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RAMBLING IN THE ROM - 28

The Headbangers Ball

A few issues ago Patrick Van Ewyk asked for information on
altering the step speed of a disc drive head. Triumphantly to the
rescue comes Andre Widhani of Hamburg.

The head step rate is set whenever a command is issued to the
FDC's command register (#310). FDC, of course, stands for Floppy
Disc Controller. The two least significant bits in each type 1
command indicate the step speed. A type 1 command is one that
moves the head in order to locate a track. The following table
elucidates: ‘

X X X X X X hsrl hsr2 hsrl hsr2 Head step rate
0 0 6 ms (default)
0 1 12 ms
1 0 20 ms
1 1 30 ms

So, if for example 08 is issued to the command register (08 means
go to track 0), the head step rate will be 6 ms (08=00001000). If
09 (00001001) is issued, the head step rate will be 12 ms, and so-
on.

To take advantage of this, you need to change the appropriate
memory locations in DOS. If you 1LOAD"SYSTEM.DOS",D,N and then do
the following:

POKE #7693,#10 (was #1C)

POKE #7782,#09 (was #08)

POKE #86C4,#09 (was #08)

POKE #A022,#60

and then save SYSTEM.DOS back to disc with:
ISAVE"SYSTEM.DOS" , A#7400, E#A030, T#AOO00

you will have a 12 ms step rate. BUT NOTE that the new slower
drive cannot be used as a master drive, because the head step
rate is changed only after the altered DOS has been booted. The
disc drive EPROM program uses a head step rate of 6 ms, which is
too fast for a 'slow drive'. As a result the DOS on the master
disc will not be loaded. A solution to this is to fit a new EPROM
to the drive interface with the head step rate re-programmed to
your chosen speed; the changes to the EPROM program (which older
readers will remember from RAMROM starts at #EO000) are:

#E2D3 : #1D
#E3B6 : #09
#ECD9 : #08

Thanks to Andre, who is even now ferreting for the equivalent
POKEs in SEDORIC.

Last time we had reached CPD-72 in the P.D. Library, and I
thought that was it for the moment. However......




Poking in the Library

Another FIVE new programs this month - many thanks to those
involved.... :

CPD-73 - MCP40 DEMO 6k  30p
The lengthy demo program from the MCP40 printer manual.

CPD-74 - MODEM 7k 35p
The Oric Prestel software on tape or disc.

CPD-75 - TAPECAT 3k 15p
Catalogue a tape to your printer, with full file information -
from Allan Whitaker.

CPD-76 - GUITAR 17k 50p
An excellent guitar chord tutor from Roy Burton. Come on, all you
budding musicians!

CPD-77 - CASSTOP 8k 40p
2Allan Whitaker's own autorun inhibitor, essential for entering
those POKEs that Dave is now publishing.

That's over 30 new programs this year so far, a big thankyou to
all who have contributed. If you have yet to reach the hall of
fame, get those programs submitted!

The current Top Twenty programs are:

1. SCRIVENER ’ 11. MAXIT

2. DISK SPY (Andre Widhani) 12. CLIPPER

3. C.A.D. (Brian Kidd) 13. TAROT (Judy Simms)
4. BARGRAPH (Brian Kidd) 14. ASTRONOMER (Kimbo)

5. EVE (Robert Crisp) 15. CONVERTER (Dave Goodrum)
6. DATAMAKER 16. SCREENDUMP

7. PATIENCE (Judy Simms) 17. HIND

8. MASTERMIND 18= SOFTINDEX (Dave Goodrum)
9. NET 80 3D GRAPH

10. SCRABBLE 20. HYPERBALL

Club Europe Oric

Enlosed with this month's 0.U.M. is a P.D. price list and order
form, with the Club order form on the reverse. Just to remind
you, CEOsoft 1 is the superb platform game 'Willy', CEOsoft 2 is
Mluch, Yahtzee and Risiko, CEOsoft 3 is the excellent Tetris,
Mizar and Othello, and CEOsoft 4 1is Flight Simulator, Mr.
President and Robinson Crusoe.

