[nteractive Control

Completing the Loop for Total Automation

by
Michael ] Arena
May 29, 1985
MAE 412
Professor Michael Littman

Interactive Controiler

o110
o] | —
C_C 10
o000 ™
Macintosh et Signal Sensor Board
‘ ‘] I |
P 00
C - RS-232 Return 'D DD%
Information aogog
i '@,\: | Pus L\% o qj
” e

Phil Dworsky's
Interface to HORNBY

| R5-232 Block Computer
=tat )
L 558! O 200
L1oog, D%SI
L= 0j il [jr__,m

SRR

Train Tracks §

P

é

HORNBY

controller wired
for external control

174



ABSTRACT

A software and hardware interface between the block
computers on the main line and the HORNBY Zero-{ controller. The
block computers are already able to receive information from the
HORNBY controller via the interrupt service routine. So this
project enables the total automation of the main line without the

need for a person to monitor the system.
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INTRODUCTION

The automation loop involves many intermediate steps. The
block computers send their sixteen bits.of return information to
their signal sensor boards. These boards are all attached to a
single bus called the Return Information Bus. During the data
frame of the HORNBY power cycle, the signal sensor board sends
the information to the 6502 based project I designed. My project
then sends the information via an RS-232 3606 baud interface to
the Maclntosh computer. The MacIntosh then processes the
information and determines the appropriate actions to be taKen
which results in a string of characters. The string is the sent
over an RS-232 390 baud interface to Phil DworsKky’s project which
interprets the characters in the string and the simulates the
Keypushes on the HORNBY controller unit. The controller the
sends information out to the tracKs to control the locomotives
and talk to the block computers. And finally, the block
computers read information off of the tracks via LecKky’s

interrupt service routine.

176



HARDWARE
The board I developed uses a 6502 microcomputer to manage
shift registers for the Return Information Bus and an ACIA to

manage the RS-232 port.

Shift Registers and Logic

A comment about the hardware in general: because of the
timing restrictions and noise problems, the exact chip numbers
and types should be used if the project is to be copied. Do not
substitute LS for S chips, etc. because the timing will not
remain within specifications.

The address decoding logic is drawn in Figure #i{ on the
following page. All chips become enabled with an active low
signal. The RAM and LEDs do not directly accept ¢2 as an input
(as does the VIA, and the ACIA) so the output of the LSi38 is
OR’ed with NOT 8o. When g, goes from low to high (and NOT g,
goes from high to low which enables the chips), this becomes a
reference for the write timing for these devices.

The data that the HORNBY controller sends during a data
frame consists of 34 bits of information. Each bit is frequency
shift Keyed so each bit is a full square-wave cycle (see Special
Note below). I use one of the JK flip flops (configured as a T
flip flop) in the 7476 as a divide-by-2 counter since one bit of
return information is sent for every two bits of track
information. I us‘e two 8 bit shift registers (7491A) and the

other JK flip flop (configured as a D flip flop) to hold the
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seventeenth bit. Figure #2 on the following page shows the track
signal and the corresponding clock signal for shifting the
registers. A high-to-low transitioﬁ clocks the shift registers
and flip flop. The XOR gate (LS88) that goes into the clock flip
flop is used to account for different track polarities. PA9 1is
set low if the transition of the first bit in the data frame goes
from high to low and set high for the other polarity. Therefore,
the first transition of the track signal always creates a high-
to-low transition into the clock the flip flop. At the end of
the first bit of data, there will be another high to low
transition so the flip flop will toggle to low thus triggering
the shift registers.

The output of the clock flip flop is NAND’ed with PB7
which is high during a data frame and low otherwise. So the
shift registers can only be triggered by the track while in a
data frame. Finally, the output is NAND‘’ed with PA1i which is
normally high and is pulsed low when the software is reading in
the shift registers after the data frame.

Special Note: The drawing for the track signal in
Figsure #2 shows 35 low-to-high transitions and 34 high-
to-low transitions. Since the c¢lockK flip flop is
clocked on the first transition (low-to-high which is
converted to high-to-low by the XOR gate), it should
get 35 pulses but the output of the clock signal shows
only 34 transitions. Professor Littman believes that
it is possible that the last cycle bit of the data

frame does not exist so that would account for the
output.
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Logic Diagrams
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ACIA

This operation is much simpler, The logic signal from the
8522 goes into an MC{488 which makes it the correct voltage
levels for RS-232 communication. The MCi488 needs a negative
power supply so an ICL7668 is used which converts +5 volts into
-5 volts. The MCi488 also needs a positive voltage greater than
+5 volts so the unregulated +9 volts from the supply is used.
For receiving RS-232, 1 copied the circuit that the AIM-635 uses.
If vyou look on the Schematic Diagram, you can see that the input
line goes between two diodes; one from ground to the line and the
other from the line to +5 volts. This properly converts the

usual +i2 volts.

SPECIAL

1) There are two regulators for the project. One drives all
the logic components and the other drives only the LEDs. This
regulator’s output is denoted by +5L on the Schematic Diagram.

2) Because the LEDs draw so much current, a large 9 volt
power supply that can supply at least one amp should be used.

3) The flip flops are very sensitive to spikes so pull up
resistors and capacitors were used for all lines requiring a
logic "{* (i.e. +5 volts).

