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FIRST STEPS ON YOUR SHARP COMPUTER

the Sharp computers covered in this Manual have a built-in
keybcard and a built-in tape deck, and the three earliest models

Z-80K, MZ-80A and MZ-80B) also have a built-in video display
nies K ine” twe “lates 'models  (MZ-700° and MZ-300) do not have a
buili-in video display unit; so if you have an MZ-700 or MI-800,
the first thing to do is comnect it to a TV set. This requ
Sbecial coaxial lead which has a TV on one end, and & 'pheno’
plug on the other. The lead goes between the TV aerial socket and
the 'RF' socket at the back of the computer; if you do not have
such a lead, try Tandy's or any similar electronics shop. The TV
set should be tuned to Channel 36 or thereabouts, and should be
finally adjusted with the computer switched on.

hen the computer is switched on, it automatically starts up a
p inside the machine. On the MZ-80K/A/700

ereas on the MZ-808/800 it

The name Goesn't

1oad anything, you must understand that there are two types of
program, one of which CANNOT be loaded by the 'Monitor' or 'IPL'.

The first type, which CAN be loaded, is written in what is
called 'machine-code' cludes BASIC interpreters, most
word-processors, programmer's utilities sucl Assemblers and
Disassemblers, and many games (such as SPACE INVADERS) .

which CANNOT be loaded by the Monitor/IPL,
NOT written in machine code, such
(or other interpreter
or source code

The second type,
includes all programs which are
as programs written by a BASIC interpreter

such as PASCAL), text files from a word processor,
files produced by an Assembler or Disassembler.

1f you are a beglmner, do not be worried by all this. What it
boild down to is, the Nonivor/1PL CAN loaa BASIC or a machine-code

ame, but it CANNOT load a

Program wricten by BASIC, nor a word-processor text file.

et us then assume that you wish to load a BASIC interpreter.
You must have the appropriate program on tape or disk; if you do
not have it, the SUC can supply it. The standard BASIC interpreter
for each machine is as follows

TAPE BASIC  5.25" DISK BASIC QUICKDISK BASIC

MACHINE
MZ-80K SP-5025 SP-6015 NOT APPLICABLE
MZ-80B SB-5510 SB-6510 NOT APPLICABLE
MZ-8OA SA-5510 SA-6510 NOT APPLICABLE
MZ-700 12-013B 22-009E 52-008
MZ-800 1z-016 22-046 52-009

Ihs procedure for loading BASIC 15 Slightly different on each
machine. In some cases you have to type in a word or seguence of
Tetters, in some you cybe in  just ohe letter, and in others the

We now describe the

procedures for each machine in turn, starting with the MZ-80K.
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LOADING BASIC ON THE MZ-80K

The Monitor title (SP-1002) is on the top line of the screen.
Below this is '*' followed by a flashing 'cursor' which shows that
the Monitor is waiting for a keyboard entry. To load tape BASIC,
insert the tape and type LOAD (CR). The machine will then tell you
to press PLAY, and BASIC will load in about 3 minutes.

To load disk BASIC, put the disk in drive 1 and type FD(CR). The
machine will ask BOOT (which) DRIVE ?  Answer with '1' or CR. The
drive LED will light up and BASIC will load in about 7 seconds.

LOADING BASIC ON THE MZ-80A OR MZ-700

The Monitor title is SA-1510 or 12-013A, but the process is the
same as on 80K, except that the commands are single-letter.
o canes type L(cR): for abek, type E (Cny Tnen proceed as above.

If the MZ-700 is fitted with a QUICKDISK, the top line of the
gpenirg display will show “WAKE READY QD' (i.e.put s aisk inf).
he OD Monitor title (92-503M) is on the next line, with the
Flaching sucwor Belew. Afem inserting the disk you can do
‘directory’ with QD(CR), or boot BASIC from the disk with OL(CR).

On the M2-700 only, BASIC will be loaded automatically if a
master disk (5.25" or QD) is in its drive when you switch

LOADING BASIC ON THE M2-80B

The IPL program in the Mz-80B is different from the Monitors on

automatic at switch on; if you do not have disk drives, the IPL
oks for a tape in the deck and loads it. If the tape deck is
empty, IPL displays 'MAKE READY CMT' i.e. put a tape in!

have disk drives the machine will automatically try to
'boot' from drive 1. If there is no disk there, or if it is not a
BASIC master, you are asked to press 'F' for floppy, or 'C' for
cassette. Insert a BASIC master disk in drive 1, or a tape in the
tape deck, and press the appropriate key. If you press 'F' you
will be asked to specify the drive number (answer 1 or CR).

LOADING BASIC ON THE M2-800

IPL on the MZ-800 is similar to IPL on the Mz-80B, except that
the tape deck does not work automatically. If you do not have disk
drives, IPL asks you to press 'C' for cassette or 'M' for Monitor
(the MZ-800 has a Monitor AND an IPL). Insert the BASIC tape and
press 'C'. The tape will load in about 5 minutes.

If you have disk drives (either 5.25" or Quickdisk), insert a
BASIC master disk before you switch on (into drive 1 if you have
more than one drive). The machine will then 'boot' automatically
at switch-on. Sharp recommend this method of operation: other
methods are possible but need not concern us here.

THE NEXT STEP

To learn more about your machine, turn over and read the rest of
this section. To learn more about BASIC, turn to SECTION B.

-3 -
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THE TECHNICAL DETAILS OF SHARP COMPUTERS

Sharp Mz-80K/B/A/700/800 computers all use the zilog 280 central
processor (or the later, faster, Z80A). Both can address up to 64
of memory space, plus 256 'input' ports and 256 'output' ports.

general, 'ports' are used to control keyboards, tape decks,
disk drives, printers, joysticks, and memory-switching. They are
hard-wired and controlled by the Monitor, and/or the program in
detailed knowledge is not needed to start using your machine,
*ports' will be mentioned later, as and when required.

The ‘memory' of the computer is of more immediate interest; the

organisation and memory addresses are useful things to know about
a computer, as they help you to understand how it works,

its limitations are. We start with standard Mz-80K, in which the
memory map is never switched and is relatively easy to understand.

THE MEMORY MAP OF THE STANDARD MZ-80K

Some people think of addresses in hexadecimal, and others think
in decimal, so both are shown bel

TOP OF RAM SFFEF 65535
$F800 63488
DISK CARD (IF FITTED) F.D. Eprom (2K)
$FO00 61440
$E010 57360
KBD, TAPE, SOUND (Mapped 1/0 ports)
SE000[—————————————— 57344
$D400 54272
MEMORY-MAPPED VDU "VRAM" (1K)

$D000 | 53248

USER AREA RAM (48K)
(4806 - 53427)
$1200————————{ 4806
MONITOR WORK AREA RAM (512 Bytes)
51000 4096
SP-1002 MONITOR ROM (4K)
START-UP ADDRESS $0000 0000

you can see, not all the 64K addressing potential of the 280
chip Jo utilised, Bat the addresses from S1000° up to SD400 are
connected to RAM, and most Of this is available to the user. The
Wonitor ROM program is permanently wired in at $0000-$0FFF, and
takes control of the machine when it is switched on, because the
280 always starts off by reading the instruction at address 50000-
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THE MEMORY-MAPPED VISUAL DISPLAY ON THE MZ-BOK

On mose sherp machines the VDU screen iz memory-mapped into what
is called the video display RAM (VRAM or DRAM for short). On
NE-60k, one byts of VRAN 1s Allecated to each SRAPSCLE on The
screen. The 40 x 25 screen can hold 1000 characters, so VRAM must
e at least 1000 bytes: in fact $D000-SD3FF is 1024 bytes. The top
row is mapped at $D000-$D027, the second row at SD028-SDO4F, and
50 on. The top L.H. corner is always at $D000 (53248 decimal).

SHARP DISPLAY CODES

On the MZ-B80K (and some other Sharp machines) a special table of
codes is used to store characters in VRAM and display them on the
screen; these codes are called DISPLAY codes, and the set of codes
for the MZ-BOK is shown in APPENDIX A-1. PLEASE NOTE that they
are VERY different from the character codes used for all other
purposes, which are called ASCII codes (see the next paragraph).

SHARP SO-CALLED 'ASCII' CODES

ALl e codes to numbers, letters (upper and
lower-case), punctuation marks, arithmetic symbols, and other
special characters. In the early days of computers, a set of codes
evolved which is now virtually standard. It is called the ‘ASCII'
set, and uses 128 codes. The first 32 codes (0-31 or 00-1FH) are
reserved as ‘control codes', and are used to send non-printing
messages to printers and the like. This leaves 96 codes (32-127,
or 20H-7FH) for normal use, and these are just about sufficient.

Unfortunately, when designing the Mz-80K, Sharp decided to use
an 'ASCII' set of their own. It uses the standard ASCII codes for
for upper-case letters and most special symbols; but the control
codes, and the codes for lower-case letters are very non-standard.
The 'SHARP ASCII' set for the M2-80K is shown in APPENDIX A-2.

USING THE M2-80K MONITOR SP-1002

Essentially, the SP-1002 ROM Monitor controls the keyboard, the
VDU, the tape deck, and the sound. At switch-on, it allows the
user to key in the full range of keyboard characters (including
lower-case via SHIFT/SML, and all graphics), and will display them
on the VDU; but only five commands will provoke a respons:

LOAD(CR) - asks the user to PRESS PLAY, to load a machine-code
program off tape. The program can be a Basic such as
SP-5025, or an independent machine-code program.

FD(CR) - looks for a disk I/F card at $F000; if found, asks for a
drive number, and if that drive is ready and a Master
disk is in place, BASIC (SP-6015 or SP-6115) will load.
Thereafter, BASIC may be used to load its own programs,
or machine-code programs, off disk as required.

GOTOSXXXX(CR) - jumps to hexadecimal address SXXXX. NOTE that
is fussy - the address MUST start with §,
and this MUST follow GOTO with NO spaces

SG(CR) - turn the key 'bleep’ ON
SS(CR) - turn the key 'bleep' OFF
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THE LIMITATIONS OF THE MZ-80K MONITOR

and  SG commands are trivial, and GOTO is not much use
when RAM 35 empty; so  when you £irst switch on, all the Monitor
can usefully do is load a program off tape or disk. If you want to
examine memory, write to memory, modify memory, or save or load a
section of memory on tape, you must load in a suitable program.

Another limitation of the SP-1002 Monitor-in-ROM is that its
keyboard routine does not offer auto-repeating keys i.e. keys do
not repeat if held down. If you want this facility, the program
you are using must contain a 'repeating keyboard' routine.

OTHER L1 OF THE STANDARD MZ-80K

The standard MZ-80K, with its fixed memory map and limited VRAM
capacity, is not suitable for use with CP/M, which requires RAM to
start at S0000, and an B80-column screen. But it is possible to
modify the Mz-B0K so that RAM may be switched into $0000-SOFFF, in
place of the Monitor ROM; and it is possible to add extra VRAM to
occupy some or all of the unused addresses at SDI0U-SDFFF, after
which the screen circuits may be rejigged to offer an 80-column
option. But these mogifications ace trichy and do ot alvays work
first time, because many Mz-80Ks contain chips which are too slow
to respond to the signals required to drive an 80-column screen.

Sooner or later you, or the new program you are testing, will
make a mistake and cause the Mz-80K to 'crash'. The

is switch off, wait about ten seconds, and then switch on,
have lost everything in RAM, and you must reload the program and
start all over again - frustrating and time-consuming!

AL other Sharp machines have a RESET button, which may be used
to handle a 'crash' in a far less drastic manner; when RESET is
pressed, control is passed to the Monitor at 50000, and  fro
Monitor you can try a jump into the crashed program. The procedurs
is not infallible, but it works about 90% of the ti

There is no RESET button on a standard MZ-BOK, but it is easy to
£it one, as Sharp provided suitable terminals inside the machine.
Therefore we recommend that if your MZ-80K is not already fitted
with a reset button, you should fit one as described below. You
should then be able to recover from most 'crashes' with GOTOSXXXX.

FITTING A RESET SWITCH TO YOUR MZ-80K

SWITCH OFF AND UNPLUG THE COMPUTER. Remove the screws underneath
the edges of the top cover, which fix it to the base unit; then
hinge back the top cover and prop it open. On the R.H, side of the
main BCB, about 3 back, is a rectangle marked RESET SW, with six
solder holes around it. Solder two wires into the two L.H. holes,
and connect the free ends to a 'normally-open' push-button switch.
Switch back on, LOAD any machine-code program, and then depress
the button momentarily; the M2-80K should reset to $0000 and thus
to the SP-1002 Monitor. If all is well, SWITCH OFF AND UNPLUG,
drill a correct-sized hole in the R.H. sideplate of the base unit,
and mount the switch in it. The switch may then be reached without
opening the ccver, but is protected from inadvertent operation.

= 6 =
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THE MEMORY MAP OF THE M2-80A

now turn to the Mz-80A, which is a very similar machine to
the Mz-80K, but with improvements which make it a more powerful
machine. The memory map at start-up is very similar to that of the
Mz-80K, but includes a double-size VRAM which can store 50 lines
of 40  characters. The screen provides a 25-line 'window' on thy
VRAM, and may be scrolled around VRAM without losing characters
This sounds great, but it brings problems because the top L.H

Another innovation ig the -USER SOCKET: at SES00-SEFFE. This is
NOT DOCUMENTED EXPLICITLY, but it is scanned by Moni tor
Proazan, and apbears in The Service Mapgai Girguic d)aqrams. If it
is filled by a user program in ROM, this program will be executed
by the Monitor at switch-on (e.g. Sharpsoft's 'DYBUG' utility!

A more significant difference is that the SA-1510 Monitor ROM
not hard-wired at $0000-SOFFF, and may 'parked' at $C000-SCFFF by
swapping it with the 4K of RAM which is normally there. e swap
is performed by LD A, (E0OCH) and gives the memory map belo:

TOP OF RAM SEFFF 65535

SF800 63488
DISK I/F (IF FITTED) F.D. Eprom (2K

$F000 61440
'USER' SOCKET (Empty as supplied

SEB00 59392
MEMORY SWITCHING,  $E010 57360
KBD, TAPE, SOUND (Mapped 1/0 ports

$E000 57344

$0800 55296
MEMORY-MAPPED VDU TVRAM® (2K)

$D000 53248
SA-1510 MONITOR "PARKED' ROM (4K

$C000 49152

User RAM

USER AREA $0000-SBEFF (Total 48K

$1000_ ____ _____ __l4096

TSwapped RAM block]

START-UP ADDRESS 50000 0000

THE ROM MONITOR IS WRONGLY LOCATED WHEN 'PARKED'. If you wish to
call it, you MUST restore the map to normal with LD A, (EO10H). The
MZ-80A Owner's Manual hints (badly) at block copying the Monitor
ROM into RAM and then swapping memory, to give a RAM Monitor at
S0000-O0FFF which may be modified by the user. It is also claimed,
in a throw-away paragraph which looks like an afterthought, that

' (this configuration).....is especailly (sic) effective when the
systems programs used start at address $0000 and when the systems
programs utilized make active use of interrupt processing.
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THE 80-COLUMN SCREEN MODIFICATION FOR THE MZ-BOA

t is unclear from the above-guoted piece of 'Japanese English'
whether Sharp realised that the MZ-80A, with its RAM switched to
start at $0000, and its 2048-byte screen VRAM, could run CP/M. If
they did not, Sharp dealers certainly did; they spotted that the
double-VRAM could store enough characters f 80 x
and a rush of 80-column kits appeared on the market. Almost at a
stroke, the MZ-B0A was turned into a serious business machine.
only snag with the modification was that it cut out the K VRAM
option, which is required by some programs of MZ-80K origin.

the 5.U.C acquired the rights to Kuma's 80-column Kit;
it was the best of the bunch and not difficult to fit. The S.U.C.
later designed a 'Dual’ Monitor eprom. One half contains the
original Sharp Monitor ROM, to run 40-column programs which are
upset by the 80-column modification. The other half contains the
80-column Monitor ROM. The two halves are switched manua:

ON THE MZ-80A

In 1986

SHARP DISPLAY AND SHARP 'ASCII' CODES

Like the MZ-80K, the MZ-BOA uses a special set of DISPLAY codes
to store characters in VRAM. It is very similar BUT NOT IDENTICAL
to the set of DISPLAY codes used on the MZ-BOK, and is shown in
APPENDIX A-3.

The MZ-80A also uses a non-standard 'SHARP ASCII' set. This is

ery similar to the set used on the MZ-80K, and is shown in
APPENDIX A-4. 8 marginally better than the MZ-30K set, because
it includes some standard characters which are missing from
he Mo_aok secs but e is mot as usefa it might be, because
the re-instated characters are in non-standard locations!!

Furthermore, there is an 'bug' somewhere in the MZ-80A, which
gives very weird results if you send SHARP ASCII characters 96-104
{60H-58H)_to the oresn via the Monitor. Instead o characters

n APPENDIX Ad, you get the following effects:-

GHRS (36 - DELETE CHARACTER
CHRS (97) - INSERT CHARACTE

CHRS (98) - CHANGE T0 ALPHA MODE (FROM GRAPHICS MODE)
CHRS (99) - CHANGE TO GRAPHICS MODE (FROM ALPHA MODE)

CHRS (100) - NO EFFECT
CHRS (101) - REVERSE VIDEO

CHRS (102) - CARRIAGE RETURN

CHRS (103) - SCROLL DISPLAY UP ONE LINE

CHRS (104) - SCROLL DISPLAY DOWN ONE LINE

to say the least, and CHRS(104)
(or hexadecimal 68H in machine-code) is particularly nasty, as the
scrolled-down line may be overprinted by the line which follows
: in some cases the scrolled-down line disappears altogether!

The effects are disconcerting

characters are POKEd to VRAM,

using DISPLAY codes
1932207 (5 50k) § they appear as expected, with no problem

Similar strangs effects plus some undocumented graphics, occur
if characters 0-31 (0-1FH) are sent to the screen via the Monitor.
Six of these are cursor graphics characters, and their DISPLAY
codes 193-198 (SC1-$C6) can be POKEQ to VRAM with no problems.

-~ § =
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USING THE MZ-80A MONITORS (40-COLUMN AND B0-COLUMN)

At first sight the original MZ-80A 40-column Monitor, SA-1510,

is very similar to the Mz-80K Monitor. It allows full use of the

keyboard, including lower-case via a SHIFT key, and graphics via
the GRPH key; but only 4 literal commands provoke a response:-

- PRESS PLAY and load tape program

LicR

F(CR) - look for disk I/F, ask for drive, boot master disk

JXXXX(CR) - jump to hexadecimal address XXXX. Note that spaces are
NOT accepted, and a sign is NOT required!

B(CR) - toggles key 'bleep' ON/OFF
Here the similarity with the MZ-BOK ends. The keyboard input
routine in SA-15 ffers repeating keys, and this facility is
vaiian1a"te machine cose programs (such as c) via a simple
call. The routine also recognises a few CTRL combinations
CTRL+A - SHIFT LOCK (i.e.
CTRL+D - ROLL DISPLAY UP ONE L
CTRL-B - ROLL DISPLAY DOWN ONE LINE
(PASCAL DELIMITER)

Eyitction keghoard ko lover-canel

CTRL+Z - PRINT 'RIGHT ARROW'
CTRL4@ - TOGGLE REVERSE VIDEO

CTRL+[ - CLEAR SCREEN AND SET VRAM TO MODE 'K'
CTRL+] - CLEAR SCREEN AND SET VRAM TO MODE 'A'

The Kuma 80-column Monitor behaves as above, except for:-

CTRL+[ - CLEAR SCREEN AND SET IT TO BO COLUMNS
CTRLe] C CLEAR SCREEN AND SET 1T TO 40 COLUMNS (VRAM MODE 'A')

THE LIMITATIONS OF THE M2-80A
the M2-80A has a nice typewriter-style layout
t by the lack of

The keyboard of
good

plus a CTRL key and a numeric pad; but it is spoil
four separate cursor keys. The scrolling double-VRAM is not
idea in itself, but facilitates eas:
be grateful. 80-column modification
the K VRAM mode, needed ny programs which originated on the
MZ-BOK. SHARP ASCII characters 96-104 cannot be printed to the
screen via the Monitor, and any attempt to do so creates problems.
Monitor' designed

If you use an B0-column machine, the 'Double
by the 5.U.C. is recommended, as it is the only way of getting the
machine into K VRAM e. If you use the machine primarily for
CP/M, the 5.U.C can supply a program to reconfigure the keyboard
with four separate cursor keys (and 1-byte control codes on the
numberpad keys 0-9 if desired).

THE RESET KEY ON THE MZ-80A

The Mz-80A comes with a RESET key (in a recessed panel at the

rear of the machine, next to the brightness and sound controls)

When pressed momentarily, RESET will switch the memory map to its

‘normal' state, with the Monitor ROM at $0000-SOFFF, and then
the user can restart a

restart the Monitor at $0000. From there,
program with a warm jump, or load another machine-code program.

-9 -
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THE MEMORY MAP OF THE MZ-80B
more sophisticated machine

turn to the Mz-80B. This is a
than the MZ-BOK/MZ-80R, and has a switchable 40/80 column screen.
The 0-. veraion has a 11 64K of user RAM (in two 32K blocks) .

In addition, there are two banks of VRAM, one for characters or
ot ok CoRAm " ana ome for GRAPHICS (8K G-RAM). There is
2K BOOT ROW, called the IPL (Initial Program Loader). The various
VRAMS, and t! L ROM, are switched into and out of the main 64K
nemozy space as Teguired. n further 8K G-RAM is an optional extra.
The IPL is only used at start-up, n it is at $0000-SO7FF in
the 64K memory space. C-RAM is switched into the 64K memory space
by setting BIT 7 of $ES. The G-RAM(S) represent a luxury as far as
nost applications go and m e used at all; but if they are,
the program take care to switch them in and out properly.
This may be done from the MZ-BOB Basics, as described in Section B
putting data ort $F4. For full
see APPENDIX A-6.

of thi out)
Secalis i) wah0n Bank-svitching,
here are TWO reset buttons, with quite different functions,
the rear of the machine. The reset button nearest to the L.H. back
corner of the VDU casing resets to $0000 without switching memory:
r words, memory remai The other button resets to
50000 AND Switches to the IPL mode shown below; this is equivalen
to switch-on, and the contents of memory are effectively lost
At switch-on, only the IPL, the

blocks of RAM (called RAM I) are in
cclumns, so C-RAM extends up to SD3FF:

ns intact.

and one of the two 32K
screen is in 40

C-RAM,
use. The

TOP OF RAM

USER RAM I

' '
SO7FF 2047
1PL
STARTCUP ADDRESS $0000 0000
THE FUNCTION OF THE IPL
and will automatically try

e 1IPL first looks for disk drive 1,
to boot any disk there. If there is no drive 1, or if it is empty,
or if the disk is not bootable, IPL displays a suitable message
and asks you to press 'F' or

number, and then the disk in that dxxve is booted. A 'C'

tape door and asks you to ‘make ready CMT' (i.e. put
a tape is already in, 'C' loads it automatically.

opens  the
tape in). If
$8000 and upuards in BAM 1t
£ RAM down to
and then

The IPL puts the loaded program at
it then switches itself out, shifts the whole
S0000-S7FFF, switches in the empty RAM 11 at $8000- SrreE,
resets to '$0000. Therefore any program loaded by IPL must start
and execute at $000 e ‘'Monitor-in-RAM' in MZ-80B Basics does
Just this, and CP/M is designed to execute at $0000 in any case.