Tail-ender
So it's on with the Saga (if I'm forgiven), and the further
mysteries of the interpreter section of the ROM.........

See you at the Meet
Jon Haworth




cuys
chhya
chhc
CULE
cliso
chs2
cls3
clss
clis6
clhs7
clis9
chsa
clsc
ClisF
ch61
clhé62
clieh
clhe6s
clhe7
clhe8
clh69
clh6a
clhé6c
CU6E
ch7o
chy2
cl7lh

clh75
ch78
ch7aA
c47D
clu8o

ch83

Entry:

Exit:

oooooo

CPY A3 chyy CPY A3 Compare high byte

BCC Cc474 chhe6 BCC ch470 if lower, is space, exit
BNE Ci52 cuus BNE CU4L4E if too high, reorganise
CMP A2 chha - CMP A2 Compare low byte :
BCC Ch474 clhtc BCC ch470 and exit if lower

PHA CUlE PHA Reorganise: save A

LDX #09 chhyr LDX #09 save zone #CT7-#CF

TYA chsi1 TYA _ and Y on the stack

PHA clis2 PHA

LDA C6,X ci453 LDA C6,X

DEX chss DEX

BPL Cl56 clus56 BPL Cl52
JSR $D595 c4s58  JSR $D650 Reorganise strings

LDX #F7 C4sB LDX #F7 and recover zone #C7-#CF
PLA clusp PLA N.B. #DO+#F7=#C7, not #1C7
STA DO,X CU5E STA DO,X according to the writers
INX ch60 INX of the 6502 - this modulo
BMI Cl461 ch61 BMI C45D effect only works in the
PLA che6s3 PLA case of Page 1

TAY chel TAY Recover Y

PLA cl6s PLA and A then

CPY A3 clhe6 CPY A3 do the comparison again
BCC cu7h ch68 BCC ch470

BNE Cc483 chea BNE Ch47cC OUT OF MEMORY if too high
CMP A2 cheéc CMP A2

BCS Cu483 CU6E BCS ch7cC Repeat for low byte

RTS Ch70  RTS

INTERPRETER ENTRY POINT (WARM START)

LDA 02CO ch71 LDA 02CO Indicate text mode

AND #FE ch7h AND #FE (LSR 02CO/ASL 02C0 would
STA 02CO CU476 STA 02CO have been better!)

LSR 02F1  ........... e Printer off (pointless!)
JMP $C4B5 ch79 JMP $CHUAS8 and jump to interpreter

LDX #U4D ch7c LDX #4D OUT OF MEMORY ERROR

DISPLAY AN ERROR MESSAGE

X holds the displacement of the first character of the
message in the table

the message is displayed and control is returned to the
interpreter

This 1is the only entry point which re-initialises the
stack.

.......... CU7E JSR $CB2F Printer off

LSR 2E ch81 LSR 2E inhibit Ctrl O
LSR 02F1 ittt ittt n e Printer off

LSR 02F2 et

LSR 02F4 .. ... set TROFF

JSR $CBIF clh8s3 JSR $CBFO Go to next line
JSR $CC10 ch86 JSR $CCD7 display a '?'

LDA C2AC,X C489 LDA C2A8,X take message character




clgg
clhga
clgc
Clgr
clhao
clhal
chajg
clhab
cLa8
clhaa
CLAD
CUAF
chBO
chB2

Bug:

CLE3
CUEb6
C4E9
CLEB
CUEE

PHA ch8c PHA
AND #T7F c48D AND #7F

JSR $CC12 C48F JSR $CCD9
INX chg2  INX

PLA cl493 PLA

BPL CL496 clhoh BPL Cu489
JSR $C751 cl9g6 JSR $C726
LDA #AA clhgg LDA #A6
LDY #C3 cligB LDY #C3
JSR $CBED clgp JSR $CCBO
LDY A9 clhAo LDY A9

INY chaz INY
BEQ C4B5 chasz BEQ C4A8
JSR $EOB6 clhas JSR $EOBA

save b7 especially
eliminate b7

and display

Prepare for next character
recover the sign

+ continue if not the last
Initialise stack + pointer

AY points to 'ERROR'
and display the message
Take direct mode indicator

and jump if direct mode
display 'IN xxxxx' if not

on V1.1, the 'Ready' message is displayed before turning
the printer off, which means that you never exit from a

faulty LPRINT instruction.

