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RAMBLING IN THE ROM - 26

P.D. Library

I'm going to have to change the title of this page - no less than
eleven new programs are available this month! Sorry about the
lack of prices last month, they are:

CPD-52 OMNICAL - 2k - 10p CPD-53 SPENDS - 7k - 35p
CPD-54 MAXIT - 5k - 25p CPD-55 NET80 - 10k - 50p
CPD-56 MASTERMIND-5k - 25p And the new ones are....

CPD-57 RESISTOR - 4k - 20p

A neat little program that gives you a resistor's value from its
colour bands, or its colours from a known value.

CPD-58 EVE - 6k - 30p

A super disassembler, specially written for the library by Robert
Crisp. Full 6502 mnemonic disassembly, with printer option. Also
"a full hex/Ascii dump to screen or printer.

CPD-59 DATAMAKER - 2k - 10p

A stunning 1little program. Written in machine code, it will
produce from any section of machine code in memory a full Basic
loader program with the code in DATA statements. A must to turn
your m/c routines into a suitable format for Dave to publish!
CPD-60 BOMBER QUIZ - 21k - 50p

Test your knowledge of Bomber Command during World War II

CPD-61 MORSE TUTOR - 9k - U45p

As the title says, teach yourself morse code, with 1lots of
exercises at different levels of ability. From Judy Simms, as is:
CPD-62 THREE TOWERS - 2k - 10p

An infuriating puzzle game, move all the rings from one end to
the other - but you can't place a larger ring on a smaller one.
CPD-63 HANGMAN - 17k - 50p

This and the next three are from the pen of Brian Kidd. A nicely
implemented version of Hangman, with the facility to create your
own word files, disc or cassette. Send in your own word files to
the library!

CPD-64 C.A.D. - 15k - 50p

As demonstrated at the February meeting, an excellent HIRES
drawing programme with a multitude of commands available. The
result of many hours work by

CPD-65 BARGRAPH - 8k - 40p

Produces bar graphs on screen to your own requirements, but no
printer routine (as yet, who'll be first?..... )

CPD-66 H.S.C. - 5k - 25p

A 'snake' type game, but different from the rest. It's fast-
moving and gets very hard in the later screens.

CPD-67 DISK SPY - 6k - 30p

From Andre Widhani in Hamburg, a superb disc sector editor for
Sedoric. Read/write, alter etc., all the commands you would
expect.

You should still have your order form from last month!

Enough. If you made it through 1last month's intro to the
interpreter part of the ROM, we can now set about the code
itself, byte by byte...on with the Saga.....

Jon Haworth



0101,X
#8D
C3F7

C3E4
0102,X
B8
0103,X

0103,X
C3FO0
B8
0102,X
C3F7

#12

C3CF

#CF
#CA

non

Cc3C6 TSX Take the stack pointer

Cc3C7 INX

c3c8 INX jump over return address
C3C9 INX

C3CA INX + interpreter rtn address
C3CB LDA 0101,X Take first byte of block
C3CE CMP #8D is it FOR?

C3DO0 BNE C3F3 no, exit with Z=0

C3D2 LDA B9 Take hi byte of var. addr.
C3D4 BNE C3EO if not 0, compare

C3D6 LDA 0102,X otherwise take this block
C3D9 STA B8 ‘ and the address of the

C3DB LDA 0103,X loop variable
C3DE STA B9
C3EO CMP 0103,X cf. high byte to

then do a comparison

stack

C3E3 BNE C3EC + seek ano. block if wrong

C3E5 LDA B8
C3E7 CMP 0102,X

Repeat for low byte

C3EA BEQ C3F3 if OK, exit Z=1

C3EC TXA Pass to next block:

C3ED CLC add the length of a block
C3EE ADC #12 to the stack pointer

C3FO0 TAX

C3F1 BNE C3CB and start again...

C3F3 RTS

MOVE A BLOCK OF MEMORY HIGHER

first byte of block to move
last byte of block

#C8 and AY : target address of block (top address)

OF MEMORY if the target address is higher than the
string storage (#A2). If not, #C7-#C8 points to the new
start of block address-#100.
The top of tables address (#A0) is placed at the new end
of block address.