- 10 -
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THE MEMORY MAP WITH TAPE BASIC SB-5510, IN 80 COLUMNS

TOP OF RAM SFFFF

G-RAM(S)

RAM 11 (32K)

BASIC
FREE SPACE

R e i i $80004

STFFF For full details

of bank-switching

ssiic see APPENDIX A-6
RAM 1 (32K) $B-5510 BASIC

$1220

SB-1510 MONITOR IPL (dormant)
START-UP ADDRESS ~ $0000 $0000|

THE VISUAL DISPLAY ON THE MZ-80B

The C-RAM switch is transparent, and the character (text) screen
appears to be permanently switched in unless the user to

or POKE to locations $D000-SDTFF. It then becomes clear that
these commands do NOT address themselves to C-RAM. In fact, the
only way to put things on the text screen is to enter them in from
The’keyhoard, ‘or PRINT them to the screen in a program-

1t a G-RAM has been programned,

its contents may be put on the
VDU at the same two G-RAMs are fitted, it is
posaiiis ia have three 'scratne’ die

played simultaneously. This
is especially striking when one of the
without affecting the other(s).

ASCII AND DISPLAY CODES ON THE MZ-80B

can be very effective, and
screens is 'cleared’

The MZ-80B ASCII set is shown in APPENDIX A-5. The lower half
uses standard ASCII characters for codes 32-126 (20H-TEH); the
'odd man out' is character 127 (PH). This maxes relatively
standard printer on the M2-80B, and to transport

Texy files between the MZ-808 and other machines.
The upper half of the MZ-80B ASCII set
devoted to a few graphics symbols,
126 (20-7BH) in inverted video. T
standard for this part of the ASCII set (except possibly that used
by 1BM), and the characters are not employed in normal text files.
The Mz-80B

(128-255 or BOH-FFH) is

codes below 20H are used for non-standard purposes;
the most unusual is 31(1FH), which prints a chequered square. Most
of the others simulate the action of special keys on the keyboard.

t is not possible to POKE

As and PEEK to the screen, DISPLAY
codes are not used on the MZ-80B.
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USING THE MZ-80B MONITOR-IN-RAM, SB-1510

Strictly speaking, SB-1510 is not part of the M2-80B, but
of Basic as we have included Monitors in the start-up
information for other computers, we include it her
because SB-1510 is in RAM, it
as $B-1510 contains a

part

The first thing to note is that,
may be altered by the user. Furthermore,
command to modify memory, the alterations may be self-inflicted!

SB-1510 uses the full Mz-80p Keyboard (lower-case with SHIFT of
SHIFTLOCK, graphics with G and reverse-video with RVS). Most
eys do NOT repeat, but he cursor keye zepeat it used with SHIPT:

Six single-letter commands are recognised:-
D - DUMP memory contents to screen
3 - JUMP to specified hexadecimal address
L - LOAD program fronm tape
M - MODIFY memory
S - SAVE program to tape
V - VERIFY tape against memory

D responds with 'S’ prompts for (s)tart and (E)nd addresses,

which must be in 4-figure hex. If the resultant display fills
than one screen, it may be held by depressing SPACE
7 responds with s 'S! prompt for a hexadecimal address,
which must be entered as 4 figur

prompt_for a hexadecimal address;

M also responds with a
cimal number

to alter the location, enter a 2-figure hexad
d CR; M will then step on one location. Exit with BREAK.

L anda v prompt for a filename and CR. The filename may have up
to 16 characters, and spaces are allowed. A default filename
SEICR ia stcepted, and laads fhe First rile To

S prompts for a filename (default CR is accepted, but th
procedure is not recommended!). S then prompts for START, END
and JUMP addresses, in 4-figure hexadecimal. The start and end
addresses define the area of memory to be saved, and the JUMP
address is saved as the EXECUTE address of the file.

THE MZ-80B USER-DEFINABLE KEYS
and

The 10 blue keys above the main keyboard are user-definable.
are normally set by a program as it loads. They are very useful if
set for CP/M programmes which employ obscure control seguences.

THE DISADVANTAGES OF THE M2-80B

These are few. The non-repeating keyboard is a drawback, but
the Monitor is in RAM this is easily rectified, and the SUC have a
program to do so. The special keys above the main keyboard have a
tendency to wear out; they can be replaced 'with difficulty'.

- 12 -
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MEMORY MAP OF THE MZ-700

It has 64K of user RAM, and provides

come to the MZ-700.
a separate RGB Monitor;

a coloured display on a colour TV,

Sharp did not provide a built-in VDU because a co nit

have been too expensive. Nor did they provide an 80-column screen;
r display requires a lot of video RAM,

presumably because
nd B0 columns would have required twice as m
In addition to the main 64K user RAM, there is a separate VRAM
vhich holds all the dats for the display and is duplicately mapped
t $DO00-$DEFF. 00 - SFFFF is also duplicately mapped
and 15 used by the control ports for Keyboard, cassecte and soundy
e ROM interfaces of any optional peripherals in use. The
SD000 up to SFFFF is switched in

and out of the 64K memory map in one blocl
There is also a bank-switched Monitor-in-ROM, which is mapped
duplicately at $0000-SOFFF. When the MZ-700 is first switched on,
this Monitor and the duplicate area SDO0O-SFFFF are both switched

into the main 64K map, which is as follow:

TOP OF RAM SFFFF 65535
$F800
FD Eprom (2K)
FD 1/F (Option) $F000
0D Eprom (2K)
QD I/F (Option) S$EBOO
Mapped 1/0 ports| RAM (12K)
KBD,TAPE,SOUND sE0OO| |
Colour VRaM (2K)
MEMORY-MAP VDU  $D800
Data VRAM (2K)
$D000 53248
The nemory map
e returned
USER AREA RAM (48k) lo nus gaure
by ou'rwsiu A
or a RES
51200 4806
MONITOR WORK AREA FAW (512 bytes)
$1000 4096
12-013A MONITOR ROM. (4K)
START-UP ADDRESS $0000 0000

LOADING MACHINE-CODE PROGRAMS INTO THE Mz-700

machine-code

The main purpose of the Monitor-in-ROM is to load
sic. It has o will be discussed

her uses which
"L, or 5.25" disk

its Monitor (92-503M)

ou

programs such

later.

with ‘F

automa(xcally takes over and offers additional commands an
1f floppy and Quickdisk drives are fitted simultameously,

the 0D system con only be. accessed by switching on- (f rescceiny

with the 'M' or 'Q' key pressed ('Q' boots the QD automatically) .

- 13 -
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THE MEMORY MAP AFTER LOADING A PROGRAM

ALl machine-code programs load at $1200 = or higher. 1f the
r the ROM Monitor, it executes and
remains as at

witch-on, except that if the program
is specifically written for t -700, it may contain commands to
bank-switch the area SD000-SFFFF, in order to take advantage of
the full 64K memory space.

he progran contains its own Monitor or operating system and
16 Gesignen to run

an below $1200, things are more
compiicated. The program still loads at §1200 initially, but

then
ran's own built.

be some other address such as $0100). Finally the program executes
at its ‘proper’

may deliberately
erase any traces of itself high in memory. When running, it leaves
he ‘limbo', and bank-switches the area
SDO00-SEFFF as required - the commands to do thi;

OUT(SE0),A to switch Monitor ROM OUT

OUT(SE3) ;A to switch VRAM etc. IN

OUT(SE1) A to switch USER RAM  IN

A typical memory map after loading a Sharp Basic is
SFEFF

| OUT(SENI.AJ

serer
out (sE1) A
OUT ($E3) , A
BASIC $D000
FREE SPACE
$6BCF
INTERPRETER
circa $1822 [— ——— — ——
OUT (SEO) ,A ROM
HONETOR- IN-FAM o on
@res 6X G | (a0
so000 ¢ > G,

THE BASIC DIFFERENCES BETWEEN THE MZ-700 MONITORS

The MZ-700 Monitor-in-ROM occupies $0000-SOFFF, is standard, and
is virtually 1008 compatible with the MZ-80K Monitor-in-ROM i.e.
most of its routines are at the same addresses as on the MZ-80K.

The M2-700 Monitors-in-RAM are much larger programs, and are NOT
standard i.e. each Basic has its own version, running up to about
00. None of them are compatible with the MZ-80K Monitor-in-ROM.

-1 -
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The keyboard is
there is no SHIFTLOCK.

relatively primitive; it does NOT repeat, and
NOTE THE SERIOUS BUGS IN THE 'S' COMMAND:-

SHIFT/3(CR) i.e. '#'(CR) - restarts Basic (same as CTRL+RESET)

B(CR) oggles the keyboard BLEEP on/off

IXXXX (CR)

L(CR) LI
MXXXX(CR)  MODIFY memo: there can be

fter which 'M'

steps to the next location. Exit with SHIFT/BREAK.

P

.- (CR) sends commands or data to the PLOTTER/PRINTER ONLY:
PABC prints the letters B&T prints a test patter:
Fis Fext mous, & chars/iins PCL fext mode, 40 thare/line
PSG graphics mode P4C next pen Colour

SXXXXYYYYEEEE(CR) SAVE memory to tape. NOTE NO SPACES ALLOWED!
XXXYYYYEEEE = START, END, EXECUTE addresses

S then prompts FILENAME? (SPACE).
becones tne 1st char. of the name subsequently typed

n. Worse
still, name is more than 16 char. IT IS ACCEPTED WITHOUT
AN ERROR NEBSAGE and owerwrites tne |FILESTZE: pafeer

VI(cR)

If you don't DELETE the SPACE it

VERIFIES memory against first file found on tape
USING THE Mz

00 MONITOR:

There are two Mz-700 RAM Monitors - one for 12-013, and one for

isk Basics 22-009 and 52-008. The latter require filenames in the
form DEVI no quotes!) talk to non-default
devices. versions give a repeating keyboard, normally in
upper-case. SHIFT, GRPH and ALPHA work as expected, and there is a
"hisden' SRIPTLOCK (CTRL'E, cancelled by CTRLF). The comnands are
all single-letter, but some require data to follow; this data may
$he10de spaces as shown below, but they are not sspentis

DXXXX YYYY(CR)

DUMP area XXXX YY¥YY to screen;
FXXXX YYYY CD 00 12(CR) FIND CD 00 12 in area specified
FXXXX YYYY ;C ;A ;T(CR) FIND 'CAT' in area specified

hold with BREAK

GXXXX (CR) CALL subroutine at specified hex address
LXXXX:FILENAME(CR) LOAD program and put at address XXXX
(XXXX is optional;

in disk Monitors FILENAME can be e.g. CMT:TEST)

MXXXX(CR) ~ MODIFY memory (works as in ROM Monitor, see above)
) PRINTER toggle (applies only to D and F commands)
R(CR) RETURN to calling program

(usually BASIC)

SXXXX YYYY EEEE:FILENANE(CR) SAVE ares Xxxx YYrY, to load at Xxux,
execute at EEEE; in disk Monitors FILENAME can be e.g.

TOXKR YYYY BIIE(CR) TRANSFER
VFILENAME (CR) R

(BLOCK COPY)

XXXX YYYY to 2222 up
1FY 'PROGAM'

on tape against memory
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THE MEMORY-MAPPED DISPLAY ON THE M2-700

stores can store SO lines, each of 40 characters,
$0006-5D7FF, plus 50 lines of colour information at $DBOO-SDFFF.
1¢ you are using a monochrome display, the apper haif of VRAM it
not really needed, but the information there, if changed by colour
commands, will affect the tones on the disp!

he standard 25-line display acts as a 'window' on the 50 lines
stored, and may be scrolled by SHIFT plus the UP or
key. However, the data is also scrolled in the VRAM, so that the
top L.H. corner of the screen is ALWAYS stored at $D000.

he Mz-700 Manual states that the commands PEEKE and POKE@ will

address VRAM. This is wrong: the normal commands PEEX and POKE may
be used to address VRAM, and the modified commands PEEKE and POKEE
will address the USER RAM above $DI
SHARP_DISPLAY CODES ON THE MZ-700

MZ-700 DISPLAY codes are almost identical to the MZ-80A DISPLAY
codes shown in APPENDIX A-3. The only difference is that code $FO
is a SPACE on the MZ-700.

SHARP ASCII CODES ON THE Mz-700
MZ-700 SHARP ASCII codes are almost identical to the MZ-BOA
SHARP ASCII codes shown in APPENDIX A-4. The only differences are
that, on the WZ-T00, code $6C is 2 diagonally hatched square and

code $7F is the 'PRESS PLAY' syr
is means that, for virtually all practicel purposes. o Shacp

printer fitted with an Character ROM will reproduce the
D0 characier sat catisfactoriiy:

THE MZ-700 USER-DEFINABLE KEYS

The 5 blue keys above the main keyboard are user-definable, and
are normally set by a progr loads. They may be changed by
The user, with the basic command DEF KEY () 1-10,

USING PRINTERS WITH THE MZ-700 BUILT-IN INTERFACE

The Mz-700 was the first Sharp home computer to appear in the

U.K. with a built-in printer interface; but it is designed for

the Sharp plotter/printer), and cannot drive a

* printer without modifications. Fortunately,
see APPENDIX B-2 of this Manual.

where N =

the modifications are simple,
THE DISADVANTAGES OF THE Mz-700

Considering its size, the MZ-700 is a remarkable machine in many
ways, and has no serious ‘'bugs’. But given the built-in facility
of a full 64K RAM, it is a pity that the original machines did not
have an 80-column option, to run CP/M. However, the SUC can supply
an B0-column kit at a low price, and have also modified the Mz-80A
version of CP/M to run on the MZ-700. With 80 columns fitted, and
with its printer interface modified to run a standard 'Centronics
printer, the Mz-700 should take on a new lease of life.

s 1§ =
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THE MEMORY MAP OF THE M2-800

Finally we come to the MZ-800, the last Sharp 'home’
be eold in the U.K. It Tesembles the MZ-

computer to
that machine it has 6

700 externally, and like
of user RAM, provides a coloured display
on'a Colour TV or a separate Rb Momifor, and can ran Ouickdieks:
There the similarity ends; the has a 40/80-column screen.
bit-napped graphics (like the Mz-80B re s0), a 3-channel
nmusic chip, and a built in printer interface which can be
‘Centronics'. Last, but not least, the whole machine can be set to
behave like an MZ-700, at the flick of a single switch!

addition to the main 64K user RAM, there is a separate 16K
VRAM which holds enough data for a 320 x 200 4-colour display;
optional EXTRA 16K VAW may be a

640 x

an
dded, to increase the resolution
to (or to increase the number of colours to 16). The two
16K VRAMS are memory-mapped,

in parallel, at $8000-SBFFF.

There is also a 16K ROM chip, addressed as if it were 3 separate
chips; an MZ-800 Monitor ROM/IPL combined (BK), an Mz-700 Monitor
ROM (4K), and a Ch: Generator (4K). The MZ-800 ROM/IPL is
memory-mapped at SE010-SFFFF; the MZ-700 Monitor is memory-mapped
at S0000-SOFFF; and the CG ROM is memory-mapped at $1000-$1FFF
A small but important point to note is that the combined Monitor
and IPL s
tric
ports at SE000-SEOOF when th hine it in its M2-700 Mode. (I
the MZ-800 mode, 1/0 ports are addressed direct).

This combined Monitor and
traditional Sharp ‘Moniror' (92-504K),
for floppy disks AND Quickdisks. In this respect (as in very many
others) the MZ-800 is closely related to the Mz-80B,

isk-booting rout IPL. Therefore,

the MZ-80B and the M2-B00 do NOT carry boot eproms. On the other
Sharp machines coverea hiz Manual the diskl
are in ROM on the disk interface ca; One result of all

that disk cards for the MZ-700 and MZ-B0O are not imterchangeable.

is most interesting. It cContains a
AND disk-booting routines

ALl these extra bits of RAM and ROM are bank-switched in and out
of the main 64K ry map as required. The resulting permutations
ana” Combinations (22 in 811 are briliiantly expiaines on 3 pages
of the M2-800 SERVICE t No.00zZMZ800////E) . Any MZ-800
ouner who t got this publication is advised to get it at once
f£rom TEEGA AGENCIES, Byerden Mill, Martin Street Burnley BB10 1SH.

Obviously it is impossible to reproduce all or even most of
maps here,

the
but on the next page we reproduce our own versions of
the two most important maps - the MZ-800 in its 'normal’ mode, and
the MZ-800 in its 'MZ-700" mode.
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THE MEMORY MAP OF THE MZ-800 IN ITS 'NORMAL' MOCE'

B ———}

WZ-800
OUT(SE1),A_| MONITOR

@ 1PL

$E010 Fp 1PL
5C000
INGSEL) /A

MAIN 64K (s81)

USER RAM
$8000
52000
$1000

SOFFF ouT(sE0)N, AT |
Mz-700
Founszz:\ TR | MONITOR
50000

THE MEMORY MAP OF THE MZ-800 IN ITS 'MZ-700' MOLE

SEFFF WZ-800
OUT(SE1),A,| MONITOR
M7
OUT(SE3) A | QD/FD IPLs
$E0L0
1/0 PORTS
$E000
VRAM
$D000 MAIN 64K
USER RAM
51000
our(s£0),A [ Mz-700
MONITOR
$0000 GUT(§B2) , A

In both cases, all the blocks of Monitor ROM, VRAM, IPLs etc.
can be switched INTO the 64K memory space with OUT(SE4),A. The
MZ-700 ‘mode’ is not exactly the same as an MZ-700, because it
uses the 800 Monitor/IPL ROM to control disk drives.

As_on the MI-700, both types of disk drive may be connected at
the same time. To get the second card into the bottom slot of the
M7800"1/0 bus, open the case and remove both 170  connectors by
gently rearranging the wiring. Once the 1/0 connectors are outside
the case, both cards may be inserted. Their ports do NOT clash.

- 18 -
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THE_FUNCTION OF THE

- SECTION A - THE MZ-800

PL_PROGRAM
At switch-on the MZ-800 IPL controls program loading. If there
es, it Off two options; 'C' for cassette, and
program, insert the
© enter the ROM Monitor (92-504M) press 'M'.
1f there is one type of disk drive fitted
card is in the

tape and pres:

(5.25" or QD) and the

TOP slot (i.e the one normally accessible), this
drive boots automatically if it contains a disk itch-on, an
no message appears. If the drive is left empty, the IPL offers a
third cption covering the type of disk drive connecred i
will offer options 'F', 'C' ‘M', or options 'Q', 'C' and 'M'.
3o Toa6 & piosren ot Gtak, imssre Lna ALk and pruew P or VB%.

1€ types of disk drive are fitted, the
connected in the top slot takes

oting is conce:

one that is
preference as far as automatic
d. o disks are in the drive at switch-on,
then 211 four options are offered 1. 'C' and 'M'.

THE VIDEO DISPLAY ON THE MZ-800

standard MZ-800 can display 320 x 200 dots in 4 colours, or
640 x 200 dots in 2 colours. The optional extra 16

the display to 320 x 200 do

4

K VRAM enhances
s in 16 colours, or 640 x 200 dots
COLOURS are sslected by storing the
There can

in coded PALETTES.
80 columns, and there are 4 display 'MODES
e e i1 lons the Soeieniate FaBOE of pAlvteas
MODE  RESOLUTION COLUMNS ~ PALETTES  PALETTE CODES
1 320 X 200 40 4 3
2 320 x 200 40 16 0-1
3 640 X 200 80 2 0-1
. 640 x 200 80 4 0-3
COLOUR CODES are used
also i

to store colours in palettes;
colours 8-15 being 'light' e.g.'L

n the range 0-15

these aze
blu
(0)black blue

red magenta green cyan yellow white(7)
(B)grey Lblue Lred Lmagenta Lgreen Loyan Lyellow Luhite (15)
a standard machine (1 x 16K VRAM), MODES 2 and 4 may NOT be
used, and the initial settings of MODES 1 and 3

MODE 1: Palette colour 0
Colour
Colour 2 (red)

colour 15 (light white)

(black)
(blue)

5
2
5

Palette

MODE 3: Palette 0 =

(black
Palette 1 = foreground colour 15 (light white)
MODE is

changed by INIT"CRT:Mn"
PALp,c. Any INIT"CRT:Mn

background colour 0

and a palette is 'refilled’ by
is usually followed by PALp,c commands,
because a MODE change on its own restores the initial settings:

INIT"CRT:M3":PALO, 14:PALL, 4

(set BO-col, green on Lyellow)
In initial MODE 2, COLOURS 0-15 are in PALETTES 0-15, which are
grouped into 4 BLOCKS of 4. See Owner's Manual for more detail.
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USING THE MZ-800 MONITOR-IN-ROM

This has no Xey-repeat and no SHIFTLOCK. It gaine the comnands

QD, QL, & QS when a QD . Note that A
7 GEACES are NOT permitted BEFORE or BETWEEN addressesi-

CHLIRRGET xestarte Ba
B (CR) gies the keyboard bleep on/off
DYOXYYYY (CR) Bamp specified area to soreen; hold vith SPACE bar
GXXXX (CR) subroutine at nexadecimal address
DOOX(CR]  JOBR ta hexadecinal address ¥
e eiheioas proswun o5 o
the byte there can be

L (CR)

WXX(CR)  MODIEY memory starting at XXXX;
modified by entering 2 hex digits(CR), after which 'M'
steps to the next location. EXit with SHIFT/BREAK.

QD(CR) ELepIey QUIEESISE DARACIORY

QL(CR) he first programme on Quickdis

Qs(CR) SRVE progran on’ QUICKDISK (prompte as for 's' below

S(CR SAVE program on tape; prompts separately for FILENAME,
TOP ADDRESS (i.e. START!), END and EXECUTE addresses.

