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ANNOUNCING
COMMUNTICATTIONS SOFTWARE
COMPETITTION

First Prize: $159
Second Prize: §$50
Third Prize: $29

THE WINNING PROGRAM WILL:

:Allow non-disk users to communicate with at least the SCUA CBBS.
:Support file up-loading from, and down-loading to, available RAM
. using the Ward Christensen Protocol. See Protocol Docs below.
:May be adaptable to RTTY communication.

:Be as short as possible, for maximum Buffer space.

:Include user documentation and fully commented Source Code.
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* Potential entrants are reminded that STERM and the code is public
* domain and is available for downloading on SCUA C.B.B.S. However
* this competition is not intended to merely give prize money for

* making STERM cassette based. The judges hope for significant orig-
* inality. It is expected that two broad philosophies will emerge:
* Sorcerer specific using many monitor routines and thus shorter

* than another relatively Sorcerer-independent program. Both

* approaches are worthy of consideration by entrants.
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CONDITIOCNS:

. The winning entry shall become Public Domain.

No member of the judging panel shall be permitted to enter.

. The current SCUA committee (excluding any entrants) will be the

final judge of the winning entries and of prize distribution.

4. The committee reserves the right not to award any prizes, if
the conditions of the competition are not met, or the standard
of entries is insufficient to warrant awards for merit.

5. First prize will only be awarded to a financial member of SCUA

6. The closing date for entries is 3pth June 1984.

7. Entries should be posted to:

SCUA COMMS COMP, G.P.O. Box 24¢2, MELBOURNE, 3@##1l. Australia.
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* * * *  * * * * * * * * * * * * * * * * * *

{Ed: Originally from CP/M-Net "SYSOP", January 8,198p and downloaded
from SCUA CBBS as PROTOCOL.DOC for publication in SCUA Newsletter.]

I thought that it may be of some interest to those of you that use the
MODEM/XMODEM file transfer capability of Remote CP/M Systems, to get a
little insight as to the communications protocol (i.e. "handshaking
method") used by these systems.

Herein lie the details of a very good (not perfect) data communicat-



] S.C.U.A. No. 55 JANUARY 1984. 5.

- —— ", e W= - —— - — —————————p—— - V> . WS A S W N N Ge . - —— . = . ———— - = W W E G G e T ——_————— — ———— ———

ions protocol that has become the "de facto" standard for various
remote CP/M systems (RCPM's) that are accessible across the USA (and
now Australia). I also wish to give credit to Ward Christensen for
writing MODEM.ASM (CPMUG Volume 25.11) and Keith Petersen, Bruce
Ratoff, Dave Hardy, Rod Hart, Tom "C", and others, for enhancements to
Ward's original program that we now call XMODEM (external modem).

Data is sent in 128 byte blocks with sequentially numbered bklocks, and
appended by a single checksum at the end of each Dblock. As the
receiving computer acquires the incoming data, it performs it's own
checksum and upon each completion of a block, it compares it's
checksum result with that of the sending computers. If the receiving
computer matches the checksum of the sending computer, it transmits an
ACK (ASCII code protocol character for ACKNOWLEDGE (f4 Hex, Control-
F)) back to the sending computer. The ACK therefore means "alls well
on this end, send some more...". Notice in the following example, that
the sending computer will transmit an "initial NAK" (ASCII protocol

character for NEGATIVE ACKNOWLEDGE (15 Hex, Control-U))...or, “"that
wasn't guite right, please send again". Due to the asynchronous nature .
of the initial “"hook-up" between the two computers, the receiving

computer will "time-out" looking for data, and send the NAK as the
"cue" for the sending computer to begin transmission. The sending
computer knows that the receiving computer will "time-out", and uses
this fact +to ‘"get in sync"...The sending computer responds to the
"jnitial NAK" with a SOH (ASCII code protocol character for START OF
HEADING (#1 Hex, Control-A)), sends the first block number, sends the
2' complement of the block number (VERY important, I will discuss this
later...), sends 128 bytes of 8 bit data (thats why we can transfer
".CoM" files), and finally a checksum, where the checksum 1is
calculated by summing the SOH, the block number, the block number 2's
complement, and the 128 bytes of data. '

Receiving Computer:

mem /NAK/mmmm e JACK/ == m e
15H @6H

Sending Computer:

-------- /SOH/BLK#/BLK%/DATA/CSUM/---/SOH/BLKZ/BLKZ/DATA/etcC.
@1H ¢@1H PFEH 8bit 8bit @1H @P2H PFDH 8bit ....

This process continues, with the next 128 bytes, IF the block was
ACK'ed by the receiving computer, and then the next sequential block
number and it's 2's complement, etc.

But what happens if the block is NAK'ed?...easy, the sending computer
just re-sends the previous block. Now the hard part...what if the
sending computer transmits a block, the receiving computer gets it and
sends an ACK, but the sender does not see it?...The sending computer
thinks that it has failed and after 1§ seconds re-transmits the
block...ARGH!...the receiving computer has "stashed" the data in
memory or on disk (data is written to disk after receiving 16 blocks),
the receiving computer 1is now 1 block AHEAD of the transmiting
computer! Here comes the operation of the block numbers...The receiver
detects that this is the last block (all over again), and transmits
back an ACK, throws away the Dblock, and (effectively) *"catches
up"...clever! Whats more, the integrity of the block number is
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verified by the receiving computer, because it "sums" the SOH (@1l Hex)
with the block number plus the 2's complement of the block number),
and the result MUST BE zero for a proper transfer (e.g. @$1l+P1l+FE hex =
@@, on the first block). The sequence of events then, looks like this:

Receiving Computer:

ce——/ACK/=mmmmmmmmmm e /NAK/ == e e e e
@6H 16H

Sending Computer:

CSUM/---SOH/BLKZ/BLKZ /DATA/CSUM/---/SOH/BLKZ/BLKZ/DATA/etc.
8bit @1H @P3H PFCH 8bit 8bit @14 @@3H PrCH 8bit ....

Normal completion of data transfers will then conclude with an EOT
(ASCII protocol END OF TRANSMISSION, @4 Hex, Control-d) fromthe
sending computer, and a final ACK from the receiving computer.
Unfortunately, if thew receiving computer misses the EOT, it will
continue to wait for the next block (sending NAK's every 1§ seconds,
up to 1¢ times) and eventually "time out". Yhis is rarely the case
however, and although not *"bullet proof", it is a very workable
protocol.

Receiving Computer:

----/ACK/---/ACK/"Transfer Complete'/A>(or B>)
@6H p6H ...... ceeceeecccnn e ecenescssas

Sending Computer:

CSUM/---/EOT/---/A>(0or B>)
8bit P4H .....ccveeenn.

In some case, where the telephone transmission is repeatedly "trashed®
(weak signals, multiple noise "hits", etc.) the receiving computer
(and operator) will be provided the option to quit. Here, the operator
enters "R" or "Q" in response to "Retry or Quit?" (after 10 retries),
and 1if quit 1is evoked by the operator, a CAN (ASCII code protocol
CANCEL. 18 Hex, Control-X) is sent by the receiving computer to cancel
the entire transfer session (Note: it is possible to "garble" an ACK
to a CAN, and abort prematurely):

Receiving Computer:

-—--/NAK/...NAK's ten times.../"Retry or Quit?"(Q)/CAN/A>...
15H 18H

Sending Computer:

CSUM/--~/...Garbled Data....../===————cmmmm e = JA>. ..
8bit

A final considerations when using the MODEM program, 1is a timing
related problems when transfer status messages and/or textual data is
directed to the screen of a slow (48P¢9 Baud or less)’ terminal or to a
hard copy printer. This problem is readily apparent (multiple NAK's)
when using MODEM for the first time, and can usually be "cured" by NOT
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PARALLEL DATA TRANSFER - SORCERER/PIO/MICROBEE. Frank Herne.
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[Ed: This is the only article I have seen interfacing a Sorcerer to a
PIO bearing computer. Hence its value as at the very least as a
starting point for other tinkerers. It is transcribed from hard copy,
so beware any mistakes. Please write in with any ERRATA. Soon to come,
an article about reading Bee tapes.]

This first bit is by way of a preamble and a sort of summary for those
members into parallel data transfer. Yearbook 3 indicates that some
users are not getting their parallel ports to work in 8-bit mode.
There are two methods that I know work:

1. That by Ken Grimes (N/L No.41 Oct 82) for those who fear the
removal of screws from the Sorcerer and,

2. My own internal mod to 1link pin 11 of the 74LS374 to pin 14 of the
parallel port connector. (N/L No.54 Dec 83). _

[Ed: 3. That by Ivan Reid also in N/L No.54]
4. Sorcerer to Sorcerer data transfer using the drivers also in
this issue.]

The following is a method for data transfer between a Sorcerer and a
Microbee. The problem to be solved is that of bidirectional data
transfer along a common buss. It does not need either methods 1 or 2

above. SOKCEKE‘(_ __ DB2S_connectar MICROREE.

oS ASTRORE

|9 e o <7 AREADY

& )
l248552£43 |
| NG-7 X cee below ‘
‘ |

‘ 629712,7 B —— ' —a I%J/{SUT' Qa—'7

— — m— p—— l

Ic 1S SHowN From ONDER SIDE.

* Link input lines to output lines inside the Sorcerer DB25 connector.

The mod: Disconnect pin 1 of 74LS374 (8H/1, Mkl; 9H/1, Mk2) from
ground and join it to pin 8 of 74LS74 (8F/8, Mkl; 10E/8, Mk2). Now the
output buffer (Octal D-type Flip Flops) will only be enabled when data
is sent (OUTPUT DATA AVAILABLE goes low) and is reset when Acknowledge
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(QUTPUT DATA ACCEPTED) goes high. The reason is so that the input and
output bits can be sent along a common buss. And this is needed
because a Z8@ PIO (inside the MicroBee) uses bidirectional data lines.
There are no drawbacks as far as I can see.

The above circuit diagram includes a switch and 74LS123 which can be
mounted inside the DB25 connector. The switch selects the handshake
k¥ines for the Sorcerer depending on whether it is sending or
receiving. The MicroBee does software switching.

Sending Sorcerer Basic Programs to MicroBee.

Sorcerer: Add this line to your program - @ NULL 14 :LIST ENULLQ :END
Set the switch to 'send'.
BYE to Monitor.
>SE S=5<CR> <-- Delay is to allow the Bee to process the

>SE O=P<CR> the lines. Isn't the Sorcerer wonderful!
Bee: IN£1 ON<CR>
Sorcerer: PP<CR> <-- Will not show on screen now.

RUNLCR>

Watch the Bee Screen for errors which will occur in lines longer than
64 characters.

Sending MicroBee Basic Programs to the Sorcerer.
Bee: Add this line to your program.
5¢ OUT£1 ON :PRINT"PP";CHRS$(13) :LIST :0UT£@ :END
Set the switch to 'receive'.
Note the Bee sends a linefeed at the end of each 1line which must be
filtered out as per the MicroBee Engineers Notebook or in the Sorcerer

as below.

Sorcerer: BYE<CR>
>EN FE@P@<CR>
FE@@: CD 1lE FE @A 28 F9 C9/<CR>
>SE I=FE@@<CR>

Bee: RUN<CR>

Sending the MicroBee Pak to the Sorcerer.

————— ————————— ——— ———— —— ————_—— ——————— o ———————

Sorcerer: Enter this code in a suitable location, e.g., 1@¢pH. The
following routine loads the Bee Pak into a Sorcerer RAM Pac at CP@4g.

21 ¢@ C@ LD HL,C@@@ ;Point to buffer
CD 1E E@ . LOOP1l CALL E@LlE ;:Parallel in

FE C3 ‘ cp C3 sWait for first byte
29 F9 JR NZ,LOOP1

77 LOOP2 LD (HL) ,A ;Store it

23 INC HL ;Point next

7C LD A,H

FE E¢ Ccp E@Q :Is it end?

C8 RET Z s Yes!

CD 1E E@ - CALL EQLlE :No! Get a byte
18 F5 JR LOOP2 :Repeat

Bee: (Written in Basic ‘cause I dunno how a PIO works. It still takes
less than 3¢ seconds.)

149 OUTL1l :REM SET PIO

119 FOR J=§ TO 1@ :REM SEND SOME NULLS
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120 OUT 9,08 :NEXT J
139 FOR A = 49152 TO 57343
149 ouT @,PEEK(A) :REM SEND BYTE
159 NEXT A :0UT£@ :END
Sorcerer: >GO 10@<CR>
Bee: >RUNLCR>

When the prompt returns the job should be done.
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11 Morris Road, UPWEY, Vic., 3158 (@3) 754-6510.

The following was developed for use in connection with a program
(DISK2.COM) to enable transfer of data between two Sorcerers with
dissimilar disk systems connected via the parallel port. The program
transfers data at a speed comparable with that achieved with PIP on a
single machine. '

Note that the operation of these routines does not require any
hardware modification to the sorcerer. '

Documentation on cable for transfer programs

———— - - —— - ———— — —— - —— - ——————————— > o -

The parallel port is used on both the send and receive computers and
these are connected by a 2§ wire cable as follows:

One end Other end
R e 8
252 = = = = = - - - - - 4
K S 9
4 = = = = = - - - - - - 25-2
s 13
6 - = = = = = = - - - - 24
T - = = = = = - - - - - 12
8 = = = = = = - - - - - 1
9 = - - - - - - - - - - 3
1 = = = = = = = = = - - 16
1] = = = = = = = = = = - 18
12 = = = = = = = = - - - 7
13 = - = = - - - - - - - 5
16 = = = = = = = = - - -~ 10
17 = = = = = = = = = = = 22
18 = = = = = = = = - - - 11
19 = = = = = = = = - - =~ 23
22 = = = = = = - - - - - 17
23 = = = = - - - - - - = 19
2 = = = = = = - - - - - 6

NOTE: Pins 14,15,20,21 are not used at either end.

Pins 25 and 2 are commoned at both ends and connected with a
single wire to pin 4 of the other.

The connections are 'mirror-image' and may be read either way.

This routine is the parallel driver for the sending side:-
SENDIT: PUSH AF
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SNDT1: 1IN A, (@FER) :check to see if receiver ready
BIT 6,A
JR Z ,SNDT1-$
POP AF
ouT (@FFH) ,A :send it.
RET

This routine is the parallel driver for the receiving side:-

GETIT: 1IN A, (PFEH) :check to see if data available
BIT 7,A
JR % ,GETIT-$
IN A, (PFFH) rget it
PUSH AF
XOR A :this bit is the data accepted
ouT (@FFH) ,A :signal from the receiver to
LD A,(80H :the sender
ouT (@FFH) ,A
POP AF
RET

The sending side routine is capable of sending 8 bits in parallel
(contents of A register) to the receiving side (contents of A
register). Because of the nature of the connection it is also possible
to send 7 bits of data in the reverse direction. This can typically be
used for control information and would need additions to the simple
drivers shown here. Note further that since the connection between the
two machines is symmetrical, either can act as sender and receiver,

o e o —— o — s ot S e S e S Sm Swm S S TS M= e S e T M E e M P T TTT—.
e S 3 T e 3 5

199 Lower Heidelberg Road, IVANHOE, Vic., 3079. (@3) 497-3435.

I am conscious that I am featuring a 1lot in this issue, but there has
been a demand for this article - pat myself on the back! The
instructions may seem daunting, but are purposely detailed for step by
step construction. Have fun. This 2-3Meg mod. has several benefits.
First, the CPU never needs to be RESET when changing speeds, because
the change is clocked with a D-type flip flop. Second, the UART
(cassette and RS232) runs at normal speed irrespective of the CPU
speed. Third, only two tracks need to be cut and the less one cuts the
better, I guess. And fourth, it applies to all Mk 2 boards (B, C2 and
C4) and to the Mk 1 with only substitution of chip numbers. In what
follows chip numbers in square brackets [] refer to Mark 1.