When moving a block upwards, it is
to start at the top of the block
overwriting part of the block in the
The pointers are adjusted by
transferring any part-page, then the
full pages of the block.

important
to avoid
process.
firstly
remaining

if you wish to use this routine for any block move of

memory,

it is preferable to enter it at #C3FF/#C3FB, to

avoid the OUT OF MEMORY and the adjustment of the table
pointer code.

C3CA TSX
C3CB INX
c3cCcC INX
C3CD INX
C3CE INX
C3CF LDA
C3D2 CMP
C3D4 BNE
C3D6 LDA
C3D8 BNE
C3DA LDA
C3DD STA
C3DF LDA
C3E2 STA
C3E4 CMP
C3E7 BNE
C3E9 LDA
C3EB CMP
C3EE BEQ
C3FO0 TXA
C3F1 CLC
C3F2 ADC
C3F4 TAX
C3F5 BNE
C3F7 RTS
Entry: #CE-
#C9-
#C7-
Exit ouUT
Principal:
Use:
C3F8 JSR
C3FB STA
- C3FD STY
C3FF SEC
choo LDA
cho2 SBC

$CLus
AO
Al

c9
CE

C3F4 JSR $chhy Verify available space
C3F7 STA AO and save new top

C3F9 STY A1l of tables

C3FB SEC Calculate the part-page
C3FC LDA C9 to move

C3FE SBC CE



chol STA 91 choo STA 91 Store low byte of length

choob TAY cho2 TAY in #91 and Y

cho7v LDA CA cho3 LDA CA

cho9 SBC CF chos SBC CF high byte of length in X
c4oB TAX chov TAX YX holds part-page

choc INX cho8 INX Adjust total no. of pages
ch4op TYA cho9 TYA If need to move whole no.
CUOE BEQ C433 choa BEQ CU42F of pages only, jump

chi1o0 LDA C9 choc LDA C9

chi2 SEC CLOE SEC Adjust #C9-#CA to obtain
ch13 SBC 91 CUoF SBC 91 a whole no. of pages

chi1s STA C9 ch11 STA C9

ch17 BCS ch41c ch413 BCS C418

Cchi19 DEC CA clhis DEC CA

Cc41B SEC chi17 SEC and do the same for the
chic LDA C7 ch18 LDA C7 target pointer

Chi1E SBC 91 Ch1A SBC 91

clh20 STA C7 chic STA C7

ch22 BCS cl2c CU1E BCS cu428

ch24 DEC C8 ch20 DEC C8

clh26 BCC ch2c clh22 BCC Cc428 unconditional

c428  LDA (C9)
7)

Y Cch424 LDA (C9),Y Move Y bytes
ch2a STA (C Y

ch26 STA (C7),Y to the target block

ch2c DEY cL428 DEC Y

ch42p BNE C428 ch29 BNE Cch424

ch2Fr LDA (C9),Y C4i2B LDA (C9),Y

c431 STA. (C7).. Y -.clk2D STA (€7).,Y Move last byte (when Y=0)
ch33 DEC CA Ch2F DEC CA Next page of source block
ch3s DEC CB ch431 DEC CB and target block

ch437 DEX ch433 DEX and reduce no. of pages
cL38 BNE clh2cC ch3y BNE C428 then start next page if
ch3a RTS ch36 RTS not finished

VERIFY SPACE ON STACK

Cl43B ASL A clh3y ASL A 2*A bytes free are needed
ch3c ADC #3E ch38 ADC #3E with space for IRQs

CU3E BCS C483 ch43A BCS Cch47c OUT OF MEMORY if no space
chho STA 91 ch3c STA 91 Save lowest value of S
chy2 TSX CU3E TSX Take the stack pointer
chys CPX 91 CU3F CPX 91 and verify higher

Chhs BCC C483 chy1 BCC Cu483 or OUT OF MEMORY if lower
chby RTS chys RTS

VERIFY AY IS BELOW STRINGS
Entry: AY contains the desired value

Exit: OUT OF MEMORY if after checking and reorganising memory AY
is too high.
The zone #C7-CF is not affected.
AY is preserved.