VFILENAME (CR) VERIFIES memory against 'FILENAME' on tape

USING THE Mz-800 MONITORS-IN-RAM
The 3 Basics (tape, FD, QD) share a common syntax, so the 3 RAM
Monitors all behave in the same way
but the default DEVICE may be
and there is a 'hidden
(CTRL*E, cancelled by CTRL+F). Single-letter commands
are used, but most of them require data to follow; this data may
include spaces as shown below, but the spaces are not essentiali-

hold with BREAK

DXXXX YYYY(CR) DUMP specified area to screen;

FXXXX YYYY CD 00 12(CR) ~ FIND CD 00 12 in area specified

FXXXX YYYY ;C ;A ;T(CR)  FIND 'CAT' in area specified

GXXXX(CR) ~ CALL subroutine at specified hex address

LXXXX:DEVICE:FILENAME (CR)  LOAD 'FILENAME' from DEVICE, and store
at XXXX. The load address XXXX and DEVICE
are optional, and FILENAME may be omitted if

is already the default device.

MODIFY memory (works as in ROM Monitor, see above)
PRINTER toggle (applies only to D and F commands)
RETURN to calling program (usually BASIC)

SYXXX YYYY EREE:DEVICE: PILENAME (CR) SAVE memory area XXXX-YYYY
VICE:, with name 'FILENAME' and with

nd execute address EEEE.
the L command.

MXXXX (CR)
P(CR)
R(CR)

Lorb. adaress XXX
Options and omissions as fo

TXXXX YYYY Z2ZZ(CR) TRANSFER (BLOCK COPY) XXXX YYYY to 2222 up

VPROGRAM (CR) VERIFY "PROGAM' on tape against memory
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800

AY CODES ON THE

B NT S OSS00;: JEGK W3 NS SESSEL PEGSINGS 45 H% e
64K USER RAM, and cannot address VRAM. Therefore DISPLAY

CoDED ave NOE ueed on The WE-BOD.

SHARP.

SHARP ASCII_CODES ON THE MZ-800
MZ-800 SHARP ASCII codes are identical to those on the MZ-700

and these, as already explained, are with one exception the same

as the SHARP ASCII codes for the MZ-80A (see APPENDIX A-4).

This means that, for virtually all practical purposes, a Sharp

printer fitted with an M2-80A character ROM will reproduce the

MZ-800 character set satisfactor

THE MZ-800 USER-DEFINABLE KEYS

5 blue keys above the main keyboard are user-definable, and

are normally set by a program as it loads. They may be changed by

the user, with the Basic command DEF KEY (N) where N = 1-

USING PRINTERS WITH THE M2-800 BUILT-IN INTERFACE

The MZ-800 has a built-in 'Centronics' printer interface as
switching to 'Centronics' does NOT guarantee that
your printer gets the correct signals, and it does NOT switch in a
Code-changing ROM, so the required SHARP/STANDARD ASCII conversion
of control and ' lower-case be done by software. The
problems are explained hilariously in the MZ-800 SERVICE MANUAL:-
‘When  the MZ-800 dedicated printer is used,
there may ke Euch ¥ case  that ‘prober seeration
to different printing cha;

that all
Besides, connectio entronics compati-
e printer may not be permitted hardware-wise,

sometimes.
MZ-800 PCP/M copes easily with this situation; its SETUP.COM
u; Sharp or Standard ASCIL

program allows the user to specify
seflen ko ithe prinkek, sut o wend Sgb or [SOPRINI e

matter of interest,
Verslons of CP/M for Sharp machines worx - incerneily
ASCIT. If you have Printer, they convert standard ASCII to
Sharp ASC11 before sending stuff for hard copy!

in the MZ-800 Basics, which contain printer
Sharp printers. he not too distant
‘Centronics' programs for all Mz-800
already been written

Problems do arise
routines intended for
future the SUC hope to supply
Basics, similar to the programs which have
for all the standard Basics on the earlier machines.

END OF MAIN SECTION A (APPENDICES ARE AT END OF MANUAL)
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The Development of Sharp MZ Basics 1980 - 1984

By John Ibberson and Maurice Hawes

INTRODUCTION AND SCOPE

The main aim of this section is to provide a single, comparative
s covering all the ‘standard’ Sharp Basics on
HZ-80K/B/A/700/800 home computers. By 'standard: we mean the §
Basics supp1iea Eree witn mew machines and aiok drivess the specisl
SB-6511 Basic supplied with Mz-80B Serial 1/0 cards, and the 16 s.f.
‘double precision' disk Basics offered by Sharp (U.K) as optional
extras for the MZ-80K and M2-80B only.

In other words, we have not included Basics such as SP-5060, SP-
7010, Hu-Basic, SBM-Superbasic, KeP DBasic etc., which arrived in
the U.K. from sources overseas; nor have we mentioned the various
toolkits which were written by independent U.K. software houses to
cover the inadequacies of many early Sharp Basics. All these ‘other’
Basics and Basic toolkits will be dealt with in section C of this
Manual. To clarify this point, here is a chronological list of the
Basics that are dealt with in this section:-

MZ-B0K Tape: S5P-5025 (early 1980)
MZ-80K Disk: SP-6015 (8 s.f.)
P-6115 (16 s.f. ‘double precision

MZ-80B Tape: SB-5510 (early 1961)
MZ-80B Disk: SB-6510 (8 s.f.); SB-6511 (SB-6510 plus Serial 1/0)
$B-6610 (16 s.f. 'double precision’

MZ-BOA Tape: SA-5510 (late 1981)
MZ-BOA Disk: SA-6510 (early 1982)

MZ-700 Tape: 12-013 (1983)
MZ-700 Disk: 22-009 (5.25"); 52-008 (Quickdisk)

12-016 (1984

MZ-800 Tape
22045 (5.25%1; 52-009 (Quickdisk)

MZ-800 Disk:

important secondary aim is to provide the bare essentials of
an instruction Manual for any one of the Sharp Basics listed above,
since these Manuals are no longer available.

THE MAIN OF SHARP BASICS

A1l the above Sharp Basics have full-screen editing, and tolerate
spaces between keywords but do not insist on them,  except in a few
special cases in the later Basics (AND, OR, MOD, NOT, XOR). In
addition, variables are NOT lost when a programme is edited; you may
therefore BREAK out of a programme, edit a line, and then jump back
into the revised programme with all variables intact, by using a
command such as GOTO NN or RUN NN (where NN = line number).  These
Zaatures make the edlting and debugging o sharp. Basic prosrammes
much easier than on many other machi urthermore,
arithmetic  accuracy of 8 s.f. inail the 'free’ basics is two
decimal places more than on most home computers of the same vintage.
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THE MAIN DISADVANTAGES OF SHARP BASICS

Most of these Sharp Basics (i.e. all except those for the MZ-80B)
use a VERY idiosyncratic, non-sequential set of 'Sharp ASCI1' codes
for lower-case letters. 1In addition, the Basics for the MI-80K/B/A
are hopeless at string comparisons, which are impossible on the MZ-
B0K, and are done with length-based priority on the MZ-BOB/MZ-80A.

The M2-80K/B/A Basics also lack a RENUMBER command. Whatever the
purists may say, this is a serious disadvantage in practice.

The later Basics (MZ-700/800) include RENUM, and perform string
comparisons on a letter-by-letter basis; but even in those Basics,
any attempt st a lowar-case sort is thuarted by the non-sequential

lower-case 'Sharp ASCI1' codesi! These peculiar lower-case code:
also make life difficult if you wish to use a standard ASCII printer
the Mz-80K/A/700/800, or if you wish to transfer a programme

between any one of those machines, and the MZ-80B.
TOKENISATION OF SHARP BASIC KEYWORDS

All Sharp Basics store their prorammes in memory, and on tape and
disk, in a condensed form. This form is achieved by 'tokenising' the
keywords in a programme, so that each is represented by one or two
bytes in the range $B0-SFF. Unfortunately, Sharp used one set of
tokens for the Mz-80K Basics, another set of tokens for the M2-80A/B

Basics, and a third set of tokens for the Mz-700/800 Basic
result, the transfer of a programme from one Sharp Basic to another
often requires the conversion yword tokens; and although this

is not particularly difficult, Sharp rarely provided this facility.
TOKEN CONVERSION

Token conversion is not required when transferring a programme
from one Basic to another on the same machine; nor is it required
when transferring programes between the MZ-80A and the MZ-80B: nor
required. Other factors may also come into play, as discussed below.

COMPATIBILITY BETWEEN DIFFERENT BASICS ON THE SAME MACHINE

THecs 1s comelste compatiBility BStwsen Wi tave Basic and i

disk Basic(s) on given machine. This is because the tape Basic
aiwaye umes & mubset b the keywords & iohens in the  Aisk
Basic(s), and because all the disk Basics include commands for

loading and saving programmes on tape-

The same general situation exists when a machine has more than
one ‘standard' disk Basic; such Basics always share a large common
set of keywords/tokens, and this, in theory, should make programmes
easily transferrable. However, on the MZ-80K, the two disk Basics
5P-6015 and 5P-6115 use DIFFERENT DISK DIRECTORY LAYOUTS; this means
they cannot read one another's (otherwise largely compatible)
programmes off disk, so transfers must be done via tape (11).
M2-80B, the three disk BasiCs CAN read one another's programme files
ith no problems.  On the MZ-700 and 1Z-800, tape may be used to
transfer programmes from 5.25" disk Basic to Quickdisk Basic.
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COMPATIBILITY BETWEEN BASICS ON DIFFERENT MACHINES
The problems due to different token sets, discussed apove, are
s MZ-80B uses a higher tape

e
"ASCT1' sets of the other machinesi

fo
Conpletely Biceerent From the
Token-converting programmes have been written for all lixely
situations, but only three of them will be discussed here, to cover
he “brincipal areas of @ifficulty. Note, however, that NO token-
converting programme can deal with machine-cpecific PEEKs, POKES and
USRs etc., so these must be checked and changed manually!l
Given the common tape format used on the MZ-BOK/A/700/800, their
Basics can read one anothers' programme tapes, but in most cases
B hor morvant mny rokens:  howiver, Mp-300’tape Basic 12-013 will
autonatically convert MZ-80K tape Basic tokens fo their MI-700 (and
H2-800) counterparts. To convert WI-8OK programnes to run on
80 e envenicnt method is o use Sh-s510 - BAS MOD
desérived in section ¢ of this Manual.
Given the common disk format used by the MZ-80A/B/700/800
T

Basics it is theoretically possible for all these Basi
another's programmes; but in practice, this ideal is not achieved
of the MzZ-80B Basic

disk

all the MZ-80A Basics use subsets

ra: n programme savea on disk will load and run
an MZ-80B disk Basic; but an MZ-808 programme saved on disk

i it avoids keywords unigue

if a

programme contains messages or lower-case. MZ-700 disk Basic
programmes may be run on the MZ-800 in its Mz-700 mode.

THE SPECIAL ROLE OF MZ-700 K&P DISK BASIC

Although it is really outside the scope of this section, we feel
that we must mention the MZ-700 disk Basic from Kirsten & Partners
in West Gernany, which uses the Sharp MI-E0A/B/700/800 disk format
has an automatic token-converter for MZ-BOA/E Basic programmes
merefore ' ReP DBASICS ias it ie called) provides a crucial missing

ink', facilitating the transfer of Mz-80A/B_ programmes to the MZ-
700/800. It is described fully in section C of this Manua

ARIANTS, 'QUIRKS' and 'BUGS' IN SHARP BASICS

Many Sharp Basics have variants with the same name and/or part

number, and in some there are minor 'quirks' or even 'bugs'. These
(for details see Appendix B-1):i-

aberrations are summarised below

at least 3 versions exist, and they all have peek protect
uto-run, and anti-list flags, and a 'bug’ in TI

SP-6015  has a peck protect flag and a dormant 'bug’ in PRINT/P TAB

SP-6115 has 2 arithmetic 'bugs’' (the same as in SB-6110

SA-6510  at least 3 versions exist

SP-5025

SB-5510  at least 2 versions exist
S5-0810  has 2 arithmetic 'ougs! (sane as in 8P-6115
12-013  has a line length 'bu
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BASIC 'COLD STARTS', 'WARM STARTS', and TESTING

When a Sharp Basic is first loaded, it executes what is known as
a 'cold start'. This clears RAM from the end of the interpreter to
the top of the program area, sets essential pointers, displays the
opening titles and the free (program) area, and then says 'READY'.

In the Basics for the MZ-80K/B/A, the size of the free area is
actually measured during a 'cold start' and is then printed on the
screen. But in MZ-700/B00 Basics the free area is worked out in
advance, and the figure is coded permanently into the 'cold start'
goreen announcenents. The free ares ‘may be checked by doing PRINT

IZE as soon as Basic has loaded; in some Basics (e.g. MZ-700 tape
Batic127073) "the Tannounced: free area is in error

you leave basic for any reasen you can often (but not always)
restart it by jumping to its ‘cold start' addres: wever, it

more hmekus 2 Tostart 1t by Jumping £ its warh start: address.
A ‘warm start’ cuts out initialising routines and announcements,
and leaves any Basic program (and its data) intact so that it may
be reentere as if you had never left, with 'RUN na' or 'GOTC nn'.

To load a machine-code utility high in memory, set a suitable
LIMIT, then RESET to the Monitor and load the utility from tape,
as this allows a subsequent ‘warm' restart. Disk users should note
that, if the utility is loaded off disk with 'RUN', the current
"Basic' program is erased ana a 'warm' restart is IMPOSSIBLE.

The ‘cold start' and 'warm start' addresses for various Basics
are shown below. Note that with MZ-700/B00 Basics a 'cold restart’
must be done from taps or disk as it umes bank-switching routines
and screen messages which are not stored permanently To
compensate, a 'warm restart' is very easy - just do crat + RESET:

MACHINE BASIC COLD START WARM START
JUMP_ADDRESS JUMP_ADDRESS
MZ-80K $P-5025 51200 51
MZ-¥OK $P-6015 S21FA 52245
MZ-80K SP-6115 51200 51247
SA-5510 51200 51250
SA-6510 S1zaU 51300
MZ-50B SB-5510 s1220 51280
MZ-BOB §b-6510 51220 $1280
MZ-B0B SB-6511 51220 51286
¥z-508 SE-6610 s12z0 s1280
MZ-700 12-013 RELOAD BASIC CTRL*RESET *=
¥Z-700 22-009 RELOAD BASIC CTRL*RESET **
MZ-700 52-008 RELOAD BASIC CTKL+RESET **
NZ-B0U 1z-016 RELOAD BASIC CTRL+RESET
MZ-800 22-046 RELOAD BASIC CTRL+RESET
MZ-800 52-009 KELOAD BASIC CTRL+RESET

$124D in the version that comes on an SP-6115 master disk!!

monitor, by keying-in SHIFT/3 (i. then CR.

=+ on -700 a basic 'warm start' is also possible, from the
9 )

- 25 -
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'FREE' AND 'SPARE' AREAS, and START OF PROGRAM FILES
The 'free area' a particular Basic is the area
of the interpreter) which is available for a Basic program and its
ata. In 80K and M2-80A, various bits of hardware (such as
he V00, keyboard, tape deck, itk drives) are addresecd at SDOCO
upwards, so the 'free area' stops at $CFFF. But in the MZ-BOB and
the MZ-700/800 these hardware items are banked-switched out when
not in use, so the ‘free area' runs up to $FFFF (or close to it).
the early Sharp Basics contain at least one unused area
the MZ-80K/B/A Basics, this 'spare’ area
interpreter code proper,
s ‘work space'. In
65-5035) " was cypical, and a

(ABOVE the end

However,
BELOW the 'free' area. In
lies between the end of the
being used by the interpreter
context, the first Mz-80K Basic
diagram is worth a thousand wor

!

[ .

| Free Area' for Basic
source file & its data |

(up to SCFEF on 80 K/A)
(up to SFFFF on 80B/700/800)
$4806 | START OF SP-5025 SOURCE FILE
$4805
$P-5025 ‘work area’
54400
sasre
SPARE AREA (not used)
s3pDC
$3DDB
$P-5025 Basic Interpreter
$1200
$11FF
SP-1002 Work Area
$1000
$OFFF
SP-1002 Monitor in ROM
$0000

DDC - S43FF is SPARE, and may be
interpreter. The original
commands which today

In the above case the area

used £oF permanapent additions o the
SP-5¢ ~80K lacked many

Soutd be “considerea essential, and many software houses wrote
toolkits for it (see Section C of this manual). They were all able
to claim that they improved SP-5025 'without increasing its size'.
This apparently magic trick was in fact only possible because they
put the extra code in the SPARE area!!
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The 'SPARE AREAS' areas in all the relevant Sharp basics are
listed below. The MZ-80A and MZ-80B Basics, like those for the
MZ-80K, have a large ‘'spare area’ between the interpreter proper
and its work area; and the MZ-80A Basics have another, smaller,
"spare area' in the interpreter itself, between PAGE/P and COPY/P.
We think that this area was reserved for IMAGE/P, which is located
between PAGE/P and COPY/P in the MZ-80B Basics. However, it seems
that, after a struggle, Sharp gave up trying to implement IMAGE/P
on the MZ-80A; the evidence for this is that the codes in the tape
and disk versions differ, and neither is implemented.

MZ-700 tape Basic 12-013 contains a large spars area at the end
of the keyword AT eubsequent M2-700/800 Basics (M2-760
ek Basin Tro000r, "RES700 Guicharer Basie. and a11 MI-300 Basics)
do not have significant spare areas: this may be because they are
notable amongst Sharp Basics for having all the commands one might
expect, and do not need expansion.

The Basic source file starts at some address higher than the
actual end of the interpreter code; this is to allow space for the
interpreter buffers and pointers:

MACHINE BASIC SPARE AREA  SPARE AREA  SOURCE FILE
START FINISH START
MZ-80K SP-5025 $3pDC * S43FF $4806
MZ-80K SP-6015 $560D SSFEF $652C
MZ-80K SP-6115 $561F $567F $5FOD
MZ-80A SA-5510 $4232 $48FF $505¢C
(7 Unused IMAGE/P) sazrc $33AA
MZ-80A SA-6510 $57F2 ** SSFFF $675¢C
(? Unused IMAGE/P) 54560 54623
MZ-80B SB-5510 $496A $49BF ss11c
Mz-808 SB-6510 SSBIA SSCFF $675¢C
Mz-808 SB-6511 $68AB SEAFF $725¢
Mz-80B SB-6610 $SBIA SSCFF 568DD
Mz-700 1z-013 s2ca9 $30A8 $6BCF
Mz-700 22-009  *wx wan SBSFE
Mz-700 52-008  *** aes SBSFF
Mz-800 12-016  *%* o $AIFA
Mz-800 22-046  wwx v 5A473
Mz-800 52-009 %+« aes $A471

* $3DDC is for SP-5025 on tape. For the SP-5025's on MZ-80K
master disks, read S3DEC (SP-6015), or $3ED6 (SP=6115).

*% $57F2 is for the original MAR.15,'82 version of SA-6510;
for the later versions this value must be raised to $5802.

*** MZ-700 disk Basic_22-009 does have two useful (if small) spare
areas at (S17R6-S17FF) and ($3FDF - $3FFF). To the best of our
knowledge, the remaining Basics in this group do not contain
significant spare areas. However, most Basics contain bits of
unused code, and you can always shorten a long-winded message.
1f spare arcas come to light in any of these Basics, they will
be published in the Magazine, and you can fill in the gaps.

- 27 -
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DATA FILING IN SHARP BASICS

DATA FILES ON TAPE

Data may be filed on tape from any of the standard tape or disk
Basics; but it is a slow process, principally because the data is
recorded sequentially, in blocks of 256 bytes, and the tape is
stopped and restarted between blocks. This makes data filing a
very tedious job in any tape Basic; but for other more technical
reasons, the MZ-80K Basics are slower than the later Basics

Some special Mz-80K Basics and Basic toolkits, discussed in
section C of this Manual, include patches which speed up data
£iling without making the les unreadable by standard Basics.
These modified data-filing routines are as reliable as the
standard routines, and we recommend them; but they will not be
discussed further in this section.

For some reason which has never been explained, tape data files
]

stopping and starting of the tape motor between blocks of data:
but’ we have never been sble to find time to conduct tests to £ind
out whether this is the cause, or n

Decause tape dats files are saved in 'blocks, it is not easy to
py them. Most copying programmes, if asked to copy a tape data
£95, Will copy only the firsc 'block' and then stop, thinking
that’ the end of the file has been reached. Unfortunately, the
otherwise admirable S.U.C. 'SUPERTAPE' program acts in this way.

DATA FILES ON DISK

All Sharp disk Basics can save data on disk. The process is much
faster than with tape, and virtually 1008 reliable. Disk data
files can be handled on a 'sequential' basis, similar to tape data
files. However, with such files, all the data must be read in to
gxamine one item and if any item needs changing, the whole file

r
practicaple on disks, 'sequential’ methods can be cumbersome.

it is therefore more usual to construct disk dota files on 4
completely different basis, known as ndom-access'. In such
e iy Ol possible fo 'read in ONE data item, alter it, and
resave it in the correct place on the disk without affecting the
rest of the file. This is much more convenient, and much faster,
than loading and resaving a complete 'sequential' file. But the
coding for 'random-access' filing is, as _you might expect, more
complicated than for 'sequential' filing; the computer has by
told which item in the file is to be read or written, and the
program has to keep a record, to enable this to be done correctly.

(Examples of data-filing routines follow)
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EXAMPLES OF TAPE AND DISK DATA FILING ROUTINES

All data filing routines involve special commands, combined in a
particular way to produce the desired result. Furthermore, in disk
Basics, it is possible and frequently desirable to handle several
files ‘in parallel’ in the same program. The best way to explain
how data-filing commands do all these different jobs is to guote
extended examples involving all the necessary keywords, and such
examples are given below. Individual keywords are explained fully
in the alphabetic list which follows these introductory notes.