The 2-->3 MHz modification involves breaking the feedback loop between
pins 7 and 3 of the 5CLK12 divide-by-three divider (LS112 - 22B or
[5B]) and interposing a LS32 OR gate. Clocking the OR gate with a D
type flip-flop changes the division to divide by 3 or 2 coincidental
with the clock pulses, so that the CPU is not upset.

However, not all of the Sorcerer likes 3 MHz, in particular the UART,
which needs a fixed 2 MHz CLOCKOUT signal for dividing down to provide
standard baud rates for cassette and RS232. So in addition to the
above changes to the 5CLK12 divider, this modification duplicates the
'0ld' divider network and wuses this solely for use by the UART. The
old divider is composed of an .S112 (5CLK12 --> CLOCKIN) and half an
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LS74 (CLOCKIN --> CLOCKOUT). Thus the UART runs at 2 Meg and the rest
of the Sorcerer at either 2 or 3 Meg. This suits all known versions of
the Sorcerer, including the C4 modification.

oo
O

— cuﬂfm — +2 (4 L374) —>cLockoUT

jo'
£s113 *&Y
[5‘5] i * 6ND
228 s inpicATOR (KEYROARD P1N 4)
Lj‘q‘ 2/3 Mey (See DEc #3.)
36533

23 Mey CIRCUIT (+3 or +2 for averything except VART)

Parts list: 1 X 74LS112 (Dual J-K flip flop) )Total cost

1.

1 X 74LS74 (Dual D-type flip flop) )approx. $2.50
1 X 74LS32 (Quad OR gate) )
1 X SPDT switch )

on the underside of the board, cut the trace joining 22B/7 and

22/3, [5B/7 and 5B/3]. This was the divider feedback loop.

2.

Next find CLOCKOUT to the UART and cut it. The fixed 2 MHz CLOCKOUT

will be later connected beyond this cut.

3.

For Mk2 only. On the topside, cut the trace running BETWEEN pins 4
and 5 of 16E. Note the word 'between' means that the trace
disappears under the chip, runs between pins 4 and 5 and 1is not
connected to either pin 4 or 5. This trace is CLOCKOUT going under
the chip to pin 11 of 16E. Check it with a multimeter first! (NOTE
also that the Mark 2 circuit diagrams incorrectly omit this
inverter (16E/11,10) from the CLOCKOUT input to 13H and 14H.)

[For Mk 1 onlyl. On the topside, cut the trace running BETWEEN pins
9 and 10 of 11H. Note the word ‘'between' means that the trace
disappears under the chip, runs between pins 9 and 10 but 1is not
connected to either pin 9 or 10. This trace is CLOCKOUT going to
pin 6 of Jll.

Bend out pins 3,5,6,7,9,11 of the new LS112. The remaining pins

1,2,4,8,10,12,13, l4 lS 16 are left down. Cut pins 6 & 9 flush with the
Chlp, they are not used Jumper pin 3 to 7 and pin 5 to 1l1l. I find it
easier to do the jumpering before piggybacking. Solder the remaining
pins to chip 22B [5B], so that you finish up with two LS112's one on
top of the other playing leapfrog with legs 1,2,4,8,10,12,13,14,15,16
joined in fond embrace.

4.

Bend out pins 2,3,5,6,8,9,11,12,13 of the new LS74. The remaining

pins 1,4,7,10,14 are left down. Jumper pin 13 to 14.

5.

Bend out all the pins EXCEPT 7 and 14 of the new LS32. Piggyback

the LS32 on top of the LS74 with pins 7 and 14 soldered together.

6. Join the following with small 1lengths of fine wire: LS32/2 +to
LS74/6, LS32/1 to LS74/3, LS74/8 to LS74/12.
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7. Piggyback this married pair of chips on top of 22C [1B] and solder
the unbent pins of LS74 to 22Cc [1B], i.e., 1,4,7,10,14,

8. Jumper 22B/7 [5B/7] to LS32/1, 22B/3 [5B/3] to LS32/3, new LS112/11
to LS74/11.

9. Connect the fixed 2 MHz CLOCKOUT to UART circuitry:
Jumper LS74/9 to 16E/11 - Mark 2.
Jumper LS74/9 to J11/6 - Mark 1.

10. Mount the switch in a convenient place and solder the wire from
LS74/2 to the centre contact. The other two switch contacts are to any
convenient +5 volt line and ground.

I have not had to junk any 280 nor RAM chips (yes, even 350 nS) in the
dozen machines that this mod has been done to. RAM timing in the Mark
1 and Mark 2B boards has occasionally needed adjustment though. See
N/L Oct-Nov 1983 for RAM discussion.

Finally, a caveat. At 3MHz the 12 volt regulator will need to supply
>200mA for the RAM, cf. about 140mA at 2MHz, depending also on RAM
chip speed, the faster chips usually drawing more current. In the Mark
2 power supply, the 12 volt regulator gets very hot due to the
proximity of the resistor (radiator!!), and can and does fail. The
easiest fix is to raise the 5 ohm resistor about 1.5 to 2 cm above the
board. In doing so the board and regulator is not heated by the
resistor. No additional heatsinking is then needed.

Thanks to David Woodberry for his original ideas out of which this
article arose.

- ———————————— — - ——————— —— ———————————————————— - — - —————————— - —————————— —— "

P.O. Box 164, WICKHAM, WA., 6729

Have those CP/M programmers among you, who use the relative jumps etc
available for Z8f¢ use, but not 8@8f@, ever considered the potential
plight of an unsuspecting CP/M user with an 8¢8@ system when one of
your super creations reaches him through the friend-to-friend public
program transfer network? If you have a conscience, consider using
this routine toc provide a warning if your program may have to run on
an 8¢8P system.

zZ8072: LD A,@Q7FH +$1111111 into accumulator

INC A :make it overflow ie. 10000000

JP PO,NOTZ8§ ;only 8@8f resets for odd parity here
Z280: etc scontinue, as 78§ detects overflow

;and sets "parity/overflow" flag
NOTZ8@: LD DE, Z8PMSG ;output "Needs Z8f" message,
etc sand return to CP/M

This routine relies on the 2Z89's multiple uses of the parity flag. For
arithmetic operations it becomes an overflow flag, whereas in most
other situations it reflects the parity. On the other hand, the 8§80
always uses it for parity.
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So far, I have had time to work through the first third of the book. I have
found only one progrom which will not work on the SORCERER. This program is
intended to “ring the console bell”. The SORCERER does not have a bui?t-?n sound
generator which responds to an ASCII 7, so naturally this progrom will not
perform properly.

If you are a beginner who wants to make CP/M "succumb to your wicked will”, bu
THE SOUL OF CP/M. My copy cost me about $33, which might seem high. I think
ot excellent value for my money. If you want to get a good overview of what the
ookh covers, read the author’s INTRODUCTION "in the bookshop before you
purchase. - _

If onyone reading this review is considering runnin? a course on the inner
workings of CP/M, I suggest that you have a look at THE SOUL OF CP/M. It could
be the ideal textbook for your students. But on the other hand, that may not be
a good suggestion. You might find that most of your students abandon your class
because they find SOUL is o better teacher than you arel
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199 Lower Heidelberg Road, IVANHOE, Vic. 3079 (03) 497-3435

Poor cassette loading, after ALL known previously published and unpublished mods
(EXIDY, SCUA, ESC, Dick Smith unpublished but observed, etc) were tried, was
fixed by changing R12 (Mk 1), R40 (Mk2), from 220k (or 200k) to 47k. The problem
was finally tracked to a very uneven mark/space ratio of the recovered square
wave on the output of the third op omﬁ (LM324 pin 14). This was after changing
all the active analogue elements in the interface and some filter fiddling.

This reduction reduced the window of the hysteresis loop for the switching of
the op amp com?crator - LM232 pins 12,13,14. Reducing its value gave a more
accurate 1:1 or 1:2 mark/space ratio of_the recovered ‘square’ waves using a
simulgted Manchester encoder as input. Took 4 tedious nights to fix one cassette
interface....

Don’'t try it unless you have access to a ‘scope - 1in some cases it worsens
accuracy of the mark/space ratio.

Also, two Tandy Data Cassette Recorders I have had dealings with appear to be
factory set with too much HF pre-emphasis to work well with Sorcerer interface.
It is presumably needed for Tandy tape recording format, but that's speculation.

PROPOSED ADDITIONS TO THE Z80 INSTRUCTION SET. Anon.
Courtesy John Green.

BBW  Branch Both Ways. EIC Execute Invalid Code.

BEW Branch Either Way. EPI  Execute Programmer Immediately

BH Branch cnd Hang. EROS Erase Read Only Storoge.

BMR  PBranch Multiple Registers. IBP Insert Bug and Proceed.

BOB  Branch On Bug. IP Ignore and Proceed.

BOI Byte Operator Immediately. MLR Move and Lose Record.

BPO  Branch on Power Off. RPM  Read Pro%roms Mind.

BST Backspace and Stretch Tape. RPP Rip Printer Paper.

CLBR Clobber Reaister. SRSD Seek Record and Scar Disk.

CM Circulate Memory. SRZ Subtract and Reset to Zero.

CRN  Convert to Roman Numerals. SROM Store in Read Only Memory.
DC Divide and Conguer. TDB  Transfer and Drop Bit.

DMP  Destroy Memory Protect. UER  Update and Erase Record.
DO Divide and Overflow.

[Proposed additions? I thought they were already there. Ed]

The following ‘shortform’ hard copy Library Catalogue was kindly sent to SCUA by
Chris Halliday, President of Sorcerer Users Group (S.U.G.). It was transcribed

to conform to our N/L format. It does not figure in tte N/L page numkering and
is supplied cs on appendix which may be filed separately from the N/L.

A fuller ond more descriptive Cotalogue, _soon to be released, will be on tape
only. The boys in Sydney have been busy. Thanks guys. ,
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DIGITRIO, BASIC AND SYSTEM SOFTWARE PROGRAMS. Phil Moyle.

Current oddress?2?

As o user of the Digitrio System, I have been progressively transferring my
cassette files onto CP/M disks. Among the files I have wanted to save have been
$%$20rd Swannel's (SYSTEM SOFTWARE), ‘Touch Type Tutor' programmes, TTY1- ond

Richard was kind enough to write an Uﬁlooder to be implemented after loading the
tape file at 200H, but after all this, still no success. fEd:. see also Bob
itcffggdis contributions in N/L Sept ‘81, Nov '81. and Steve Maddocks comment in
an '82.

After uploading , the TTY programmes also reconfigure the first 100H bytes of
memory. Poking around in the @ to FF memory area, I found o CALL CB858H (C3 58
C8) cz 1B-1D. As this is a call to the RomPac Basic RUN routine, I knew I had

trouble because the Digitrio Controller does not allow the use of a RomPak.

With the Digitrio CP/M disk comes a copy of Standard Basic which relocates
itself to 8000H, so I started to work my way through the TTY file looking for C3
58 C8. I found it at 41B-41D and changed the C8 to 88. It works!

Thus the procedure for this exercise is:

. Boot CP/M.
Go to Monitor.
LO 1 0200 <-- load the caossette file @ 200H.
EN 100: C3 00 50/
EN 41D: 88/
EN 5000: 21 00 02
11 00 FE
01 00 48
ED BO
C3 10 00/

7. GO @
8. SAVE 90 TTY1-.COM
In

order to use TTYIl-, it is necessary to...

o WN—
NN

1. Boot CP/M
2. Load BASIC
3. Load TTYI1-

[Ed: Thank you, Phil, for the idea and writing about it. Readers may care to
note the address of the relocator at 5000H. I cannot see why the relocator is so
far up in memory for such a short program. Bears thinking about for preservation
of disk space for us poor chaps with only 205k

* % % ¥ k %X %k *x % k X ¥ ¥ k *x *k *x ¥ %k % % ¥k ¥ %k *x ¥k ¥ %k *x *x X X ¥ &k * ¥ ¥ *x ¥ x

MICROBEE Taope Loader Brian McHugh ‘

35 Blackwood Terrace, HOLDER, ACT 2611. AH (D62) 88 5550

MICROBEE tapes at 300 BAUD are essentiglly identical to SORCERER topes. The
physical encoding is the same at the byte level ond the only significant
di¥ference in file format is that there is no ’'leader’ sequence between the
header and the data blocks. The header is the same length, lengths and
addresses in the header are the same, blocks are the same length ond the 'CRC’
checking is identical. The MICROBEE header supports one more file name byte and
hﬁs g EggRgad execute control bytes corresponding to bytes which are not used by
the .

The BEELD program listed below will read o 300 BAUD MICROBEE tape and store the
header in the monitor work area (MWA) ond the daota in memory starting at oddress
"ADR’. The program can be loaded anywhere, but if it is used at FP30, it will
handle the maximum MICROBEE file or an SORCERER memorg size without
overwriting itself and will be compatible with the Development PAC.

The program does not attempt to load the file at the address in the header as
this wi?l probably not worE in the SORCERER. ADR is set at zero, but, if the
file is to be loaded somewhere else, the data con be moved after loading or the
address at 'SET’' con be changed before loading. Note that MOve may not work if
there is an overlop.

After reading the header the program displays 'LOADING -’ ond finally writes the
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standard header displaI on the screen. Only the first 5 chaoracters of the name
will be disploKed. All CRC bytes are checked and you may get ‘CRC ERROR'. It
returns to the Monitor when loading is complete. If nothing seems to be
happening, the <ESC> key etc. will get you out of the progrom.

The BEELD progrdm uses a lot of EXIDY MONITOR 1.0 routines but it shouldn’'t be
too hord to convert it to another monitor. It has actuolly been derived from a
much longer program which is more independent of the monitor.

Having read the datc in, what then? Some machine code programs may be run after
a few minor changes to monitor calls and port references, but mos{ would need a
lot of work. BASIC programs would need token adjustment aond there would still
be trouble with PEEKs and POKEs and other incompatibilities. ASCII text files
should be OK so the pro?rom may be useful for word processor files and machine
code programs with simple console I/0 and no special graphics. Assembler source
files may also be useable. .

So, the ﬁrocedure is:
1. Get the program as listed into memory starting at F030.
2. Save it on tape --> SE X=F030

--> SA BEELD F030 FD80

To use:

1. LOG<CR>, or LO<CR> and GO F@8@G<CR>

2. No indication is given of the end of loading BEELD, if LOG_is used.
3. Insert a uB tape, start the recorder aond the program will load.