4) When powering up the components of the system, there is a
preferred order. First power the HORNBY controller, then all the
block computers, then my project computer, and finally start the

MacIntosh program running. This helps minimize garbage coming
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up on the Return Information Bus.

5) The blue and white wires coming out of the 44 pin
connector on my project are the Return Information Bus. The blue
wire is GROUND and should be connected to pin 17 on the signal
sensor board’s 44 pin connector. The white wire should connect
to pin 16 of the signal sensor board. NOTE: Most signal sensor
boards are missing the 4N33 that drives the Return Information
Bus so this may need to be installed. See the layout of the

signal sensor board in the train lab for more details.
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SOFTWARE

software for the interface is composed of two partis: a
program in the EPROM of my project computer, and a BASIC program
that runs on the MaclIntosh.

Interactive Control Program
in EPROM

listing with a line by line description of operation can
be found at the end of this report. The general functioning of
the program is as follows. During frame #i,-the sixteen bits 1n
the shift registers are read. Then two flags are checked to see
if special processing needs to be done. The first one is a flag
that says that the information Jjust read in was the return
information from a poll request of all computers. Therefore, set
the lowest bit of the 6 bits to a "{" and send it. The
MacIntosh checKs that the lowest bit is set otherwise it assumes
that the information just received was garbage. The next flag
that is checked if the first wasn’t true is one of the Lecky
mailboxes INTMPU. This signal says that the following data frame
will contain return information from a poll request. Therefore,
set the poll request flag for next time, throw away the {6 bits
just read in, and wait for frame 4. The reason for throwing away
the information Jjust read, is that it taKes 53 milliseconds to
send two bytes of data at 3866 baud. Since each frame spans
approximately 8.3 milliseconds (60 Hz), the 5 frames span 41.5

milliseconds. Therefore, if the information was sent, the
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program would miss the data frame with the return information by
the time it returned from the sending routine. If neither of the
flags were set then both bytes are checked for being zero. If
they are both zero then they are not displayed or sent. Finally,
the program waits for frame 4 where it clears the flip flops and

prepares for the following data frame.

Hornby Controller Program

The listing for this program can also be found at the end of
the report. The program has three main parts: the first controls
manual operation, the second controls automatic operation, and
the third handles editing of command tables. When the program
starts, it asks you to edit and/or" load the command tables and
then hit return. This allows you to set up the system before
beginning operation. You can save or load command tables by
selecting the FILE menu and the appropriate field. The 1list of
files on the disk is displayed and you can select on by clicking
it twice. (In the case of SAVE, if you want to save the table
under a new name then hit cancel and a new prompt box will appear
with a field to fill in the name from the Keyboard.)

When you hit RETURN, you enter the MANUAL mode of operation
where the user directly controls the trains instead of the block
computers. To get to the AUTOMATIC mode of operation, select the
MODE menu and the Automatic field and then click one of the
*huttons" on the screen. To get from AUTOMATIC mode to MANUAL

mode simply select the Manual field of the MODE menu.
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Manual Mode

The screen dump on the following page shows the basic layout
for the manual mode screen and the editing screen (each has a few
differences). Each 1little box on the screen is a BASIC BUTTON.
Clicking one of these "buttons" with the mouse is equivalent to
pressing the buttons on the HORNBY controller. There are some
buttons that are different or missing from the HORNBY layout.
There is no PANIC, CLEAR, or SLAVE Keys. But I have added
INCrement Speed, DECrement Speed, and TOGGLE direction for the
convenience of the user. The program stores the dir'e'ction and
speeds of each train in arrays, so hitting TOGGLE will cause a
lookup of the direction of the ActiveLoco and flip that bit in
the array. It then determines whether to send a FORWARD or
REVERSE character. Also, the program Keeps track of the
ActiveLoco by remembering the number of the last LOCO entered.
NOTE: Even though the user can control more than one loco with

the "slide", the program only remembers the last one.

Automatic Mode
The basic idea behind automatic operation is this: each
computer has an ID number (1-9). The return information consists
of two bytes. Each byte is an index in.to-an array of 256 command
strings. Each command string contains a sequence of Keypushes of
the HORNBY Keypad to be executed.
In Automatic mode, the MacIntosh can handle up to 9 block

computers. It first sends out a poll request to all computers.
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Then it waits for two bytes of return information. It then
checks to maKe sure that the lowest bit was set by my computer.
Then it determines which computer's'need servicing. It then polls
each computer in turn for its return information. It then waits
for two bytes of information from the Current Computer being
polled. Then it uses the high byte as an index into the Current
Computer’s command table. The string returned is then executed
(if not empty) by deciphering the the string, setting appropriate
values for ActiveLoco and the arrays Direction, Speed,
CompCurrl.oco. ActiveLoco, Direction, and Speed were described
above. CompCurrloco is the number of the loco that a particular
computer 1is controlling. The reason this is needed is
demonstrated by the following example:

There are two computers on the main line, #3 and #5.

Both have return information. The Mac polls #3 first.

This computer wants to set LOCO 7 to Speed 2. Then the

Mac polls #65. It wants to set LOCO { in REVERSE at

Speed 1{4. The Mac then polls both computers again.