1. DATA FILING IN Mz-80K/B/A/700 TAPE BASICS

la) Writing to a new file

10 WOPEN "Filename”

20 PRINT/T N: REM N = number of array items to be saved
F 1

20 pRINT/T AS(NC)

50 NEXT

60 PRINT/T X,¥,2

70 CLOSE

1b) Reading from an existing file

10 ROPEN "Filename®
20 INPUT/T N: REM find out how many array items are in the file!
30 FOR NC = 1 T

40 INPUT/T AS (NC)

50 NEXT

60 INPUT/T X,Y,2

2. TAPE DATA FILING IN MZ-80K/B/A DISK BASICS

same as in_ la and 1b above, EXCEPT that ROPEN, WOPEN &
CLOSE must be changed to ROPEN/T, WOPEN/T and CLOSE/T

3. TAPE DATA FILING IN MZ-700 DISK BASICS AND ALL MZ-800 BASICS

3a) Writing to a new file
10 WOPEN4L, *CMI:Filename”

20 PRINT4L, N: REM N = nunber of array items to be saved
30 FOR NC =

20 PRINTEL, AS(NC)

NEXT
§0 PRINTH1, X,Y,Z

70 CLOSE#1
3b) Reading from an existing file

10 ROPEN#Z, Filename"

20 INPUT4Z, o REH £ind out how many array items are in the file!
30 NC =

20 IxpuTe2, As (NC)

50 NEXT

60 INPUT#2, X,Y,Z
70 CLOSE#2
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4. SEQUENTIAL FILING TO THE DEFAULT DRIVE IN ALL DISK BASICS

4a) Writing to a new file

10 WOPEN#S, "Filename”
20 PRINTHS, N: REM N
30 FOR NC = 1 TO N
40 PRINTHS, AS (NC)
50 NEXT

60 PRINT#S, X,¥,Z
70 CLOSE#S

4b) Reading from an existing file

10 ROPEN#8, "Filename"
20 INPUT#8, N: REM f£ind out how many array items are in the file!
30 FOR NC N

40 INPUT#8, AS(NC)

50 NEXT

60 INPUTH#E, X,Y,Z

70 CLOSE#8

number of array items to be saved

RANDOM-ACCESS FILING TO DEFAULT DRIVE (5.25" DISK BASICS ONLY)

5a) Writing to a new file
10 XOPEN#57, "Filename"

40 PRINT#57(REC), AS,BS,X,Y,2: REM (REC) = record number
70 CLOSE#57

5b) Reading from an existing file

10 XOPEN#26, "Filename!
20 INPUTH26(REC), AS,BS,X,¥,Z,: REM (REC) = record number
70 CLOSE#26

6. FILING TO A NON-DEFAULT DRIVE OR DEVICE

To file to a different drive or device, its specification must
be included in the ROPEN, WOPEN or XOPEN statement, for example:-

In Mz-80K/B/A disk Basics: 10 ROPEN#74, FD1 "Filename"

10 WOPEN#75, "QD:Filename"

In Mz-700 disk/800 Basic
or: 10 XOPEN#76, "FDl:Filename”

7. A _NOTE ON LOGICAL FILE NUMBERING

In Mz-80K/B/A/700 taps Basics only one file may be opened at a
time; the 'open' file must be closed, before another is 'opened’.
This also appiies when using MZ-80K/B/A disk Basics to handle tape
data files. In all these cases 'logical’' numbers do not apply.

When handling tape data files under M2-700 disk Basics or ANY
M2-800 Basic, or when handling disk data files under ANY disk
Basic, it is'possible to have up to 10 files open at any one time,
using’ logical numbers in the range [-127. Such 'logical’ file
humbars are prefixed by a '4° Sign,  and must be followed by a
Separator where necessary (see the various examples abovel.

- 30 -
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ARITHMETIC, COMPARISONS, AND SORTING

AL Sharp Basics include the four atandard arithmetic opscaters,

/. plus the 'up arrow' for exponentiation. Brackets

i aliowed: ant'siost WithiL brockers ielevaiusted Flrmts with
the normal order of priorities, which is:-

Exponentiation, Negation, *, /, +, -

In addition, all the Mz-800 Basics implement MOD, and '\' for
integer division. In priority, these come between and ‘et

In all Sharp Basics, '+' simulates logical (relational) OR, and
'4' simulates logical (relational] AND. The full keywords OR and
AND, which also allow bitwise comparisons, only appear in M2-700
and’ Mz-B00 Basics. The bitwise operators NOT and XOR are missing
from 12-013, but appear in all other Mz-700/800 Basics.

reason the keywords MOD, OR, AND, NOT and XOR must have
SPACES BEFORE AND APTER jotherwise they are treated as variables).

A1l Sharp Basics include the comparison operators - ><,
i . But in all the 8 s.f.  MZ-80K Basics, operators
nich include f<i fmd 13" onty Secognise NOMERIC varisbise: e o

Yesult, in these Basics, it is IMPOSSIBLE to Sort strings

In 5P-6115, and all Basics for the Mz-80A/B, the operators '<'
and '>' recognise string variables; but the comparison is done on
a 'length before content' basis. Thus, for example, a S-character
string is always 'greater’ racter string, whatever
their respective contents. Therefore, in these Basics, the first
step towards a correct 'alphabetic' sort is to pad all strings out
to the same length, with spaces. This is sufficient to give a
correct upper-case sortonall 3 machines, and a correct lower-case
sort on the M2-80B. But a lower-case sort on the MZ-80K/A  has
problems, due to the the weird Sharp lower-case 'ASCII' codes.

In the standard sharp Basics for the MI=100 and the MZ-800, the
operators 1<’ ana '>' recognise strings, AND compare a
y s. these basics, correct
alphabetic upper-case string sorting is straightforward; but a
lower-case sort is still confused by the lower-case 'ASCII' codes.

In all cases, correct lower-case or even mixed-case sorts are
poscible by subtertuge, the simplest of which is o treat upper-
and lower-case versions of the same letter as 'equal’ during a
Sort. 1% this is Aone, a correct mixed-case £ort may be got on the
MZ-700 and MZ-800, without any further tricks. On the MZ-80A/B, it
is also necessary to pad out all strings to the same length.

Fortunately, there are plenty of Basic toolkits which overcome
he  worst problems on the early machines. For MZ-80K Basics,
there are several toolkits which allow string comparisons to be
made (but those which do comparisons on a length before content
basis are to be avoided). The 'BAS MOD' toolkit for SA-5510 offers
alphabetic upper-case sorting on the MZ-80K and MZ-80A, without
the neea for padding. The 'XPATCK' toolkit for SA-5510 also offers
this, and can also  (optionally) be made to treat upper-case and
lower-case as equal; but 'X-PATCH' only works on the MZ-80A. All
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DIFFERENCES IN FLOATIN

POINT ARITHMETIC

The 8 s.f. W-BOK/B/A Basics use o Sharp-originated F.P. package
with a maghitude range of 9:3Ee18 down to 2.7 The later 8 s.f.
4z-700/800 Basice revert to a more omventional F.p. package with
the wider, normal magnitude range of 1.70E+38 down to 2.9E-39 (for
85 pp.166-173). The Sharp 'double-
precision' disk Basics (available for the MZ-80K/B only) use BCD
techniques to give 16 s.f. with a magnitude range from 10E+78 down
to 1E-48. These 16 s.f. packages are good at everyday calculations,
and also offer PRINT USING, but they both contain two nastly little
bugs which can affect scientific caloulations; fortunately, these
bugs are easily trapped (for full details see Appendix B-.

SPECIAL PROBLEMS WITH ASCII PRINTERS

computers are designed to be used with Sharp-protocol
printers, and all except the MZ-800 need special hardware (or wiring
changes) to drive a standard-protocol ('Centronics parallel')
printer. The Mz-800 has a built-in switch for this purpose.

have alread: t a4 the chasaster
Soden weed wo the WE-GUEA/TON/EON; o umm w8 JKSEIL" printer on pm
of these compute: apecial  mofiware er fitmware 16 reauired to

Convert  these codés from Sharp ASCIIC to standara 'ASCII'..  Shar
printers also use very non-standard control codes, so those parts of
a Basic interpreter which are written specifically for such printers
must be changed if you wish to run an ASCII printer. In aadition,
the CHRS command in SP-5025, and in SP-6015, demands special
attention. ALl these 'ASCII', control code and CHRS changes are
detailed in Appendix B-2.

BACKING-UP SHARP BASIC MASTER TAPES AND DISKS

Sharp used various strategies to discourage the copying of master
tapes and disks; members of the 5.U0.C. have no problems here, as an:
tape Basic can be copied with SUPERTAPE 2 or CLUB COPY, and any disk
Basic can be copied by its own disk-copying programme, once that
programme has been modified to SUC instructions (see Appendix B-3).

NOTABLE CASES OF NON-STANDARD SYNTAX

In Sharp Basics, ‘'PRINT/P' and 'LIST/P' are used for hard-copy
output (equivalent to 'LPRINT' and 'LLIST' in most other Basics).

'DELETE® in all the 5.25" disk Basics is used to delete files off
a disk; but in many later Basics it also deletes programme lines.

"INIT' is used in MZ-700 5.25" Disk Basic to set the parameters
of an (optional) RS-232 card: but 'INIT' in Mz-700 Quickdisk Basic
is used to format a Quickdisk(!); and in ALL MZ-800 Basics, 'INIT'
is used to set up ALL external peripherals, optional or otherwise!!

'SWAP' in Sharp floppy-disk Basics is used to switch between the
current programme module and another module on disk. There is NO
command in Sharp Basics for exchanging variables during a sort, so
dummy variables must be used.
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EKRORS AND OMISSIONS IN SHARP OWNER'S MANUALS

their day, these Sharp computers were deservedly popular for
their flexibility and reliability; but Sharp failed to do themselves
justice in many of the Owner's Manuals. The early Manuals were
written in very bad English; nearly every Manual omits at least one
Command; and some later Manuals omit several commands:

The SP-5025 Manual does not mention INP# and OUT#
The SB-6510 Manual does not mention CHARACTERS
The SA-5510 & SA-6510 Manuals list CHARACTERS but do not explain it!

The 12-013 Manual gives the wrong explanations for PEEKE and POKEE:
and it omits AND, BOOT, CLS, HEX$, JOY, OR, TROFF and TRON

The 22-009 Manual does not even mention PEEKE and POKEE, omits the
eight 12-013 keywords listed above, and also omits BEEP, CSRH, CSRV,
EDIT, ELSE, FRAC, NOT, SPACES, and XOR

The 12-016 Manual omits BEEP, EDIT, FRAC, HEXS, MOD and SPACES

The 22-046 Manual onits the six 11-016 keywords listed above, and
also omits ALL, CCOLOR, CRESET, and CSET

The Quickdisk Basic Manuals on the M2-700/800 cross-refer to the
Manuals for 22-009 and 12-016 respectively, and in doing so pick up
their errors. One notable result of all this confusion is that the
MZ-700 disk Basics, and all the MZ-800 Basics, implement both of the
keywords SPACES and SPC, which do the same job!

THE MAIN KEYWORD 1

The following pages start with an index to ALL the keywords in
ALL these Sharp Basics;  this index lists the Basics in which each
keyword is to be found, gives related keywords, and page references
for the detailed explanations.

The index is followed by lists of detailed explanations of the
keywords used in Sharp home computers; the first, main list excludes
the hi-res graphics keywords in the MZ-80B/800 Basics,
plotter/printer keywords in the Mz-700/800 Basics, and the sesgial
"Serial 1/0' keywords in SB-6511. These are covered by supplementary
smaller lists which follow.

ch entry in these lists explains the purpose of the keyword,
ana” Gives at least one example to illustrate the syntax of its use.

Appendices B-1 to B-3 deal with the various problem points
mentioned briefly in the preceding pages of this section
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KEYWORD BASIC(S) PAGE  XREF
'ARITHMETIC' ALL 31
OOLEAN LOGIC'  ALL 31
' COMPARISONS' ALL 31
'1/0 COMMANDS' SP-6511 oMLY 63
B! 38 soN
ALL 866 onw 38 2272
AND 500 DISK & ALL 38 NOT,OR,XOR
APPEND D.P. BASICS & SPogsi1 38 MERGE
Asc LL 38 CHRS
ATN ALL EXCEPT D.P. 38 TAN
AUTO ALL EXCEPT 'K' & : 38
AXIS 700/800 (P/P ONLY) 58
BEEP 700 DISK & AL 38
BLINE 80B/800 (HI-RES) 56 LINE
BOOT 80B/700/800 38 BYE,MON
BOX 800 ONLY (HI-RES) 56
BYE 80K/700/800 38 MON
CHAIN ALL  DISK BASICS 38 SwAP
CHANGE 80B ONLY 38
CHARACTERS 80A/80B ONLY 39
CHRS. ALL 39 Asc
CIRCLE BOO VDU & 700P/P (!) 56 P.58 & P.60
CLOSE ALL 39 R/W/XOPEN
CLOSE® ALL DISK and 800 TAPE 39 R/W/XOPEN
CLOSE/T K/A/B DISK BASICS 39 R/W/XOPEN
CLR ALL 39
cLs 700/800 ONLY 39 E P.39
COLOR 700/800 ONLY 39 PAL,PRINT
CONSOLE 80B/700/800 40  SEE P.40
NT ALL 40  END,STOP
copY/P 80a/808 onLy 40 OPY
cos ALL EXCEPT 40 SIN,TAN,ATN
CSRH B0n/508/800 P00 p1sx 40 CSRV
CSRV BOA/BOB/B00 & 700 DISK 40  CSRH
CURSOR ALL EXCEPT SP-5025 40  SEE P.40
DATA ALL 40 READ,RESTORE
DEF FN ALL 40
DEF KEY soa/vca/son 41 KLIST,KEYLIST
DEFAULT 200 on 41
DELETE files LD S'35% pIsk BASICS 41 LOCK,UNLOCK
DELETE lines 366/300 ana D-p. ONLY a1
DIM ALL 41 CLR,RUN
DIR ALL DISK BASICS 41 DIR/P
DIR/P ALL DISK BASICS 41 DIR
EDIT 700 DISK & ALL 800 a1
ELSE 700 DISK & ALL 800 41 1F,THEN
END ALl 42 CONT,STOP
EOF ALL DISK & 800 TAPE 42 RESUME
ERL ALL DISK & 700/800 TAPE 42  ERN,RESUME
ERN ALL DISK & 700/800 TAPE 42  ERL,RESUME
EXP ALL EXCEPT D.P. 4z 1N
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KEYWORD

MUSIC

BASIC(S)

80B ONLY

ALL

700 DISK & ALL 800
AL

80X/ 80X7005: 1 700, AEE]
700/500 (P/P ONLY)
80B ONL:

300 ONLY

700/800 ONLY
700/800 (P/P ONLY)
ALL

808 ONLY (HI-RES)

EXCEPT SP-5025 & 1z-013

ALL DISK and 800 TAPE
ALL 5.25" DISK BASIC
EXCEPT 800 and QUICKDISK

556 onwy (govstick)
TE0/0R oweLx

ALL DISK and 800 TAPE
80B ONLY
700 DISK & ALL 800

ALL
ALL

ALL
80B/800 HI-RES, 700 P/P
ALL

ALL
ALL EXCEPT D.P.
ALL

ALL 5.25" DISK BASICS
ALL EXCEPT D.P
700/800 ONLY

ALL

800 ONLY

700 (P/P ONLY)
BOA/80B ONLY

700 (P/P ONLY)

PAGE

XREF
REW

NEXT, STEP
INT

INPUT

GOTO, CHAIN
RETURN

GO TO,CHAIN
copy/P

THEN,ELSE

GOSUB,GOTO

LErTS, RiGHTS
PMODE (800)

BYE
PMOVE (800)
TEMPO, SOUND
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KEYWORD

P
PRINT/P USING
PRINT/T

PSKIP

PTEST

RAD

READ

REM

RENAME

RENUM

RESET

RESTORE
RESUME

RETURN

BASIC(S)

LL
800 ONLY
LL

800 ONLY
700 DISK & ALL 800

LL
ALL DISK & 700/800 TAPE

LL

700 DISK & 800
Ros05e s 12013 oNLy 11
EXCEPT SP-5025 & 12-013
7007800 (p/2 ONLY)
BOA/80B ONL!

5007800 ONLY

800 ONLY

800 ONLY

80B/800 (HI-RES)

800 (P/P ONLY)

700/800 (P/P ONLY)

300/806" (2/2 Rty
800 (P/P ONL!

700/800 (P/P onwy)
700/800 (P/P ONLY)

ALL 5,280 B1SE BASICS

566/800 & b.p. ON
EXCEPT 800 and QUICKDISK

ALL 5.25" DISK BASICS
700/800 ONLY
ALL

ALL
ALL DISK & 700/800 TAPE
ALL

PAGE

- SECTION B - KEYWORDS INDEX

XREF

NEW ON (800)
NEW

FOR, STEP
SOUND
AND,OR, XOR

RESUME
ON GOTO
AND,NOT, XOR
OUTe, INP
OUT#, INP
P.5

PAGE

COLOR, INIT
COLOR, PRINT
POSITION
CIRCLE

POKE
POKE@

LINE
PLOT ON
PLOT OFF
MODE (700PP)
MOVE (700PP)
SET, RESET
PEEK

PEEX@

POSV
PATTERN
POSH

PRINT USING
PRINT
INPUTH#R
INPUTHR (nn)

SKIP (700PP)
TEST (700PP)
SIN,COS,TAN

DATA, RESTORE

LOCK, UNLOCK
READ, D

oN ERRDR GoTo
GO
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KEYWORD BASIC(S) PAGE XREF
REW e 50  FAST
RIGHTS 50  LEFTS,MIDS
RLINE 756/800 (272 onLy) 61  RMOVE
RMOVE 700/800 (P/P ONLY) 61  MOVE,PMOVE
RND ALL 50
ROPEN TAPE BASICS EXCEPT 800 51  WOPEN,CLOSE
ROPEN# N ALL DISK and 800 51  WOPEN#n,CLOSE
ROPEN/T KA BIBK BASICH ToNE 51 WOPEN/T,CLOSE/T
RSMODE SB-6511 ONI 62  INIT (7/800)
ALL 51  STOP,END
SAVE ALL 51
SEARCH 700 DISK & ALL 800 51  SEARCH/P
SEARCH/P 700 DISK & ALL 800 51  SEARCH
ALL 52 RESET
SGN ALL 52 ABS
SIN ALL EXCEPT D.P. 51 COS,TAN,ATN
S1ZE ALL 51  LIMIT
SKIP 700 (P/P ONLY) 61  PSKIP (800PP)
SOUND 800 ONLY 51 Wusic, NoIsE
SPACES 80A/80B/800 & 700 DISK 52
spC 80K/700/800 ONLY 3 Seaces
SoR 52
STEP ALL 52 FOR,NEXT
STICK BOO ONLY (JOYSTICK) 53 STI
sTOP ALL 53 END,CONT
STRS ALL 53 VAL
STRIG 800 ONLY (JOYSTICK) 53 STICK
STRINGS 80A/808_ON 53 SPACES,SPC
SWAP §.35% DIsk BASICS 53 HAIN
SYMBOL nz soo ONLY (HI-RES) 7
TAB 53 SPACES,SPC
TAN ALL ExcEPT D.P. 53 AmNCOS,sIN
TEMPO ALL 53 MUSI
TEST 700 (P/P ONLY) &1 prest LI
THEN ALL 53 IF,
T1$ ALL 54
TROFF 700/800 ONLY 54  TRON,TRON/P
TRON 700/800 ONLY 54  TRON/P,TROFF
TRON/P 700/800 ONLY 54  TRON,TROFF
UNLOCK ALL 5.25" DISK BASICS 54 LOCK
SR ALL 54  SEE PAGE 54
VAL ALL 54  STRS
VERIFY NOT IN SP-6015 & 52-009! 55
WAIT 800 ONLY 55
WOPEN TAPE BASICS EXCEPT 000 55  ROPEN,CLOSE
WOPEN#n ALL DISK and 800 TAPE 55 ROPEN#n,CLOSE¥
WOPEN/T K/a/B DISK BASICS ONLY 55 ROPEN/T,CLOSE/T
XOPEN#N ALL 5.25" DISK BASICS 55  CLOSE4n,CLOSE
XOR 700 DISK & ALL 8OO 55  AND, OR, NOT
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ALPHABETICAL LIST OF PRINCIPAL KEYWORDS

£ a numeric expression WITHOUT sign

ABS  returns the value o
e.g. PRINT ABS(-35) displays the number

ALL  an undocumented command in MZ-800 Basics; use not known

AND  Boolean logical operator, relational and bitwise:-

(X>3) AND (¥>5) THEN END

(Relational) IF
RINT 255 AND 6 returns the value 6

(Bitwise)
Relational AND may be simulated **' in ALL Basics
Bitwise AND requires SPACES BEFORE AND AFTER IT, and
is ONLY available in MZ-800 Basics.

APPEND or AFPEND/’I‘(D -P 4SB-6511) appends a named Basic program
file to the Basic program file already in memo

appends a disk file

file

e.g. APPEND FDn @V ”D;skf)lz
or pends a tape

APPEND/T "Tape:

N.B. the ‘appended’ program must have higher line numbers
than the program already in memory

ASCII code of the FIRST letter of a string

ASC  returns the
(decimal)

e.g. PRINT ASC("BCD") displays 66
ATN  returns the arctangent (in radians) of a numeric expression
e.g. PRINT ATN(1) displays 0.78539816 (radians)

sets up auto line-numbering for program input; AUTO with no

AuTO
parameters starts at line 10 and increments in steps of 10,
but this may be changed by adding suitable parameters
e.g. AUTO 75,5 begins at line 75 & increments in steps of 5

BEEP  sends a short signal to the built-in speaker

BOOT puts the machine into the same state as when it is fi
B s o i n e ios Roc Moson, H22700 end Ma-s00 ONLY

BYE  jumps to a Monitor, leaving memory intact:-

On the MZ-BOK, to the ROM Monitor SP-1002
On the Hz-700/800, to the current RAM Monitor
(Equivalent command on the MZ-BOA/B is MON)
CHAIN passes execution from the current program in KAM

another program loaded off disk. VARIABLES and ARRAYS
are preserved. This is a PROGRAM EQUIVALENT of GOTO e.g
CHAIN FDn @V "Filename"
CHAIN "FDn:Filename” (700/800 5.25"
CHAIN "QD:Filename” (700/800 Quickdisk Basics)

CHANGE reverses MZ-80B keyboard case i.e. toggles upper case

lower case, or vice versa



S.U.C. SOFTWARE MANUAL III - SECTION B - SHARP BASIC KEYWORDS

CHARACTERS | returns tne character av the given scrosn location, in
he form of a l-character string e.g. AS = CHARACTERS (X,Y)
The range of X is 0-39 in 40 columns, 0-79 in 80 columns
The range of Y is 0-24

CHRs  returns a l-character string with the given ASCI1 code
e.g. PRINT CHRS (82) prints 'R' (character 82 decimal
In all Sharp Basics BUT PLEASE NOTE:-

In SP-5025, CHRS(0-31),(34) & (44) return as null strings
In SP-6015, CHRS(0-31) return as null strings

In the MZ-80A Basics, CHRS(0-31) and (96-104), sent to the
SCREEN, produce undocumented 'funny' effects/characters
See Appendix B-2 for improvements to CHRS in SP-5025/6015
See Appendix B-1 for details of MZ-80A 'funny' effects
closes the OPEN data file

CLOSE in a TAPE Basic,
closes ALL disk data files

in a DISK Basic,
variation in all tape Basics EXCEPT Mz-800

CLOSE "Name" to close a specific file

vVariations in all disk Basics and MZ-800 tape Basic:
CLOSEENn to close a specific £il

variations in K/A/B sics:

CLOSE/T to close 5 tape Ptiles
CLOSE/T "Name" to close a specific tape file

CLR  clears all variables (i.e. numeric variables are set to 0

strings are emptied, and arrays destroye

N.B. In some Sharp Basics, CLR also clears the interpreter

stack; if used in a GOSUB, this will upset the RETURN

CLs  clears the screen and 'Homes' the cursor: the following
alternatives are available via the PRINT command:-

on the ME-BUK/A/700, PRINT" C
On the MZ-80A and 700 ONLY, PRINT CHRS(22)
On the NETE0b oney. PRINT Cuns(6)

COLOR in the Mz-700 Basics is used to set the foreground and
background colours at a specific screen loca
In the Mz-800 Basics it is used differently, to set
the palette code and the mode of superimposition:

(M2-700) COLOR x,y f,b sets screen location X,y
to foreground colour f on background colour b

(M2-800) COLOR p,m sets palette code p, mode m
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CONSOLE is used on the Mz-700/800 to set the 'scrolling area’
the screen; on the MZ-80B, it may also be used to set
the screen width, and to switch normal/reverse video:-.