4. The monitor prompt appears at the end of a successful uB tape load.

R MICROBEE TAPE LOADER ------
; EXIDY MONITOR 1.0 ADDRESSES ETC.

WARM EQU OEGO3H

GETIY EQU @E1A2H

MOTRON EQU @E28 AH

MTROFF EQU QE2AFH

GETHED EQU @E71BH

BLKADJ EQU QESA9H

TAPEIN EQU @E2DAH

FINISH EQU @E1D4H

CKCRC  EQU QE74EH

LDGMSG EQU QE4BFH

FILHD EQU @E453H

MSGOUT EQU @E 1BAH

HEDPRT EQU @E6DEH

TAPES  EQU 3DH

THEAD EQU 57H

HSIZE EQU 7

. ADDRESSES

ADR EQU 0 ;LOAD ADDRESS
ORG OFD30H ; PROGRAM

. START

BEELD CALL GETIY  ;MWA
LD SP,IY  ;STACK
LD (1IY+TAPES),® ;300 BAUD
LD B, 1 SUNTT

CALL MOTRON :START TAPE

CALL GETHED :LEADER + HEADER
. BEE HAS NO DATA LEADER

LD - HL,LDGMSG ;REPORT

CALL MSGOUT

33 LD HL,ADR ;LOAD ADDRESS
) E, [TY+THEAD-HSZE) | €BYTES
LD D, (1Y+THEAD+HSIZE+1)

(DBL  CALL  BLKADJ ;SET FOR BLOCK
JR Z,LDBLX-$$ ;END?

LDBLA | CALL TAPEIN ;BYTE
JP Z,FINISH ;ESC?
LD (HL),A ;STORE IN BUFFER
INC HL ;NEXT BUFFER
DJNZ LDBLA-$ ;END BLOCK?
CALL CKCRC ; CHECK CRC
JR LDBL-$ ;NEXT BLOCK

iDBLX CALL MTROFF  ; TAPE OFF
; LOADED - PRINT HEADER
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LD HL, FILHD
CALL MSGOUT
CALL HEDPR
P WARM ;BACK TO MONITOR
Addr @ 1 2 3 4 5 6 7 8 9 A B C D E F
FP30: CD A2 E1 FD F9 FD 36 3D D@ @6 @1 CD 8A E2 CD 1B
FP4@: E7 21 BF E4 CD BA E1 21 @@ @0 FD 5E 5E FD 56 5F
FP50: CD A9 E6 28 OF CD DA E2 CA D4 E1 77 23 10 Fé CD
FP&@: 4F E7 18 EC CD AF E2 21 53 E4 CD BA E1 CD DE Eé
FP7@8: C3 03 EO 00 00 00 00 00 00 00 00 00 00 00 00 00
B & & ® % % % & % % ¥ %X ¥ ¥ ¥k % x ¥ x kx & k *x % k k k ¥ % ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ = »
DIGITRIO DISK CONTROLLER - REVIEW Frank Schuffelen.

-————— —_— o v — —— =S -=T=TT==—=====

66 Porter Street, TEMPLESTOWE. 3106. (03) B846-2424

Recently I decided to purchase the DIGITRIO disk controller, havin? previously
owned tKe imported 5.25" VISTA disk drives and controller. Though had been
perfectly happ¥ with the VISTA, 1 felt somewhat restricted in not having access
to 8" drives, for easy access to commercial software.

DIGITRIO will supply the controller only, or the controller and one or two 5.25*
or 8" disk drives built into a cabinet. One thus has the option of buying the
unit read¥ built, or to assemble it oneself. I chose to buB my own 8" drives and
cabinet. This was because I specifically wanted Slimline rives and DIGITRIO’'s
built up system only has Standard Drives. Moreover, the 50 way connector from
the Sorcerer to the controller is purposely very limited in length, so I elected
to mount the controller inside the Sorcerer case. Ribbon cable length from the
controller to the drives can be quite long (o metre, in my case) permitting a
greater scope for hardware layout.

For those wishing to build up their own 8" Mitsubishi system, as I did, I will
?tiﬁmpg to describe what to do and what to look out for. You will need the
ollowing:

One or two 8" disk drives (mine are Double Sided Double Density), DIGITRIO
controller, a power supply and case for drives, screws for mounting the drives
in the case (from drive supplier), terminal blocks, fan & safety guard, fuse and
holder, mains lead to suit, toggle switch, ribbon cable and a sheet of thick
aluminium to mount the power supply. Optionally, a BULGIN mains filter with 240V
socket attached.

Cut out a hole in the back of the drive case for the ribbon cable, bolt a thick
sheet of aluminium in the back of the case, and the switch in the front of the
case. Wire up the connections to the power SU?81¥ fan, switch, etc. Make
changes to the links on your drives os per the DIGI RIO manual. For MITSUBISHI
slim line drives I had to make the following 6 changes:

1. Solder a small link across two cd&oining dots marked Y at D9.
2. Remove the green connector from JFG and put it on JSG at Al.
3. For the B drive, move the connector from 1 to 2 ot DI.

4. Remove the terminating resistor network from one of the 2 drives, leaving the
other one in place, where your end 50-pin plug goes (usually top drive) at El.
If ﬁou are using one drive, leave the terminaoting resistor network in place.

5. Remove the connector link from X at C4, place it across 2S at Cl.

4. Remove the link from Z at D1® ond place it across C at DI

To install the controller inside the SORCERER you will also need to do the
following. Note that power is drawn from the Sorcerer supply rails. Cut and bend
an aluminium plate to act as a chassis for the controller board. Fit connectors
to the ribbon cables. Mount the fan - you may need to remount the transformer,
fuse and switch.

I om grateful to the following members for their help: John Cheeseman, who
designed the installation of the controller and foan into the SORCERER; Bruce
Alexander, who converted the SORCERER to switch between 48K and 54K; Dale Grose,
for supplying the cabinet for 2 Mitsubishi slimline drives and their power
supply, ond much advice.

The rice of the DIGITRIO controller also includes a well written technical
?0??0? plus a book explaining the use of CP/M. Software supplied includes the
ollowing:

Sof tware supplied by Digital Research:
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SORCERER PORT ASSIGNMENTS,

= mms=mm=sss=

8 Verdun Street,

PORT {@FCH IN

DB7
D86
D85
DL
DB3
DB2
D81
DBA

SERIAL
IN.
DATA

SURREY HILLS.

Jim Graham.

Vic. 3127 (#3) 836-~-3804d

ouT

087
DB6
DBS
DBL
D83
DB2
DB1
DBdA

SERIAL
ouT
DATA
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PORT W@FDH IN

DB7
DB6
DB5
DB4
DB3
bB2
D81
DBd

UART PARITY ERROR
UART FRAMING ERROR

UART OVERRUN

Rx DATA AVAILABLE

Tx BUFFER EMPTY

auT

DB7
DB6
DB5
DB4L
DB3
DB2
DB1
bDBd

NO PARITY

PARITY. 1 EVEN @ ODD
STOP. 1=2 STOP @=1
BITS PER CHR NB2.
BITS PER CHR NB1.

PORT  @FEH IN

DB7
D86

DB5
DBL
DB3
DB2
DB1
DBd

PAR. DATA AVAIL.
Unused

E256 (GETIY)
-)

)
)
)
)

KEYBOARD
IN
DATA

ouT

DB7
DB6

D85
DB4
D83
DB2
DB1
DBd

@=CASSETTE 1=R5232
BAUD RATE @=300 1=1200
PARALLEL DATA ACHK
MOTOR CONTROL 2
MOTOR CONTROL 1
-) KEYBOARD
) OuTPUT
) BITS
-) @-3

PORT @FFH IN

DB7
DB6
DB5
DBL
DB3
bDB2
DB1
DBd

{
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-PARALLEL IN

ouT

DB7
D86
DB5
DB4L
bB3
bB2
DB1
DB@
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SHEDDING A BIT OF LIGHT ON DISK FORMATS Andrew Marland.

:::‘”:::::::::::::::::::::=========:=== oSS ZD=S==zZ==S===

[Ed: The following is part | o series of articles on disk formats which are too
long to publish in one go. The tables will be in the November N/L.]

Ever since I started word processing (1980), I’'ve been trying to get some sense
on the subject of disk compotibilit¥ from suppliers and other people who-ought-
to-know. i felt then, and I still feel, that if only the manufacturers hadn’t
gone out of their way to make things difficult, floppy disks would be an ideal
medium for communicc!ing large amounts of text over space and time (eg. to send
my Australion correspondent a machine-readable copy of a patent I’'m drafting
now, so that he con amend it easily in response to Austrolion patent office

objections in, say, three years' time).

For years I was simply fobbed off with remarks like “can’t be done” or "too
messy”. But a little information did begin to trickle in. Then one or two firms
sto;led selling programs to read several formots on this or that specified
machine.

Mechanical compotibility:

Drives come in various sizes eg. 8" and 5" which can’t read disks for another

size. 5" drives come in three different stepﬁer motor pitches: 48, 96, and 100
c

tracks per inch (tpi). Some drives are switchable between 48 and 96. The number
of trocEs actually used is under software control and is not a direct function
of the drive mechanics, but in general: 35 or 40 tracks means 48 tpi, 80 tracks

means 96 tpi and 77 trocks means 100 tpi. Finally, for double sided operation,
the drive must have two heads.

Electrical compotibility:

Dota is written onto disks in two stages, in a first stcﬁe (track formattina) a
lot of blonk data is written onto the disk, together wit "sign-posts” marking
the beginnings and ends of sectors. This is true both of hard sectored disks
(the ones witg lots of little holes round the hub) and of soft sectored disks.
In o second stage, the operating systems writes and reads useful data in the
places morked in the track formatting stage.

Different disk controller electronics produce (at least) the following mutually
incompatible kinds of track format:

1) Soft sectoring on the lines laid down bK IBM in about 1978 and generally
embodied in tge Western DiEitol family of chips;

2; Soft sectoring in any of the various ways devised for CBM, Sirius, or Apple;

3) Hord sector ]8 sectors per track (North Star and Vista are similar enoug
for software to get round their mutual incompatibilities); and

4) Micropolis 16 sectors per track and either 48 or 100 tpi. The only soft
sectored 100 tpi formats I am aware of are used by the Exidy Sorcerer, which
started in Micropolis hard sector format and then moved on to soft sector
using the some drives, but a different controller card.

A controller card also needs to be able to control selection of one or other
head of a double-headed drive and to be able to cope with single density or
double density or both. For simplicity, let’'s assume that there 1is only one
kind of single density recording scheme (FM) ond only one kind of double
density recording scheme (MFM).

Operating system compatibility:

Eoch operating system hos its own idea of where to store directory information
on a disk, and what kind of information it will use to locate a file, and as a
side issue, it may encode directory data (eg. DEC RT/11 packs a file name at
six bits per letter).

Skew :

The best way to use o disk is to read or write an entire track in one go. This
is what the IBM PC does, for instance. However, an entire track ma ave 6K
bytes or more of data, and a smaller buffer may be preferred. The guffer must
be at least one host (ie. on-the-disk) sector {ong Common sector lengths are
128, 256, 512 and 1024 bytes. In between reading or writing each sector in a
sequence of sectors, the computer needs to do various bits of computing, eg.
transferring data from an input buffer to where it’s needed in_ RAM or vice
versa. This takes finite time, during which the disk moves on. Thus the next
sector cctuoll{ available when the computer is next ready ‘for disk I/0 is not
the immediate ¥ adjacent sector, but rather the next-sector-but-N. This has
lead to two different schemes for interleaving sectors round a track, both
schemes being called “skewing”.

1} The sectors round a track are numbered in sequence, but the cunning
operating system asks the disk controller hardware to work on sectors in a
funny order, eg. 1, 7, 13, 19, 25, 5, 11, 17, 23, 3, 9, 15, 21, 2, 8, 14,
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2¢, 26, 6, 12, 18, 24, 4, 1@, 16, aond 22, instead of 1, 2, 3, ... .

2) The sectors are initially numbered in a related higgledy-piggledy order
round a track by the original track formottina operation eg. in the above
example, the sector numbered 2 would be in 7th place, the sector numbered
would be in 13th ploce, and so on. With this second system, skewing is done
“once-and-forever* by the formatting program, and thereafter the operating
system just asks for the sector number it tirst thought of.

Note that the principle of giving sectors labels that do not make sense at
first glaonce can be taken to greater lengths: the associated recorded trock
number need not match the host track, and sector and/or track numbering can
start at vaorious orbitrary values. Tracks ?eneroll start at 0 for the outside
track, but sectors commonly start at 1, with and 81H being alternatives
mentioned in the tables below.

CP/M variants:

The strength of CP/M is that many of its format features are taoble-driven so
that each manufacturer can do what it thinks best in disk usage. The weakness
is_ that this gives rise to a lot of not-quite compatible formats. Tables of
relevant information follow, but several words of explanation are needed first.

CP/M provides for a "“disk parameter block” (DPB) which defines most of the
features o designer needs to be able to modify in order to fit CP/M to some
specific hardware, eg double sided 48 tpi drives, a double density controller
card, and a Winchester hard disk unit. Although floppB disks are the only kind
of disk of interest in trying to exchange data, the DPB table must also be
capable of coping with hard disks, which means that in_ giving "likely” ranges
gf Eoluef below, I have limited myself to the more likely parameters for floppy
isks only. “

SPT is a word defining the number of 128-byte CP/M sectors er track. These
CP/M sectors are usually bunched into “host” sectors of 256, 512 or 1024 bytes
per sector. The number of bytes per host sector is an essential item of
information for your BIOS, but does not appear in the DPB, since CP/M “thinks”
in 128 byte sectors at all times.

Likely values of SPT are: 12H for 5” SD 128 bztes/sector (BPS)
14H for 5" SD 256 BPS
2@H for 5" DD 256 BPS
22H for 5” DD 256 BPS
24H for 5" DD 256 or 512.BPS
28H for 5" DD 512 or 1024 BPS
1AH for 8" SD 128 BPS

34H for 8" DD 256 BPS
(sorry, no examples of 512 BPS)
4QH for 8" DD 1024 BPS

(One of the common double sided schemes “pretends” that the extra sectors on
the “other” side run on from the sectors on “this” side, in which case the SPT
number is doubled).

It should be possible to write a routine for inspectin an “alien” disk,
determining the size and number of the host sectors, and then setting SPT
occordingly. Also, if the sector numbering around the trock turns out to be
skewed, there is a very good chance that no further skew data is required.