Computer #3 has return information. The Mac polls #3

and receives the command to INCrement Speed. The Mac

checKs to see whether the ActiveLoco is the same as the

#3 Computer’s Current Loco {in the array CompCurrloco)

Since the ActivelLoco is number { (set by computer #3J),

the Mac first sends out a string setting the ActivcLoco

to 7 and then determines that the new Speed should be 3

and sends that string out.
This situation allows the computers to act independently of other
computers on the line since they don’t have to know about current
locos and such. However, a problem could arise if two computers

are controlling the same LOCO. One computer could set it to

REVERSE and the other to FORWARD so neither project would
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function properly. But you could modify this program to save
speed and direction in more arrays for each computer if this

becomes a real necessity.
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EDITOR

The reasons behind using tables of command strings instead
each user writing his own subroutine in BASIC are numerous.
First of all, since everyone uses a table with 255 command
strings (66 is not an allowed command), this helps standardize

system. Also, user written subroutines might affect the
operation of other subroutines. It also facilitates the uses of
multiple user systems. Also, the user does not have to Know
anything about BASIC programming or what characters to send, etc.
They only need to Know how to use a HORNBY Keypad.

wWwhen you select the EDIT menu, the screen depicted earlier
is displayed. The program then prompts you for the computer
number of the table you want to edit. Select a new command byte
by hitting the COMMAND button. You are prompted for a 2 digit

number. The old value of the string is displayed (which will
probably looK incomprehensible since it is a string of characters

which each Key translates. See table of Keys and characters
at end of report.) Enter a new sequence of Keys by clicking the
"Keys"” of the HORNBY layout. The speed slide is replaced by {5
distinct speed settings. If you maKe a mistake, use the DELETE
button to erase the last character of the New string. wWhen
finished entering the string, hit OK to save this new string or
CANCEL to forget it. NOTE: While entering a new string, the DONE
and COMMAND buttons are disabled so that you do not accidentally
forget to save a newly entered string. Clicking either OK or
CANCEL re-enables them. Hit DONE when you are ready to return to

the normal operation of the program.

1

~
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SPECIAL

1) A problem can occur if the program is in Automatic mode
and the track i= shorted. The Maclntosh will have s=ent a poll
request and then wait for two bytes of information. Since the
block computers never received the reguest the Mac will wait
forever. Eut there are two ways to fix this. On the HORNEY
controller, hit CLEAR and then enter a poll regquest by hitting
"3 1 -3»", If this doesn’t work then you might resei my project
then repeat the above procedure. A second method can be done by
switching to Manual mode on the Mac and then back to Automatic
mode (after CLEARinz the HORNEY). This will send a new poll
regquest. Again, yYou might have to reset my project.

2) Also, the Mac might hang if th return information sent by
a block computer is all zeros. My project never sends return
information to the Mac if both byrtes are zero. My only
suggestion to prevent this is to enfore the rule that at least
one by¥te of return information has te bLe non-zero. In fact, I
suggest that the normal format for return information should be
to set the high byte to zero and the loww byte to the desired
command. If, however, ¥ou need to execute a veryY long command
siring at one time then you could send two commands. The high
byte would contain the code for the first half of the command
string and the low byte would be the code for the continuation of
ithe command string. See note 4) below.

3) As a convention for namineg command tables stored on disk,

I use the descriptive name of the project followed by the
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computer number it is to be loaded into. For example, the two
that are on the "MiKe Arena”" disk are "Busloaderd4” and
"Turntableti®. So the project that controls the turntable would
be loaded as the first table in the array of nine tables.

4) Also as a convention, I decided that each command string
stored in the command tables could be 26 characters long. Each
charcter is equivalent to one Keypush. This maKes the size of
the table when saved to disk 5K. The two tables saved on disk
are in this format so if you need to expand the size of a string
then 1 suggest linkKing two bytes together rather than changing
the size of the strings. The Mac executes the high byte’s string
first and then the low byte’s string so you could consider this
one string of length 40.

§) Since the array of tables in the Mac prgram is 9x256x29,
this takes up 45K of RAM, so the program can only be run on a Mac
with 512K.

6) While in manual mode, ignore the buttons OK, CANCEL,
DONE, COMMAND, and DELETE. They only have meaning in the editor.

7) When the Mac executes a command string, it deciphers the
string and prints on the screen what operations are being
performed. But then I never bothered to clean up the screen for

the next command so this could be fixed in the program.
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CONCLUSION

The project works very reliably and performs all the
functions that I set out to do at the beginning of the semester.
The automatic system has been tested with only one block computer
at a time, but I assume that it will workK the same with multiple
computers.