JSR $CC8F i iiiiivnnnnnn .
e clha8 LSR 0252
LSR 2E CUAB LSR 2E
LSR 02F1 .. terenenn. e
LSR 02F2 chAD LSR 02F2
LDA #B6 c4BO LDA #B2
LDY #C3 chB2 LDY #C3
JSR $001A cuBh JSR $001A
LSR 02F1 cuB7 JSR $C82F
JSR $C5A2 c4BA JSR $C592
STX E9 c4BD STX E9
STY EA CUBF STY EA
JSR $00E2 chct JSR $00E2

BEQ clc7 clics BEQ CUB7
LDX #FF clhcty LDX #FF
STX A9 clico STX A9
BCC CU4E3 cicB BCC CuD3
JSR $C60A chcp JSR $C5FA
JMP $C8DD clhpo JMP $C90C
TREATMENT OF
JSR $CA98 ci4pn3 JSR $CAE2
JSR $C60A cliné JSR $C5FA
STY 26 clip9g STY 26
JSR $C6DE cupB JSR $C6B3
BCC C534 CLDE BCC C524

Deletion of a line

Principal:

Set TROFF

indicate no IF

inhibit Ctrl O

printer off

indicate return to
interpreter

AY points to 'Ready'

+ display message

printer off .

Take from keyboard buffer

and adjust TXTPTR

at 0034

take first character

is it 00? (buffer empty)

yes, get another line

If buffer is not empty

indicate direct mode

If number, insert line

tokenise the line

and jump to execute

A LINE

Evaluate line no. in #33-4
encode the buffer contents
and save the line length
find the line

if not there, insert it

The routine is highly optimised and difficult to follow. Most of

the work consists

in correctly adjusting the pointers for the

start of block (#91-2), the target address (#93-4), and the




length of the block to move: number of pages in X, fraction of:

page (in two's complement) in Y.

The source and target pointers are adjusted to end with a whole
number of pages, as in the routine at #C3F8/C3Fi4.

The block is moved down starting from its lower end so as to
avoid writing on the block that is being moved.

Remarks:

Unfortunately this routine 1is not capable of use by the
programmer, because it returns directly to the interpreter
without passing wvia, for instance, the 'Ready' routine, which
would allow interception.

ClhFoO LDY #01 C4EO LDY #01 Take high byte of address
ChF2 LDA (CE),Y CH4E2 LDA (CE),Y of next line (bottom of
Chrl STA 92 ChEl STA 92 block to move) in #92

CUF6 LDA 9C CLE6 LDA 9C + low byte of end of prog
CL4F8 STA 91 CLES8 STA 91 in #91 (top of same block)
CUFA LDA CF C4EA LDA CF + hi byte of line address
ClhFc STA 94 CUEC STA 94 ('target' address in #914)
CUFE LDA CE CHUEE LDA CE + low byte of line address
C500 DEY CL4LFO DEY Y=0,C=0,inverse subtract'n
Cc501 SBC (CE),Y ClUF1 SBC (CE),Y -next address=size of gap
C503 CLC C4F3 CLC Adjust to end of Basic
C504 ADC 9C ChFrly ADC 9C (=subtract then 2's compl)
C506 STA 9C ChF6 STA 9C and adjust end of Basic
c508 STA 93 C4F8 STA 93 and save low byte

C50A LDA 9D C4FA LDA 9D Cont addition by 2's compl
c50C ADC #FF ClUFC ADC #FF then subtraction

C50E STA 9D CUFE STA 9D for hi byte of endof Basic
Cc510 SBC CF c500 SBC CF Calc no. of pages of block
Cc512 TAX c502 TAX to move in X, page counter
C513 SEC C503 SEC and same for low byte of
Cc514 LDA CE cs504 LDA CE length of block to move
C516 SBC 9C C506 SBC 9C

