direact command,.

d. TopoSocft Htatus Fetch Commands

Note: All status commands will be delayed - by the IR
communications system by about 100 ms, so the status commands
will not necessarily be totally aceurate.

GPEECH-FULL? (- ;-) flag )} Heturns tfue if Topo's speech buffer
is full. ! .

MOVING? ( i=>flag » - Returns true if Topo is currently moving
its wheels.
lmplementation: Direct fetch and masgk. .

TALKING? ¢ ;-eflag 1 - Réturns true if Topo's speech module is
eaking. .
plementation: Direct fetch and mask.



TONING? ( i=>flag ) - Returns true if Topo's tone generator 1is
active. s - . S " .
nplementation: Direct fetch and mask.

RECENT-ON? ¢ ;-)>flag ) ~ Returns true if Topo has.been. powered
on since the last RECENT-ON? request. ’
Implementation: Get power-on flag (d:rect'fetch and mask)?

Reset power-on flag (d;rect command)

GET-DISTANCE ( ;-)>distance ) - Read the distance govered_sp far,
in em, either by the currently executing motion command, .if there.
is one, or by the last motion command egecuted, if there was. one
since the last reset, or a 0. ' :

Implementation: Direct fatch.

GET-ANGLE ¢ ;-angle ) - Read the angle covered so far, in

degrees, either by the currently executing motion command, . if
there 1is one, or by the last motion command executed, if there

was one since the last reset, or a 0.
Implementation: Direct fetch.

GET-VELOCITY ( ;->velocity > - Read Topo's current instantaneous
velocity controller. target speed, in cm/sec,. This speed is the
desired speed that the controller is trying to move Topo, and is
time varying due to steady state commanded speeds and rampxng
It is equxvalent to .the actual current. motor speed, . except for
any overshoot, undershpot, or time delays xnherent to actually

riving the wotors. ' .

nplementation: Direct fetch and mask

GET~TURNRATE ' ¢ ~;-rturnrate ) - Read Topo's current velocity
controller .target turning vrate, . in degrees/sec. . This is
analecgous to GET-VELOCITY. R

Implementation: Direct fatch and mask v

GET-3IWITCH ( ;-)naD-ZSS ) - Returns‘a 8-bit code for Topo's 14
head switehes and 4 other unimplemented switches. l=pressed.
Bit O=switch#0. Switches 0-3 are latched, but the other switches,
as yet unimplemented, may not be latched. The latched switches
are reset when a GET~SWITCH is executed, or when the Topo is
_teset. \ ) o o S : :
Implemerntation: Latch head switch (direct conmmand), then
Direct fetch and mask. ‘ '

GET-QUEVE-DEPTH ( ;->)n ) -~ Returns the count of motion commands
whiech have not ‘completed execution, including the currently
egxecuting command. ‘ '
Implementation: Direat fetch and mask.

GET-QUEUE-LEFT ( ;-> n.) - Returns the number of empty positions
left in the motion queue. )

Implementation: Direct fetch and mask.

ET-VERSION# {(;—)n = 1-263 )y - Réturns_Topo's- onboard version



number.
Implementation: Direct fetch and mask.

TOPO-ON? {( ;-)flag ) - Return a true if thevre is a Topo answering
on the currently active channel. '
[mplementation: . request status (d:rect command)
repeat get- linkstatus
until error or message waiting
‘srror returns false, msg waiting returns true

e. TopoBoft Utilities

1
L

These are a few underlying words-usqd by the above commands.

GET-JOYSTICK ¢ ;->x,y ) - Reads the joystick and returns =& §nd Vi

values, each 0-~255. X=0 is ex@rqmq left, ¥=0 is entreme, top.
BUTTONS? ( ;=)bits ) - Returns trua if either joystick buttaon is
depressed. The bits can be decoded to specify which button was

pushed. Bit#0=button 0, Bit#i=button 1.

~ &TART-MEG ( ;cmd# ? - This word revectors the Forth word EMIT to
" use TEMIT, which sends character output to the host datalink via
a. serial card in slot 2 of the Apple, and also handles the
handshaking between the Apple and the datalink. Then it sends a
"gtart-message” code to the data link, . followed by the command
aumber. All furthec tent output by the Apple goes to the host
datalink until an END-MSG is encountered.

Implementation: Standard Apple/datalink message header.

N T et . [ : LA

END-MSCG ¢ ; ) - Send the datalink an "end-message" code, and then
re-vector EMIT to . .the value it had before the START-MSG.
Implementat{qn:-ﬁtand;td Appleld;ta{{pg message terminator.

MSG" { ; .. ) - Send the followxng .character stt:ng. delimited by
quotes, to the current Topo. - g .
Implementation: START-MSG :
. ¢.") '
END-MSG - ‘
GET-STATUS ( ;cmd# -)> char3, char?, charl, c¢harl) - Send +the
given status command number to poo, and return.the 4 character

response from Topo. TFor returning a 32-hit value, each character
is a heux digit. Char0 is the leagst significant.
Implementation: START-MSG

2 END-MSG

Repeat GET- LINKSTATUS and test,
until message received ;
Read message and put value on stack

GET-LINKSTATUS ( ;-)byte ).- Returns a byte giving the status of
the datalink and of the last messaygye sent.
Implementation: Standard Apple/datalink _"Query" command.
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SAY-IT. ¢ .} -.Output  the .ASCII cogg bto; ,earriage return (no
linefeed). Used to act:vate Topo g ipeach module SAY-IT must

be enclosed in a message. G e
nglementqtipn' cr-code EMIT. .o . ,- ! e

i e in ;;aux» .uﬁj: I N

et

Lealyon

T.'.S;.value ); fake a value ofi the, st;ck.“ cpnvert 1t tQ "ASCIL
characters in the “ecurrent basc, and emit these ASCII characters
without leading or _trailing, b}§§k§“ “T&}u‘ptilxty is used to sh:p
a 146 bit number to Topo

"".3‘—-’;; e ‘\h." .;1_,4 ,.
TC. | ,byte ) &ikp .,‘_r ut TC.,Bshfps out a on}x byte

[} “ iy i

IS-QUEUE- EULL° ﬂg ,( ) tlag ), Th%s :ptuq 5. & flag.ta indicate if
the motion’ queqe is’ tull or has space ‘available for another
notion command This word maintains a counter so that Topo 1is

not queriad ior status evary tequagt. but onlv when the .number of
empty spaces. detetmined at the lagt 5t|tus request hava baen usod
up in subsequent motion commands. ‘
Implagent;t}onailcet gcount of known ,empty gspaces and, decremgnt

' ~1E none,“ poll Topo q:th GETy STATUS LEET
Save. new value ,
Beturn galse if value 20, - . -, :

' .
T

6. TopoTeachhcbmpaiibEiiEQ)

TopoSoft and TopoTeach share the same bas:c“sﬁnténnstructure. S0
source code compatzb:l:ty is accomglxshedl easily. through
straightforward translation util:t:es These utxlitxes_ should
anly .be ..released concu:rently wzth TopoTeach releagse or -later,
jince Topoleach is_ stxll subzect to mtnor change. '

)

[

7. Demos.

There will be ai least a simple functionmality test. Other demos
may be inﬁggded if marketing writes anvi_
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1) I[nform MVP and the authors (Haydon & Kunzé) what we are up
to, and_ double check that. propesr. qcknow!edgements ara: ngan.

2) Arrange approprxate compensat;oq I

3) Uocumentation!! Simple reference. iniormation. and some '
sxmple egxamples of TopoSoft wo;ds. plus documentation on
the assembler and the editor. )
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