BSH and BLM are two single byte values definin the SAME quantity, nomely the
“block” length. CP/M allocates disk space to files in whole numbers of “blocks”
so half a b?ock length is “wasted” by each file on the disk (on average, in the
long run, ond assuming that files come in random lengths that are iong in
comparison with the block length). Likely values are as follows:

Block length BSH BLM
1K = 8 CP/M sectors: @3 @7
2K = 16 sectors : 04 @F
4K = 32 sectors : @5 1F

in other words block length in CP/M sectors is equal to 2 to the power BSH or,
alternatively, it is equal to BLM + 1. ,

EXM is the extent folding mask. After blocks, CP/M "thinks” in "extents” which
are chunks 16K bytes long, regardless of block size. EXM indicates the number
of 16K byte extents that can be pointed to from a single _directory entry.
Likely numbers are: @ means | extent, | means 2 extents, and 3 means 4 extents;
ie. there are EXM + 1 extents possible per directory entry. Warning! there is
no requirement to pack all the extents possible into each d;rectorg entry; for
example, by using an EXM of @, where 1 would have been possible, bytes in
each entry could be “reserved”, (or wasted, depending on how you look at it).
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DSM is a wg;d gefaniag t%ghpumber ﬁf blocks on obgiven disk, :1thdtht blgﬁks
i t , ie. there are M 1 k t i

Eﬁéggr ngﬁclsges therglocks Jged by the diﬁgétgry LS% goegn note 1néfude t :

trogkaFges%gved for the operating system. This number of tracks is given by the

wor . Thus:

1 éBLM + ]‘/8 = block size in K bytes
2 DSM + 1)(block size) = Storage in K bytes
3) OFF + 8 x (Storage in K bytes)/SPT = tracks

DSM has an effect on EXM: if DSM is a one-byte value, then twice as many blocks
can be pointed to in a given 16 byte length of directorl than would be possible
if DSM were o two-byte value. Another twist is that each directory entrﬁ must
be capable of pointing to at least one entire extent, which means that 1K byte
blocks caon only be used with o disk having a DSM of FF or less.

The remaining three entries relote to directorg size. The directory olwoKs
starts ot b?ock @, aoand a whole number of blocks must be assigned to the
directory. Each block assigned to the directory is represented y @
corresponding 1 bit in the allocation vectors 0 ond 1. Thus likely velues of
ALT are 8@ (?or one directory block) C@ for 2 blocks, E@ for 3 blocks and F@
for 4 blocks. The rest of AL& and all of ALl are all zeros on floppy systems.

DRM 'is the maximum directory entrﬁ number (numbering is 0 thru DRM so there are
DRM + 1 directory entries), ond CKS_ is the number of CP/M directorz sectors_to
be checked (to make a surreptitiously changed disk R/0) ond is thus normally
equal to M + 1)/4. Since there are 4 directory entries to one CP/M sector or
32 entries to 1K bytes, the following values are likely for DRM->CKS:

ALD 80 Cca EQ Fo
Block size 1 block 2 blocks 3 blocks 4 blocks
1K 1F->08 3F->10 5F->18 7F=>20
2K 3F->10 7 F=>20 BF->3@ FF->40
4K 7F->20 FF->4@ 17F->68 1FF->80

Warnings:

Given g defined block size and ALU, DRM may be less than the value given in the
toble. Some manufacturers appear to have used this as a way of “reserving” some
of the directory space on a disk for o little bit of system thot wouldn’t
squeeze into the available system track space. For exomple, Kaypro .appears to
get away with o single system track (OFF = 1) by putting some of the system
into space “allocated” to the directory. I call this a_ “funny”. Similary CKS
may be smoller than the value expected from DRM, eg. haolf the expected value,
in order to speed up directory checkin? at the expense of confusion if two
disks have identical first directory halves but different second halves, and
are then surreptitiouslg swopged without doing a control-C. One of the many
reasons for hard disks being faster than floppies is that it is safe do no
directory checking since the medium is fixed. ‘

At first glance thaot gives an awful lot of possible formats. But the number of
likely formats is only "moderately” large, soy a few thousand. Look at it from
a designer’s point of view: for o single sided format, the possible varigtions
in drive diameter (8" or 5*) ond in sector size (128, 256, 512, or 1024) give
rise in a slightly roundabout way to about 8 different possible values for
(say 3 bits og data); by convention the number of tracks on o disk is 35, 40,
77 "or 80 (two more bits, total = 5); block size is “normally” K, t
"abnormally® it mo 1K on o small system or 4K on g big system (one more bit
only, total = 4); {he number of system tracks is nearly always 2 or 3, but 1
and 4 happen often enough to be watched for (2 more bits, total = 8); and the
directory may 1 to 4 blocks long (2 more bits, total = 1024). That leaves out
double sided formats, skew, ond “funnies”. -

Double sided formats:

CP/M "expects” oan one side, so all double sided schemes work by “pretending”
that the doto on the “other” side of the disk is located in extra sectors or ?n
extra tracks on "this” side of the disk. With extra sectors, the SPT number is
double the equivalent single density number, ond the BIOS has to sort ou

whether the extra sectors are from SET/2 up (the only kind I've seen with CP/M

or every other host sector (seen on other operating systems). With extra tracks
severcl schemes are obout: odd tracks on one side even tracks on the other is
the most popular; but the first half of the tracks may be on “"this* side and
the second holf may be on the "other” side, in which case.-the tracks on the
“other” side may be numbered from the outside inwardly (just like “this” side)
or from the inside outwardly.

These various conventions are hinted at in_the DS column of the tables by sec
for extra sectors, tks for extra tracks, 35+ for tracks @ to 34 on “this® side
with tracks 35+ on the “other” side counting in the usual direction; 40+ is the
same for a 40 track format, and 79- means counting backwards on the “other”
side of a 40 trock system (ie. CP/M’'s “pretend” track 41 is actually 79-41 =
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38, but on the “other” side). All the above systems assume thot the track
format of both sides is the same and is conventional, ie. track @ ot the
outside to track N near the hub and sector numbering 1 to n on each track,
Other trock formats count as “funnies”. By convention “this” side is side 0 and
the “other” side is side 1 - jargon can get very confusingl

Skew : '

The skew “factor” is quoted as the number of CP/M 128 byte sectors between the
first CP/M sector number in the first host sector and the first CP/M sector
number in the second host sector. The skew factor must therefore be on integer
multiple of the host sector size in 128 byte units. The skew tables use the
convention that CP/M sectors are numbered 1 to SPT around a track.

If you want to do lots of different skews, it is checﬁer on memory to define
anz particular skew with o table of 6 or so bytes ond then calculote the skew,
rather than solemly listing oll the numbers as in_ the tables, and then looking
the skew up. Skew can be calculoted using the following arbitrary data: skew
factor, host sector size, SPT, flag for double sided scheme, end correction
(ie. where to pick up sector numbers on the second circuit round a track), ond
CP/M number of first sector per track (on Exidy funny).

Funnies: I’'ve given special columns to three other “funnies”:

1) the lowest sector number used by the track format: HP and Lobo use U instead
of 1, while Dotavue uses 81HI :

2) whether the data needs invertinﬁ to make sense (Superbrain seem to use a
different data convention from the rest of us);

3) for a double density system: the number of the track on which double density
starts. I’'ve put “oll” instead of “8" to avoid being misleading. It took me
some time to get my BIOS to accept double density track @, aond I'm now
trying to twist its arm to cope with double density starting on track 2.

Remaining “funnies” have all been mentioned above with reference to the DPB:
EXM) maximum extent Foldin? is not essential;
DRM) more blocks may be allocated to the directory thon are actually used by
the directory; on
(CXS) a reduced number of directory sectors may be checked.

THE TABLES

The following tables are derived from numerous sources including magazine
articles, manuals for various items of equipment, and disassembling .several
BI0Ses and programs for doing lots or formats. The whole point of my doing the
tables in the first place was simply to try to get the data _into consistent
form. 1 hope the resulting explanation is understandable (well, ot least on
second reading).

I have used an exclamation mark (1) to flag items I guess are wrong, but there
may be other errors too. Question marks (?) mean that I think I’'ve interpreted
the relevont source correctly - but I might be quite mistaken. Underlined
means 1 know it’s odd, but I'm convinced it’s right all the same. Within ony
one subdivision, formats are listed in order of increasing DSM.

All the values of your own DPB can be deduced by using the above equations on
the information given to you by STAT when you type: STAT DSK:<CR>.
Unfortunately this only works on “home” disks, STAT is not copable of deducing
the DPB of any old “alien” disk you might slot into one of your drives.

Dota about:
skew;
host sector size and numbering;
data inversion;
where double density starts on a double density disk; and
what scheme is used for access to the “other” side
is rather harder to winkle out.

[Ed: to be continued next month.]
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AN BIDDLEONIAN WALKED INTO A HOSPITAL WITH HIS ARM PIT BLOWN UP. THE DOCTOR
SAID; "YOU'RE THE FIFTH PE :
"8ELE‘305¥DEAPPEE52,ED THERSDN WITH A BLOWN UP ARMPIT WE’VE HAD THIS WEEK.
" " BIDDLEONIAN, "I :
??NDGE§§ADEOégo S}SSTEDTﬁggNTING...(COQNTS SﬁLLED THE. FIN GUT GF ey

NGERS) . « - ONE. « » TWO. « E...FOUR...FIVE... (TUCK ;
USE OTHER HAND)...SIX...SEVEN...EIGHT...BOOM. * B HANDGRENATE UNDER ARM TO



Jrmt e e ————— SCUA: November 1984. Vol 84-158
FILE TRANSFER BETWEEN SORCERER AND MICROBEE -~ Brian Riley
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This article describes how fo transfer Microbee Wordbee files to the Sorcerer
which is running under STERM93. I have tried the following connection by direct
connect with success at both 300 aoand 1200 baud. The following shows the
connection:

MicroBee Sorcerer _

pin 2 XMTeeecm e pin 3 RCV->>>>(-12Volts via 1K resistor)
pin 3 RCV-meemoce e pin 2 XMT

pin 7 GRD-----=cecueo—- pin 7 GRD

The -12 Volts is required because the Microbee can have problems driving some
RS232 devices and was derived from a -16 Volts supply used in the S-160
Expansion unit.

< -16 V-T ———————————————— c(BC?SB)e ----- > =12 volts
-1 T !
-—- 1000uf 11.5Kohm ! where: c=collector
capacitor tresistor! . e=zemitter
-—= 25VW ! b b=base
+1 R | A=anode
| I A K=cathode
grd. (lBVlziner diode)
[
grd.

The =16 volts comes from the ~-ve. side of the 4000uf. capacitor cl
S-100 sockets. [Ed: see also note re Serial Interface N/L Vol84/
just maybe you may not need the -12v pull down resistor?]

Project 676 from ETI Feb. 1984 describes a “fair dinkum RS232er” for the
Microbee which could be used if you haven’'t got the S100 Expansion unit.(The
ICL766@ chip can be hard to get although All Electronic Components o§ Lonsdale
St; Melb. have it in stock now and then - ring before making a trip..

OPERATION NOTES: .

(1) Load the file into the Microbee under WORDBEE then exit to the NETWORK Rom
gig theb'N’)commcnd. Set up Baud rate and leave other values as default. (ie

ata bits

(2) Load STERM93 and go to file receive mode {make sure UART parameters are set
for 8 bits and same Baud rate as Microbee).

(3) Answer prompts from STERM ie filename & display data.

)4 gn the ﬂicrobee give the ’'SAVE’' command and soon after the transfer should

egin.

(5) The file, if it was named with a .WPF suffix can then be accessed via JIM
NELSON’S SWORD program. [N/L Vol84/73.]

(6) Files can be sent from the Sorcerer back to the Microbee by using the 'S’
command in STERM93 and the ’'LOAD’ command on the Microbee. (Ee sure to exit
from the Network Rom in the Microbee back to the Wordbee Rom by using the
'RETURN’ key, as pressing reset will corrupt the Wordbee filel).

osest to the
118. Maybe,

So far, successful file transfers have been name and address listings of about
500 pefple in my tennis club from the Microbee to the Sorcerer, and The
Australian Beginning New Feature notes from the Sorcerer to the Microbee. (The
Microbee was the 32k series 2 Personal Communicator)
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VECTOR 'OUTPUT’ TO WORD-PROCESSOR FILES John Carragher

18 Essington Street, Flagstaff Hill, S.A. 5159.

The following code allows output from SORCERER to be sent to a WP file (or any
area of RAM). The bytes at F@45/6 are used as a pointer to the next location to
be used, and F@47/8 are used to set the last useable address for output. The
code from F@30 sets up these pointers for your current WP file, to append the
output to the WP file, and the code from F@4E is the output driver.

As an example, to add a Hex dump to a WP file, you would proceed as follows:-

%1; Use ’'X’' to exit from th WP to Monitor.
2) Load the code from F@3@ to F@7F.

}3; GO F@34Q

4} SE O=FQ4E

(5) DU ADDR1 ADDR?2

(6) Restore the Video driver using CTL-C.
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Andrew Marland.
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SHEDDING A BIT OF LIGHT ON DISK FORMATS - The Tables.

2 -2 3 2 23t F b 2 2 3 222 2 ¢+ 2 F -3 2 2 1 2 - % 3 4 ¢+

fEd: This is part 2 of Andrew's huge article, the +first part being
published last month. Please refer to Part 1 for explanations of the
various symbols.]
SINGLE SIDED 5.25° FORMAT TABLES FOR CP/M
3248 tpi §9 5D - Soft sectored:

Paraneter @ Hex dusp of CP/M disk parameter hlock (DPB) ¢ Skew : Capacity : Host sec: data : double

Nase ¢ SPT DSH BLN EXN DSHN  DRM ALSKI CKS OFF :table F : blk dsk tk : size ist: Iav? : dea sid

~ Osborne | T1488 54 OF 61 2089 3F 08 8506 1B M9 9389 D 0SBl 412K 92K 48 : 256 1: mo :SD S5
TRS-80 I Omike.: 1288 03 87 9 47 88 JF 06 CO 99 1908 8368 TRSI 4 : 1K 72K 35: 128 1: wmo : 5D S5
Crosenco 1280 83 87 68 5208 JF 08 CO O 1969 8389 (0 CDOSIS:IK 83K4F: 128 1 : so :SD S5
Xerox 828 1280 03 07 08 5289 IF 60 o999 0888 O3 86 :CDOSI5:IK 83K4: 128 1: mo :SD SS
Sorcerer Dtrio.: 1288 63 67 68 5488 JF 85 COOS 1508 9205 : 9 9 : 0K 85K48: 128 1: a0 :SD S§S
37 48 tpi S5 D) - Soft sectored:

Paraneter : Hex dump of CP/N disk parameter block (BPB) ¢ Skew : Capacity : Host sec: data : dowble
Rase ¢ SPT DSH BLN EXN DSN  DRN ALSklI CKS  OFF :table F : blk dsk tk : size Ist: Inv? : den sid
35 tracks
Aardvark 2800 04 SF S1 S1 09 IF 05 008 1988 9299 0 Aard 88 : 2K 164K 35 512 1: mo DD SS
Superbrain (JR): 28 68 B4 OF 61 51 88 3JF 60 08 09 1005 82 86 : Aard 8 0 2K 164K 35 512 1 yes (DD S5
€CS 85 BB S2000 63 07 B8 SF 08 IF S8 COG6 1608 #3080 CCS 18 : 1K 168K 33 : 1824 1 : o : DD SS
48 tracks
Sorcerer Exidy : 2008 S4 OF 8§ 4B O JF 85 CO 08 20 08 62 09 'Exidy A D 2K 152K 48 ¢ 256 1 : wmo :iall SS
Heath Magnolia : 24 66 64 SF #1 5208 SE 88 CO B9 1888 0389 : § §: 2K J66K4F: 3512 1: o 20D SS
TRS-88 I11 (MM): 24 88 84 SF 61 5488 7 08 CO B8 26090 8208 : 8 92K 178K 48 : 256 1 : mo :al1? S8
CrosencotIntiT.: 28 68 $4 OF S1 SE O 7F288 FO269 20 08 02 08 :IntIT 6C : 2K 199K 48 : 512 1: o : DD SS
Norrow 12888 04 OF 61 SESS JF 0 COOE 2608 0208 :CCS 18 : 2K 196K 48 : 1824 1 : e 2117 SS
Sorcerer CData.: 286 88 #4 SF 04 SE S 7F 09 CO 05 2089 $2 89 :CData §8 0 2K 19MK 49 : 512 1 : wmo :all SS
Superbrain 48tk: 28 88 4 OF 81 SE 89 IF 60 S5 85 1965 02 88 Aard 98 0 2K 19K 48 : 512 | i yes (DD SS
NECSOSL PC : 2688 83 87 08 9785 IF 08 CO S8 1608 0208 : § #: 0K 15248 236 1: w0 : DD SS
Teaith Z-1808 : 2000 03 07 06 9788 75 68 FO 00 2088 M288: § 8 : 1K 152K 48 : t w0 DD SS
Zenith 2-1681'): 26 88 03 67 08 97 08 7F 08 Co'SS 2068 0208 ;. § SIK 152K 480 512 1% w0 @ 178§
Teaith 2-99 : 2688 03 07 08 9788 7F 08 Fi Ol 2080 0208 § TIK 152K 480 256 1 w0 1 DD SS
IBMPCCP/N-86 : 2088 63 07 85 90 68 3F 08 CO 66 1080 01 86: § CIK 156K 48 ¢ 512 12 a0 3 DD SS
TI Professional: 26 88 63 §7 05 9B 88 IF 08 CO B8 1608 6108 § t 1K 156K 482 512 1 no DD SS
Xerox 826 DD : 2288 #3 87 68 9C 89 3IF 69 CON8 1068 O30 : 6 00K 134 256 1: a0 DD SS
fobomax 86 : 2488 83 87 85 ASHS 3F 88 (069 1080 0300 § PIK 166K 48 5 256 S s DD SS
Actrix S2488 63 87 00 MBS JFOS COOS 1988 0208 dActrx 6C: IK 171K 48 512 1 a0 DD SS
BEC Robin VT188: 24 68 #3 §7 08 A 88 JF 48 (866 1908 6280 : Aard 98 : 1K 171K 480 512 1 : o : 9D SS
Olivetti ETVISE: 24 68 63 67 00 AN S5 IF 69 CO 66 1608 52 68 Olive 94 1K 171K 48 236 1: s ¢ 1 SS
Sorcerer Dtrio.: 24 08 63 87 6§ A S8 3F 95 COB 1088 #2498 : § 81K 120K4B: 256 1: w0 ! 1 SS
Osborne 1 (DD) : 2088 63 67 99 BO 65 IF 98 CO 66 1665 #3488 . § 1K 185K 48 ¢ 1924 1 a0 : DD S5
ATR 8886 2888 63 87 09 B 3F 90 (O 1606 M289: 0 B LK 19K 48 : a0 DD SS
Cromenco CDOS : 28 88 3 67 §6 BD S 3IF 40 CO S5 1995 6208 1 CDOS 16 : IK 190K 48 : 512 1: mo : DD SS
Kaypro 11 2806 53 97 69 C288 3F 00 FO 69 1088 SL 99 0 B 1K 195K 48 ¢ coae DD SS
TRS-88 4 (Aerc): 28 80 83 67 68 C2 08 3JF 05 FO 00 1008 8198 0 #: IK 19K 4 0 1D SS
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5* 96 and_1@8_tpi S DD - Soft and hard segtored;

Capacity : Host sec: data : double
blk dsk tk : size Isti Iav? { dea sid

------------- tececccccnlccnceclosnccnan
. . .

Paraveter Hex dusp of CP/N disk paraseter block (BPB) ¢ Skew
¢ SPT BSH BANEXK DSN  DRN  ALBMl CKS  OFF

......................................................................

-
&
—
L]
-

ve as o

Sorc. Exidy HS: 2088 04 SF 98 9504 77 08 CO 88 20 09 02 9 :Exidy A D 2K 38K 77 256 1 : wo :all S5
Sorc. Microp HS: 26 88 04 OF 88 9585 JF 00 CO B8 10 08 02 8 :Microphh @ 2K IMK 771 256 1 i no lall 55
Sarc. Exidy SS: 2088 64 OF §9 9308 7F 60 COOF 20 05 92 08 (Exidy A D 2K 389K 77 : 256 1: mo lall S5
Sanyo MBC S2006 04 OF B 9080 3JF 00 BS S5 1006 62 8 Sanyo B6 i 2K 312K B : 236 : w0 all? 5§
Sorcerer Dtrio.; 24 88 §4 §F 91 AC B8 IF 69 BO 08 1998 0290 : #  §:2K 3IMKBH: 256 1: e : 1 S5
Sorcerer (Data,: 2089 94 OF 09 (20 7F 60 (O 00 26 88 02 84 :(Data #8 : & 3J9gKef: 512 1 @80 lall S5

DOUBLE SIDED 5.25° FORMAT TABLES FOR CP/M

S* 48 tpi DS SD - Soft sectored:

double
den sid

: Hex dusp of CP/W disk parameter block (IPD) ¢ Skew : Capacity ¢ Host sec: data
Nane ¢ SPT BSH BLM EXM DSHN  DRN ALSKl CKS  OFF :table F : blk dsk tk : size ist: Iav?
2480 63 87 85 MO F B8 CO 0 1008 P20 8§ BIK 171K48: 128 1 wm
: H T 1K 173K 4 ¢ H

Parameter

.......................................

Sorcerer Dtrio.

Cromeaco 12905 63 87 89 AC B8 3F 08 COOO 1080 B3 80

5° 48 tpi DS DD - Soft sectored:

. Parameter Hex dump of CP/M disk paraseter block (DPB) : Skew ¢ Capacity : Host sec: data ; double
Name ¢ SPT BSH BLM EXM DS DR ALBK! CKS' OFF :table F : blk dsk tk : size Ist: Iav? : dea s5id
35_tracks
Superbrain @0 : 28 89 64 OF 61 A9 69 3IF 69 SO 09 16 99 92 99 : Aard #8 1 2K 348K 35 512 1 yes BB 35¢
WP-125 2080 53 87 66 FR 88 JF 86 FO 0 2808 8368 B B LK 258K 35: 256 f#: mo : DD tks
Toshiba TIBS : 49 89 63 67 88 FF 66 3IF 60 CO 68 1808 63 88 Tosh #8 : IK 256K 35: 256 1: ame ¢ 3D sec
48 tracks
Datavue 1Se 98 65 IF 63 SES8 - 08 S0 UM 20 8 84K J8SK 48 51281 : no : DD sec
INS 568 S4B B8 B4 OF S1 9700 IF 80 S 06 1008 0200 INS 1B : 2K IS4K 48 256 1: @m0 : DD sec
MEC PC-80BIA . 4 88 B4 OF 91 9788 7F 00 CO O 2080 M2 00 : 9 0 : 2k 3MK4P: 256 1: no : DD sec
Zenith Z-188 : 2089 94 GF 08 A B8 FF 00 FOOO O 09 0200 . 0 8. 2K JI6K48: 512 1 na : DD tks
Sanyo s 2008 64 OF 51 9300 IF 00 B6 08 1000 02 00 :Sanyo 61 2K 3J12K48: 256 1: mo :BD tis
IBMPCCP/IN-86 : 2060 84 GF 61 SD B 3IF 0 S0 00 1008 PL M4 : 9 02K J16K48: 512 | : nmo : 0D 79-
TeleVideoi?) : 48 88 B4 OF B81 AS'68 3F 60 06 00 1008 H266: 6§ 62K J32K39': 256 1 : a0 :all? sec
TeleVideo S2489 04 OF 65 M S IF 00 8000 1000 MM 9 B 2K 34248 236 L w0 DD tks
Sorcerer Dtrio.: 48 66 64 6F 81 A S5 IF 80 S0 00 (600 0200 : 9 02K 344 256 1: m0 1 sec
Actrix DD 4889 04 GF B1 AE 98 IF 08 S6 00 1000 01 9 :Actrx OC : 2K 3SAK 49 : SI2 1: a0 : DR sec
Otrona Attache : 28 85 04 6F 81 BS 08 7P 08 CO B0 2000 B3 B4 : 0 0 : 2K 364K 49 : S12 1: no : DD 44+
Epson GX-18  : 28 89 64 OF 61 BDEO JF 00 CO 00 2000 B 6. 5 B 2K JBKAP: 512 1D no DD tks
Cromenco CBOS : 2888 B4 OF 65 (288 77 00 CO DS 2008 07 06 : CDOS 10 : ¢ 390K 49 : 512 1: no : DB tks
CromencotIntlT : SO 88 84 6F 01 C200 7, 08 CO 00 20 00 01 00 :IntiT #C : 2k 39K 48 : 512 1 : no : DD sec
NAGIC cosputer : 20 00 94 6F 08 (269 IF 00 8004 1000 0200 O #: 2K 9K 48 S12 1. no : BB tks
Norrow 2000 04 SF S1 C2 05 BF 9 ES 00 30 00 92 0 : (CS 18 : 2k 396K 48 . 1824 1 : no :all? tks
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3096 and 100 tai DS WD - Soft sectored:
Paraseter © Hex dump of CP/N disk parameter block {BPB) s Skew : Capacity : Most sec: data : double
Nase t SPY BSH BLNW EXN DSN  DRN ALSKI CXS  OFF :itable F : blk dsk tk : size Ist: Iav? © den sid

72 or 88 tracks & 96 or 18 tpi

oM MK H B
@ M XN
M MK M B

Sorc, Exidy @
Sorcerer Bteio.:
Sorcerer Chata.:

JE88 CO 89 20 68 62 9 (Exidy BA D K 60K 77
JE6 CO88 2608 0286 8§ 9§ AW
JES8 Cass 2008 0200 :Chata 98 X 786K 88

8° FORMAT TABLES FOR CP/M

Paraseter @ Hex dusp of CP/M disk parameter block (DPB) ¢ Skew : Capacity
Name s SPT DSH BLM EXM DSM  DRM ALSK! CKS  OFF :table F : blk dsk tk
§58D
STANDARD () : IASS 63 67 08 F208 3F 08 Co 08 1006 0288 :8 6: 1K 24 77
5500
ABD-X CP/N s3480 84 OF 6L F2 88 JF 08 COSE U8 N8 § #: 2K 4877
Sorcerer Dtrio.: 34 60 $4 SF 61 F2 68 3F 08 SO 88 1008 M2 88 : 0 §: 2K 48K 77
5sD
ADD-X CP/N $3488 94 OF 1 F298 JF 00 COSS 204 288 B § K 48K 77
Sorcerer Dtrio.: 34 00 84 SF 05 F2 08 3F 60 8080 1608 M28:. 0§ §: 2K 486K 77
350
ADD-X CP/M © 6808 85 IF 83 F280 7F 68 o889 2008 0288 : 8 #: 4K 97X 77
TRS-88 1 exten: 45 60 84 OF 08 2881 7F 65 CO 88 26 88 02 8§ : TRS? 18 : 2K 128K 77
Sorcerer Dtrin.: 68 88 §4 SF 85 EGH1 F 08 CO 68 2408 D200 : 8 0: X 974K 77

SKEV TABLES
128 bytes per sector
TRS1 = TRS-88 S HMNI
SPT =12, F=4 1397 M §F
92 86 A B 12
[ L Y ees M
€D0S! = Cromenco &k Xerox (61 86 63 1§
SPT =12, F=3 308 M 12
5 A §F
2Kl
“ ” 'E LEER] .l
8° STANDARD skew table SN 13L
SPT = 1A, F=6 15Nl
' 1309 6F 15
$2 98 OE 14 1A
85 8C 12 18
4 00 19 16 veee M1
256 bytes per sector
0SBl = Osborne SP 9182 6586 99 9 D OE 11 12 v
SPT =14, F=4 0384 6768 MDOC OF 1D 1314 ... 8
Olive = Olivetti ETV 388 61 82 #5686 99 OA SD OE 11 12 1516 19 1A 1D IE 21 22
SPT = 24, F= 4 $384 9768 SBOC OF 16 1314 1710 1DIC WF 2D 234 ...

2

(2]
-
~

: Host sec:
¢ size |st!

.......... .
. .

&

ee we
-
oe we

ee aa a8
—
-
~
o>
o

e se oo

:all sec
all sec
:all sec

ee ws
N
88

g3
L

s un aa
-

—
R X
3
[

-

"
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Sanyo = Sanyo MBC BLE2 9708 D6 L) 04 19 0MN IF O
SPT =28, F=4 8586 B OC 1112 1718 1D BE
$364 0980 OF 10 1316 1DIC ... M

Tosh = Toshiba Tisd 81 82 S 11 12 19 1A
SPT =48, F=8 §304 M 6C 1314 1A 1D
§5 86 MD SE 13 1 1D IE
§768 9F 18 L7 18 IF 29
A2 0 2 WM
2324 2124 M BB
2526 2026 3% % M M
2728 F 38 VN 4 N B

Exidy = Exidy Sorcerer OB B 1516 IF 34
SPT =28, F=A 1984 1314 1)1
788 1112 i
1386 6F 10 19 1
364 D BE 17 10

i ... (]

Microp = Micropolis W1 82 M 151 IF 20
SPT =28, F = A 5966 1314 1 IE
788 1112 13K
§586 6F 19 19 ia
8364 DBE DN ... M

[
-

Ins = INS 5088 B2 1112 2
 SPT =48, F = 18 6384 1314 21N
586 1516 25 %
87 88 1718 2723
900 1910 3
g8 6C 1B IC 20 2
$D6E IDIE DA
BF 18 IFZ8 2F M

L
s 4

.
.