Cc518 TAY Cc508 TAY in Y

C519 BCS CH1E C509 BCS CHOE and echo in due course
C51B INX C50B INX on the high byte

cs51cC DEC 94 Cc50C DEC 94

C51E CLC C50E CLC

Ch1F ADC 91 C51F ADC 91

c521 BCC C526 c511 BCC C516

CchH23 DEC 92 C513 DEC 92 + same for source pointer
C525 CLC C515 CLC

C526 LDA (91),Y C516 LDA (91),Y Take byte
c528 STA (93),Y €518 STA (93),Y + move to its new address
C52A INY Ch51A INY

C52B BNE C526 C51B BNE C516 + continue to end of page
Cc52D INC 92 C51D INC 92 Prepare for next page
C52F INC 94 C51F INC 94

531 DEX C521 DEX + test if all pages moved

Cc532 BNE C526 c522 BNE C516

/Q|
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PHFIH, - continued PﬁﬁE 1%

Fhotos  were taken and we parted at about 7 p.m. 1 was laden with a bag
of French cassettes. : ¢
& wonderful experience ,but all too short.
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ORIC.ENTHUSIASTS
{OUM Issue 47)

INTRODUCTION
This month sees a page each on the sections on file handling via

BASIC and the serialisation of Geoff Phillips' book and a 1little
more analysis of the questionnaire results.

DISC ACCESS See page OE/3.
PROGRAMMING TECHNIQUES See sheet OE/4.

QUESTIONNAIRE RESULTS

Last month I calculated that I had received information from 189
users in reply to my questionnaire. However, I had made one mistake
in that I had forgotten myself (who's that you all shout) so I shall
be wusing 190 users as the total of active ORIC users. Dealing with
questions 2 and 5 together this shows the distribution of ORIC
computers among the active users.

Q2 Which model (of ORIC)?
Q5 If you own an ORIC-1 computer would you like to buy the BASIC
Vli.1 ROM or EPROM to upgrade to the ATMOS standard?

Of the 190 users there are

30 who own an ORIC-1 only, /f§§§§§§§§;
67 who own both a V1.0 and y
Vl.l machine (i.e. ORIC-1 /[fM/———

and ATMOS ROMs) and 93 who [([(———F—=——\

own an ATMOS only. This is E5 orIC-1 15. 7821
represented in the wupper f g

pie chart opposite. As you | S E ot-atn 3. 264
can see only 16% of users N— = aTMOS 48,941
use the V1.0 ROM. Of the 30 ‘\‘J

ORIC-1 owners 19 are

prepared to upgrade to the

Vl.1 standard. 10 owners

who have both machines

would like to upgrade their

ORIC-1. If all the ORIC-1 P

owners willing to upgrade

did S0 the remaining A———fHF——\

percentage of ORIC-1 users e — e

would decrease to 6%, see  ——— _ %
the lower pie chart. This Y/ —— E5 orIC-1 5./8

convinces me that it is no ?"“~"““¥f?§i§7 E= o1-aTH 35.262
longer worthwhile < = = aTMOS 58.94x%

supporting the V1.0 ROM ~——

when writing high quality
new software. :

The record for the most ORIC computers owned by one person would
seem to go to Mr R A L Knight (unless you know different). He has 4
ORIC-1s and 2 ATMOSs.

Questions asked by users, with regard to Q2 & 5 were as follows :-

Fbsz Plo:'(Nill
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what is an EPROM?
How do I convert the ORIC-1 16k to an ORIC-1 48k with Vvl.1l ROM?
How easy is to convert to V1.17

W N

My answers are :-

1 An EPROM is a memory device that stores bytes of program or data
so that a microprocessor can read its contents and act upon it. The
initials stand for Erasable Programmable Read-Only Memory. It is

basically the same as a ROM (Read-Only Memory) only the method of
entering the data is different and the EPROM can have 1its contents
erased (hence the name) and re-programmed. ROMs cannot be erased and
they are programmed when manufactured. I understand that most of the
ORIC ROMs were programmed in Japan.