(M2-80B) CONSOLE S4,14,CB0,R sets scrolling area t:
lines 4-14, B0-columns, reverse video. To revert to a full
40-column ‘normal’ screen, use CONSOLE SO,25,C40,N

{n3-700) CONSOLE: 4,10, 5, 36 jsete. the scrolling axea
to lines 4-14, columns

(MZ-800) CONSOLE 4,10 sets scrolling area to lines 4-14

N.B. (MZ-80B) PRINT CHRS(6) clears the scrolling area only
(MZ-700) PRINT " C * clears the scrolling area only
(MZ-B0O) CLS command ALWAYS clears the WHOLE screen

CONT  is designed to resume a program which has been halted by
BREAK or STOP. In addition, all MZ-80K Manuals state that
CONT will resume atter END. Later Manuals do not state this
Dut 4% DORe hapoen 1n AL B2-5OLIE Bewice; aed in
Pasice 195013 5na KeP DBasic. In Mz-300 aisk Basic 32-009E,
2na S a1 Gb ana ME-800 Basics, CONT after END gives ERROR

COPY/P is a screen dump facility...

COPY/PL copies the TEXT screen to printer (Mz-80A/B)
COPY/P2 copies GRAPHIC screen 1 to printer (MZ-80B only)
COPY/P3 copies GRAPHIC screen 2 to printer (Mz-80B only)
COPY/P4 copies GRAPHIC screens 1+2 to printer (MZ-80B only)
N.B. See also HCOPY in Mz-800 Basics

COS  returns the cosine of a numeric expression in radians
e.g. PRINT COS(3.1415927) will display -

CSRH  system variable which holds the horizontal position of the
rsor (range 0-39 with 40-columns, 0-79 with BO-columns)

CSRV  system variable which holds the vertical position of the
cursor (range 0-24)

CURSOR positions the cursor according to the value of
X and Y co-ordinates which follow e.g.:-
CURSOR 5010+ PRINT Mhe1Ton
will print the word 'Hello' at column 5, row 10

DATA  defines a program line containing READ variables
9. 1000 DATA 2,4,6,
or 1000 DATA No,Yes,"Yes please" Maybe
(Strings only require double quotes if spaces are included)

DEF FN defines a mathematical function

e.g. DEF FNA(X)=(2%X+6
where A is the function label, 26 are allcued (i.e. A-2)

On the Mz-800, nesting is not allowed at a
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DEF KEY defines a FUNCTION KEY e.g. DEF KEY(3)="GOTO 200"

On the MZ-80B a CR symbol (" ) may be added by GRPH and
SFTLOCK together; and multi-statements are permitted e.g.
DEF KEY (4) LOADIRUN (which will list as LOAD:RUN)

On the Mz-700/800, a CR may be added as CHRS(13)

DEFAULT defines the default device name
€.g. DEFAULT "CMT:" (or RAM:/LPT:/RS1:/RS2:/QD:etc)

DELETE as a Basic keyword, may have two different purposes:-
DELETE 50-100 will delete all lines in the range 50-100

DELETE FDn aV "EXAMPLE" (K/A/B disk Basics) or
DELETE "FDn:EXAMPLE" (700/800 5.25" disk Basics)
will delete the file "EXAMPLE" from a 5.25" disk

DELETE (linex) 15 in MZ-700/800, and D.P. Basice
DELETE (files) is in all 5.25" Disk Basic

N.B. Quickdisk 'DELETE' is not a Basic keyword
It is a machine-code program which copies a Quickdisk
into memory, erases files in RAM as required, and then
rewrites the remaining files to the dis

DIM  sets up a numeric or string ARRAY; the elements of the
array are numbered from 0 upwards, so DIM A(100) sets a 1-D
numeric array with 101 elements, numbered 0-100. Similarly,
DIM A$(10,5) sets a 2-D string array with 11 x 6 elements

Br IR B sk ROBIN ESDuey 1L ATEayE 76 LIRLERS LG 2361
in the 16 D-P disk Basics 1-D arrays are limited only
by free memory, but 2-D arrays are still limited to 256

In 700/800 Basics, arrays are limited only by free memory
DIR  lists the contents of the disk on the default drive

i.e. the drive which LAST had its directory listed
The default drive at boot-up is Drive 1, which may be

(In MZ-80K disk Basics) DIR2
(In all other disk Basics) DIR FD2

Should the list fill more than onme screen, DIR waits
until you press CR before displaying the remainder

DIR/P EXACTLY the same as DIR but outputs the
information to PRINTER. In SP-6115 ONLY,
DIR/P also lists file sizes (in sectors)

EDIT  displays che specified line for editing
e.g. EDIT 100 displays 1i
or  EDIT alone displays Seeavic 1ine 10

ELSE  IF..THEN..ELSE is found in 700 disk and all 800 Basics
e.g. IF X=3 THEN 200:ELSE 300
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END  denotes the LOGICAL end of a prog
Terminates the program, closes oy nn:u files,
and returns to command mode with 'Read)
All MZ-80K Manuals state that CONT will resume after END.
Later Manuals do not state this, but it DOES happen_in
all A/B Basics and in S-Basic/K&P DBasic on the Mz=700.

In disk Basic 22-009E on the Mz-700, and in all Quickdisk
and z-800 Basics, CONT after END gives ERROR

EOF  used to divert program if end of file is detected
e.g. IF EOF(£2) THEN 2000

ERL  diverts program if ANY error occurs in given line
e.g. IF ERL 300 THEN 2000

ERN  used to divert program if given error type occurs
e.g. IF ERN 1 THEN 2000

EXP  returns the value of ‘e’ he POWER X
e RAINT EXP (1) prines 27183818

EASY ‘wisaw ehe tiBe chissits FAST FORWARDS
Z-80B ONLY, same as pressing the 'FF’ key)

FOR  starts a FOR...NEXT loop (with optional STEP n)

e.g. FOR J=33 TO 255:PRINT CHRS (J);:NEXT J
will print the character set of your computer

STEP (if used) may be +ve or -ve
e.g. FOR L=0 TO 40 STEP 2
or  FOR M=40 TO O STEP -2

FRAC  returns the fractional part of a numeric expression
g. PRINT FRAC(5.25) displays 0.25

GET  scans the KBD for a keypress, does not wait, but
200

hich case the syntax is
e.g. 200 GET A:IF A=0 then 200

GOSUB calls a subroutine by its line number; the sub-routine
end with a RETURN, which will cause the program to
resume at the line FOLLOWING the original GOSUB

e.g. 200 GOSUB 800
210 REM This line will be executed after RETURN

GOTO  transfers program control to specified line
e.g. 200 GOTO 800

GO TO (with space] is allowed, EXCEPT in 22-009 & BOO BASICS!!
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GRAPH followed by appropriste paramsters, controls the graphice
screen(s) on the M2-80B (GRAPH 1 is fitted as standard,
GRAPH 2 requires an op Eiona extra RAH cerd) To weite to a
screen it must be OPEN FOR INPUT; to view a screen it must
be OPEN FOR OUTPUT; the commands are as follow:

(letter 1 then 1) sets GRAPH 1 to INPUT mode
GRAPH 12 sets GRAPH 2 to INPUT mode
GRAPH Ol (letter O then 1) sets GRAPH 1 to OUTPUT mode
GRAPH 02 sets GRAPH 2 to OUTPUT mode

GRAPH 012 sets both GRAPH 1 & 2 to output mode

00 Resets output mode i.e. NEITHER screen displayed
GRAPH C clears the graphic area currently in

GRAPH F FILLS the graphic area currently in INPUT mode

Multiple statements are allowed e.g. GRAPH 00,12,C,11,C,01

HCOPY copies the screen to the printer
(MZ-800 Basics ONLY and does NOT work to PLOTTER/PRINTER!)

HEXS  converts a decimal expression to hexadecimal
e.g. PRINT HEXS(1234) displays 4D2

F starts a program branch; usually followed by THEN
e.g. IF X=4 THEN GOTO/GOSUB/PRINT/STOP etc.

In two cases THEN may be omitted i.e.:-
IF..GOTO (linenumber) and IF..GOSUB (1inenumber

THEN..ELSE is not allowed in K/A/B Basics or 700 tape

18
but it is implemented in other 700/800 Basics

Basic;

INIT  has multiple strange uses on the Mz-700/800:-

(1) INIT "RSl:a,b,c" sets serial port (in 22-009 only)
(2) INIT "QD:" formats a Quickdisk!! (in 52-008 only
(3) INIT "RAM:/LPT:/RS1:/RS2:/CRT: (in all 800 Basics

The syntex in cases (1) & (3) is very conplicated, and is
given in full in the appropriate Owner's Manua.

INP# reads a z80 PORT and returns the setting in a variable
e.g. INP#X,A reads port X and stores the setting in A
In Basics SP-5025, 12-013, K&P 700DBasic

INP@ reads a 280 PORT and returns the setting in a variable
e.g. INP@X,A reads port X and stores the setting in A
In all Basics except 5P-5025, 1z-013, K&P 700DBasic
INPUT prompts for keyboard input with '?' and flashing cursor;
he type of input expected (numeric or string) is governed
by the following variable i.e. INPUT A or INPUT AS

7' may be changed to a more explicit user prompt b;
e.g. INPUT "HOW MANY ? ":A or INPUT "Name please..":A$

N.B. TEXT input to a NUMERIC variable will generate ERROR
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INPUT#n reads SEQUENTIAL data from a file previously opened
for reading by ROPENin, into the specified buffer

e.g. INPUT#1, AS$,BS,A,B

reads RANDOM data from a file previously opened
er

INPUTSN( )
into the specified buff

for reading by XOPENin,
e.g. INPUT#1(nn),AS,BS,A,B (where nn is the record number)
INPUT/T reads data from a file previously opened for reading
ROPEN or ROPEN/T, into the tape data buffer
e.g. INPUT/T AS$,BS,A,B

returns the WHOLE NUMBER part of a numeric expression

ity
e.g. PRINT INT(5.25) displays the value

J0¥(n) returns an attribute of the M2-700 Joystick
(N.B. centre of screen = 127,127)

JOY(0) returns the X-position of Joystick

1
JOY(1) returns the Y-position of Joystick 1

J0Y(2) returns the X-position of Joystick 2 (0-255)
JOY(3) returns the Y-position of Joystick 2

(0=OFF, -1=ON)
(0=OFF, -1=0N)
-1-0N)

J0Y(4) reads switch 1 on Joystick 1
30Y(5) reads switch 2 on Joystick 1
reads switch 1 on Joystick 2 (0=OFF,
JOY(7) reads switch 2 on Joystick 2 (0=OFF,

KEY LIST lists the MZ-700/800 function keys as they are
currently defined (cf. KLIST on Mz-80B

KILLs kills the specified file buffer(s)
e.g. KILLil kills file buffer ¥l
or  KILL (alone) kills ALL file buffers and closes
all open files
KLIST lists the MZ-80B function keys as they
currently defined (cf. KEY LIST on MZ= 2567 800)
LABEL defines a label, for use by GOTO and GOSUB

€.g. 20 GOSUB “"PRINTNAME""

1000 LABEL "PRINTNAME"
1010 PRINT"John Smith"
1020 RETURN

returns the leftmost characters of a string

LEFTS
e.g. AS=LEFTS (BS,2
returns A$ as the leftmost TWO characters of BS
LEN  returns the number of characters in a string
)

EN("This string”

N(XS) or AS=

€.9.



S.U.C. SUFIWAKE MANUAL 111

LET

LIMIT

LIST

LIST/P acts as LIST,

v

LoAD

- SECTION B - SHARP BASIC KEYWORDS

assigns a value (numeric or string) to a variable

e.g. LET A=29 or LET A$="Message

However, LET is optional, and it may be omitted e.g.:
or As="Message® will do just as wel

limits the memory area available to BASIC
g. LIMIT 49152 makes 49152 the upper limit of Basic

In all Basics except those for the Mz-80K
the address may be in HEX e.g. LIMIT SBFFF

The cold-start LIMIT can be restored by LIMIT MAX

lists the complete program in memory

on its own,
100 onwards

LIST 100- lists the program from line
LIST 100-900 lists the program from line 100 to line 900

on all machines, listing is aborted by SHIFT/BREAK
In SA- and SB-Basics, and in 12-013 and KsP 700DBASIC,
listing may be halted by holding down the SPACE BAR
listing is slowed down by pressing '2’
ana in all Mz-800 Basics, listing
BAR

08,
may be stopped/restarted by tapping the SPACE
but sends the listing to the printer
returns the natural logarithm of a numeric

expression (i.e. the log to base 'e'
e.g. PRINT LN(10) will display 2.3025851

is used to load a file from tape or disk.
up to 16 characters long and may contain spaces
exact syntax depends on the Basic being used

Filenames may be
but the

IN TAPE BASICS ON THE MZ-80K/A/B/700
AD "Filename” loads that BASIC file from TA
LORD o 1ea"0un loads the next BASIC file on the TAPE

IN TAPE BASIC 12-016 ON THE MZ-800
the DEVICE and the FILENAME are required

LOAD "CMT:Filename" loads the named BASIC file from TAPE
Possible device names are CHT:and RAM:, which may

be omitted if the device has been set by DEFAUL!

LOAD is programmable (i.e. to load a machine- Code file

IN DISK BASICS ON THE MZ-80K/A/B and MZ-700 KsP DBASIC
LOAD FDn aV "FILENAME" loads that BASIC file from disk
LOAD/T "Filename” loads that BASIC file from TAPE

LOAD/T on its own loads the next BASIC file on a TAPE

IN ALL QUICKDISK BASICS and MZ-700 22-009E disk Basic
the BEVICE and the FILEMME are required e.g
LORDREDASFiienanes 16848 Fijename: from floppy drive 1
Fossible device mames are CMI:/FDL:/FD2:/GDsy whi

may be omitted if the device has been set by DEFAULT
As with MZ-800 tape Basic 12-016, LOAD is programmable
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LocK

MERGE

MIDS

MusIC

£lage = 5.25% diek file so chat it cammor be ecased
renamed. There are two slightly different syntaxes e.g.
Tn HZ-80K/A/B dick Basice: LOcK FBL *Filemame

In Mz-700/800 5.25" disk Basics: LOCK "FDL:Filename"

In both cases the drive designation may be omitted

if the file is on the default drive

g

returns the logarithn of a numeric expression, to base 10
9. PRINT LOG(1000) will display

is used to read in a Basic program from tape or disk, and
append it to the program already in RAM. If line numbers
Clash, the new lines overwrite the old

IN TAPE BASICS ON THE MZ-700
MERGE "Filename" appends the named Basic TAPE file
MERGE on its own appends the first BASIC file on a TAPE

IN TAPE BASIC 12-016 ON THE M2-800
MERGE "CMT:Filename" appends the named Basic TAPE file

In MZ-700 and Mz-800 disk Basics
MERGE "FDn:FPilename® (in 5.25" disk Basics
MERGE "QD:Filename" (in Quickdisk Basics

Lo w pouartul atzing=oanipuiating: functlon
e.g. AS=MIDS(BS,5,2) returns AS as a 2-character string,
Siarting with the Stn character in BS

returns the remainder from a division sum

e.g. PRINT 99 MOD 6 returns

MOD requires SPACES BEFORE AND AFTER IT, and is ONLY
available in MZ-800 Basics

jumps to a Monitor, leaving memory intact.
On the Mz-§0A, to RON Nonitor SA-1510

On the Mz-80B, to RAM Monitor SB-151
(Equivalent commana on WA-Bak/700/300 is BYE

plays a series of notes as specified by one or more string
variable(s); each note is represented by a letter (A=),
and may be sharpened by a preceding "#" (flats are obtained
by sharpening the note below). On the MZBOK/A/B/700, THREE
octaves are available, starting with 'C' below middle 'C';
a preceding '-' denotes the bottom octave, and a preceding

'+* denotes the top octave. The DURATION Of a note is fixed
by a suffix (0=9); 9 = semibreve, 7 = minim, crochet, 3

r, 1 - semi-quaver, and 0 = demi-semi-quaver. A rest

is denoted by R, suffixed by (0-9) to fix its length
Overall speed is set by the TEMPO command (1-7).

On the MZ-800, SEVEN 'basic' octaves are available, set by
including the commands 00 through 06 in music strings; and
Guo or thres wusic strings may be played simultaneously by
Separating them with semiocoion

Examples of MUSIC strings are given in Appendix b-4.
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NEW

erases the Basic program currently in memory, and clears
all variables and arr: W does NOT alter the current
LIMIT (the MZ-B0A Owner's Manuals are wrong on this point)

NEW ON (M2-800 only) erases the program in memory TOGETHER WITH

NEXT

NOISE

NoT

he plotter/printer routines (the space released by erasing
the p/p routines is re-allocated for Basic program use)

increments the FOR/NEXT counter by STEP (+1 by default)

generates 'white noise'; the pitch and duration
are specified by music strings, as with 'MUSIC'

Roslenn logica) opetator; bitwise negation
e.g. PRINT NOT 0 returns -1
NOT requires SPACES BEFORE AND AFTER 1T

ON ERROR GOTO  on error jumps to specified program line

g. ON ERROR GOTO 2000

O 3 GOSUB/SUNG. huapohes to one BF m Vist of live pisbers:
b1

outs

oure

PAGE

lepending on the integral value of the varial

€:9. 10 ON 2 GATO/GOSDB 100,200,300, 400
REM this is the next line of the program

If A=l then the progran jumps to 100; if Av2, it Junes to
200; and so on >(items in list), execution skips to
the’ next Tines in the aneve exampie,’this happens Lt A>4.

Boolean logical operator, relational and bitwise:-
(Relational) IF (X>3) OR (Y>5) THEN END
(Bitwise) PRINT 255 OR 6 returns the value 255

Relational OR may be simulated by '+' in ALL Basics
Bitwise OR requires SPACES BEFORE AND AFTER IT, and
and is ONLY available in MZ-800 Basics

writes a numeric value (0-255) to the speclfxed port
e.g. OUT§232,A writes the value of A to port 232
(in Basics Sb-5025, 12-013, Kup 700DBasic ONLY)

urites a nuneric value (0-253) to the specifisd port
e.g. OUTE232,A writes the value of A to port
(18 2T Basict Excer Spos03s. 172003 KkER ToobASIC)

sets the length of the printed page, in lines. The default
alue is 66, and may be changed to (say) 70 by PAGE
Subseguent 'form feeds' will be to the new page length
N.B. Mz-700/800 Basics, for PLOTTER/PRINTERS ONLY

PAGE/P sets the length of the printed page, in lines. The default

alue is 66, and may be changed to (say) 70 by PAGE/P 70
Subsequent 'form feeds' will be to the new page length
N.B. MZ-80A/B Basics, SHARP printers (or equivalent) ONLY

returns a multiple of pai e.g. PAI(2) returns 6.2831853
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PAL  matches MZ-800 palette and color codes e.g. PAL p,c (For a
full explanation see Appendix A of the 800 Owner's Manual)

returns the contents of the specified address as a decimal
umber 0-255 e.g. PRINT PEEK (53248) returns the 'Display’

code of the character at $D000

PEEK
in

N.B. the address may be a variable e.g. PRINT PEEK(AD): or,
in all Basics except those for the MZ-80K, the address
may be expressed in HEX e.g. PRINT PEEK ($D000)

PEEK@ (on the MZ-700 ONLY) pecks the SYSTEM RN above sCl
.g. PRINT PEEK@(4Daeo) returns the code at $D000 in s RAM

POINT on the MZ-80B, acts as follows:-
eturns 0 if the location is RESET in BOTH graphic areas.
is SET in graphic area 1 ONLY

is SET in graphic area 2 ONLY

is set in BOTH graphic areas

if the location
if the location
if the location

returns 1
returns 2
returns 3
On the Mz-800, POINT(X,Y) returns the PALETTE CODE in force
at the given location
fills the specified RAn location (0-65535) wieh the value
of a numeric expression (0 gy FONR 83240,10 puts =
*P' (display code 16] at the 2irat iocation in

POKE

N.B. parameters may be variables, and in all Basics
except MZ-80K Basics, one or bot! HEX e.g.
POKE $D000,16 or POKE 53248,510 or POKE $D000,510

POKE@ (on the MZ-700 ONLY) writes to the SYSTEM RAM above SCFEF
e.g. POKE@ $D000,(6 writes 16 to $D000 in

PRINT displays numerical values or text on scree
PRINT AjA$,"HELLO" (note semicolon and comma)
The semicolon causes AS to follow straight afte:
The comma causes 'HELLO' to appear at the next TAB position
PRINT may include colour parameters f
On the MZ-800, PRINT may include a palette code

PRINT USING sets up a ‘mask', which formats numeric variables
o the specified number of decimal places and aligns the
decimal point to the specified position. The syntax isi=

PRINT USING "#5se.%i"iA
which displays A with the a.p. in the 5th column, to 2 d.p.