Since the main software runs on a MaclIntosh, it will be very
easy to modify the program to suit the needs of future projects.
New "Keys" could be added to the HORNBY layout to incorporate
more functions. I hope that this project will prove to be

extremely useful to future students in the course,

7%1:,4!&4%; / (/wébz’g

Michael J. Arena
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List of HORNBY Keys and their
equivalent characters in the program

(This is from Phil DworsKy'’s repoft except for my extra Keys)

Speed Character
(4] A
1 C
2 B
3 F
4 G
5 E
6 D
7 L
8 M
9 (o)
i0 N
14 J
12 K
i3 1
14 H
HORNBY
Key Character
(4] (]
i i
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 e
INERTIA :
REVERSE ;
FORWARD ?
LOCO <
<- =
-> >
INC Spd +
DEC Spd -

b4

TOGGLE



Back View
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Schematic Diagram
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Start

MainLoop

wWaitFort

ChecKByte

Display+Send

Interactive Control Program

SEI
CLD
LDX
TXS
LDA
STA
STA

JSR
LDX
STX
JSR
LDA
STA

LDA
BEQ
LDA
STA
LDA
ORA
STA
ORA

STA
LDA
CMP
BNE
JSR
STA

JSR
STA
LDA
BNE
LDA

BEQ
LDA
STA
BNE
BEQ
LDA
ORA
BEQ
LDA

#FF

#01
23FA
0200

FB0BO
#F7

A003
InitACIA
#00

0205

23F5
MainLoop
#00

0200
0200

#02

A0O ¢

#0868

A0O1
O03FA
#0141
wWaitFort{
GetByte
0202

GetByte
0201
2205
PollData
©3F8

ChecKByte
#FF

0205
AfterSend
AfterSend
0201

02062
AfterSend
0201

s

..

Ve Ve Vo

AR T PR FEA PR 1Y

e

v

e e Ve %,

v

ATER TR TR PR 21

A\

e W

AT T TR T

e Ve

Ve v

we e v, v,

e v

A\

ATERT)

in EPROM

The next 4 Iinstructions are the usual
initialization instructions

Set computer number to 1

Mailbox for computer number

Location 8288 holds the bit for PA®
which Is either set or cleared depen-
ding on the polarity of the track.
This is explained Iin the writeup
Jump to Initialization routine

Mask for direction of Port A on VIA
Sets all but PAS to outputs
Initialize the RS232 port

Location 8285 is a flag to signal that
the next data frame will contain the
return data from a poll request

Load the PLRTY mailbox

If zero then start main loop

Else zero out location 8288

Load bit for PA®

Set PAL high and PA2 low

Store Iin Port A’s data register

Bring PA2 bacK high. Pulsing PA2
clears the JK flipflops before reading
return information

Load frame number

Is it frame #1?

If not then loop

Get first byte of return info.

Returned in A regiter. Location 8282

is the high byte of return information

Get next byte

Store low byte of return information

Load poll request flag

If set then got to special routine

Load INTMPU mailbox. This mailbox 1Is

set If Hornby Just sent a poll request

Not a poll request

It was a poll request so set poll

request flag and

Jump past section that transmits info
;, since we must catch next data frame

Load low byte of return info

Or with bits of high byte

If both zero then don’t display or send

Else display low byte
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STA
LDA
STA
JSR
AfterSend LDA
STA
WaitFord LDA
CMP
BEQ
BNE

2000
2202
4000
SendInfo
O3FB
8000
P3FA

#04
MainlLoop
WaitFor4

ALIRTER FTRA TEA TR O PR L)

~e

.
’

ii

at lower two LEDs

Display high byte

at middle LEDs

And transmit both bytes over RS232
Load this computer’s RDATA mailbox
and display at higher LEDs

Load frame number

Is it frame 4?

Yes, so got to main loop

No, so try again

This routine reads 8 bits from the shift registers and puts them in A

GetByte LDX
LDY
LDA
GetLoop CLC
TXA
ROL
TAX
LDA
AND
BNE

TXA
ORA
TAX
ZZZ LDA
ORA
STA
ORA
STA
INY
CPY
BNE
TXA
RTS

.
’
.
’
.
’

InitACIA LDA
STA
LDA
STA
RTS

..

.

; & poll request.

PollData LDA
ORA

#00
#00
#0090

A

A00o1
#08
zz2z

#0141

2200
#04
ADO{
#08
AD01

#08
GetLoop

#0B
cCoo2
#1868
Co03

0201
#01

.
’

ATERTHA T PRI PR PR PR PR T PUE VIR SOR DU

e

Ve Ve e v,

e

AT PR T

e

This routine sets the low bit
to a 1 so that the MacIntosh Knows that this is valid return data from

.
»

.
’

Clear all registers

Clear carry bit that gets shifted Into A
X temporarily holds byte. Transfer to A
then shift A left

Save in x

Load top bit of shift registers into A
Clear all bits but PA3

If bit was high then leave low bit of X
Ccleared since incoming bits are inverted
Else load temporary byte

Set low bit

And save again

Load bit PAS

Pulse bit PA{ low which shifts the

shift registers one bit to the left
Bring it back high

Increment number of bits we’ve read
Have we read 8 bits?

No, so get next bit

Yes, so put byte in register A

And return

This routine initializes the ACIA to 360 baud, No parity, 8 bits,
i stop bit, and enables transmitter and receiver operation even though
the receiver is not used -

MaskK for

Command register
Mask for

Control Register
And return

of the low byte of return information

Load low byte of return info
Set low bit
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STA
STA
NOP
NOP
NOP
LDA
STA
STA
JMP

0201
8000

#00
2205
P3F8

Display+8Se

Ve W

Ve “e

B ove vy

iii

Save it

Flash low byte to LEDs

Next 3 NOPs were to zero out an
Instruction. Just ignore them.