2 It is not possible to simply upgrade the ORIC-1 16k to 48k as
the computers have different circuit boards. It would be best to buy
a second-hand ORIC-1 48k or ATMOS PCB (they are virtually the same
beast) and fit that into your case.3 It is very easy to upgrade to
the V1.1 ROM so next month I will look at what is involved in doing
this. :

kkkkxkXkkkXx%x%*** Tan James has a MCP40 (in ATMOS colours) for sale.
* %k % MCP40 *** It is in excellent condition and the cost is £35
xx* FOR SALE *** ono. If you are interested then contact Ian at 30A
xxkkkkkkx%xxk%xkx*%* Albermarle Road, Beckenham, Kent, BR3 2HJ. Tel
081-658-8267.

SHAREWARE
ACCOUNT BOOK/ORIC CALC

I am preparing the manual for duplication. It needs tidying up a
little to improve its quality. I promise the details for next month.

E-FILE
E-FILE is available for CUMANA DOS.

SEDORIC DOS
The number of registered users now stands at 23. Are you registered?

WORD-SPEED

Dr Ray McLaughlin has agreed to distribute his wordprocessing
program WORD-SPEED via my shareware scheme. This program has the
hallmarks of quality programming and promises to be the best
wordprocessor for the ORIC yet. The first version, along with its
manual, is being prepared for release in time for the meeting in
July.

This page has been written using the demonstration program that Jon
Haworth sent me. I find the program easy to use and £flexible. Ray
has already improved wupon the demo program and there a number of
enhancements already in the pipeline making the program ideal for
the Shareware scheme. More news in the next issue.

Written by and copyright of : Allan Whitaker, 1991 using WORD-SPEED.

Page Mo oE >




ORIC Enthusiasts (OUM Issue 47)

DISC FILE HANDLING TECHNIQUES USING BASIC
INTRODUCTION

This series of articles is intended to be directed at ORIC owners who have a disc drive or
those who are thinking of obtaining one soon. I will assume that everyone is familiar with
BASIC and the fundamentals of owning and operating a disc drive. This isn‘t too bold an
assumption since a manual exists for each of the ORIC disc drive systems in existance. I
shall assume that the computer is an ORIC ATMOS but where it is necessary to provide a
distinction with the ORIC-1, I will do so.

The articles will concentrate on BASIC access to the disc drive but on completion it may be
appropriate to deal with machine code access. The different Disc Operating Systems (DOSs)
associated with the ORIC are, in chronological order, the BYTE DRIVE 500 DOS, ORIC DOS,
CUMANA DOS, JASMIN DOS, ROMDOS, RANDOS, SUPER 2 DOS and SEDORIC DOS.

Of these ORIC DOS, CUMANA DOS, ROMDOS and SUPER 2 DOS are so similar they can be considered
to have the same capabilities. Unfortunately, these DOSs are rudimentary and offer very
limited facilities in terms of data file handling. Similarly, the Byte Drive 500 and Jasmin
systems are no longer available and the number of current owners is very low. In view of
this I do not think that it is worthwhile covering them in my articles. I will concentrate
on RANDOS, SEDORIC DOS and MS-DOS (trademark for Microsoft’s DOS which is used in IBM-PC
compatibles and the like).

DEFINITIONS Let’s start off by defining a few terms :-

DISC FILE - This term applies to any file on a disc that is an item listed with a directory
instruction. It can equally apply to a file comprising a BASIC program, machine code
program, BASIC variables, screen bytes, etc.

PROGRAM FILE - This specifies a disc file comprising executable program code in a language
supported by the computer, which in our case will be BASIC, FORTH or machine code. The .
files are usually simple sequential files although files can be combined which are not
contiguous. The BASIC disc access commands for these commands are SAVE and LOAD.