ExXNXEYE VY

NEET

[

312 bytes per sector

DEC = DEC Robin/VTI88 81 8283 84 P M M K . 40 iS¢ Y UM
SPT =24, F=8 566 6760 SD OE OF 0 1% 0 7 10 DU . 1

Aard = Aardvark k SuperB :S1 283 84 MMM K Ll a4 V0 L BN
SPT =28, F=9 155060708 IR OF L0 Dia 20 BV DBDB... N

CData = SorcerertCompudata :65 85 67 68 40 0L OF (0 38 0 i’ 30 L A U M BN

SPT =28, F=8 T RBH RMK LT K NRBN... B
Actex = Actrix (61 82 83 04 8D 0K B 10 .Y 44 LD L
SPT =24, F=¢( £5 86 8788 111213 .4 3t o2
89 BA @B BC 1336 17380 132 s M i 1t si0gle sited
SPT =48, F=¢( 25202728 I NV HN DUIY
VD2AB2A I5WIHN GGy HM
W22EFW HMNIX 6 61 1t Gondit sided
Int1T = CromencotIntiTers (81 82 63 84 @D 9 #F 19 10 a1 i’ B8
SPT =128, F=¢( B9 8A 6B BC 15 16 17 40 i1 il ae
g5 86 §7 88 11 12 3 14 13 i 8 0F cee 011t single sibed
SPT =58, F=C 9MBA IS QLU QUGN

NNWH DAV G VLU
AN HYNIX QO eer D1 1t Gouble sided
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CD0S = Cromenco CDOS DD 61 §2 83 84 1112 13 14 21 2223 24

SPT = 28, F = 1§ 0N 191A1BIC
56868788 15161718 252627 28
§D BE OF 1§ 1D IE IF 28 TR
1824 bytes per sector
€S = CCS & Morrow (91 92 83 84 95 86 87 88 19 1A 1B AC 1D JE IF 28
SPT =28, F = 18 §9 6A 00 OC 6D SE OF 18 21 22 23 24 25 26 27 28
111213141516 17 18 oo #l
TRS = TRS-88 mod II B 2938465068788 19 1A 1B IC ID IE IF 28 31 32 33 34 35 36 37 38
SPT = 48, F = 18 §9 0A BB OC 8D SE OF 18 21 222324252627 28 39 JAIB X D E W M

HI12131415161718 292A 282020 2E 2F 38 ... M1

* &k ok ok k k kx %k ¥k %k * ¥k %k % ¥k ¥ ¥ ¥ ¥ *k k k_*% ¥ %k ¥ %k k ¥ ¥ % % k % *x ¥ ¥ ¥ % %
STOP PRESS ITEMS. [Ed: last minute addition]

S.C.U.A. MONITOR for 808 and 64 columns. Frank Schuffelen.

g T

Following Rick Millicer’s NEW DIRECTION article 1in Vol. 84-135, we are please
to advise the availability of the new monitor for 8@ and 64 column SORCERERS.
As well as providing Jim Graham's 64 column monitor (version 1.1 plus extra
commands, as described in the September 1983 N/L in one half of a pair of 2732
EPROMs, the new SORCERER monitor in the other half features the following:

A. INPUT/OUTPUT DRIVERS:

1. Superior keyboard routine with auto-repeat (simulaotes interrupt driven
keyboard), bell, key-click, disk-boot and user configurable keypad plus 3
standard configurations: ADM-3A, WORDSTAR, NORMAL NUMERIC.

2. Video terminal emulation, ADM-3A plus enhancements, such as: Inverse video,
Flashing or block cursor, Cursor on or off, Clear to end of line, Clear to
end of screen, Graphic line drawings, Text and graphics mode.

3 Implementation of the CP/M I0 byte for redirection of input/output. Enables
software selection of say a printer driver.

4. Standard CP/M vectors, eini CONSTAT, CONIN, CONOUT, ({CONNIVE phantom
Bhecture??), LIST, PUNCH, READER and LISTST.

5. arallel printer routine, compatible with BOTH 7 and 8 bit printers.

6. Serial driver using XON/XOFF.

(Sound functions use parallel output port and hardware as used for your games.)

B

. MONITOR FUNCTIONS:
1. Memory search in Hex or ASCII with wild cards.
2. Dump in Hex and ASCII - 8@ column format.
3 Enter characters in Hex, decimal or ASCII.
4. Hex, Decimal, ASCII conversion.
5. Hex and Decimal sum and difference.
6. Screen print.
7. Clear memory. :
8. Move command which works correctly with overlopping memory segments.
9. 'Turn-key' auto boot.
18. Plus the now ’‘standard’ enhancements and a few more, over Exidy Monitor 1.0

To order your copy of the pair of 2732 EPROMs containing BOTH MONITORS, send a
cheque or money order for $40.08 to S.C.U.A., including information about disk
system used, your boot address and first byte of the bootstrap for the auto-
boot feature (eg. B9@@, BCBG, BF@@, D8BA, or whatever + F3, 3E or 22). Please
allow approximately 3 weeks for delivery. Please DO NOT PIRATE these monitors,
as several of our members have spent many hours of hard work creating them.

Xk kK ok F ok K Xk & Kk x K K K X kK ok K Kk Kk K Xk Kk Kk k Kk * K & %k K ¥ % % * & % * *

Thank heavens that'’s over. What a mammoth this was!



ASCII stands for American Standard Code for Information Exchange.

Decimal and Hexadecimal Designations of the
Standard Characters

DEC.

000
001
002
003
004
005
006
007
008
‘009
010
011
012
013
014
015
016
017
018
019
020
021
022
023
024
025
026
027
028
029
030

HEX.

00
01
02
03
04
05

06
07
08
09
0A

0B
ocC
0D
OE
OF
10
11
12
13
14
15
16
17
18
19
1A
1B
1C
1D
1E

ASCII CHARACTER CODE

CHAR.

NUL
SOH
STX
ETX
EOT
ENQ
ACK
BEL
BS
HT
LF
VT
FF
CR
SO
S
DLE
DC1
DC2
DC3
DC4
NAK
SYN
ETB
CAN
EM
SUB
ESC
FS
GS
RS

APPENDIX E

DEC. HEX. CHAR.

031
032
033
034
035
036
037
038
039
040
041
042
043
044
045
046
047
048
049
050
051
052
053
054
055
056
057
058
059
060
061

1F
20
21
22
23
24
25
26
27
28
29
2A
2B
2C
2D
2E
2F
30
31
32
33
34
35
36
37
38
39
3A
3B
3C
3D

70

us
SPACE

kT TP Rew 3T

+

-

VRN L WO

"A.. .o

DEC.

062
063
064
065
066
067
068
069.
070
071
072
073
074
075
076
077
078
079
080
081
082
083
084
085
086
087
088
089
090
091
092

HEX.

3E
3F
40
41
42
43
44
45
46
47
48
49
4A
4B
4C
4D
4E
4F
50
51
52
53
54
55
56
57
58
59
5A
5B
5C

CHAR.

TTNALAXE<CHOIPOUOZIrRSTIOMMOO®>»g YV

DEC. HEX. CHAR.|DEC. HEX. CHAR.|DEC. HEX. CHAR.
093 5D ] 105 69 i 117 75
094 SE & 106 6A | 118 76 v
095 5F < 107 6B k 119 77w
09% 60 108 6C 1 120 78 «x
097 61 a 109 6D m 121 79 oy
098 62 b 10 6E n 122 7A 2
09 63 111 6F o 123 7B |
100 64 d 112 70 p 124 7C |
101 65 e 113 71 g 125 7
102 66 f 114 72 126 7E ~
103 67 g 115 73 s 127 7F  DELETE
104 68 h 116 74 ¢ (Rubout)

Standard Abbreviations for ASCII characters O through 31
(00 through 1F Hex.)

ACK = Acknowledge
BELL = Bell FS = Form Separator
BS = Backspace GS = Group Separator
CAN = Cancel HT = Horizontal Tab

FF = Form Feed

CR = Carriage Retumn LF = Line Feed

DC1 = Direct Control 1 NAK = Negative Acknowledge
DC2 = Direct Control 2 NUL = Null

DC3 = Direct Control 3 RS = Record Separator

DC4 = Direct Control 4 SI = Shift In

DLE = Data Link Escape SO = Shift Out

EM = End of Medium
ENQ = Enquiry STX = Start Text

EOT = End Of Transmission =~ SUB = Substitute

ESC = Escape SYN = Synchronous Idle
ETB = End Transmission Block US = Unit Separator
ETX = End Text VT = Vertical Tab

SOH = Start of Heading

71
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concurrently and reuse disks for any soft sectored system.

3. Vista = Hord sectored 5", 48 TPI. Compatibility: drives only. Upgrade means
new controller, new disks. Old drives still useable but capacity limited.
Power supply and box still good though.

4. Disk Jockey = S1@@-based soft sector controller for 8" drives. Compatibility
dependent on software. No 5" capability.

5. Digitrio = S1@@-independent soft sector controller for any 8" and 5" drives.
Compatibility dependent on software: Dream Bios. Dream Bios will read 48 TPI
(40?) disks in a 96 TPI (80T) drive.

We are working on Micropolis upgrades. Possibly, new controller hoy, relatively
cheaply, resolve some of the pressing upgrade problems.

* % % %k %k * Kk & % %k k ¥ % ¥ ¥ ¥ ¥ *x % k % *x * %k kx *x ¥ * *% ¥ ¥ ¥ * kX ¥ ¥ ¥ ¥ ¥ *

48 to 56K DRAM - Mark 2 Rick Millicer.
_-_--—_————-—_--_—uféé—Lower Heidelberg Road, Ivanhoe, Vic 3079._1653—255:5253.
Parts: 1 x LS@2. 1 x SPST switch. 1 x 3k3 resistor. 1 x 47R resistor. 8 x 4116

DRAM or equivalents.
Explanation of terms:

9B/1 = pin one of chip 9B '

9B8/1 hole = god ghere pin one of chip 9B was before lifting it out of the
oard.

(98)/1 = pin one of piggybacked chip on top of 9B.

1. Test new RAM chips by installing them in Row 2 and run a memory test
program over 4008 to 7FFF. Always remove PS board before removing DRAp.

Steps 2 & 3 remove decoding for obsolete 4k x 1 DRAM chips. See Oct/Nov 83,
Yearbook V p24.

Lift out 9A/1,2,3. Jumper 9A/2 hole to 9A/3 hole.

Remove 12B (LS@@). Jumper 12B/2 hole to 12B/6 hole. Reconnect power and

test whether so far so good.

Lift out 10A/2. Jumper 10A/2 hole to 9A/1.

. Jumper 9A/3 to 10A/2.

. Bend out pins 1,2,3,4,5,6, ,8,9,10, ,12,13, of the new LS@2. Piggyback
it on 9B and solder the'down iegs (77711,14) .7 This top chip is now known as

(98B).
Jumper 11B/13 to 9B/12

ounbdb WN

7. .

8. Wire pull-up resistor (2k2 - 4k7) between 9B/13 and 5V track.

9. Jumper (9B)/12 to 11B/7.

10. Jumper (9B)/13 to (9B)/8.

11. Jumper (9B)/9 to 10@B/1.

12. Jumper (9B)/10 to 9A/2.

13. Piggyback old RAM chips on top of new chips, leaving pin 4 of each top chip

bent out. Clean off ALL REMAINING SOLDER FLUX from legs of lower chips.
This is important! (Also never solder chips to?ether‘w ile socketted!!!)
14. Replace all double RAMs into row 2. Connect all pin 4's of top row together
and then to (9B)/1@ via 47R resistor.
15. Connect one pole of switch to 9B/13 and the other pole to ground.

The 48/56k switch may be mounted on the top case or interlocked with ROMPak
insertion. *MEMOFF (derived from *ROMPRE) mag be used. There are two spare
wires in the ribbon cable running to the keyboard - one is that mentioned: in
Dec 83 page 13, Yearbook V p2@, ond the other is a useless -5V on pin 2. You

?oy Yse boah wires for different signal switching using ground on the keyboard
or logic

qu,yb“k on 18
'3 ’ \

1B (s8) 3 (18)
L5134 2

4 7R
wW—< RAM
PiNS &

R ol AND
. 94 ( ’“‘qa-h)
1 | LS08

1SV
{0R

—~4LSU
Lift ;fn 2 - -

[Nofﬂ MusT remoave olecoding far] out of board

AKXl PRAM: 2B, 24/1,2,3
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I strongly recommend this mod. to anyone requiring the best possible green or
amber output regardless of program type. Nice work, Mick.

Excalibur and BASIC By Bob Green.

The following Commands are in (ROM) but unfortunately were never implemented.
LSET,PSET,SPEEK and SPOKE. So, what are you missing out on ?.... Probably one of
the most valuable attributes for the Excalibur, would be the ability to SET
individual screen pixels. Complete control of colour and high resolution grap-
hics are just not possible without this function. Well all is not lost, Kinetic
Systems have had ideas for some time about a re-vamp of BASIC, Avenues explored
included exchange of the 16K Basic Eproms to a healthy 32K thereby permitting
heaps of additional routines such as a Monitor program, Routines for LSET, PSET,
DRAW, CIRCLE, LINE etc, Routines for Cassette users which would enable greater
flexibility, the mind boggles !!!!!! However Kinetics do not have the time to
write these routines, but do have contacts with certain people that can. The
question is, how many users want an update and are prepared to pay for it? I for
one are 100% in favour. In order to get an idea of the demand, I propose that
all those interested drop me a line pronto or ring, and let me know the kinds of
things you would like to see included in a new Excalibur Basic. Extensive
testing would be a prime requirement,in order to ensure bug-free ROMs, as would
be the need to bank-select the additional ROM's to ensure that there is no ( RAM
MEMORY ) lost in the transition. The other possibility is that certain users may
have the necessary know-how to write some of the routines needed. If so, PLEASE
come forward and reveal your shining talents. My postal address is: 3 Wooton Ct,
Melton South, Vic 3338. Phone 743-3149.

Using USR
It is possible to call any of the routines in ROMS, from BASIC by the use of the
USR Statement, eg; to call the CLS Routine we must force the CPU to jump to

location 58 Hex. OK! type in the following program;

10 Poke -958,88:Poke -957,0
20 X= USR (0)

and run. You will be rewarded with a Clear Scrn and READY>, How does this
work?..Simple, Decimal 88 in line 10 is the equivalent of 58H (your ROM routine
location) and is the (LSB) value, Dec O is Equiv to OOHex and is the (MSB)
value. Therefore we have poked into locations 957-958 the Hex address of 0058,
Line 20 then causes the CPU to jump to line 10 addresses and do a further jump
to the CLS routine in Rom. All the other jump table functions should be avail-
able in the same way. To return to MEMORY SIZE Message, use LSB=l : MSB=l

A Brick-bat :

I am getting a lot of requests for Cassette Software, but no-one has sent any
programmes to assist in building up the Libary. Without your help, this service
will cease to function. Let's have some programmes to help maintain some persp-
ective. Your cassette will be returned, together with any latest additions - if
applicable). New!- 'Hangman' and 'Programming the 6845'

Extended Disc BASIC.
Did anybody notice the article in E.T.I re. an Extended Basic for the TRS-80,
SYSTEM-80?..... Many of the commands made available through this disc or cass-
ette programme would greatly enhance EXCALIBUR'S Rom Basic. After contacting the
author of this creation ( A Queensland kid ), the offer has been made to look
into adapting EXTENDED BASIC for the Excalibur. What is needed, is an assembly
dump of ROMS on disc in TRS-80 disc format before any further progress can be
made. If any user has a TRS-80 or has access to same, please contact me on Melb.
(03) 743-3149.