Load zero to clear
poll request flag
and INTMPU mailbox Iif set

d ; Display poll info then send it

; This routine sends the low byte then the high byte of return info
RS232 line.

s over the

SendInfo

Sendi{

Send2

LDA
AND

BEQ
LDA
STA
LDA
AND
BEQ
LDA
STA
LDA
AND
BEQ
RTS

Coot
#10

SendInfo
02014
Ccooo
Co0ot
#10
Sendd
02062
Cooo
Coot
#1410
Send2

AT PR Y

~e we e Ve W,

e

A

Load Status register of ACIA

Mask out all but Transmit Data Register
Empty bit

Ccan’t send new info yet

Load low byte of return info

Store in Transmit Data Register

Wait as above

Load high byte of return info
And send it
wWait as above

And return
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DO 4 A

10,203-(750, 450} 2
SOSYUB SsiunEditSoresn
cECATE 1,1 PRINT "To get 4o Al misds, st MODE”
LADATE 2,1 PRINT "o sutomatic then pit any ‘outien on”
LICATE 7,1 PRINT "the zoreen”:
tGCATE 147 PRI it
LOCATL (5.0 PR ;

- PR
(RIS RIS RS I I
iF ks

o

~

1 e (L
-y

5
(] ot

R
c

-
Dot}
= [

TR SRl P S R H
S ELLIDHA M UIVELG0S) =
LSS I e

STy =/

G0S5UB Transmit
GE‘TD ManualLoop

ST

-

i
iF keid o "+ ARND keyd < "-" THEH BOTO mant

[y

REM --- Increment Activeloco's speed but not past 14 or

REM --- Decrement speed but nat below 0.

REM --- increment and Decrement mean increase or decreas 2 zpeed
REM --- independent of Direction

i0 = Speed{Activeloco)

IF 50 = 14 AND vay}d = "+" THEN 50T Masnuzlloop

IF sp = 0 AND keyj = "=~ THEi 6070 Hanuailoap

iF keyd = "+" THEM sp=sp+ 1 ELSE sp=sn - |



LG Y

P
i3

REF --- iiight have ?. ¥ mm irain numoer

vy}
o
&
ey
O
-

A Eution

IF r»:;:au:%; »= "0" AND keud <= "6" THEN tnum = 10 ELSE thum =

[
ir inum =S THEM cwal =
it inwm= 10 THEH oval = ‘il"'l + '\féi_{i::..e:%;ii}
iF i i anH -,m‘ = i_
iF ¢ : ¥
REM H i:and}ea ihe c

Q)
Mmool

4 remember the correc f ot 'sdi_!*!.u

e
o

iF & g% = "< 1 " 6OSUB transmit. G070 mant
o o+ keyd e

[y IRLEX
ot

vy
ca

manz:
iF F‘Fiﬁf 15.;-30 eyd <> "7" THEN 6070 manl

oy T’" Activelaco

R 4
Py

RI-HIITRY
- 1
P ]

[ I i |
=4

o
= om
L2

b
Mmoo

M --- Character must be eithe
M --- & digit, or INERT1A h’:raa:.er

X
[ 4] m

=
[
£

(]

:-"

4«

%

P U

(A

e

[y

(x4

'S

[}

o]

-

o

=

[l

-

[}

&

=

gl

\_l"l

[op R op BILAK
[iout]
e

- £a "
—I
Il,l
=
ol

Ianu H.Dop

REM --- Wait for two bytes to appear on RS232

Foil:

Eoilloopt:
iIFLOC({1)=0 THEH GOTO FollLoop!
rig = IHDUTi i,

Follloopz:

IF LOC(1) = 0 THEN GOTO PollLoop2

, ah arrow,
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{

(

ris - iMPUTH(T, 12

DT

™o LA iR
s o is L DDIST Sallien a1l reraniars
ATE 1,10 PRIHT "Folling all compuiers
T el |

P ommprem b oo
PRI L R IaTR AR 1]

'as a signal that this byie and the next one are the actua!
raturn inmrr'r';ahcu'; Theareiically, all zeroes could oe relurned
sf no computer was ready to send information. it alsg
‘serves as a protecticr ejevice. if the Mac does receive 3

‘nofi-zers byte but the first ©
‘computer must have missed
"again.

it iz not a 1 then my project
he poll request so the Mac polls

—"‘..4

nl = ASCiriR)

iF ini AND 13z O THEN GOTO FoliALL

nZ = ASC{rZE)

LRCATE 2.2

TE‘{“{FAEE : "PRINT HERASnZ: HEE3(ni) TEETFALE ©
IF Fiode = manua) THE TG Mansatiioos

REFM ——- miGw J detarming which computers need servicing

OiTeel = 0

b o I AR )
e
s

it

uritask = &4
i -

13 > O THEM request{i} = 1 ELSE request{ij= 0

"
rri
-~
wn
[nal
-
[x
L2
o
(453
—
n
Ly

HEXT

Al

I

CurrComphium = |
£i1 --- Cycle through array of reguests untit Lhere are nd more
aﬁéjie;:.:ewestg

ir CurrComphum > 3 THEN GOTO PollALL

iF re 3;_;,?91_ t}_;_{rr__,_m'-pg\h_;rn} - o THEN CurrCompNum = CurrCompiurn + 1 : 607D HandieRequasis
£M --- How poll individual compuler