DATA FILE - This specifies that it contains data that is intended for use within a program
or direct command. For instance, WORDSPEED (the new wordprocessor by Dr Ray McLaughlin) is
able to store your text into a data file which can be accessed either in direct or program
mode and allows users to view the file, using the TYPE and LTYPE commands, without
requiring the loading of WORDSPEED. A data file storage forms may be sequential, scattered,
index sequential or linked and the access modes can be indirect (sequential) or direct
(random). ‘

DISC -~ The discs themselves are of course the storage media and can ultimately offer
unlimited indirect memory for the ORIC. You just use as many discs as required. What is
limited is the amount of storage available on any one disc. The maximum size of a data file
is wusually limited to this amount although it is possible to split files across disc
boundaries. Program files are limited in size to that which will load into the available
computer memory although, again, there is a work-around, in that executable code can be
loaded into a dedicated area of memory as and when it is needed, then released
(overwritten) if other code is required. Both RANDOS and SEDORIC DOS uses this technique as
the size of each DOS is greater than the 16k bytes of memory available in the ROM overlay
of the computer. This technique can also be used for BASIC with the MERGE or JOIN facility.

BUFFER - Most DOSs have a buffer area which is used as a temporary storage area when
handling data transferred to or from a disc drive. RANDOS and SEDORIC DOS are no exceptions
to this. The block diagram represents this basic concept.

To be continued next month....
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ORIC Enthusiasts (OUM Issue 47)

ORIC ATHMOS and ORIC-1 GRAPHICS & MACHINE CODE TECHNIQUES

copyright of Geoff Phillips
PREFACE

This book is for ATMOS and ORIC-1 users who want detailed information about their computer.
For machine code programmers, an account of the various ROM calls is given with a full
description of the methods of handling the different parts of the machine.

This book was not written to teach machine code, but to provide enough background
information for existing 6502 programmers to use an ORIC/ATMOS.

If you are not an experienced machine code programmer, ybu will still find a great number
of hints and tips in the book. Even if you do not understand machine code at all you will
still be able to use the numerous utilities - such as Renumber, Merge and Auto.

Chapter 1 summarises the hardware that makes up an ORIC or ATMOS computer.

Chapter 2 explains how BASIC works, from the way that programs and variables are stored, to
creating different windows of scrolling text. A list of ORIC-1 and ATMOS bugs concludes the
chapter.

Chapter 3 is about how machine code programs are entered, methods of calling your program,
and how a machine code program can use the software timers. Some machine code pitfalls and
tips are given at the end of the chapter, along with a real-time clock program.

Chapter 4 describes two important sections of ORIC-1 or ATMOS - the keyboard and the
cassette system. This chapter describes how individual key presses are detected - very
useful for games where several keys are used at the same time. A complete account of the
cassette system is given, and after reading this chapter you will be able to write machine
code programs that save and load blocks of memory, or individual bytes. A verify program is
listed for ORIC-1 owners.

Chapter 5 gives an account of how BASIC uses RAM and ROM. All important ROM and RAM
addresses are printed, plus details of how the stack area is used.

Chapter 6 explores three important subjects - maths, HIRES and music. On the maths side, a
machine code programmer will now be able to use the ROM’s floating point routines. On the
HIRES side, you will find out how the high-resolution graphics can be used with different
mixtures of text, and a complete account of the ROM routines for CURSET, DRAW etc. is
given. On the music side, this chapter describes howv the ROM routines for MUSIC, PLAY and
SOUND are used, as well as giving details of how the sound chip is accessed.

Chapter 7 presents a number of fast high-resolution graphics routines. A single-point
plotter is given which runs about 70 times faster than BASIC’s CURSET command. A PAINT
routine is listed that will fill in any shape on the high-resolution screen.

Chapter 8 gives six utility programs to help BASIC programmers. These are : Renumber,
Delete, Merge, Auto-Data, Trace, and ON-ERROR. Other utilities can be found throughout the
book.

Chapter 9 completes the book with some ambitious ideas, includihg a primitive form of
speech synthesis, a multiprocessor and a program that allows single key entry of BASIC

keywords.
Geoff Phillips.