The 'mask' may be pre-defined, may include commas, and may
be preceded or followed by appropriate messages
e.g. PRINT USING"UNIT PRICE $4,¢s7.#% PLUS VAT

MS="UNIT PRICE $&,4#4.# PLUS VAT":PRINT vEiNG w

PRINT USING holds for 1 line and must be declared as needed
On the Mz-700/800 colour parameters may be included; for
full explanations of these, see appropriate Owner's Manual
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PRINTIn writes sequential data to a file previously opened
or writing by WOPENsn, into the specified buffe:
e.g PRINT4+1, AS,BS,A,B

PRINTin( ) writes RANDOM data to a disk file previously opened
XOPENsn, into the specified buffer
(where nn = record number.

9. PRINT#1(nn),AS,BS,A,B
PRINT/P is the same as PRINT, but sends output to the printer
is the same as PRINT USING but outputs to printer

PRINT/P USING
PRINT/T writes sequential data to a TAPE file previously
openes for writing by WOPEN or WOPEN/
e.g. PRINT/T AS,BS,
@D comerts a numeric expression fron degrees to radians
. PRINT RAD(180) displays the value 3.1415927

READ...DATA reads successive items of DATA into variables
rom a list held in separate DATA statements

10 READ A$,BS,CS,D:
20 DATA JOHN
30 PRINT A$:PRINTBS:PRINTCS:

e.g. s
S, JANE, MAURICE

RINTDS

will read in the four Christian Names, and print them out

on separate lines.
in

READ must have a
the program. If an item Of atring daca includes spaces, it
MUST be in double quotes; otherwise quotes are not needed
The variable in READ must match the DATA being read i.e.
string DATA will cause an error if READ expects a number

a non-executing command which causes Basic to ignore the
rest of the current statement; normally used for messages
e.g. 399 REW The subroutine in 400 waits for a keypr:

400 GET AS$: HEN RETUR!

RENAME is used in 5.25" disk Basics, to rename a file

e.g. RENAME FDn av "Oldname®,”"Newname” (K/A/B disk Basics
or  RENAME "FDn:Oldname”,"Newname" (700/800 disk Basics
N.B. you can't rename a LOCKED file

renunbers some or all program lines; the syntax i

HENUM
1st line to be renumbered,

RENUM 1st new number, increment
Default values are 10, existing lst line, 10 e.g:-
RENUM (renumbers all lines, as 10,20,30...

RENUM 100 (renumbers all lines, a& ooriionizo...)
RENUM 200,30 (renumbers old line 30 onwards, as 200,210
RENUM 1,,1 (renumbers all lines, as 1, 2, 3...)
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RESET turns off a dot or pixel at the specified position
.g. RESET 20,12 turns on the dot/pixel at X=20, Y=12

refers to 'pixels’ on an
0-79) and Y=(0-49)

On the MZ-B0K/A/700, 'position’
80 x 50 screen and the limits are
refers to the 320 x 200 graphic
limits X=(0-319), ¥=(0-199)

On the Mz-80B, 'position’
area currently in INPUT mode,
On the M2-800 the screen limits are X-(0-639), ¥-(019%)
but larger 'virtual' values of X ai are permitted,
from -16384 to +16383 in both cases

On the MZ-800 RESET may be used to CHANGE the colour of an
w colour specification (in

“Mode 0

RESET [3,0] 100,50
in the last COLOR statement

The default colour is that
allows DATA statements which have been read before, to be
read again; in Basics, RESTORE on its own will reset
the READ pointer to the first DATA line in the program
In all Basics EXCEPT those for the MZ-80K, RESTORE may be
followed by a line number (e.g. RESTORE 200); this will
restore the READ pointer to the specified DATA linme, rather
than the first DATA lin
MZ-BOK Basics do not reject RESTORE nn as a SYNTAX ERROI
but the line number will be ignored, and the READ pointer
will be reset to the first DATA

RESTORE

RESUME causes execution to transfer to the specified program line
.g. RESUME 2000 resumes execution at line 2000; normally
used in combination with error trapping functions:

e.g. 10 IF (ERN=24)*(ERL=200) then RESUME 300

RETURN marks the end of a SUB-ROUTINE, and causes program flow
© jump to the line following the associated GOSUB

REW  on the MZ-80B, causes the TAPE cassette to rewind
Equivalent to pressing the REW key

RIGHTS returns the rightmost characters of a string
AS=R1

e.g GHTS (BS, 2)
returns AS as the rightmost TWO characters of BS

udo-random number (i.e. one of a set)
099999595~

RND  returns a pse:
in the range 0.00000001 -
RND(0) or RND(-n) returns the first number of a new set
RND(+n) returns the next number of the existing set
INT(RND (X)* (M-N+1)+N) returnsan integral random number
between N and M
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cpans the namea TAPE file for READING sequential data
“g. ROPEN "Filename" (K/A/B/700 Tape Basics ONLY
(only ONE tape file may be OPEN at any one time)

ROPEN/T opens the named TAPE file for READING sequential data

e.g. ROPEN/T "Filename" (K/A/B disk Basics ONLY
(only ONE tape file may be OPEN at any one time)

ROPEN

ROPENun opens logical £ile mumber 1o for READING sequential data
a DISK file, or from a TAPE file in 22-009 and all Mz-
800 Basics. Up to 10 files may be |SEEN at any one tine, and
‘n' may have any value from 1 to
e.g. ROPENI3, FDn av, tNAMET (K/A/S digk Basics
or  ROPEN:2 AME®  (700/800 5.25* disk Basics
or  ROPEN:70, ME"  (Quickdisk Basics)
O ROBEN:oo ~omiiNAME® (700 disk Basice/all 800 Basics
RUN  on its oun, Clears all variables and arrays and star
execution of the program in memory at the lowest Tinenunper

RUN followed by a linenumber starts program execution
at the linenumber specified, leaving variables and arrays
with their original values intact - very useful for testing

SAVE  is used to save a file on tape or disk. Filenames may be
up to 16 characters long and may contain spaces:

IN TAPE BASICS ON THE MZ-B0K/A/B/700
SAVE "Filename" saves that BASIC file on TAPE

IN TAPE BASIC 12-016 ON THE MZ-800
the DEVICE and the FILENAME are required e.g
SAVE "CMT:Filename" saves a BASIC file on TAPE
Device names are CMT:/RAM:/DEFAULT device

IN DISK BASICS ON THE MZ-80K/A/B
SAVE FDn "Filename” saves that BASIC file on disk
(Lf FDn is omitted the default drive will be used
SAVE/T "Filename® saves that BASIC file to TAPE

IN ALL WZ-700/800 DISK BASICS
nd the FILENANL are required e.g
SAVEEDL:Filenames to save 'Filename' on floppy disk 1

Device names are CMT:/FDl:/FD2:/QD:/DEFAULT device

SEARCH searches the Basic program in memory, for lines
containing the specified character string e.g.
SERRCH "ABC" display the line(s) containing ABC

SEARCH/E is the same as SEARCH, except that lin
ontaining the search string are sent to the printer
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SET  turns on a dot or pixel at the specified position
e.g. SET 20,12 turns on the dot/pixel at X=20, Y=12

On the MZ-BOK/A/700, 'position' refers to 'pixels' on an
80 x 50 screen and the limits are X=(0-79) and Y= (0-49)

refers to the 320 x 200 graphic

on the Mz-B0B, 'position’
limits X=(0-319), ¥=(0-199)

area currently in INPUT mode,

On the MZ-BOO the screen limits are X=(0-639), ¥Y=(0-199)
but larger 'virtual' values of X and Y are permitted,
from -16384 to +16383 in both cases

On the Mz-700 a 3rd (optional) parameter specifies colour:-
SET X,¥,C sets the point X,Y to colour C (C=0-7, giving
black (0} ,blue,red,purple,green, light blue,yellow,white(7)
On the Mz-800 a colour specification (in SQUARE brackets)
may PRECEDE the X,Y values e.g
SET [3,0] 100,50  sets Pallete Code 3, Mode
e e it ne Taet Coton statenent

SGN  returns the arithmetic SIGN of a numeric expression i.e.:-
if return
36 % 200 Sant) returns o
if X ¢ 0, SGN(X) returns -1

SIN returns the numeric expression in radians

sin
eTgu PRINT SIN(1. $503963) arspiays 1

SIZE  returns the number of free memory locations
PRINT SIZE will display the message 'nnnnn BYTES FREE'

SOUND generates a sound of specified pitch and duration
e.g. SOUND 24,100 generates middle 'C' for 1 secon:
The pitch range is 9 (octave 0 'A') to 83 (octave RIS
The duration is specified in 1/100's of a sec

SPACES asaigns the glven numher of spaces to the famed varisble
e.g. BS = SPACES (12):P! BS...prints 12 spac
513" BE I RAONTS (SPACES (71 +5TRS (K1 19) s-Fighe Justifies X

SPC  may be used to print the specified number of spaces from
the current cursor position
e.g. PRINT SPC(12) prints 12 spaces

N.B. Some Basics have SPACES, some have SPC, and some have
BOTH!! From the above, note that SPACES is more power

SQR returns the POSITIVE SQUARE ROOT of a numeric expression
e.g. PRINT SQR(4) returns 2

STEP  (+ve or -ve) is optional with FOR..NEXT

e.g. FOR L=0 TO 40 STEP 2 (positive step)
or  FOR M=40 TO 0 STEP -4 (negative step)
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STICK on the Mz-800, returns an integer (l-§) to indicate
the state of the joystick lever or cursor conmtrol keys:

STICK(0) returns the state of the cursor keys
STICK(1) returns the state of joystick 1
STICK(2) returns the state of joystick 2

Up, Righe, Down and Left give 13,57 respectively
D Lerneasate positions Give 2,4,6,8 and con

T mtaacn Tha covac: keys Ly’ presaizy swo Rey

St once .4, Preveing Curcbr UpvEight Lageiner gives Z

STOP  interrupts a program... typing CONT (CR) will re-start it

STRS  converts the value of a NUMERIC expression to
he corresponding STRING VARIABLE
©.g. STR$(3.142) returns the string "3.142"

STRIG on the M2-800, returns an integer (0 = not pressed
= Pressed) fo indicate the state of the jeystick button
or the space ba
STRIG(0) returns the state of the space bar

STRIG(1) returns the state of joystick 1 button
STRIG(2) returns the state of joystick 2 button

STRINGS constructs a string of consecutive characters
e.g. BS = STRINGS("A",6) makes B§ =

SWAP  loads a program off disk and switches to it. Variables and
rrays are preserved. When the swapped program ends
execution of the original program resumes at the line after
B

or  SWAP "FD1:Filename" (700/800 disk Basics)
N.B. NOT AVAILABLE in Quickdisk Basics!!

TAB  moves the cursor to the specified X position

e.g. PRINT TAB (25);"Hello" moves the cursor along the
current line to column 25 and prints the word

. columns are numbered 0-39 (or 0-79 in 80-columns)
Aiso note the semi-colom, wnich causes printing to oceur
at the cursor, rather than on the next line. If the cursor
is already past the position specified, TAB is ignored

AN returns the tangent of a numeric expression in radians
e.g. PRINT TAN(0.78539816) displays the value 1

TEMPO  sets the speed at which MUSIC statements are played
e.g. TEMPO 4 sets meaium spe - slowest, 7 = fastest)

THEN  must follow an IF statement
e.g. IF X<3 THEN STOP
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T1$ stores the current machine 'TIME' as a six digit number
TIS starts at 000000 wnen the computer i3 switchea
but may be set thereafter by TI§="HHMMSS® (CR)
PRINT TI$  displays the machine 'TIME' in 6-digit format

TROFF turns off the program TRACE facility which is
implemented by TRON or TRON/

TRON  turns on a program TRACE facility
After TRON, line numbers are printed on the screen

in square brackets, as the program executes
TRON/P is the same as TRON, but outputs to printer

UNLOCK unlocks a locked 5.25* disk file
e.g. UNLOCK FDn av "Filename" (K/A/B disk Basics)
UNLOCK "FD1:Filename" (700/800 disk Basics)

USR  transfers control to a machine code sub-routine
e.g. USR(49152) transfers control to RAM location 49152
The machine-code routine at the specified address will
execute until a RETURN is encountered, when contro
returns to the Basic program. In all Sharp Basics EXCEPT
SP-5025 the address may be specified in HEX e.g. USR(SC000)

In all Basics EXCEPT SP-5025 for the MZ-80K, USR may
also be used to pass a predefined string variable:-

(In SP-6015) WOPEN#10, USR(nnnn):PRINT310,A$:CLOSE?10
(In all others except 5025) USR($nnnn,SAR)

Prior to the execution of the machine-code routine
the address of the string variable is placed in DE
and its length is placed in BC

On the Mz-800, it is also possible to specify another

string variable to be loaded into DE and BC when the
machine-code routine returns to Basici-

USR(Snnnn, SAR,$22)

On the Mz-800, USR will also pass the address of any
declared error-processing routime, into the IX register

VAL converts mumeric cata held as a string, to a proper
numeric vari
oG PRINT VAL(+123.6%)/2 will display the number 61.%
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VERIFY compares the specified file ON TAPE with the program
n memory, and reports on its validity

e.g. VERIFY"TESTFILE® (Most K/A/B Basics, 700 tape Basic)
of | VERIFY"CMT:TESTFILE" (700 disk & most 800 Basics)

On all machines, if an error is detected, an error message
of some kind will be displayed. On all except the MZ-800,
successful verification prints the messages 'O.K.' and then
"Ready'. On the Mz-800, successful verification jumps
straight to 'Ready’

N.B. VERIFY is not available in SP-6015 and 52-009 LI

WAIT  suspends program execution for the specified number
of milliseconds
e.g. WAIT 100 suspends the program for 0.1 seconds

WOPEN opans a TAPE file for storing sequential dat
g. WOPEN "Filename® (K/A/B/700 Tape Basics ONLY)
(oniy ONE tape file may be OPEN at any one time

WOPEN/T opens a TAPE file for storing sequential data
e.g. WOPEN/T "Filename" (K/A/B disk Basics ONLY)
(Only ONE tape file may be OPEN at any one time)
WOPENsn opens logical file number 'n' for WRITING sequential data
a DISK file, or to a TAPE file in 22-009 and all Mz-800
Basics. Up to 10 files may be open at any one time, and 'n’
may have any value from 1 to 127:-

e.g. WOPEN#3, FDn av,"NAME" (K/A/B disk Basics)
o WOPENsZ5,FDR:NAME® (700/800 5. 25" isk Basics)

or  WOPEN:70,"QD:iNAME"  (Quickdisk Basic

Or VOBENI93. ~CHTINAME® (300 Qisk panies/all 800 Basics)

XOPEN#n opens a buffer for READING/WRITING to a RANDOM data file
on DISK. Up to 10 files may be XOPEN at any one time, and
*n' may have any value from 1 to 127:

e.g. XOPEN:20, FD1 a9, "Filename” (K/A/B disk Basics)
or  XOPEN:30, "FDn:Filename® (700/800 5.25" disk Basics)

N.B. Random files only possible in 5.25" disk Basics

XOR  Boolean logical operator, bitwise exclusive OR
e.g. PRINT 255 XOR 6 returns 249

Bitwise XOR requires SPACES BEFORE AND AFTER IT
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00 HI-RES COMMANDS

Mz-808/M2
N.B. In many of the commands below, the first 2 parameters [p,m]
give the COLOUR SPECIFICATION (p = palette code, m = superimpose
mode) ; these do NOT apply on the MZ-80B. Note also
co-ordinates are restricted differently on the two machines:i-
On the Mz-80B, screen limits are X=(0-319) and ¥=(0-199)

On the Mz-800, screen limits are X=(0-639) Y= (07199}, but larger
‘virtual' values are accepted i.e. X (or Y) = (-16384 to +16383)
In both cases (0,0) represents the top L.H. corner of the screen

BLINE draws a LINE between (X1,¥l), (X2,¥2), (X3,¥3) etc.

e.g. BLINE [p,m] 5,5,10,5,10,10,5,10

On the Mz-80B the line is 'black' i.e. BLINE may be used to
{UNDRAW' ‘the ‘white' lines produced by LINE. On tne Z-800,
BLINE is used to CHANGE the colour of a 1i

BOX  draws a box based on the co-ordinates for opposite corners;
the co-ordinates may be followed by a PALETTE code

e.g. BOX [2,0]20,20,60,60,2
outlines a box in colour specification [2,0] and fills it

in according to palette code 2 (if the palette code is
omitted, only the outline is drawn)

CIRCLE draws all or part of a circle or ellipse. The syntax i

CIRCLE (p,m] X,Y,R,a,s,£,0

where X,Y are the coordinates of the centre, R is the
radius, and 'a’' is the aspect ratio if an elipse is
required. These parameters may be followed by the starting
and finishing angles 's' and 'f' (in radians) to limit the
figure to an arc, in which case a final letter 'O', wi
draw the enclosing radii to form a

N.B. CIRCLE on the 700 plotter/printer is similar but different!

IMAGE/P is the printer equivalent of PATTERN, in that it draws
8-bit(vertical) dot patterns on printer. The syntax is:-

IMAGE/P 2§

where 25 is made up of letters or CHRS codes as described
for the PATTERN command below. Each letter or CHRS code
represents a VERTICAL 8-bit column (highest bit at the
top). To 'TAB' the pattern on paper, 2§ must begin with the
requisite No. of CHR$(0). In NORMAL PRINT mode the printer
can print up to 480 vertical rows of dots, whilst in
CONDENSED mode, up to Bl6 rows are possible
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LINE draws a LINE between (X1,¥1), (X2,¥2), (X3,Y3) etc.
e.g. LINE [p,m] 5,5,10,5,10,10,5,10
N.B. LINE on the 700 plotter/printer is similar but different!

PAINT €ills in an area on the screen with the colour specified by
PALETTE code. The area is specified by a co-ordina
within it and a surrounding boundary colour e.g.:-

10 CIRCLE[2)160,100,50:REM padnt the boundary in code 3
20 PAINT[1)160,100,2:REM £ill it in with code 1

PATTERN draws a dot pattern on the current graphic screen
e.g. PATIERN [p,m] 8,AS

In the above example, the '8' refers to the numbers of
layers to be drawn (a negative value draws the pattern in
layers from the top downwards, whilst a positive value
draws it from the bottom upwards.)

oy shausctar, o &% Ls an §-bi% Biners repseseniatiap of
the POINTS to be 11t = 01001110). A$ may be
built up using letters
CHRS (541) +CHR$ (542) +.... etc.) Any number of characters
ay be used and will (in this example) print in ascending
layers of 8, repeating across the page from left to right
until all the data in AS has been printed

POSH  is a system variable which holds the HORIZONTAL position
ointer in the (current) graphic screen.

POSITION sets the position pointer for graphics statements
e.g. POSITION X,Y (N.B. 0,0 = top L.H. corner of screen)

POSV  is a system variable which holds the VERTICAL position
pointer in the (current) graphic screen.

SYMBOL draws a graphics pattern, based on the specified character
ring, but magnified by given factors horizontally and
vertically, and rotated through a specified angle

e.g. SYMBOL [p,m] X,¥,"STRING DATA",h,v.a

where  X,Y = coordinates of upper left corner

"STRING DATA" = character pattern to be drawn

h = horizontal magnification 1-255 (default 1)

v = vertical magnification 1-255 (default 1)

a = angle of rotation about upper left corner and:-
represents 0 degrees rotation (default)
represents 90 degrees rotation
represents 180 degrees rotation
represents 270 degrees rotation

sosn
whro
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MZ-700/M2-800 PLOTTER/PRINTER COMMANDS

NOTES
(1) The actions of the plotter/printer commands in MZ-700 Basics
re identical to the actions of the plotter/printer commands i
MZ-800
commands are changed by being prefixed with
perhaps cope with this fairly easily, if it were not for the fact
that, in addition, the names of some Wz-700 plotter/printer
commands appear as SCREEN commands in MZ-800 Basics, but
different syntaxes and actions!l We hope this section will Felp to
clear up the difficult:
(2) For both plotter/printer systems, the Manuals state that the
theoretical range of X is (-480 to +480), and the theoretical
range of ¥ is
the practical 1imits o:
the allowable limits of X immediately after entering
“graphics’ mode are 0 and +4B0, whereas if the Y-AXIS is then
the centre of the paper with (P)MOVE 240,-240:HSET,
then the allowable limits of X become -240 and +24
In spite Of the above general statements, the Manuals also state
that. in the CIRCLE and PCIRCLE conmands; X and ¥ both have the
range (-999 to +999): and the range of the radius, R, (0-999) .
e have not tasted Lo ses whether these limite are practicaple.

AXIS  (700/800) draws an X or Y axis, with scale marks. The
syntax is

AXIS x,p,r

integer specifying X or Y axis (X 1)
integer specifying scale pitch (-99% Yo vsss)
25

where x
e
of repetitions (1 - 255)

r = integer specifying no.

CIRCLE (700 only) draws all or part of a circle or polygon. The
syntax is:

CIRCLE X,Y,R,s,f,d
X,Y are the coordinates of the centre, and R is the
10-999). These parameters may be followed by the
starting and finishing angles 's' and 'f' (in degrees) to
draw a partial figure, and by the step angle d (degrees),
which is the angle subsided by the sides of a polygon. The
lowest normal value of d is 0.2, which draws a near-perfect
circle; if d = O then the enclosing radii are added to a
part circle, to form a 'fan’

where

N.B. PCIRCLE on the 800 plotter/printer is identical
IRCLE on the BOO VDU is similar but different!
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GPRINT

LINE

MODE

MOVE

PAGE
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(76078001 prinks the specified sharacter, at the seecified
e and at an angle of 0, 90, 180, or 270 degrees.
syntax is:

GPRINT n,a,X$

integer indicating size (0-63, default 1)
integer indicating angle (0-3, default 0)
Xs = character or string to be printe

where n
a

(700/800) sets the current pen location as a new origin. A
the pen to the reguired origin for a
new figure, and then set it by HSET

10 (P)MOVE 240,-240
SET

20
(700 Only) draws a LINE between points (X1,Yl), (X2,Y2),
(X3,¥3) .....etc. An (optional) initial parameter

specifies the type of line
e.g. LINE $2,5,5,10,5,10,10,5,10

draws a dotted-line box (%1 gives a solid line, 82 gives a
dotted line, higher values of %n give dashed lines with
dashes and breaks of increasing length

N.B. PLINE on the MZ-800 plotter/printer is identicaltl
E on the Mz-800 VDU is similar but different!