A Proportional Joy-stick for the Excalibur by J. Deerson

Two broad types of joy-stick controller exist: switched, and proportional. The
simple switched type has a set of four switches which are operated by N, S, E,
or W movement of the stick. A much better arrangement from the operator's
viewpoint is the proportional type, which allows a direct "mapping" of the
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monitor screen dot
positions on to

all the joystick .
positions - i.e. 5 -
stick movement lzl o -

causes proportion- sy
al cursor move- .

ment. Thus an 4016 e 4
analog to digital
converter ?ADC)
interface is re-
quired. A joy-
stick is good va-
lue in many situa-
tions. Imagine
adapting Wordstar
to joystick con-
trol! Or drawing

i \ Do| 26
pictures on the ol '
screen! In fact, 0Kk D:7 1.9
it's useful where- 4 i 6 ! 5y

ver operator con- At 3L

trolled cursor A7 3¢
movement is re- ADC 0801 ki 74 16

quired. I used a Vaer 2 D 4
special ADC chip ‘,I ,a T /10R® 11

1 uF = Exponsion
4 ;[ Signol:| Rort pins:

and created two 28 e = GNDI 43, 4¢
extra ports to do )
the job. However -
there are many 2
other solutions
(e.g. use an op-
amp and do the a-d
conversion in sof-
tware). My circuit is shown in Fig. 1. At present, all ports from 80H to FFH
are unused on the Excalibur. The circuit shows N-S joystick pot sampled by port
80H, and E-W at 90H. A BASIC listing which will move the cursor around the
screen is shown below.

o7l po | WR ND

5 OUT 48,10: OUT 49,0 REM MAKE CURSOR STEADY
10 DEFINT A-C: OUT 128,0 REM START CONVERSION (N-S)
20 B=INP(128)/10: B=80*B REM GET ADC VALUE

30 OuTr 144,0 REM START CONVERSION (E-W)
40 C=(INP(144)/3.2)+B REM GET ADC VALUE

50 IF C>1919 THEN C=1919

60 A=C/256 REM "6845" CURSOR REG. VALUE
70 OUT 48,14 REM (HIGH BYTE)

80 OUT 49,A

90  A=((C/256)-A)*256 REM GET "6845" CURSOR

100 oOur 48,15 REM LOW BYTE VALUE

110 0UT49,A S

120 @&070 10 REM LOOP BACK INDEFINITELY.

Line 5 puts the cursor into "non-blinking" mode on entry to the program. Line 10 -
starts conversion of the N-S pot value (a Write to port 80H). The digital
result , which can have any value in the range 0 to 256, is then divided by 10
to give a value in range O to 25 (24 lines on a screen) then multiplied by 80
(characters per line), and assigned to variable B. Dividing first by 10 and
converting immediately to an integer value reduces cursor jitter, as slight
variations in voltage and pot position are rounded off. Line 30 gets the E-W
digital value; dividing by 3.2 reduces the range to O to 80. C is assigned the
sum of this value and B. Thus C value now represents theé pot position as a
screen character position in range O to 1919 approximately.

It's all plain sailing now. Line 50 restricts C to the proper range. Line 60
gets the value to be placed in the High byte of the 6845 Cursor Position regis-
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ter pair and lines 70, 80 place it there. Line 90 gets the (integer) remainder
and puts this in the Low register. Then do the whole thing again. I bought a
neat little joy-stick at Dick Smith just before Christmas for $4.50. The I.C.s
may amount to $10 or so depending on what you have lying around the place. I
mounted the whole circuit on an I.C, prototyping board. Be careful when connec-
ting the wires to the expansion bus: bus contention could arise if you connect
up the wrong address lines for example.

This project is a sort of follow-up and complement to the light-pen I construc-
ted some time ago. What about a mouse, anybody? Another "urgent" project is
expansion RAM - say another 64k - to take further advantage of the Excalibur's
excellent graphics capability. Present RAM prices should get you this for about
$50 I would say. Well worth it! Of course, all these projects would be so
much easier if there was a plug-in PCB capability on the Excalibur, e.g. STD or
S100. 1Ideas? .

Errata ) )
In the video mod. last issue there were
Vee : two mistakes in the circuit as submitted.
’ ] The corrected circuit is shown on the
\Cous ,», left. Note that the 0.1 microfarad capa-
o ‘ ‘f  citors must be the monolithic sort (my
7415290 741574 mistake - Ed).
— | :L? J;Lj_J
- +'Vcc
Digressing with Don by Don McKenzie.

Instead of writing an Excalibur related article this month, I decided to have a
general answer session. The questions have been asked many times already by many
users, and I answer the same questions over and over to each individual, either
by phone or letter. So here they are for the benefit of all.

B.G.R. folded some time ago, but for reasons that I can't explain, there has
been no mention of this in the newsletter. The truth is, they didn't do their
sums correctly on the kit form Excalibur. This coupled to the fact that the
Brunswick factory had reported a large robbery that was not covered by insuran-
ce, lead to B.G.R. closing shop.

Another fact. You won't get any support now or in the future from B.G.R. or it's
directors. It appears that the only support that will be available from now on
will come from Kinetic Systems, the users group and its members. The new key-
board is a PC-5500 model and is available from many electronic outlets including
Kinetic Systems. It has a Z80A plus a 2732 amongst other things. When a key is
pressed, standard ASCII is output in 7 bit format along with a low going strobe.
The strobe stays low for only a couple of instructions, then goes high again.
The ASCII data stays latched on, the output until the next key is pressed. Any
keyboard that uses this method of data transfer should work, but a lot of the
features will be missing on other ASCII keyboards, as I have re-written the
sof tware in the keyboard to cater for the Excalibur specifically. It requires
the changeover of ROM 1, and the keyboard ROM at a $30 changeover fee. This
changeover is available from me.

A small percentage of new keyboard users have experienced hardware problems with
the keyboard. Known fixes:~ Run a large insulated conductor between the +5 volt
power supply and the small keyboard cable printed circuit board +5 volt connec-
tion. This is done to get the voltage as close as possible to +5 volts. Interm-
ittent operation of the programmable keys may occur if the voltage is too low.
Connect a 4.7K resistor between pin 4 of the new 74LS74 and 5volt, and/or short
out diode D8. This overcomes the problem of some keys being intermittent or
giving wrong ASCII values.

Next touchy subject. Chris Moss of Kinetic Systems. (We are now calling him



3 26

1! OVFRALL STRUCTURE OF RASIC

e . G W - - P . > W - W S B G - -

At the tor of Lhe Rom Pac (NFFA & DFFN) are Jumrs Lo werm and cold start
rout.ines resrectively,

COLN QTART (0000)! movee & hlock of dalz inlo Lthe Rasic Work Area (BUAs see
arUA N/ 15 Ausgusly r4)y searches for Lhe tor of RAM (idnoring the value already
created for this hu the Moniter!)s iniliates Lhe stack and verious olher pointerss
and then .Jdumrs Lo Lhe inleraclive eres,

WARM START (C0AR)! entere lowards the end of Lhe cold slarl seauence.

THF INTFRACTIUF ARFA starts at €250 with the disrlaw of Lhe READY message.
Tt wxite on the currenl inrul vector (usualluy Lhe Kewhoard) and fills the line
huffer until) it dgels & CR, I{ then celle & rouline which addusls uprer Lo lower
ceee  end  subslitlutes lokene for reserved words. IL next looks a8l the first
character La csee if it 3e in direcl or indireclt mode, In the latler case il loads
the line into Lhe arrrorriatle slal of the erodrem and relurns for Lhe nexl inrul,
In direct mode 3t (umps Lo Lhe STATFMFNT PROCESSOR.,

THF STATEMENT PROCFSSOR =i CAAT scans the line roinled Lo by HL and executles
the commands a¢ Lhese are encountereds using the command Jumer Lable al CI1E0 Qo
lrneate the relevant routine for esch toKens In direcl mode HL is rointing Lo the
inrut. line buffer. If an exrression is mel il resses control Lo Lhe EXPRESSION
FuaLUATOR, Al the end of & line il relurns control Lo the interaclive area if in
direcl modes or felches Lhe next line and starle adzin if running a program,.

THF FYPRFSSION FUVALUATOR al CRBF scane Lhe exrressions slorind inlermediale
valuee and oreralore in & stack, Unarv funclions are evalusled sl CC4Fs using Lhe
funclion .umr table al COCE to Jocele the relevenl roulines,

THF NATA RLOCK helween CO075% and C2RC is Lhe Key to Lhe sustem. Il contlains
the following messadges and tahlec!

CO7%: The cign on mescasge,

COC&! The FUNCTION Tahle, Thie containe & lisl of addresses of the roulines
veed Lo rrocees RASRIC functions (ToKens helween AF (SGN) and Cé6 (MIDS)),
The address of Lhe recuired rouline is dol by using?
{Token - AF) X ? ae Lhe offcel into the lahle.

COF&: The RFSERVED WORDS Tahle. The first character of each word has ils MSB
el high, When & line is inrul Lhe INTERACTIVE area uses this Lo coavert
wards inlto LoKens.

CIF0! The COMMANR Tahle. Thie ic similar to Lhe funclion Lable bul deals with
commande (Lhose reserved worde which can occur al the startl of a lines
ie LoKens R0 (FNN) Lo 9N (NEW)),

C21n! The OPFRATOR Tahle (7)! Thice ie a tahle of Lhree hule entries referred
e from CRE?, T Lhink 31 dezls with Lhe binary orerators (4e-
/94 0ANTLOR),  The firce! hule is checKked (for precedence T ) and Lhe
following two butlec are addrecces,

£732¢ The FRROR CONF&, A list of the Lwo cheracter error codes.

¢ona: The RWA DATA RLOCK which i« moved down Lo 0100 on a cold starti.,

C7A3: MFSSARFS. The FRRORs TN »READY:& RREAK messades.
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MFMORY MAP OF MAJOR ROUTINES (Useful subroulines NEXT ISSUE)

- o . o o - - - o o -

C000! Warm and cold slarl initiations

C075¢ The hata Block '

C2RN: Somelhing Lo do wilh processing FOR loors

C?E0¢ Rlock move subroutline (see rarl I)

C2F1¢ test for OM Error

CI0F! Fniry roints to Lhe error messade seaquence siarl here. The aclual error
mecsadge rouline starle a2l €322

INTERACTIVE ARFA

35N Nisrlaus REANY messade

344! Line inpul and rprocessor starls here

C38R: Inserlcs 2 line from the inrul buffer into ilhe prodram area

C41A NFW loken processor

C45A¢ Printe 2 ‘T and then .umrs Lo getl inpul line (used bw INPUT)

447 Converts the inrul huffer into rrocessahle form (lower case Lo urpere words
ta tokenssy etc) .

CS524¢ toads inrutl huffer from inpul veclor (see rart 3)

€574 Suhrouline Lo do a 14 bil comrare (see rart 3)

=85! Sends 3 characler to the lermina) veclor (see rart 3)

CSR4: Gels 2 char from Lhe inrul veclor (see rart 3)

C5Ca: 1 IST Loken rrocessor

C&2F! FOR toKen rrocessor

STATFMFNT PROCESSING

C4AN! Proressing of 2 new slalemenl slarts here

cacnt Scan text subrouline {(see rart 3)

Cann? RFSTORF token rrocessor

C4FR: Check for Control-C» Run/siory etlc

€707 STOP token rrocessor

r709: FNI {oken rrocessor

r748 CONT token rrocessor

C74R: NIl toKen rrocessor

C75%A¢ Cl 0ANE and CSAVEX of arrauws done here

C7RC: suhroutine which tesle if char is aslrha-carilals (see part 3)
C7C4: 7

C7FA! converle 2 numeric slring inlo a binare inteder (see pari 3)
CROF! CLFAR token processar

cansd RUN ’
CRA1: GOSUR v
C/72: ROTO *

L]

CR90: RFTURN
CRR%! NATA loken (sKire Lo EDS - see rart 3)
CRR7: RFM token (skirs (o EOL - see rari 3)
CReCY LFT  ®

re24t ON "
ro44: JF *
reé4t PRINT *
CA0I! TAR  °

CAIR! The "TREROC FROM START" message which is never used!

CAZF! The code Lhal would rrintl thal wessadges bul is never called!
CA42! INPUT Loken rrocessor

CA72! RFAN

CAFF! The "TEXTRA IGNORFN" mestasde

CRI4! NFXT Loken processor
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FXPRESSTON EVALUATION

o

no1%:
noar ¢
NiAR:
nmoa:
N1AR:
TI1RR?
NIFRS
NIFS?
napae
N244A%
Na%At
nose:
No9F $
nace:
niio:
N34
nzon:

N4AR?S
n&3F
(PP
n&a1ce
n&a3ne
N&CA?S
N4FE?
n705:¢
N7RR:
NRA3?S
N8RAS
neoog:
no48:
ne99s

DAOE

NAY4:
nASe:
na7s:
NABA:
TARY ¢
TiARZ2 ¢

—— e - o - - o=

Fvaluates Lhe expression rointed to by HL

{ nade ACC (Lthe F-PT Accumulator) wilh contents of @ variasble or arraw xton
Fvaluatles the Unary Funclions (lokens >= AF hex)

?

? To do with strind funclions? Parl al CDOD seems Lo do block string co.rare

NIM token rrocessor

Finds variable name in HL (sels ur new one if il doesot exisl) and returns
either the value or a roinler Lo ils derending on where il is called froa
FRF token rrocessor

POS

DFF

STR$

Printe 2 string rointed Lo bu HL (see parti 3)

Various string handling roulines

| FN toKen rrocessor

ASsC

CHR$

1FFTs

RIGHTS

MIDS

val

INP

our

WATT _ '
Serial inrul and oulpul rouvlines used by CLOAD & CSAVE (see rarl 3)
CSAVE Loken rrocessor

l.oads MWA lare header area

Cl1.0AR {oken rrocessor

MATHS ROUTINES START HERE! I have nol dol verw far inlo this area uel
1 OC token rrocessor

? F-PT Nivide?

SGN token rrocessor

ARS

Subroautines for moving F-PT values asboul (see parti 3)

INT token processor

PEEK

POKE

outrpuls 3 nusher Lo Lhe terminal (see pari 3)

A Lable of rowers of 10 as 24 bitl binary values

SAR Ltoken rrocessor

EXP

some sorl of Lable for use of the ahove

RND token processor

cos

SIN

Another Lable

TAN token processor

ATN

Table used hy ATN

ENDR OF RASICs FROM HERE ON IS UNUSER GARBAGE (wilh the excerlion of Lhe wars
and cold starl Jumps righl al the tor).

Next month I will describe some more-or-less useful routines Lhal sre hidden
away in the Basic.

Ken Crimes (QSUC)
—contT 0n 3/32
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If some Sorcerer wizards are still having trouble I would like to hear from
them. I believe that further improvement could be obtained by fixing the input
circuitry where the filters remove information at frequencies of interest. They
also introduce phase shifts, which do cause trouble.

Rick Millicer, 199 Lower Heidelberg Rd., IVANHOE, Vic. 3879.