ORIC ENTHUSIASTS
(OUM Issue 45)

INTRODUCTION

Another public holiday has been and gone. Is time passing quicker or
are the days officially shorter? At least I have managed to complete
my 10 page price 1list which was 1included with issue 44. I have
started to distribute this outside the OUM subscription and already
new members are being recruited. So I hope that our group grows
stronger still.

DISC ACCESS

In issue 42, in my section on ORIC Data Transfer/Linking I wondered
if it would be possible to read PC formatted discs using a RANDOS
based disc sector editor. I can confirm that it is possible.

I proved this by formatting a 3.5" disc on the PC at work, making
sure that it was 80 tracks with 9 sectors per track, and then saving
a simple text file onto it that I created. At first I could not find
the file, using the RANDOS Debug program, even though I could see the
directory reference, so I did some investigation of the PC disc, at
work, using a disc utility program which mapped out the data area of
a PC disc into clusters (a cluster comprising 2 sectors) and showed
that the file was located in sector 14. The utility showed the disc
to comprise of 'n' sectors numbered from 0 to 'n-1' making no
reference to track numbers. I discovered how to translate this into a
track and sector number so that I could use the RANDOS Debug utility.
The sector wusage of the PC disc is as follows :-

Sector Usage
0 Boot area.
1l to 6 FAT area.
7 to 13 Root directory.

14 to 1439 Data area (for files, programs, etc.)

Now, sector 0 equates to side 0 track 0 sector 1 in absolute terms
and I found that sector 1 which is paired with sector 0 to form the
first «cluster is not side 0 track 0 sectoxr 2 but is, in fact, side 1
track 0 sector 1. So clusters are formed across upper and lower
surface Dboundaries on a double sided disc. Therefore, sector 14
equates to side 1 track 0 sector 6 and since I didn't know how to
access the second side of a double sided disc using Debug, I copied
sector 14 across to side 0 track 0 sector 6. Now knowing where to
direct Debug I found that it could read the sector perfectly. This
means that with the development of suitable software the ATMOS could
be used to read PC data files, when in ASCII format which could prove
to be useful to some owners.

PERIPHERALS
PRINTERS

Unfortunately, due to time constraints, I haven't been able to make
any progress with Sharp printer/plotter.

PRICE LIST UPDATE

There are only 6 ORIC Modems left in stock so be guick 1if you wish to




purchase one. ’ 1 ()

I have sold out of the following :-

HARDWARE Power Reset Box.
BOOKS Programming With Graphics by Garry Marshall.

I can now add the following items :-

HARDWARE 5.25" blank discs @ £0.80 each.
BOOKS 6502 Machine Code for Beginners by A P Stephenson - Newnes
Microcomputer Books £3.00 (only 1 in stock).

6502 Reference Guide by Alan Tully - Melbourne House £3.00
(only 1 in stock).

PROJECTS

So far I haven't received any correspondence on projects that I
listed in issue 42. If you interested in other projects for your ORIC
then write to me about it.

REFLECTIONS

Having received a couple of enquiries recently about the possibility
of providing disc software on the 5.25" format I decided that it was
time to purchase my own 5.25" drive. Up until now I had borrowed one
from work. After reading the section in issue 42 about the 5.25" disc
drives from Tekdata I decided +to ring them up. I spoke to a very
helpful Bob Leese who informed me that they had 7 re-conditioned
5.25" drives (40/80 track switchable) with the reference number
FD-55FR-510R in stock. He also confirmed that the nett cost was
£25.00 but I found that after the cost of delivery (7.50 for next day
delivery - apparently there is no choice on this) and VAT (17.25%)
was taken into account the total cost rose to £38.19. Still, having
received the drive I am happy with the purchase and since I received
it within 18 hours from ordering it I am impressed with Tekdata's
efficiency (if only mine was as good). So if you fancy such a drive,
order one from Tekdata before their stocks run out and the price
creeps up some more. Their telephone number is 0782-577677 and they
accept credit card orders.

SHAREWARE
SEDORIC DOS

Currently there are 17 registered users of version V1.007.

WHERE TO NEXT?

Again, I haven't received any correspondence in response to my
article in issue 42. If you have any thoughts then please write to me
about it.