A
andiE

GQ*T£ 1,16 : PRINT "Polling computar =" -CurrCompium;
133 = STRICurrCompiumi+ ™ O » 7
*es‘nf'z"ﬁ ‘JPUTIALBU 13,13 ‘Clear out buffer if any junk in it
50O5UB Transmit

SUB Poil

GO

o)
|:'L|
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TEXTFACE | . LOCATE 7,10 PRINT HEAJin:y HEASUT1} 1AL T MLE W
CurrCommand = n2 ‘Do high byte first

it CuryCommand = O THErJ G070 wuxtEig.e

=??LE; = tablediCurrCompiNum- 1 CurrComimand

LOCATE .2 PRINT "EX eutmq coramand

TEZTFACE - PRINT HEZ$(CurrCoramandy;” " T#3.SPACES(Z0: TEXTFALE 0
Cuyrriine =7

DCATE Currline, b
S4B HandleCommand

L-I.‘

Currt i?'&’i'tf‘i’iat"ﬁ = fid ‘Do oy byte
r tand = 0 THEN GOT0 HandlerRequesis
= t-‘-b‘: ${CurrCompium- 1 ,CurrCommand;
i T ':' PRINT "E‘“:*t. ating command
TE'f{TFﬁJ - PRINT HEZS$(CurrCommandy,” " TH3.SPACES 20 TEXTFACE O

LOCATE Currline o
H05UB HandisCommand
CurrComoium = CurrCompium + 3
T0 HandisRHeguest:

Lon)

WL

Command:

7{-'

--- The foligwing does not necassarily have to be added bul | am assu
i ! i

-- that most proiect comput

A

A
£M-

REfi -—-- s:s:nz'ﬁ.ra:f‘um the trains. 5o, project 1 might think that the Aorpb
REM --- 15 curreniiy contreliing its train byt oroject S raight have chan
REM ——- current train while it had contral. Thersiore, i7 the currentliy A
REM --- iz differsnt from the train number in ComplCurrboco then ine new
REH i LR
REM ' ét aii

ir ,un-j string empty”; RETURN

ir “Command str ing empiy.”; RETURN

iF A _L,m,. - ;",-,3;. {CurrCompium! THEN G0TO ContinusRandiing

oo = CompCuriocolC unl'urmw.nm

—-
24
[34]
r~
el
(e
)
1t
[ae(]
Dai]

LA pE
Dan} .
[}

5 QTHEHE trab =1 ":ofs = 1QELSE extral ="":0fs=0

0 B Rl
;"‘J ||~1

“w oo

train selection: LOCO "exira$;” "digity)” -»7,

-4-
o#% ——d
:.“:L
-

—
'V
'_
uet
p

|

Dot
-ty

— L
eru

mT nenmng lm Lid

riine = Currbing + 1
E_BCATE currling, o

REM --- NOTE: This section losks very siimilar to the manual seciian
ContinueHandling

position = i

oh = MID$(THE position, 1)

WHILE onsition <= 20 AND e <> " " AND b o7
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rHEM TUiU T T AN
M- Ti‘iqf“r* direction of train

IS S ;:!;x;?-'%ﬂ:t}l-:” f-:\: “ }:' i H,:
RIiNT "Setting direction of train "Activeloco;” to "
ir dir= '-THFH 8070 toggied

h'flau :]\)r-l_rn:i:i‘ =0

Cu

1) ';s_;‘.,,; = ";
PRINT "REVERSL;
60710 toggleend

*x_ggfe’;:
irsction{Activeloco) = i
E'En':'_‘:f':; = ’ .
PRINT - EUP' HARDT;

toggiesnd
curibine = Curriine + 1
LOCATE Currline a
63508 Transmit
edid Contend

SontiE

S G £ "-" THEN GOT0 cont |
BENM --- incrament Alliveboco's speed bt not past 14 or
RE¥ --- Decrement speed but not below O
REM --- Increment and Decreiment mean increase or decrease speed
REM --- independent of Direction
a0 = Speed{activetoc)
iFsp=id AND e:::$ ="+" THEH BOTO Contkng
iF 2p =0 AND 3 = "-" THEN GOTO ContEnd
IFaf="+ TH;H sp=sp+ VELSEzsp=2p-1
Spesdidctiveloool = 2o

=e
=

- ™

% =7+ THEH PRI

£% = "-" THEH PRINT
CurrLine = Currbine + 3
LOCATE Currline,b
zendd = MID$butvald (33-sp), i+ 7
GOSUE Transmit
G070 Contend

contd

iF o} <> <" THEN GDTO con
REM -—- 11 new loco is 5
mult = 1
position = position + |
IF position » 20 THEN LOCATE 12,1 : PRINT "Malformed stringdi”;: G0TO Contknd
oy = ?1!D${T'3¢I$,pﬁ:§:‘;tim‘i,1')

4T “incrementing spesd of LOCO "Activeloco,”
T "Decrementing speed of LOCO "Activeloco,”

nt:
pecified then we want to change Activeloco

IF 3 <> "1" THEN GOTO iocol
REM --- Might have two dighi train numoer
IF position+ 1> 20 THEN GOTO facod

tempcd = MID$(TEG position+i,1)
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IF tempcd »= 07 AND tempcd <= "6" THEN mult = 10

.
i:
H 1-,-; + ‘fn%_‘;?esn

:‘E,,..
EL
.....4
i
™
-t
I

cf
r_"‘
.'