(700 only) sets the plotter/printer to the specified text
or graphics mode. The syntax is

MODE TN to set text mode, 40 characters per line
MODE TL to set text mode, 26 Characters per line
MODE TS to set text mode, 80 characters per line
MODE GR to set graphics mode

N.B. PMODE on the Mz-800 is identicall!

(700 only) 1ifts the pen and moves it to the specified
location

e.g. MOVE 240,240
N.B. PMOVE on the MZ-800 is identicalll
(700/800) sets the number of lines per printed page
e.9. PAGE 20 sets the form length to 20

N.B. To perform a form feed, PRINT/P CHRS(SOF)
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PCIRCLE (800 only) draws all or part of a circle or polygon. The

PCIRCLE X,Y,R,s,f,d

where X,Y are the coordinates of the centre, and R is the

which i the angle subsided by the sides of a polygon. The
lowest normal value of d is 0.2, which draws a near-perfect
circle; if @ = 0 then the enciosing radii are adaed to a
part circle, to form a
N.B. CIRCLE on the 700 plotter/printer is identicalt!
PCOLOR (700/800) specifies the pen color to be used
e.g. BCOLOR n
The range of n is 0-3 (0=black, l=blue, 2=green, 3:red]
PHOME (700/800) returns the pen to the origin
PLINE (800 Gnly) draws a LING betwsen points (XL¥1), (X2.¥2).
3,¥3) .....etc. An_(optional) initial parameter ®n
Spetities thetiype of ‘Tone

e.g. PLINE §2,5,5,10,5,10,10,5,10

draws a dotted-line (n=1 gives a solid line, n=2 gives a
dotted line, higher values give dashed lines with dashes
and breaks of increasing lengt

N.B. LINE on the M2-700 plotter/printer is identicalll

PLOT OFF - see below, under PLOT ON
PLOT ON  (700/800) makes it possible to use the plotter/printer as
N

a display unit. PLOT ON is only valid if MODE is set
on the MZ-700, or any TEXT MODE on the MZ-800

On the Mz-800 only, PLOT ON automatically sets the number
of characters per line on the printer to the same as on the
screen i.e. 40 or 80

Any. chazacker nof. dr the P/Pta character set is printed om
nd the pen color may be changed by CTRLe'

PLOT ON is cancelled by PLOT OFF

On the MZ-800 only, PLOT ON is also cancelled,

automatically, by any INIT "CRT:...." command
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PMODE

PMOVE

PSKIP

PTEST

RLINE

RMOVE

SKIP

TEST
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(800 only) sets the plotter/printer to the specified text
or graphics mode. The syntax is

PMODE TN to set text mode, 40 characters per line
PMGDE TL to set text mode, 26 characters per line
PMODE TS to set text mode, BO characters per line

S

PMODE GR to set in graphics mode
N.B. MODE on the Mz-700 is identicall!

(800 only) 1lifts the pen and moves it to the specified
location

e.g. PMOVE 240,240
N.B. MOVE on the MZ-700 is identicalll

(800 only) feeds the paper forwards or backwards by the
specified number of lines, maximum

e.g. PSKIP 12 feeds the paper 12 lines forwards
or  PSKIP -6 feeds the paper 6 lines backwards

N.B. SKIP on the Mz-700 is identicalll

(800 only) causes the plotter/printer to print squares in
b n and red, in that order, to t

colours, ink quality etc.

N.B. TEST on the MZ-700 is identicall!

(700/800) is the same as LINE on the Mz-700 and PLINE on
the M2-800, except that the co-ordinates are read as
RELATIVE to the current pen location, instead of being read
as absolute

(700/800) 1ifts the pen and moves it RELATIVE to its
current position

e.g. RMOVE -120,0 moves the pen 120 units vertically down

(700 only) feeds the paper forwards or backwards by the
specified number of lines, maximum 20

e.g. SKIP 12 feeds the paper 12 lines forwards
or SKIP -6 feeds the paper 6 lines backwards

N.BE. PSKIP on the Mz-800 is identicalll

(700 only) causes the plotter/printer to print squares in
black, blue, green and red, in that order, to test the
colours, ink quality etc.

N.B. PTEST on the MZ-700 is identicalll
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SPECIAL COMMANDS IN SHARP DISK BASIC SB-6511

EXTRA RS-232 COMMANDS (as in Manual for RS-232C I/F card)

synta

RSMODE sets up the specified RS-232 channel;
RSMODE a,Rb,Tc,Md,RXe

where:-
= channel (A or B)

to receive (5,6,7 or 8)

= no of bits to send (5,6,7 or 8)

cauw
3
o
4
"
@

69,70,71 = odd, none, even parity (1 stop bit)

73,74,75 = odd, none, even parity (1.5 stop bits)

77,78,79 = odd, none, even parity (2 stop bits}
e = receive inactive(0) or active (1)

Thus a valid command would be:- RSMODE A,RB, T8, M79 Rxl

RSO sends data via the specified channel e.g.

RSO A,TS
sends data (as previously stored in T$) via channel A

receives data via the specified channel e.g.

RSI B, TS

receives data via channel B, and stores it as TS

THE EXTRN 1/D COMMANDS FOR HE GE-18 GENERAL PURPOSE' I/F CARD
RE ON THE NEXT PAGE
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EXTRA 1/0 (as_in Manual for GP-1B I/F card)

N.B. In some of the commands below, nl is used to indicate
that up to 14 deyices may be specified, with device numbers in the
V1,..,Vn is used to denote a list of da

atanieas ‘whleh may be string. numeric o comscant:
1CL - interface clear (sends 100 us pulse to reset 1/F card)
REN = enable 'Remote' mode (all devices)

LCL = set all devices to 'Local' mode

LCL nl;..inl4 = set selected devices to 'Local’ mode

Lo = 'Local’ lock-out (stops all devices from being set LOCAL)
DCL = clears all devices

DCL nlj..;nld4 = clear selected devices
TRG nl;..;nld = trigger selected devices

PCT n = pass control to device n

WRT nl;..:nld,V1,..,Vn = write data to selected devices

RED n,Vl,..,Vn = read data from device n

WRT/V1,..,Vn = check that Mz-80B is a talker, then send data

RED/V1,..,Vn = check that Mz-80B is a listener, then receive data

CMDW(AS) = set 'B' as talker, and set specified device as listener
CMDR(AS) = set 'B' as listener, and set specified device as talker
ON SRQ (nn) = jump to linenumber nn after a service request

SPOL n,A = perform serial poll on device n, store status in A
PEC n,L = configure parallel poll to device n on data line L (1-8)

PPOL A = perform parallel poll, store status in A

PPU = unconfigure parallel poll

GPIBNM n = sets the ‘Mi-BOB' as system and active controller,
with device numbe:

EOIW bl[,b2] = set bl[,b2] as delimiter(s) for data transmission

EOIR bll,b2) = set bl[,b2] as delimiter(s) for data reception
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OTHER BASICS AND TOOLKITS FOR SHARP COMPUTERS

A) MODIFIED ' ' BASICS AND THEIR TOOLKITS ON THE MZ-80K

The need for better Basics is greatest on the MZ-80K; the B s.f.
Basics lack key-repeat and string comparisona; and no Basic has
RENUMBER. The first ideas came as 'Toolkits'; the best were 'BASIC
EXTENSIONS', *BASIC PLOS 2%:  SPEED BAGIC:  and " KNIGHT COMMANDER. .

‘B. EXTENSIONS' adds BREAK, TRACE, STEP, DELETE, RENUMBER, AUTO,
SET, RESET, PRINTE, AND, OR, NOT and AS<>BS. 'B. PLUS 2' adds to
'B. EXTENSIONS' and gives key-repeat, a number pad, and LINK (i.e.
APEEND) . 'SPEED B.' adds AUTO, RENOMBER, DELETE, APPEND, ~TRACE,
DUMP, PRINTE, AND, OR, NOT, and string comparisons on a length
priofity; it also has PRINT/S/A/N/O/B  (see beiow), and fast DATA
£iling. ‘K. COMMANDER' is similar to 'SPEED B.', but does string
comparisons on a letter-by-letter basis, and has no fast £il

BASIC PLUS 3 was developed from SP-5025 by Maurice Hawes, for
his own use. He added 'BASIC EXTENSIONS', 'BASIC PLUS 2', bits
from the others, and his own ideas. The story of 'BASIC PLUS 3°
was published in PCW, March 1983 pp.178-181. BASIC PLUS 3 is now
in the Club Library, and was reviewed in Vol.9 No.3. The syntax
for RENUMBER is <RENUMBER mm-nn/new start,inc>, and any one or all
Of the parameters may be omitted; RENUMBER defaults to 1000,10.

There are 3 other improved Basics derived from SP-5025, all in
the Library. They are SP-5025.K2, SP-5060VME & SP-5060VME/EPSON.

SP;5025.K2 was developed by Peter Tuffs, and was described in
1t

vol.5 No.2 pp.27-31 and Vol.7 No.l_ pp.1s

Voyh, Srsing corgarisons. Loadas tn SHLICARs

DElete lines, LIST hold, PRINIE, BRINT/A, PRINT/N,

RES' nn, ‘and RETURNP. The RENUM syntax is <RENUM L1-L2

L1l is the new first line number, L the step, and L3-L4 defines

e i
the block to be renumbered; RENUM defaults to 10-10.
PRINT/A sends PRINT and PRINT/P to screen AND printer

restores normality; and PRINT/S dumps the screen to the printer.
RETURNP is RETURN AND POP, for jumping out of a subroutine.

SP-5060VME is covered in SOFTWARE MANUAL 1; the 'EPSON' version
prints Sharp graphics by bit-image. All versions of SP-5060 have
ghe odrawback; the ‘work ares® atarts at $4700, not $4400 az in
SP-5025, and this may upset m/C routines or sophisticated POKEs.
Rlso, the SP-5060 "PEEK PROTECT: £129 16 moved, 6 S41nd (16804 -

Disk users have 2 choices; Kknight's 'DISK COMMANDER' adds to
SP-6015, giving key-repeat, a numpad, function keys, AUTO, DELETE,
DUMP, ~RENUMBER, & TRACE (with STEP). The disk version of SP-5060,
called SP-7011, is the other choice. Both are in the Library.

B) OTHER BASICS ON THE MZ-80K

In 1980, Crystal Research produced 'XTAL BASIC 2.2'. It ran on
the Mz-80K and other machines, and was later developed to 'XTAL
BASIC 3.1'. 'XTAL' Basics are NOT in the the Club Library.

HU-BASIC is a powerful Microsoft-style Basic, with 16 s.f. The
tape version is described in SOFTWARE MANUAL 1.; the disk version
is called 'SBM SUPERBASIC', and was reviewed by Peter Tuffs in
Vol.8 No.2, on pages 20-27. Both versions are in the Club Library.

= 84 =
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C) MODIFIED STANDARD BASICS AND THEIR TOOLKITS ON THE M2-80A

The tape 'KNIGHT COMMANDER' adds DELETE, DUMP, RENUMBER, and

TRACE (see Vol.10 No.2 p.33). It is now in the Club Library.
The amazingly na ¥ ) BAS MOD
about 50 commands, including the very

toolkit for SA-5510 adds
useful KLOAD for loading MZ-80K Basic programs and converting them
to suit the MZB80A. (There is als version

EA-5510 itsalf to run on the MZ-60K
BAS MOD is a drawback, bu you are interested the Editor can
supply a photocopy of pp- 15 0 Vo1 6 Nouz For £ly  this liscs
all  th ommands, with brief explanations. The full Manual
ills 43 pages and costs £6 as a 'Special Request’ item.

More realistically, 'XPATCH' for SA-5510 is an extremely useful
toolkit, and the MZ-BOA Sub-editor swears by offers full
string comparisons on a 'content before length' basis, which can
be switched to ignore case; this is EXTREMELY useful, given the

crazy Sharp lower-case ASCII set. 'XPATCH' also offers faster data

i 1ST hold. New commands are CLS, PRINT@, RENUM, MOVE,
DELETE, APPEND, FIND (strings) with selective DELETE, CHANGE,
COMPRESS (removes REMs and unwanted spaces), XREF and XREF/P (to
list the variables in a program, and where they occur). The syntax
for RENUM is <RENUM mm-nn/new start,inc>, and any one or all of
the parameters may be omitted. RENUM on its own defaults to 10,10

A-6510 are less well served. We think there MIGHT
for SA-6510, otherwise there is nothing!

Disk users of S.
be a 'DISK COMMANDER'
D) OTHER BASICS ON THE Mz-80A

tape versions of SP-5060 and HU-BASIC have been converted by
on the Mz-80A. The MZ-80K versions are covered in
-BOA versions are very similar.

The
members to run
SOFTWARE MANUAL 1; the MZ

users who have CP/M can run MICROSOFT BASIC v5.1. Also, if
it i

Disk
you run MALLARD BASIC under CP/M on another machine, s not
Qifficult to convert it to run under CP/M on the MZ-B0A.

(2.2 on tape, and 3.1 on disk

ystal Basics run on the MZ-80A
under CP/M), but they are NOT in the Library

E) MODIFIED STANDARD BASICS AND THEIR TOOLKITS ON THE MZ-80B

programs are available for SB-5510 and for
DUNP, RENUMBER, TRACE (with STEP), and
et HY

Knight's 'COMMANDER'
SB-6510. They add DELETE,
CLEAR SCREEN and HOME using Sharp cursor graphics
SB-6511 was fully covered in

Josef Riha's 'special' version of
as a 'back issue'

Vol.8 No.3; this is still available

o8

F) OTHER BASICS ON THE M

MICROSOFT BASIC v5.1. Also, if
on  another machine, it is not
CP/M on the MZ-80B

Disk users who have CP/M can run
you run MALLARD BASIC under CP/M
$3Eeiehit to convert it to run under

Crystal Basic 3.1 runs under CP/M, but it is NOT in the Library.

- & -
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G) MODIFIED STANDARD BASICS AND THEIR TOOLKITS ON THE MZ-700

The M2-700 Basics are satisfactory, but there is a cut-down
version of BAS MOD for tape Basic 12-013. It adds REPEAT..UNTIL,
WHILE..WEND, PUT, DOKE, DEEK, BEEP, TONE, QUIET, IF THEN ELSE,
GOTO LABEL, and the logical operators AND, OR, NOT. This version
of BAS MOD is available as a 'Special Reguest' item, price £2.

There are no toolkits for either of the 'standard' Mz-700 disk
Basics 22-009 and 5z-008; they are more comprehensive than tape
Basic 12-013, and do not really need toolkits anyway. But there IS
a most important alternative disk Basic from Germany, and as it is
clearly developed from tape Basic 12-013, we deal with it here.

'K&P DBASIC 700' as it is called, is from Kirsten and Partners

in West Germany. It was sold in the U.K. by Sharpsoft Ltd., on

3.5" single-sided disks, but was also available in West Germany on

5.25" floppy disks, and copies in this format have reached the

UK. This Basic has ‘the same commands as 12-013 plus the usual

Sharp disk-operating commands DIR, LoCK, UNLOCK, ETE, CHAIN,
P, and RENAME, It also has MERGE, CSRH and CSRV

'K&P  DBASIC' may be run on an Mz-700 fitted with an Expansion
Box, an MZ-80) floppy-disk interface card modified by changing one
ROM chip on it, and any 'Shugart-compatible' 5.25" disk drives
(including standard Sharp drives). 1ts one great advantage over
the standard Sharp 5.25* disk Basic 22-D0SE is ehat it will load
programs off an MZ-80A MZ-80B_ disk and AUTOMATICALLY convert
The tokens to M2-700/800 tokens before it says 'Ready’

This trick is possible because K&P DBASIC labels its OWN Basic
source files as 'TYPE 5'. When it encounters a 'TYPE 2' file, it
assumes that it is an MZ-80A/B Basic source file, and converts the
tokens accordingly.

12-013 tape Basic also labels its own source files as ‘TVPE 5
but when it encounters a 'TYPE 2' file it assumes that it is an
HZ-8OK £1le, ana convercs the tokens on that basis:

Therefore, on an MZ-700 'armed' with 1z-013 and 'KsP DBASIC',
the user can load in programmes from ANY of the earlier sharp
machines! Very useful - but guess what happens if you try to load
in 2 Erosim Pron any other MI-700 disk Bssies in nich soupee
files are labelled 'TYPE

H) OTHER BASICS ON THE Mz-700

Tope users cun ru SP-SUSOVNE and VNB/EPSON, and HU-BASIC bath
ry.

have been converted by members and are in the Li

Disk users who have CP/M can run MICROSOFT BASIC v5.1. Also, if
you run MALLARD BASIC under CP/M on another machine, it should be
possible to convert it to run under CP/M on the MZ-700

J) TOOLKITS AND OTHER BASICS ON THE MZ-800

The standard M2-800 Basics are very powerful, especially on the
graphics side, do not need toolkits. However, if you have disks
and run Sharp's PCP/M, you can use Microsoft Basic.
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DISPLAY CODES ON THE M2-80K {IN DECIMAL)
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The above diagram is reproduced by permission of SHARP CORPORATION
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CODES_ON THE M2-80K (IN DECIMAL)
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SOFTWARE MANUAL II1 - APPENDIX A-3 - 80A/700 DISPLAY COLES

SHARP DISPLAY CCDES ON THE MZ-80A (IN HEXADECIMAL)

NOTE: This set of Sharp DISPLAY codes is also used
on the M2-700, except that on that machine
the character at SFO is a SPACE.
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E MANUAL I11 - APPENDIX A-4 - BOA/700/800 'ASCII' CODES

SHARP_"ASCI1' CODES ON THE MZ-80A (IN HEXADECIMAL)
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SOFTWARE MANUAL 111 - APPENDIX A-5 - M2-80B 'ASCII' CODES

SHARP 'ASCI1' CODES ON THE M7-80B (IN HEXADECIMAL)
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SOFTWARE MANUAL II1 - APPENDIX A-6 - BANK SWITCHING

MEMORY BANK-SWITCHING CN THE MZ-80B

Memory bank-switching, like keyboard scanning, is more difficult
to program on the Mz-80B than on the MZ-B80K/A/700/800, because it
is done at a lower level. In other words, individual'bits of the

relevant ports have to be set and reset directly, instead of
Sending an OUT or IN command to a 'control: port and leteing the
computer do the thinking.

Fhere are 9 irews to be bapk switchied; the IPL RoM; the cext:
or ‘character' VRAM (which we call C-RAM); and one or two
graphics VRAMs (which we call G-RAMs).

The switching of the IPL ROM does not need to be programmed by
the user; the IPL is e

machine is switched on, or when the IPL RESET button 1is pressed;
then, as soon as a program has been loaded at $8000, the IPL
switChes itself out, and remains out (unless the 1PL reset button
is pressed). However, for the record, the IPL is switched in by
PORT C of the 8255, bit 3, and switched out by bit 1.

character C-RAM is controlled by bit 7 of PORT $58. To
switch CoRAH into the main. 64K spaces SET bit 7 0f SEG; and to
switch C-RAM out and replace it by RAM. RESET bit 7 of $8. 1n
either case, this involves reading S$ES to see how it is set
Slready, “changing the bit, and then weiting to

The graphics G-RANS axe suitchad At the: sane time as CoEA, by
ame bit (i.e. bit 7 of SEB). However, the G-RAMs are further

Comtrolied by PORD P4, hith aecides the 'moder in which tne

G-RAMs are placed i.e. whether one of them is 'in' or both of them

are 'in'; and whether an individual GRAM, if it is

for input or output, or both. The details are as follows:-

Outputdsta | V-RAM GRPH | VRAM GRPH Il
toportSF4 [ input_ | Ouiput | tnpuc | Output
0 3 x x x
o x x o x
0 o o x x
[ x o ° x
| = o | x x o
o | ox x ° o
oe o | o x o
oF x o ° o
Note Input O V-RAM transfer cnabled
X V-RAM transter disatied
Output O shown on CRT dsplay
X not shown on CRT isplay

is a further facility for switching the VRAMs in and out
at $5000-$7FFF. This 15 rarely used; it is done by BIT 6 of SE8.
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VARIANTS AND 'QUIRKS' IN SHARP BASICS 1980-84

A) 3 VERSIONS OF MZ-80K TAPE BASIC SP-5025

Th 'standard' version of SP-5025 came with nearly all MZ-80K's
sold in the U.K. (some early machines were supplied with SP-5010).
In 1980, the New Bear Computer Store published a commented listing
of 'standard' SP-5025. This 1listing was withdrawn within a few
months, but your Chief Editor (more by luck than judgment) bought
it whilst it was still available; £30 seemed a lot to part with in
1980, but it has proved a good investment because SP-5025 is the
preclirsor of all the Basics reviewed in Section B of this Manual.

Sharp U.K. issued two other versions of SP-5025, which carry no
external signs that they are different. One such 'rogue’ version,
on_ the master disk of SP-6015, differs from 'standard’ SP-5025 in
only onerespect; the printer [ON/OBE' eheck redtine st $3c68 ds
the full version found in many other Sharp packages. It adds 10H

yies to the Code near the and of the interpreter, and pushes up
by 10H the few routines which follow it. The main consequences are
that POUT is now at $3CB7; and the interpreter ends at $3DEB

The second 'rogue' version of SP-5025, issued on the master disk
of S5-6115 (D.P. Basic) is a Qifferent ketcle of £ish. The code is
rewritten using 280 relative jumps, and new code is added in some
places. Everything is relocated, including the 'secret' pokes and
the ‘warm start' address ($124D). It is possible to POKE and PEEK
in hexadecimal, and there is a new (selectable) KBD input routine
at $3026, invoked by POKE $3025.0 (1); this gives repeating cursor
movement, delete and_ins This version

B E5 e 1 onely 1araer than the original, and engs ae 38D5.

All three versions have PEEX PROTECT, MNTL: L[sT and AUTO-RUN
flags; and the first two versions have in TIS. The
relevant locations (in decimal) are as follows:-

version PEEK ANTI-LIST  AUTO-RUN TIS 'BUG'
Standard 10167 10680 10682 7113
'SP-6015" 10167 10680 10682 7113
'sP-6115" 10033 10648 10650 corrected!