* * * * * * * * * *

Wayne Gail (Melb) would like to contact anyone who has' a Direct Memory Access
(DMA) board for use in a S188 expansion unit. If you can help please ring on
(63)2884318.
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‘e26C Bo 0150 OR B +MAKE NEW VALUE

‘928D 12 0151 LD (DE),A ;PUT BACK IN MEMORY
*'928E CD5381' @152 INIT: CALL DISPLY ;UPDATE SCREEN VALUES

‘8211 1€BD 6153 JR BYTE-$ ;G0 BACK

‘9213 13 8155 NEXT1: INC DE » INCREMENT ADDRESS
*'9214 (CD5301' 0156 CALL DISPLY ;UPDATE DISPLAY

‘9217 1887 8157 JR BYTE-$ ;G0 BACK

'0219 1B 2159 NEXTZ: DEC ]2 sDECREMENT ADDRESS
*'921A CD5361' 6.66 CALL DISPLY ;UPDATE DISPLAY

'6210 16B1 ¥l6l JR BYTE-$ +GO BACK

'821F 13 8163 EXIT: INC DE s INCREMENT ADDRESS
*'92¢6 C300601' 0164 JP NEXT sBACK TO ADDRESS MODE

‘@223 1A 8166 SEARCH: LD A,(DE) ;GET BYTE TO LOOK FOR

‘9224 47 0167 LD B,A 3SAVE IN B

‘9225 13 8168 UNTIL: INC DE s INCREMENT ADDRESS

'8226 1A 0169 LD A,{DE) - 3GET BYTE

‘9227 B8 8176 cp B ~ 3DOES IT MATCH?

'0228 20FB 0171 JR NZ,UNTIL-$  ;LOOP BACK IF NO MATCH
*'82¢A C36001' 0172 JP . NEXT ;GO BACK IF IT DOES
*'922D0 216661 0174 GO: Lo HL ,0166H 3SET RETURN ADDRESS

‘8238 3196BF 6175 LD SP,6BF96H ;RESET STACK

‘9233 E5 8176 PUSH HL s SAVE ADDRESS

‘0234 EB 6177 EX DE,HL 3GET ADDRESS

'8235 E9 6178 JP (HL) 3JUMP TO IT

'8236 C303E6 0186 OUT: JP @E663H ;BACK TO EXIDY MON

8239 8182 STORE: EQU b +MODE STCRE

Brian Dennis

SIMPLE ROM PAC_MODIFICATIONS

I have found it convenient to be able to turn the ROM PAC off and on without having
to turn the Sorcerer off. This can be accomplished by mounting a switch on the ROM
PAC as illustrated below. A LED is used as an indicator to show if the PAC is on.
Also illustrated are the jumpers options for using standard 5 volt EPROMs in the PAC.

ROM 4 ROM2

.. Of“x TR

Su?c
Noies
—2 cOtt and 2 haks et required

P’
requice d for esch 276 ‘ ::,".ri ':..v'c:t
L g

- Ben Williams



GL. W EFROM CARTRIDGE

The GLW EFPROM cartridge is similar to Exidy’s PROM Pac. It will
accept most single +38V supply 2516/2716/2532 or 2732 EFPROMs,
providing either an 8k (28516/2716 EFROMs) ar a 16k (2532/2732
EFROMs) cartridge.

A sketch of the component side of the printed circuit board
giving the orientation of the EFROMs and the location of the
various jumpers for configuring the cartridge to accept the
different EFROMs is shown in Fig. 1. The broken lines shown in
the  sicoohr give  Wine Jocacion ot jumpers for  changing  the
cartridge to 16K, while the solid lines are +for an BE
cartridge.

(X) refers to

EFROM number ! ; 8k J3Y, fLex
for 16K
cartridge.

EPROM 3 (1) EPROM 1(3)

EPROM 4(2) EPROM 2(4)

EPROM type

s e oA/ AT AN A

2 % T
ALK

-

16k /8K

Fig.1. Sketch of component side of printed circuit board
SHICWING OFiEenNTAaTIon O EFRGNs &t Lovation gy Jumpers.

As received, the unmodified GLW EFROM cartridge is configured
for BK, accepting 2916/2714 EFROMs operating in the “power
down’® mode. Mark 1 Sorcerer owners may find that some 450ns
access time EifROMs will not work reliably in this modes, so the
cartridge may be reconfigured so the EFROMs operate at maximum
speed (non ’power down® mode). The configuration for the
jumpers on the component side of the board for the “fast® mode
is shown in Fig. 2Z2b.

Power down Fast
mode o 00 mode 00 o

(a) (b)

NB: Jumpers at each of the locations 1,2,3,4 in Fig. 1 will
have to be changed.

Fig. 2. Fossible jumper configurations for 25146/2716 EPROMs
shown from the component side ot the board.




Note that the original jumpers must be cut before the new
jumpers are installed. It is advisable to solder the jumpers
with the EPROMs removed from the sockets and placed in
protective-conductive foam or aluminium toil etc. When
soldering the jumpers, a small pencil type soldering iron of
low wattage should be used otherwise the printed circuit board
may be damaged.

NB: BE CAREFUL WHEN INSTALLINb EFRUMS OTHERWISE THE IC SOCKETS
ON THE BOARD AND/OR THE EPROM PINS MAY BE DAMAGED.

The jumper configurations for 2532/2732 EPROMs are given in
Fig. 3.

/0 PR § PO 0

Intel, Mitsubishi Intel, Mitsubishi Texas 28532
2732 low power 2732 fast mode
mode

NB: Jumpers at each of the locations 1,2,3,4 in Fig.1 will
have to be changed. ‘

Fig.3. Possible jumper configurations for 2532/2732 EPROMs
shown from the component side of the board.

If you have any problems or queries, you can contact me, Graham
Wragg, on telephone No. (03)890-6918 between &:00 and 10200 FM
EST most nighte of the weel.

THESE NOTES COPYRIGHT (C) G.L.WRAGG, 1983.
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SOME USEFUL (more-or-less) SUEROUTINES IN THE BASIC ROM PAC

NNRERUNBRRNRNRNRNBONONRENERNENNERENERERRERERERENENNNRRRONERNNNN

T have nol looked at a3ll of Lhe ROM PAC by anu means. 50 far I have beer
concentrating mostly on the interaclive areas and overall siructure. Some of U
rrinting roulines listed here are done more effeclivelw by the monitors butl if wou
mix Monitor and KASIC rrint routiness BASIC looses track of Lhe cursor posilio:
and is likelu to starl 2 new line unexrecledly, So il is besl Lo stick entirely &
either MONITOR or RASIC calls.

CONVENTIONS! ‘Rotlom’ and ’‘low’ refer Lo Lhe 0000 end of memorwi ‘tor’ and ‘hish’
refer Lo the FFFF end of memory,

RLOCK-MOVE

Moves 2 hlock of dala identified by roinlers. A useful asllernalive U
LDDR a3s il does nol reauire Lhe calculation of Lhe length of the block.

ENTRY! C2E0 calls Lest for OM ERROR ther...
C2E3 exchandes BC and HL Lhen...
C2Eé4 moves source block rointed Lo by HL (high end) and DE (low end) Lo Lh
destinalion rointled Lo by RC (high end)s working from tor Lo bollom

(decrenenting Lhe rointers).
RETURNS with AFs BCy» DEs and Hl 21) modified.

FIND-1 TNE

Scane throush the BASIC erodgram looking for 2 line nusber (in bimar
formatl ) held in DE. ‘

ENTRY! C3FA searches from start of RASIC rrodram (01D5)
C3FD searchees from rosilion rointed to by HL

RETURNS with flads and rointers zs follows!

Z & C flags if line number founds BC roints Lo Lhe found line and |
roints to the following line.

2 & NC flage if it reached the end of the rrodram withoul finding (
exceeding the value of the line numberi BC & HL both roint o the end of L

Frogram.

NZ & NC flade if reached a hisher line number withoul finding the aumb
in DEs RC poinls to the first higher lines and HL Lo Lhe following one.
AF ic modified and DE unaltered in 21l cases.

INPUT-L INE-RUFFER

: Inruts a line Trom the kesbhosrd and stores it in Lhe BASIC line buft
=L 014C, Tt handles RURy Cirl-C and @ funclions. Il includes a Lest al C564 Lo
if il has exceeded the buffer limit bul doec not branch oul if il has! This is |
hue which Kills RASIC if wou enter cver-long lines, On receirl of 3 CR il ruls
null =1 the end of the entered sitrings resets HL Lo the siari of the buffer (rei
for =canning bu the caller)s sends & CRLF Lo the terminal and relurns.

ENTRY! (C53A
RETURNS wilh AF» BCy & HL modifieds bul DE unaltered.
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Converts an ASCIY slrind of decimal didils roinled to bw HL inlo an
uncigned 16 bit binaruy inleder which is returned in DE. Il idnores leadindg sraces
and returns with HL rointing Lo Lhe first non-digil in the siring and A holding
thie character, If the bhinary value exceeds 64K il Jumrs Lo tLhe SN ERROR message.
Would often he called as 2z follow-ur Lo INPUT-LINE-BRUFFER

ENTRY: C7EA decremenls Hl. Lhen...
C7ER scans from current value of HL.

RETURNS wilh AFs DE, & HL allereds bul RC preserved.

SKTP-TO-EQS/EOL

Skirs to Lhe end of Lhe slalemenl or Lo Lhe end of Lhe line rointled to
hu HL. Thal isy il scans the texl rointed Lo by HL wuntil il finds either 3 *i!* or
a2 nulls, but idnores anvw "{"« within quole-bounded sirinds. Relurns with HL
rointing Lo the terminating characlers =nd wilh thal characler (! or null) in A,
It will substitule anuy other search characler for Lhe "!" if uou load this into C
and enter al CBRY.

ENTRY! C8RS sKkirs Lo 2 null or Lo Lthe fTirsl "!" oulside auoles
C8R7 searches only for & nulls ie il skKirs Lo Lhe EOL marker
C8R? sKirs to the null or to the first occurrence of Lhe char in C
which is not within cuotles.

RETURNS wilh AFy RCs & Hl altered bul DE unchanded.

NEWLINE®?

- - - -

Checkes whether the terminal 1is 3l the starl of 3 new line and if so
returne with Z fladg and 0 in A. If not il Jumrs Lo MAKE-NEW-LINE (see below).

ENTRY: C9R2
RETURNS wilh AF allered a2nd other resisterc rreserved (unless il Jumrs - see
telow).

MAKE -NEW-LINE

- o2 o= o o - -

Makes 2 new lerminzl line hw sending a2 CRLF and nullss and resets Lhe
rrint-column counter Lo zero.

ENTRY! C9RF
RETURNS wilh AF & HL modifieds RC & DE unallered.

CP-Ht. -IF

A very useful csubroutine which comrares Lhe 16 bil conlenils of Lhe HL
and DE registers and cels the flags as fallows!

7 if HL=DE

NZ & C if HL<BE

NZ & NC if HL>=DE
ENTRY?! C574

RETURNS wilh AF wodifieds 2ll alhers rreserved.
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FRINT-CHAR

Printe Lhe characler in A. Il Lesls Lhe Surrress Oulrul flag (0144)
®-r=t and returns withoutl rrinting 3f this is sel, The characler is senl via Lhe
manrtors CHROUT routine st E0OCs If it is nol 3 control char il increments Lhe
trant-column counter and calls MAKE-NEW-L.INE if needed. .

FNTRY! C585 wilh char in A
RETURNE wilh 2ll redistercs rreserved.

RETEFY

Czlle the monitor CHRIN routine 3t E009 untill 3 Kkey is rressed and
celarcen, Checks if Clrl-0 and if so disshles Keuboard and relurns wilh s null in
¢, ntherwice A hese the charzcler from the Kewhoard.

FNTRY!: C%R4
RETURNS wilh AF altereds EBCyDEsHL rreserved.,

ELAN-(R! )

Scans the Llext rointed Lo by HLs sKirring all sraces and relurning with
W erinting te the firel non-sraces wilh that character in A and wilh Lhe fladgs
¢t ae fallows?

7 if char e & null.
NZ £ C if Lhe char 31& 2 aidgil (0,.9).
N7 & NC for anuw olher charactlers.,

ENTRY! CACDH incrementice HL then...
C4CF ccane frow current value of HL.

RETURNS wilh AF & Hl &ltered, BC & DF unchanded.
Al PHACAPST
Returne with NC if char 1¢ A.e7y otherwise wilth C.

FNTRY! C7RC with Hl roinling to chars OF ..o
C7RD with chaer in A

RFTURNS with AF modified (onlw F if entered st C7RD)s all others OK.
FRINTETRING
Printe Lhe strins rointed Lo by HL., A londer and more comrlicaled
rauline Lthan the Monitore MSGOUTs bul Keers track of the BASIC Frrinl-column
caunter.
FNTRY! N014 incremenls HL (rasl & cuole?)s Lhen...
no15 erints strin roinled to by HL and lerminated by a3 auole or 3 null

DO1E srinte 3 slring of lendlh held in E» and roinled Lo bu HL.

RFTURNS with zl) resiclere zitered (excert rossibly D7),
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SERIAL-OUT Routines

-~ > - - - - - - .

These three routines are used by CSAVEX., The code ie 2 bil oddy wilh
unpecessary redister moves and PUSH/POPs. The innermost routine (D2BD) wails for
the handshake flag (hit 0 of rort FII) Lo he set by Lhe UART then sends Lhe char in
A to rort FC,

FNTRY! II2A1 does Lhe D244 rouline lwice (ie il sends Lhe char oul twice)
D2A4 fiddles aboul uselesslw Lhen calls D2RD
D2RN does the actuzl work

RETURNS wilth 2311 redgisters intact.,

SFRIAL-IN

Wails on bil 1 of rorl FN to be sel bu Lhe UART, then loads A from pori FC.

ENTRY! DN29E simrly .umrs 0.4,
D2AD calls QCKCHK and Jumrs L UF ERROR if Ctrl-C or ESC Keus presseds
otherwise. ..
DM2R3 the main inrul rouline.

RETURNS wilh AF modifieds all otherec rreserved.

SKIP-CR
Scans Lhe lext rointed Lo bus HL until il finds @ CR which it convertis (o
a null, Returns with HL rointing to the char befor the CR/NULL.

ENTRY! D204 POPc HL (NRy if uou CAlLLed il this will be wour return addressl! )s
l-hen "o
D3°S INC Hl. ‘-heno ‘e
n306 scan from current (HL),

RETURN wilth AF & HL changeds RC & IIE unsliered.
FLOATING PDINT MOVEMENTS

1 have nol looKed sl the malhs roulines in anu delail wels however the
followind are & number of useful roulines for moving four bule floatindg point
nushere., Theu could alsoc he used for anuy four bule siring of data. ACC is the
floating roinl accumulator (Q1RF.,01C2) which holdsey from low o hisgh! Least
Significant Rule (LSR)y Inlermediste ERule (IB)» Mosl Sidnificanl Bele (MSR) with
the sidn ac Bil 8y and Exronent (Exr), The same order is vused in Lhe variasble
crace slorzge, Muring transfers and oreralions Lhese are stored in BC & DE as
follows! R=Exrs C=MSRsy DN=IRs E=LSK,

- The roulines could be redarded as MACROs with the following Zilos-like
Mnemonics?

n&3s = LI ACC (HL)§ (viz ECRE)D

nsxe = LI ACC KCDE

Né42 = LI RCDE ACC

N646 = LD ECRE (HL)

Né4F = LI (HL) ACCs (directis NOT viz RCRE}
ngs2 = Lh (HL) C(DED)S ¢ ° * *
néc3 = DEC BRCDE
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