<o
2

A

M--- ‘u Wi qroE'Bt-t' foco charad tHr anr‘ pest o ¥
- owe j i read temped, then w:.t leaye it for next it&ratia:m
gowe jl gi't actually grab it we just jooked at il

x

A
m mm

W = "{ T+ l';fi}

it
(x4}

E}irac*h:n- f.:n AL u‘f“"Ll'l' 1]
EN Dir i1 &
fHP

®
Curriine = Cuiriine
5]

IFcd o> ™" THEN o070 contZ3

PRIMT "Inertia 7;

6075 contdend
coniii

PRINT "Set LOCD #7 A

Curtbine = Cui erH +

tiveloco:” to speed " 33-INSTR{butvald,c

.....v.,”.

tﬁﬂi&&ﬂu
sendd = ;;‘;. + 7

gh + i

_.

pasition = positii
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YT YIRS TR 8 T {I

Ly o=

f1oxm S0t HEM

o

IR R LR

ir

<

ML

2

1
nitialize the m

e

1 IR

PRINT #1 MID

—v:

il

H

~

Dok
moEm R
Ll
=

e
¢
i}

s

;,-n! 5‘{'.

£
(L)

G-.

Fns

il

g

i

=]

-

4B Hand

G645

gi

MEHY O

MEd?

ezo(i)

L
gi

mpur
if

i

FOR
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t
REM --- These parsmeters are burned into my EFEOM
_rt P01

)
rmomom

A0 A

-

i
§
i

e

iTAS T LEN=200Q

wehitte handing menus

F =i THEN ERE got L,LHT COrnand

Fmoz 2 THEN SOTS Dorile ‘goi FiLE Coimimand

F =2 THEN menud 1 noi l"n'%"*E selection then oo Lo EDIT seclion
F ita

o
[y
E
[x
1
-
o
rr
.-y
'.5..
(R
(44
3
[
=
C:;
m
=
9y
M

xp}

Loy QD
vy kol
5

E
=
!\:’
2
-z
e
o
I
e

Can 4
MEMNL G

e 4

4

o 4

b i

gnamed = THEN MENU _..',1 6O0TO MenuReturn
OPEH ﬁl narme} AS *2 LEN = MAXLEN

F AXLEM AS oufferd



GOTB MeanuReturs

REM -- Fnst the "files” box appears. Salact & file and then hit "OFEN
REM ——- "1 goit want o create a nesy Tile then hit "CANCEL”

REM --- A new "files” box appears wherse you can tupe in the name
REM --- if you don't want to create a file either then kit CAMCEL

?'i‘u:«m:rrxu; = iLE"*mJ
iF filenamed = " THEN MENU 2,0,1: 0T0 MenuReiurn
Dosave:

605U GetCompium
OPEN ?‘m‘-i':ai'm.-:z- AS ¥2 LEN = MAYLEN
FIELD #7Z, MAXLEN AS bufferd
FOR 1 =0 lﬂ 255
LSET ouffery = tablediblkid,i}
PUT #Z.i+1

REM --- Draws tagout of Hornby controlier kegpad and speed shid

SetunfditSorann:

LA

)

&

READ x4 nams
UTTOM 1,1, namd, (x,yi-{x+50,4+15)

FOR i=1S7T4d 33
READ =1, nam}
BUTTON 1, 1,nams,{x,uj-(x+:

20,u+12)

a2 e

FOR i 3470 30

READ =,u,nam$

BUTTON 1,1, nam$ (x,yi-(x+70,4+2!
NEXT i
READ x,y,nam}
BUTTON 39,1 nam$, ix,yd-(x+60,4+ 15)
RETURH

n

1L

)
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PEﬁ --- Bets the number of the array entry to be edited
SELLEMMANG:

#INDDW 3,(150,50)-(350,1003,2
":“' LG H‘_l
'_BCATc i,2
PRINT "eEnter 2 digit command in HEX™;
ULATE 2,10 INPUT commd
commy = UCASES$(comm3)
ir LENCcomm$) <» 2 THEM Commboop
vis = LEFT ${commd, i
ri% = RIGHT ${comm$, 1}
in = ASCNC’:’E? - 48
IF in> S AND In < 152 THEN 6O0TO Commboop
it iny IGTHENIn=In-7
IFin< 0GR In> 15 THEH GDTO Cormmioop

i = ASCIr 'ﬁ;‘-qu

iFm:% AND m < 1o Tﬂfﬂ T0 Commboop
iFrn: I THEN M =m -7

P GOR i 1D THEN GDVG Comimband
Comidm = 10¥in +

{F Comiviudim = O THEN 875 Comimiaop
1w CLOSE 3

PRINT "E’ ‘u_-“ computars BLEGD (1-8)7;
LOCATE 2,10 INPUT Dl

IF Bikid < 1 OR D Kid » 2 THEN Complanp
oikig = bikid -

YWiNDOw TLDS: 3

ST IImyE)

Kt Ui

REM --- Processes all the buttons

REM --- Command strings cen be MAXLEN characters iong

REP --- ‘wWhen finished entering begat. oke" usa "OK” to save the newly
REM --- entered string in the tabie or use "CANCEL" to enabie the
!