Well, that's all for this month but I will look at some other
features in time for issue 46.

Written by : Allan Whitaker
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Machine Code +or the Oric Atmos (Part 3) FPeter N. Bragg

———————————————— Part 1 looked brietly at machine code, the Oric and its
Operating System. Part 2 featured a very short Basic "Hexloader' program to
provide easy read and write access for machine code on the Oric.

Rather than embark on a long theoretical description of the 6502 microprocessor,
I intend to keep it simple, starting with a few short practical demonstration
routines, with which I hope to illustrate the 6582 operation. After all, there
is little point in duplicating much of what can already be found in books on
the 6502. Once again, if you are new to this, a book on the subject will help.
However some basic information, must be at least briefly mentioned in order
that newcomers are not leftt totally in the dark and so we will start with a
brief look at how the Instructions and Registers are used.

Instructions '
———————————— A computer program, whatever the language used, is simply a list
of instructions, plus any data (information) that may be needed for the
operation. In Basic for example, the instruction GOTO would be useless without
its data (a line number). Machine code works in a similar +fashion. Every 6502
instruction starts with a single byte called the OPCODE, which tells the 6502
chip two things. First, what the instruction has to do. Second, whether or not
there will be any data bytes, to be included with the instruction. Any data
bytes included in an instruction always follow the opcode and are known as the
OPERAND. Depending on the specific instruction, the operand may be one byte or
two bytes in length, or there may be no data at all and therefore no operand.
So complete instructions will be one byte long when no operand is required and
two bytes or three bytes long with an operand, all of which depends on the
instruction opcode used.

Register here

————————————— It is also neccesary to mention the small storage units built
into the 6502 microprocessor. These are called REGISTERS and there are six of
them. The 6502 uses them to store and process data, as it works througb your
program. Not quite the same as a Basic variable, but near enough for jazz !|
Initially, we will look at just two of these Reqgisters, the PROGRAM COUNTER and
the ACCUMULATOR.

The Program Counter

——————————————————— The microprocessor needs some way of controlling it's
progress through the computer memory. You will want the microprocessor to read
and process your program instructions, in the correct order, not go leaping
around the memory like a demented kangaroo ! The Program Counter (PC for short)
provides the microprocessor with that control. It holds a two byte number which
is the address of the next instruction to be fetched, and it is updated
automaticaly each time a new instruction is fetched for processing. However,
there are instructions available (ie. JS5R for Jump to SubRoutine) that change
the Program Counter address. These are used to access routines in the same way
as you would in Basic (ie. using GOSUB).

The Program Counter is the only two byte Register in the 6502. 1t needs two
bytes, to access 64K of memory, one byte would only access 256 addresses.

The Accumulator

——————————————— This is the place where most of your data gets modified or
bashed into shape, one byte at a time, by the various instructions at vyour
disposal.
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Data can be added, subtracted, copied or tested etc, it all happens in the
Accumulator. The name is often abrieviated to "A Reg." or "Accu", normally I
use the latter. Although it can only hold one byte, there are simple ways of
dealing with much larger values. Note, by the way, that for the 6502
microprocessor, a byte is always an eight bit value (ie. @00 to FF in hex or 255
in decimal) and this applies to all machines that use the 6502 microprocessor.

Double Crossing the Oric

———————————————————————— Now we will use a very short and simple routine to
illustrate the above information. The routine just puts a couple of crosses in
the centre of the display.

cessesStart.. ... .
Addr : Code : Assembly : Description
101A : A9 2B : LDA#E  "+" : Load Accu with ASCII code for "+
101C = 8D EC BD : STA BDEC : Copy Accu contents into Address BDEC,
101F : 8D ED BD : STA BDED : also copy Accu contents into Address BDED.
1022 : 60 : RTS : Fetch Return address and return

5 H : from this subroutine, to Basic.
s mwe o n FARLIS T wp o s

You will notice that the program listing is divided into four vertical columms.
This is a fairly standard arrangement. Starting from the far left. we have the
address columm, which gives the location of each instruction. Some people use
an additional columm and number the instructions in decimal order as well. I
dont bother, but you may find it useful. The second columm from the left lists
the hex code instructions that the computer uses. The third columm is for the
Assembly Language which provides the hex code instructions in the second columm.
Finally, the fourth and most important columm on the far right. This is used

to describe what is is being done and how. Programming is actually done in the
two right hand columms. Assembly Language instructions are chosen and a
description of what you are intending to do is written in +irst. After that the
code and addresses can be put in. More on this subject later.