The default PEEK flag setting is '0' and means protect ON; any
PEEK into RAM below $D000 then returns 32 (SPACE). The default
LIST flag setting is '0' and means protect OFF i.e. programs can
be listed. The default AUTO-RUN flag setting is '0' and means
AUTO-RUN OFF i.e. saved programs will not AUTO-RUN. In all cases,
to 'set' the flag, POKE it to 1. With all 3 flags set, any PEEK
into RAM below $D000 will return the correct value; programs will
not LIST; and saved programmes will AUTO-RUN. To correct TIS in
the 'standard’ and 'SP-6015' versions, POKE 7113,87 (89)

The 'SP-6115' version of SP-5025 contains the TIS correction and
also sends $OC,S0A at the start of LIST/P, instead of SOF; these
changes, the use of 280 relevant jumps, hexadecimal PEEKS/POKES,

than the others and was meant as an 'improvement'. Its 'proper’
warm start is $124D; but it will also restart at $§1274, without
'READY'. This happens in other versions, and may explain why $1274
is often championed as the 'correct' warm start for SP-5025
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VARIANTS AND QUIRKS IN SHARP BASICS 1980-84 (continued)

B) OTHER QUIRKS IN MZ-80K TAPE BASIC SP-5025

Apart form the PEEK, LIST and AUTO-RUN flags already mentioned,
there is another strange 'quirk' in SP-| which makes it quite
uniike Sny otner Basic  Sver  ineented:. Tne CHRS fumction thanges
codes 0-31, 32, 34, and 44 to carriage returns (13, or ODH).

POKE 10029,0 will modify CHRS in SP-5025 so that it passes codes
0-31 unchanged (or POKE 9897,0 in the SP-6115 version of SP-5025);
but this does not cure the guirk with 32, 34, and 44; to do this,
the second half of the CHRS routine must be completely rewritten.
The code below is for ‘standard’ SP-5025, and changes CHRS so that
it will pass all codes 0-255 unchange

s272C LD BC, 0001 01 01 00 N.B. This code is
s272F LD HL, 4400 21 00 44 not suitable for
52732 PUSH HL E5 the 'SP-6115

52733 LD (HL),E 73 version of SP-5025
52734 INC HL 23 (nor for other non-
$2735 LD_(HL),0DH 36 0D standard versions
52737 POP HL E1 such as SP-5060)
52738 CALL 18DF CD DF 18

$273B JR 2756 18 19

ALL2 varslons of 8P-5025 conrain a coubiné WHASK weéndy contfol
code(s) at the start of LIST/P. In 'standard' SP-5025
Cut out by BOKE 15477,201. 1n the SP-6013 version, POKE 15493,201;
or the SP-6115 version, POKE 15299,201. The hexadecimal values for
these addresses are $3C75, $3CB5 and $$3BC3 respectively.

QUIRKS IN MZ-80K DISK BASIC SP-6015

SP-6015 still contains the PEEK PROTECT £lag used in the earlier
tape Basic SP-5025. Its location is $1F70 (we give it that way
because all Sharp Basics EXCEPT the tape Basics on the MZ-80K can
use hexadecimal numbers with PEEK and POKE). The default setting
is '0', meaning PEEK protect ON. To set the flag, POKE $1F70,51;
after which.a PEEK into RAN balow $0000 returns the correct value.
(For the faint-hearted, the decimal equivalent is POKE 804!

Another definite 'quirk’ in SP-6015, which will affect you if
you modify the printer routine to run a standard 'Centronics'
printer, arises because the PRINT/P TAB function sends 'cursor
right' codes ($13) to the printer driver. There, they are picked
out and converted to spaces (520).

This is a dangerous procedure, because any replacement printer
driver is not likely to respond correctly to $13; and in any case,
no other Sharp Basic does things this way. Therefore, whether you
Antand ‘to dnetall o new princer routine 4r mor. the best thing ta
do is to change PRINT/P TAB so that it sends $20 (SPACES) to the
Brinter: Thie is done with POKE S3A79,830  (or POKE 14963,32) .

Finally, the CHR§ function in SP-6015 is still slightly odd,

though not as odd as CHR$ in SP-5025. It handles CHRS(32), (34}
and (44) correctly, but will not pass control codes i.e. 'codes
below $20. To correct this, POKE S1EE3,0 (or POKE 7907,0). CHRS

will then pass all values 0-255 unchanged.
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VARIANTS AND QUIRKS IN SHARP BASICS 1980-84 (continued)

D) ARITHMETIC 'BUG’ IN THE DOUBLE-PRECISION BASICS

Both of the double-precision disk Basics (i.e. SP-6115 for the
280K, and SP-6610 for the MZ-80B) suffer from a 'bug' in their
common’ BCD-coded 16 d.p. floating-point package. The ‘bug' shows
up in at least two different sets of circumstances, and may do 5O
in others which have not yet been documented. This is a pity, as

normal business calculations involving addition and subtraction.
The 'bug' surfaces most obviously in arithmetic division, if the

first significant figures in the numerator represent a smaller
number than the corresponding figures in the denominator e.

PRINT 1/3 displays the answer 0.333333333333333

What is wrong here ? Not a lot, you may think - except that the
answer is only given to 15 s.f. This in itself is not incorrect,
but it indicates to the expert that something has gone wrong with
the internal F.P. coding. This is confirmed by the appearance of
more serious errors in other situations e.gi-

PRINT 1/3E20 displays 3.33333333333333E-20
or PRINT 1/3 - INT(1/3) displays -0.333333333333333

In the first example, the answer is ten times too big, and in
the second it is wrongly negative. But more sanxflcantly to the
expert, it is only given to 15 s.f. in both cases. A nter to
the cause of the problem is that multiplying by 1 i1l produce a
correct-looking result, but only to 15 s.

PRINT 1/3E20%1 displays 3.33333333333333E-21
or PRINT 1/3 - INT(1/3)*1 displays 0.333333333333333

It seems that the internal coding of the result has lost one
place, but can be 'fiddled' by multiplying by 1. Clearly, this is
not a reliable situation, and in the absence of a proper 'fix' for
the bug, a better solution is reguired. This is to multiply the
top and bottom of the fraction by such a factor that the top
starts with a higher significant figure than the bottom e.g:-

PRINT 9/27E20 ays 3.333333333333333g-21
and PRINT 9/27 - INT(9/27) dlsp)ays 0.3333333333333333

Both of these answers are correct AND contain 16 significant
figures, indicating that the internal coding is correct

the moment, you must write all double-precision programs to
avoid arithmetic division in which the significant figures are
s y'. This is 1y a tedious restriction, but it
is not impossible, and is preferable to producing answers which
are ten times to big, or negative when they should be positive!

Sharp were informed of this ‘'bug' many years ago, but we have
never heard of a solution. If any member can find time to solve
this one, he would make lots of friends!
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VARIANTS AND QUIRKS IN SHARP BASICS 1980-84 (continued)

E) THREE VERSIONS OF MZ-80A DISK BASIC SA-6510

Sharp produced (at least) 3 versions of the disk Basic for the
MZ-80A.They secretly date-stamped each version, so to start off,
here is a program to identify the version you are using:-

10 PRINT " c ": FOR N=0 TO 10
20 PRINT CHRS (PEEK(22503+N))
30 NEXT:PRINT:PRINT:END
The versions identified so far are MAR.15,'82, AUG.20,'82, and
mov. 18,'82. We think they are the ONLY date-stamped Bagics, so if
ou'know of any others (Mz-B0A or otherwise) please tell

The reasons for the AUG.20 changes were given in an official
harp 'Technical Report' which was reprinted in Vol.7
Sharpso{t User Notes. Through the Japlish, it seems that the first
510 was subject to ERROR 50 when accessing random files.

Before this report was brought to our attention, we had looked
at the rather complicated AUG.20 changes and decided that they
trapped syntax errors in AUTO RUN programs. We now have to concede
that there are also code changes relating to disk routines

n contrast, the NOV.18 modifications are simple, and definitely
relate to disk hey just introduce extra calls to $3B61,
Tn fwo places: This a1l certainly relates to disks, though we are
not sure of its purpose. G. Chapman's report (in Vol.10 No.l p.65)
of ERROR 50 with sequential files may be relevant here

e

unmarise, the changes are not extensive, and the relatively
tiny changes in the code seem to be aimed at technical problems
with @lak drive timing, There may or may not be a subsidiacy  aims

this is that the later versions of SA-6510 contain patches which
occupy early bytes ($57F2-5801) in the area which is 'spare' in
the original version. Therefore, if you use either of the later
versiona, a machine-code program ‘which utilises $57r2-3801 may
Cause problens, In particular, early versions of 'DISK)CHT' assume
that $57F2-5801 is ‘spare’, and do cause problems; Buc the Jarese
version, DISK>CMT.A6', starts by ensuring that the area is safe to
use, by restoring SA-6510 to its to its original MAR.15 coding.

F) TWO VERSIONS OF M2-80B TAPE BASIC SB=5510

As reported on p.55 of Vol.8 No.3, it appears that there is a
German version of SB-5510 in which most of the code sits 4 bytes
higher than in the U.K. version. The German version does not seem
to have reached here, but you should be aware of its existence.

G) LINE LENGTH CORRECTION WHEN COPYING M2-700 TAPE BASIC 12-013

In the RAM Monitor section of 12-013, location SO04F stores the
maximum length of the keyboard input line. The default value SFF,
used by Basic, is changed to $64 when you enter the RAM Monitor.

Therefore, if you use this Monitor to copy Basic 12-013 from RAM,
make sure that you POKE SO04F,SFF before making the SAVE. This is
NOT required when copy 12-013 from tape (e.g. with 'SUPERTAPE 2').

-
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RUNNING STANDARD ASCII PRINTERS UNDER SHARP BASICS

Sharp went out of their way to make life difficult for anyone who
wishes to run a standard ‘Centronics-compatible' ASCII printer on a
Sharp MZ computer. First of all, the electrical signals are not
Compatible - two of control signals required by a 'Centronics
parallel’ printer are inverted in the Sharp system. Secondly,
whereas all modern 'Centronics parallel’ printers use a standard or
near-standard set of control codes (such as that for the Epson
FX-80), the control codes used by Sharp printers are completely

different and, in mos completely incompatible. Last but by
no means least, M2- snx/umo/aon computers use a very non-standard
ASCII set in which the codes for lower-case letters are scattered

Ibout in randem and mon-sequential locations between $92 and  SBD,
instead of being in one continuous block (a-z) at $61-$7

Nevertheless, on account of the high cost of Sharp peripherals in
the early B0's, hardware suppliers such as Peterson Electronics an
Mills-Harris Associates produced reasonably-priced units which
solved the problems in the same way; the two rogue control signals
were inverted, and the data codes could be altered or let through
unchanged, in a selectable manner, via a switchable eprom

Most such interfaces are no longer available, though Petersons
will manufacture to special order, and Solo Software and the Sharp
Users Club can still supply units for the Mz-700. But in any case
such units do have a serious drawback; their performance is fixed
at the design stage and cannot be altered by the user. Given the
complicated nature of the system, a situation w)l] arise, sooner or
later, for which the interface was not designed. Then, the only
Solution is to switch the imterface to -transparent’, to  lec all
codes through unchanged, and tackle the problems in software.

In the long run it is beneficial if the interface is permanently
set to 'transparent’ and all your software is modified to suit it;
in this way, you always know exactly what is happening, and it
happens logically. If you rely on interface card special settings,
you tend to treat the interface as a 'magic box', and are liable to
learn next to nothing about what is actually happening, mainly
because it is all very confusing anyway. This is especially true as
far as control signals are concerned; Sharp software converts one
et of crazy Sharp codes to another set Of crazy Sharp codes, and
the interface eprom then converts the second set of crazy Sharp
coaes to seandard Centronics’ codes (If It is lucky

We therefore recommend that, if you already have a switchable
commercial 'Centronics' interface for your Sharp computer, you
should use its 'transparent' setting all the time, and modify all
your software to suit. You will eventually find that this is a far
better way of working, enabling you to take full advantage of ALL
the features of a modern 'Centronics-compatible' printer

Whether you have such an interface or not, read on! If you use a
Sharp interface card, we shall show you how to make simple changes
to the card and to Sharp Basics, so that a 'standard’ printer will
run on your computer. If you have a non-switchable ‘Centronics
interface which is 'transparent’, the software changes alone may
still be very useful. And if you have a switchable 'Centronics’
interface, the software changes alone will enable you to leave the
interface in its 'transparent’' setting when using Sharp Basics.
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RUNNING STANDARD PRINTERS UNDER SHARP BASICS (continued)

MODIFYING SHARP PRINTER HARDWARE TO SUIT A STANDARD PRINTER

The first thing to do is to cut two tracks in your printer I/F
circuit, and reconnect them to produce inverted signals:

MZ-8OK I/F Card 1C2  cut track to pin 3, connect to pin 2
IC2  Cut track to pin 6, connect to pin 7

MZ-80A/B I/F Card IC6  Cut track to pin 3, connect to pin 2
IC6  Cut track to pin 6, connect to pin 7

MZ-700 Main PCB 1C43  Cut track to pin 2, connmect to 3
1647 £ut rrack to pin 15, connect to Bin 14

MZ-800 No mods. required - just set the switches!

Next you must make up & new printer lead with a sharp plug on one
end (of type to suit your board), and a Centronics plug on the
Sther (to suit your printer

Pins 109 (sharp) straight cthrough to Pins 1 9 (Centronics)
Pil

10 (Sharp) crossed over n 31 (Centronics)
Pin 11 (Sharh) steaiont through to Pin 11 (Centronics)
Pin 12 (Sharp) crossed over Pin 32 (Centronics)

Pins 13-25 (Sharp) 'Signal grounds' Pins 19-30 (Centronics)

It may be possible to leave off one or both of the crossed-over
connections; 10-31 initialises the printer, and 12-32 is an error
signal which varies from printer to printer. But note that with
some printers 10-31 is ESSENTIAL, to keep pin 31 at +5V.

GETTING THE PRINTER TO WORK IN AN ELEMENTARY WAY

The 'standard’ end-of-line character to a 'Centronics’' printer is
SOA. The 'EPSON FX-80' handbook explains that $OA prints the data
in the printer buffer AND does a line feed; but if the buffer is
empty or contains only SPACES. SOA just does a line feed. This
system is used on the Sharp Mz-8

The FX-80 Handbook also explains that $OD just prints the data in
the printer buffer, and that if the buffer is empty or all SPACES,
nothing happens; except that if the printer is set to AUTO LINE
FEED, then whatever has just happened will be followed by a line
feed. This is the system used on the MZ-80K/A/700/800.

Many of us have been conditioned into thinking that the '$OD'
system is the way to do things. But the 'SOA' system is much more
flexible, and compatible with CP/M. So we suggest that if you use
an MZ-80K/A/700/800, you should modify Basic to send 'SOA' at the
end of a line, and set your printer to 'AUTO LF OFF'; you will then
be in line with the Mz-80B, most other systems, and CP/M.

The next step is to cut out any Sharp test routine hese send
characters such as 05, 06, 07, 08, 1BO3 and 1B04 to the printer, to
test for certain conditions. They do not work with standard
printers, and may ring bells, or even stop printing altogether
because they 'think' there is something wrong with the printer!
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EINAL TUNING OF THE NEW PRINTER ROUTINE

After making the foregoing changes, a standard printer should
respond correctly to CAPITAL letters, and print the correct line
feeds etc. But it will NOT respond correctly to lower-case letters
(except on the MZ-80B); it respond correctly to
control codes, because these are still being changed by Basic.

n solve the two problems at once, if we replace the special
Sharp subroutine which changes control codes, by a routine which
BORSTNOT change control Codes, but DOBS converi lower-case codes to
standard. On the Mz-80B cutting out the control-code subroutine
will suffice, because the lower-case codes are already standard

Finally we must ensure that ALL printer output goes through the
new routines (and, on the MZ-BOK only, we must modify CHRS).

The changes are numerous, and differ for each of the many Sharp
Basics, so Maurice Hawes it writing a series of programs on tape,
liberally commented. If you RUN the programs the changes will be
done for you, automatically; or you e programs and then
do the changes yourself one by one, and watch what happens. At the

moment the following programs are available from Maurice in
Weymouth, just send a blank tape and return postage:-

MZ-80K MZ-80B MZ-BOA Mz-700

50XX CENTRONICS 5510B CENTRONICS S510A CENTRONICS S-BAS CENTRONICS

8015 CENTRONICS 55108 CENTRONICS 6510A CENTRONICS KiP CENTRONICS

6115 CENTRONICS 6511B CENTRONIC! OOYE CENTRONICS
Geion cenTRONICS

other programs will follow, for the neuly—dxscovered 'SP-6115"
variant of 5P-5025, for M2-700 Quickdisk Basic, and for all the
MZ-800 Basics. Ring Maurice if in any doubt Which version to use.

A word of advice; if you decide to delve into the MZ-700/800
Basic printer routines yourself, on tape or disk, note that 'POUT'
is in the RAM Monitor. Furthermore, in 22-009E (and we suspect in
all the Quickdisk and Mz-800 Basics) it is below $1000, and is thus
invisible when the ROM monitor is invoked. So you will have to look
at it via the RAM Monitor, or make a copy of it on tape (from the
RAM Monitor) and transfer it to a different environment (e.g. CB/M)
so that you can look at it with a disassembler.

TURNING A PIG'S EAR INTO A SILK PURSE

For those who have a Sharp PS/6 printer, there can be a new life
for it at very little expense. No need to modify hardware or make a
new lead; just plug an Mz-§0B 'ROM' nto the printer, and make the
software changes! You then have the neo-Centronics facilities
the P6B at your fingertips (even the incremental line feeds
required by WOPRO to do underlining!) —for the cost of an eprom and
some Club software. And then, when you decide to splash out on
new 'Centronics' printer, all your software will be ready, and a1l
you will have to do is make the hardware modifications and the new
printer lead. You will then be able to enter a new world with all
the printer's facilities at your fingertips!
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MAKING COPIES OF SHARP MASTER DISKS

Every Sharp Basic 'Master' Disk contains a disk-copying routine,
but in the early Basics copying is either prevented altogether,
is restricted, if the source disk carries a bootable 'Basic

~80K, the disk-copying programs on 'Master' disks of
SPo0015 and SP-6115 are calien’ DISKERTE CORY' S The " tue programs
are very different, but both refuse to copy a ‘Master’

the Mz-80A/MZ-80B all the disk-copying routines on ‘Masters'
OF SA-6510, SB-6510, SB-6511 and SB-6610 are essentially the same,
and form part of 'UTILITY'. There are minor differences in coding
or 1ocation, bat all versions copy 3 Master' aisk.  Homever.  the
copy is secretly marked as a 'Sub-master' and cannot be copied.

O She MZ-700/800 the disk-copying routine on Sharp 'Masters' of
22-009E, S5z~ 22046 and 52-005 is part of a program called
TEocoPY!. This routine will copy any disk, even a ‘Master' disk,
without changing it in any way, so there are no problems.

The situation on the M2-80K is intolerable, as it forces you to
use your one and only ‘Master: disk all the time. The situation on
the "Mz-80A/B is a little better, but if anything goes vrong with
youx one ‘sea Enly Bister ok your source of copies has go

Drastic action was called for and Sharp users, in this country
and abroad, devised methods of getting round the problems. Some of
these were ephemeral, but eventually all the relevant programs
were permanently modified, and now appear on Club disks labelled
as version 2. For the record, the changes are given below: they
ere done by direct disk-editing (there is no Mz-80B version of
DISKEDIT, but MZ-50B disxe may be Gickedited on the MZ-BOR):

CHANGES TO SHARP DISK-COPYING PROGRAMS TO MAKE v2.0

"K" DISKETTE COPY 2 (SP-6015) §3000_AND $30CB BOTH changed,
from $77 to

"K" DISKETTE COPY 2 (SP-6115) $12AE changed from $28 to $18

"B UTILITY v2.0 (SB-6510/6610) $13E3 changed from £20 £o 318
"B UTILITY v2.0 (SB-6511) 13E5 changed from $20 to $18

"A" UTILITY v2.0 (SA-6510) $1455 changed from $20 to $18

NOTE: the disk-copying programs with the various 3.5" and 5.25"
versions of Mz-700 KiP DBASIC are all based on 'UTILITY', and thus
require modification along the same lines. However, 'there are many
variants, some of which are heavily rewritten and are renamed as
*5TaTe PORMAT/BACKUB'. See Vol.O No.3 p.52 for fuil details

COPYING WITH ONLY ONE DISK DRIVE

The disk-copying sections of UTILITY and FDCOPY will copy from
DRIVE 1 to DRIVE 1 - just enter "1* in response to both "DRIVE
0" prompes, and £ollow the inseructions VERy CAREFULLYI
PISKEIIE COPY Sbes MOT offer 3 pum-Arive facilitys 12 you hmve
only one drive on your 'K', use John Edwards' 'SUPERDISK 1D%
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5.U.C. SOFTWARE MANUAL 111 - APPENDIX B-4 - MUSIC STRINGS

EXAMPLES OF SHARP MUSIC STRINGS

‘The first exampe comes érom a program whi
o every Mastar copy of Sharp MI-S0A Disk Basic S-e811.

This ‘unde
B oo bt tax

leted by g 7, Bmurce DIKEDTT
at the first time of asking!!

REM From *The Well-tempered Klavier* by J.S. Bach

SREM
7 REM Salvaged from the depths of an MI-89A Master disk
8REM
Cha".
-ACF-ACF":Ph s
R$="-C-E-GCE-GCE" 54" T
Us="-F-C-ACHD-ACHD":V¥:

ue DD#-G-D-G-BF~G-BF*-EE#="~G-C-G-#AE-G-WAE"

929 TENPOS
1900 MUSIC AS,A%,B5,8,C8,C8,A$,A8,D8,D8
QRS B Surssan st
1992 MUSIC K8,C8,L3,L8, M5, M3 N8 N8,08,
1003 Mot n.nmat.n.l‘.u.n.n.m.n,-m
1004 MUSIC US,US,V8,VS, W6 W8 X8 X:
1005 MUSIC AAS/AAS,BBS,BBS,CCHCl

e sxanple comes drem  progeam which was writtan
by Maurice Hawes, to run on the MI-880 which was loaned
10 the S0 for th 1956 FCH Computer Shaw. 1 shows
how the }1-860 can play MUSIC in thres parts.

10 M1$="03DEDSASGARIGIFIEAR1 DARDS
20 M2$="03C802B703CSEIDICAR1 02B4R1B703CIR3

Houkd Y believe, this progranm curs on sariier Sharp
aneous parts; that would be a miracle!
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