"DOMET and "COMMAND™ buttons. HJTE: while entering a string,

X
m
o 4

|

]

]

)
S

|

]

]

A

REN --- quit editing o rselect a new COminant ugte until you Ninished
REM ---with ths ;:r'ese:'at command ) Use the "DELETE” bution while you
REM ---arz entering h—gs in the string to erase the jast character
REM --- entered. Use the "COMMAND” bution to select a new table entiy
REM --- Use "DONE" to guit editing.

ble for gither "EDITT, "LOAD", or "SavE"

the ‘DI'"’ and "COMMARD™ bultons are disabled so that you can't
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Fovase ity = 3o et v 'Aafanll o cacmnd alaront AF Seran
LA aiil - § LR e L) Uiy L ST ESR R TR 2 U o U!_
- e . - =11 =~ . -

G0 s not an aliowed command
£ » )
HHSUE Getlomolivm
T :-’TS%ZE EE;
sty

CPRINT "coiting tabie for;
CPRINT "Computer #7blkid+1;

D PRIWT "Current string for command ™
TEATFACE 1 LOCATE 14, 21 . PRINT comm$™ ", . TEXTFACE

LOCATE 14,25 : PRINT tabled(bikid CommNum);
LOLATE 16,1 PRINT "New string: ™
LOCATE 16 V .

newoommy =

nurmkeys = O
ReEM —--
cditioop:

ﬂ"'Es?s'n‘iij-DiALGE{GZI

! utt:u'* P AnB putionid < 3% THEN ProcessCommiand
4 Turn off "DOME” and "COMMAND” buttons

tonid = EM kel = 77" 6OTO ed
keyd ﬁ.D,u Gutvald buttonid, 1) Find corresponding byte to send Hornby

= naweommy + keyd

REM --- button it was not & "key” so it must be an editing command

~ FrocessCommand: :
IF fuitonid » 34 THEN labelt ‘Branch it not "0K”
_ iabiedibikid, Commium) = newcommd

LOCATE M_.;?E - PRINT tablef(bikid,Commbum);
LOCATE 16,12 : PRINT tabled{blkid,CormmiNumy;
— BUTTON 26,1
BUTTON 27,1
o070 EditLoop
tabel i
IF biitionid » 35 THEN 1abel2
BUTTON 25,0
BUTTON 371
GOTO Editloop

— labelZ: 09

1 if ot TCARCELT

Cl’l
IJ
("l



j‘? outtantd » 3o THEN label3 ‘Branch if not “DONE"
RETURH
‘x:—::b;eiii.
1Fh _.Jf.’f.'_!tm.'.‘ 27 THEHN 1abeid ‘Branch if not "COMMAND"
6508 Getlommand
LOCATE 14,1 PRINT "Current string for ¢ 'lmmarm

TEXTFACE 1 LDCATE 14, 21 : PRINT comm$™ " - TEXTFACE 0
LOCATE 14,25 : PRINT tamE.$(I:ﬂk:i:j,i:e:trm'ni'-«'um'};: PRINT 5 3.2
LOCATE 16,1 : PRINT "Mew string: ”;
LOCATE 16,12 PRINT SPACES${25);
LOCATE ’lE-,i"?‘
newCommd = 7 numkeys = O
GOTO EditLoop
iabeld;
IF numieys = 0 THEN 6070 EditLoop Hothing to "DELETE"
filmk 2HE = ﬂUi'-"!’r(E.QS -1
LGCATE 18,12
i pumikeys >~ i THEN jabeis
newcomimy = 7 PRINT SPACE$(ZS);
LOCATE 16,12
GOTO Editioop

labeiS:

i}
(]

newoommb = LEFT T3inewe u?rnnﬁ,mjm ey :--
PRIHNT newoomms;
G670 tditLoop

Reft --- g,y coordinate of BUTTON, title of BUTTON
DATA 10,1107
DATA 10,130,4
DATA 10,130,1
DATA 10,176,0
DATA 50,110,8
BATA SG,130,5
DATA 30,150,2
DATA 30,170 ,<-
DATA 20,110,9
DATA 90,130,6
DATA 30,150,3
DATA 80,170,
DATA 130,110,Inertia
DATA 130,130,L0CD
DATA 130,150,INC ¢ pd

NAT A 13T 175 I,
LA NI o SR ROL N | ¥ ULL; "'P'J

DATA 210,150 Feverse
DATA 210,170, Forward
DATA 300,i0,14

219



DATA:

DATA Z0G,

p ATA 200,

DATA 300,

DATA 300,

DATA 300,

DATA 300,

DATA 300,108,

DATA 300,1185

DATA 300,130,4

DATA 300,142 3

DATA 304G,154,2

DATA 300,166,1

DATA 300,178,0

DATA 370,10,0k

DATA 270,40, Cancel
270,70, bone

DATA 37,100, Command

DATA 370,130,0ejete

DATA 210,130, Toggis

b

[ R I R
[ s BT v PV

Duy

B DAY ]

-‘L

-

N
o=

oo~

e T

(Y}

[y

REM --- End of pragram
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