To use this routine, just set your HexlLoader to the address 101A and type in -
A% 2B 8D EC BD 8D ED BD 60 as per the listing. Use the stert address to run it
by CALL#1@1A. Your Ffirst machine code program and it did'nt hurt a bit |

Whats it all about, then ?

—————————————————————————— I you look at the routine, vou will find that it
consists of just four instructions and includes one of each of the three types
described above. The first instruction is an opcode with a single data byte
operand. The second instruction has two and the last instruction does not need
an operand at all.

The program simply puts the ASCII code for "+'" into the Accumulator and uses it
to put a copy of that code into two addresses in display RAM.

The first instruction is LDA, an abrieviation for LoaD Accumulator, the hash
sign "#" means IMMEDIATE value which indicates that the value immediately
following the opcode is to be put into the Accumulator. The hash (#) sign is
always used for this purpose in the 65082 Instruction Set.
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At this point there could have been a slight problem. The Oric also uses the
same hash (#) sign to label hex values. I could use "$" or "&" to identify hex
values as on other machines. However, as I normally use hex values throughout,
unless otherwise stated in my program listings, it is'nt necessary to mark each
and every hex code as such. This avoids any clash of meaning and makes the
listings that much simpler and quicker to produce.

Because the first instruction reguired two locations (1801A and 1@1B), the next
instruction starts at address 101C. This instruction is STA, an abrieviation
for STore copy of Accumulator contents. The two byte Operand is used as an
"Absolute" value to locate the address where the Accumulator contents are to be
put. The address in this case is in the screen display RAM and notice that the
address is put in reverse order, low value, then high value number.

Where the instruction includes a two byte operand, the opcode is always
followed first by the lowest value byte, then by the highest value byte. In
this instruction for example the address required is BDEC so the opcode 8D is
followed by the low part of the value which is EC and then by the high part of
the value, which is BD (really BDB@h) in the third byte.

All "three byte" instructions are written this way and if it seems strange, it
could be helpful if you remember the old nursery rhyme "Four and twenty
blackbirds baked in a pie" (I say, does the RSPCA know about that ?) and put
the least significant (lowest) data byte first after the opcode and then the
most significant (highest) data byte last. It is the one awkward thing I found
in machine code. However, I soon got used to it. Hex code is simply entered as
shown, but if decimal values are used, the address has to be split as shown and
the two values calculated separately. Another good reason for using hex code,
not decimal.

The third instruction at 101F was simply put in to illustrate that the contents
of the Accumulator were not transferred, only copied. The Accumulator still
holds the original value after the instruction has been executed and can be
used to make as many copies of its contents as you wish.

The fourth and final instruction in the "program" is an example of a single
opcode type which does not require any data. The instruction name is RTS which
is an abbrieviation for ReTurn from Subroutine. This simple, but essential
instruction is used to terminate machine code routines CALLed from Basic.

The RTS instruction works in a similar fashion to RETURN in Basic and is more
often used in machine code programs, together with another instruction called
JSR (Jump to SubRoutine) to produce the machine code equivalent of the Basic
GOSUB operation. In our example here the program is CALLed from Basic and a
return address is stashed away, to be preserved until the end of the program is
reached. At that point, the last instruction retrieves the return address and
the microprocessor uses it to return the Oric to Basic operation.

Note that the program addresses are in hex as well, it is an easy way to get a
grip on the numbering system. These are the numbers that go into the Program
Counter. We will be adding to this "program" later.

I have tried to keep this explanation brief and simple. Some items can be

looked at in more detail later, others, the ASCII code for instance are found
at the back of many computer books. If you are new to all this, experiment a
little using the Hexloader. If it goes wrong, there is always the RESET button |

Decisions, decisions ! Next time, how swear words like NVBDIZC give you status.
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