Next month -- Chapter 1, sunmarising the hardware that makes up an ORIC or ATMOS computer.
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Machine Code for the Oric Atmos (Part 95) Peter N. Bragg
The Story so far .
———————————————— Having looked briefly at the Oric and machine code in general,
we then went on to look at the three most important items required for machine
code programming. For Oric’'s 6582 microprocessor, they were three registers
called the Program Counter, the Accumulator and the Status Register.

At this point, we can now make good use of a small selection of instructions to
gain some practical experience. Trying out a few instructions first, to see how
they work, should make the rest easier to understand. The Instruction Table
below is a reduced version (subset) of the 6582 Instruction Set. '

Accumulator Instructions Absolute Immediate
instruct code instruct code
lLoad Accumulator LDA AD xx vyy LDA# AF xx
Store Accumulator STA 8D xx vyy
Add with Carrvy ADC 6D xx yy ADC# 69 xx
Subtract with Carry SBC ED xx vyy. SBC# E9 xx
Compare Accumulator CMP CD xx vyy . CMP# C9 xx

Flag Instructions

instruct code
Clear Carry Flag to © cLc 18 no operand/data
Set Carry Flag to 1 . SEC 3B no operand/data

Conditional Branch Instructions

Condition instruct code Flag set by -
Branch i+ Carry Flag = @ BCC 20 xx No Carrvy
Branch i+ Carry Flag = 1 BCS BB xx Carry
Branch i+ Zero Flag = 0 BNE DO xx Result Not Zero
Branch if Zero Flag = 1 BER@ FO xx Result Zero

Branch if Negative Flag = @ BPL 1@ xx Result Plus
Branch if Negative Flag BMI 30 xx Result Minus

!
-

Subroutine Instruction

instruct code
Return from SubRoutine RTS 60 no operand/data

We have already met three of the above instructions in Part 3. These were
LDA, STA and RTS. To refresh vour memory, the RTS instruction is the essential
way to end any routine, particularly if you want to return safely to BASIC.

Instruction Modes

————————————————— The Accumulator instructions in the above list give a choice
"of two modes of operation. All deal with a single byte of data, using the
Accumulator and all except the STA instruction, can be used in either
"Absolute" or "Immediate'" mode.

IMMEDIATE (#) instructions supply the required data byte as the operand "xx".

ABSOLUTE instructions on the other hand dont include the data byte, instead
they give the address of a memory location which holds it.
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As we found in Part 3 of this series, addresses in all Absolute instructions,
are written in reverse order, low part in "xx" and high part in "yy". For
example, the LDA instruction AD 02 18 would load the contents of location#1002
into the Accumulator. . :

The two modes of operation each have their own advantages, which are best
appreciated as experience is gained. Immediate instructions can make a program
simple to follow and Absolute instructions allow many data items to be more
easily arranged in blocks, rather than scattered about inside a program.

Accumulator Instructions

———————————————————————— Five of these are listed here. The first pair are used
to set up the Accumulator and/or memory by copying data bytes to and from the
Accumulator. The second pair do simple addition and subtraction. The last
instruction is used to test the Accumulator contents.

LDA sets the Accumulator to a hex value in the range 00 to FF.
- SFA will copy the Accumulator contents to a location/address in memory.

ADC will add a single byte hex value to another value already held in the
Accumulator. As its label indicates, it includes the Carry Flag in the
addition operation. For this reason the Carry Flag should be cleared before
using the first ADC instruction in any addition routine. The instruction
CLC will do this by making Carry=@. The Carry Flag operation is then fully
automatic after that. -

This means that if you use ADC to add a value to the Accumulator contents
and the result is larger than FF (255 decimal), the Carry Flag will be set
to "1" and the next ADC instruction will include that in its sums.
Obviously because the Accumulator only holds one byte, you should use STA
to save each result between ADC instructions.

SBC is used in exactly the same way as ADC. the only difference is that as it
is a subtraction operation, the Carry Flag must be set to "1" (not cleared)
at the start of operations. The instruction SEC will do this by making
Carry=1.

CMP is used to test the Accumulator contents. It only affects the Flags in the
Status Register, the Accumulator contents are not changed in any way. For
example, i+ the Accumulator contained the value 58 hex, then an instruction
CMP#58 which is C9 58 would set the Zero Flag to 1, showing that the
difference between the two values in the operand and Accumulator is zero.
CMP can be used to set up the Carry, Zero and Negative Flags for the Branch
instructions, described further on.

Flag Instructions

————————————————— Just two of these here. Simple enough, they just set or clear
the Carry Flag for you. One example of their use appears in the description of
the ADC and SBC operations. Other uses will become apparent later on.

Conditional Branch Instructions

——————————————————————————————— There are six listed, all of them identical
in operation. The only difference lies in the individual conditions for the
operation to happen. If these conditions are not met the instruction will be
‘ignored. If the specific Flag conditions are correct for a particular Branch
instruction when the program reaches it, the instruction will execute a short
relative jump to a destination set in the Branch instruction operand "xx".
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" Hop, Skip and Jump

—————————————————— Setting the Branch instruction’s operand for its relative
jump is fairly easy, although you would'nt think so from some descriptions I
have read. Because the operand is. 1imited to one byte., the relative jump is
limited to a maximum of 256(dec) locations, that is 128 locations in each
direction. A value from 00 up to 7F will jump forward and a value from FF down
to 80 will jump back.

For example, a value of @5 will jump forward five locations. A value of FB
would jump back five locations, which would actually make the jump destination
just three locations behind the actual Branch instruction. Finally a value of
@0 will obviously produce no jump at all.

Short distances can be easily counted using fingers and Mark One eyeball. Some
enthusiasts calculate these thinas in binary using "Twos Complement". Good luck
to them !l Binary calculations should only be used to impress the neighbours

and confuse the Tax Man. The best way to work out the Branch operand for the

relative jump is to let Oric do it for you. A small extension to the HexlLoader
program (published in Part 2) will do the trick. We wont need it here so I will
include the updated version in the next part of the series.

Summary

——————— The above list of instructions is perhaps about one fifth of the full
instruction set. The list is much simplified by getting away from the
traditional alphabetical format. It is easier to understand the instructions
when you begin to see that a lot of them are related to each other and in many
cases, are Jjust providing different options on a single operation (eg. Branches
In fact, as we progress, you will find that this is true for a large part of
the 6502 Instruction Set. Even some of the opcodes seem to be related.

Puzzle Korner
§ e — e e It is a rotten trick to publish a routine with no supporting
information. Even worse, there are’'nt any Assembler labels for the instructions

1 wonder what it does and how it works 7 7 Despicable, thats me !!
AddreSS c.veecearensusaNBEX.COOB. v antnnroansn e e
The 1010: A9 AB 8D 1D 1® A9 BB BD 1E 10 AY 2B 8D AB BB 18

routine 1020: .AD 1D 1@ 69 ©1 8D 1D 1@ AD 1E 1@ 69 00 BD 1E 10
——————— 1930: C9Y BF DO E&6 AD 1D 1© C? EO DO DF 60 ....end....

Seriously though, 1 wanted to include a routine that would illustrate some of
the Instruction Table above. Although the Table only contains fourteen

" instructions they are sufficent for programming and divide roughly into four
groups. Essentialy they provide simple data transfer (LDA/STA), simple
arithmetic (ADC/SBC) also testing (CMP) for the purpose of (using Branches)
deciding which course of action to take next.

As we are running out of space, we will have to wait until next time to look ai
the routine properlv. Normally I would never produce a routine without any
supporting information. but just this once, it will give vyou something to look
at and see what vou can find out about it. The routine is nothing much and may
well make the experienced programmer, cringe. All the instructions appear in
the table above. There are two branches, both jump to #1@1A. The routine starts
from #1010 and finishes at #1@3B. To run it CALL#101@ and dont forget the
golden rule "Save all machine code programs, before running for the first time'’
Part 3 and 4 of this series will also provide some clues.

Now we can branch OUL . et vevecveananena=sses-Next time how to make Oric jump !
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