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engineering
limited

2 4 Cdtifield Place London NW63BT • Telephone 01 3287145 6

IEEE-488 PET INTERFACES
Bi-directional RS 232 C Serial
with 40 char input buffer
and full RS232C handshake
Type C Uni-directional RS232C serial
AP
Addressable parallel for Centronics
or Anadex printers
QPI AP Micro based bi-directional serial
interface with buffering
Custom GPI software development
for special interfacing requirements
All serial interfaces incorporate
Software or switched Baud rate selection
with 1 6 different rates selectable
Crystal controlled Baud rate
Full RS232C handshake
20 mA current loop I.O. option.
All the above interfaces have two modes
of code conversion to match print out to
the PET screen for either display mode.
Non Addressable parallel
TV/Video interface
We also stock a range of PET connectors
B300

£186

£120

£106
£275

As the North West's main dealer in
Sharp office products, we are able to offer the renowned
MZ80K microcomputer at the following unbeatable prices:

£390.00
£410.00
£430.00

20K Unit

36KUnit
48KUnit

Peripherals for the above available at competitive prices.
ALSO:

•
••
•

Sharp PC1211 Pocket Micro £75.00
CE122 Printer Cass/ Interface £62.00
CE121Cassette Interface . . £13.00
£45
£46

NEW.... NEW.... NEW....
The Hardbox
Cor v us disk interface for PETs
The Hardbox enables a corvus drive to appear as a
high capacity high speed PET floppy disk unit
5, 10, 20 Megabyte drives available
Multi user capacity

NOW IN STOCK
* STOP PRESS-MZ80BS
all
Sharp Micro

We fully support our own
Systems.
Bespoke software undertaken for the above, also for the
new PC3201 System. CWO please add VAT & carriage.

FW
LIMITED

FLETCHER WORTHINGTON

(BUS. EQ.) LTD.,

PROGRESS HOUSE,
CECIL ROAD, HALE.
TEL: 061-9288928.

••

Access welcome
PERSONAL
CALLERS
WELCOME

• Circle No. 125

Daisy Wheel Printers
RP 1600

£1450

RP 1600 Flowriter
e up to 8k buffer
e Qume Diablo compatible
eAuto Bi directional printing

£1795

Both models available with PET, V24, or Centronics

interfaces

PET SOFTWARE
Intercomm
Generahpurposa Asynchronous
communications package . . .
e Emulates a wide range of terminals
e Sends and receives program & data files
e Permits communication with mainframes.

.. .

networks, other micros, other PETs

Wordcraft 80
TCL Pascal

£350
£375
£120

S100 HARDWARE and SOFTWARE
P&T S100 IEEE controller board with
CP/M. North Star or Custom Software
Measurement Systems high quality
dynamic memory boards.

£350

Low cost Micro-processor
development aids
8048 programming card
Prom simulator development board
A range of cross assemblers for most
popular micros

MZ80K owners — are you XTAL followers?
NOI Then please read on.
XTAL BASIC (SHARP)
Takes 5K less memory, has all the features of SHARP BASIC
PLUS Multi dim strings, error trapping, logical operators.
machine code monitor, more flexible peripheral handling.
improved screen control, increased list control, auto run. If..
then else and it doesn t stop there -it grows You can
extend the commands and functions at will-10K 12K. 16K.
BASIC7
SHARP to XTAL BASIC conversion program is included
£.40 plus VAT

Bi-directional serial board for your SHARP RS232
compatible <150 Baud to > 2400 Baud adjustable.
5.6.7.8 Bit words, plugs into MZ801/O £99.50 plus VAT.

Includes software for bi-directional use in XTAL BASIC.
software for using SHARP BASIC with serial printer
and self-diagnostic software for testing Baud rate etc.

GIVE US A TRY
CRYSTAL ELECTRONICS is the home of XTAL BASIC
ACCLAIMED BY MANY
Members ol Computer Hetaiiers Association & Apple Dealers Association'

£395
£249
£95

Circle No. 124

Shop open 0930-1730 except Saturday & Sunday
40 Magdalene Road Torquay, Devon England Tel 0803 22699

Telex 42507 XTALG
Access and Barclaycard welcome.

Hn

• Circle No. 126
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Feedback
Our Feedback columns offer readers the opportunity of bringing their computing
experience and problems to the attention of others, as well as to seek our advice or
to make suggestions, which we are always happy to receive. Make sure you use
Feedback — it is your chance to keep in touch.
Benchmark performance

However, in single-precision mode,
both these values are stored and dis¬
played in six digits: the value for each is
3.14159, thus giving a zero-difference
result. This last discovery has made me
suspect that perhaps the results for some
of the other machines that show many
zero errors in the tables do not tell the
true story.
Perhaps some of these machines only
store eight or nine digits and therefore the
entry of a longer number such as the value
of PI in MT3F results in truncation of the
stored number. This w-ould have the same
effect as that witnessed in the single preci¬
sion result, thus rendering the test invalid.
T A F Drake,

l FOUND the article “The true value of
benchmarks" in the June 1981 issue very
interesting and informative, supporting
ihe view that 1 have long held: bench¬
marks commonly used to compare dif¬
ferent microcomputers are worthless and
that the processing speed of a machine
should not, in isolation, be taken as an
indication of performance. While hesitat¬
ing to criticise such a well-researched and
presented feature by Boris Allan, I feel I
should comment on some of the points
raised.
Concerning the storage of large
numbers, the comments on page 77 about
the inability of certain machines to store
Ickenhain,
the elements for matrix larger than six by
Middlesex.
siv should not include the TRS-80 L2
machine. This system has the facility of
'inring and displaying numbers in dou- Thoughtful types
blc precision mode. In this mode, if a BOB SNELL'S and Barbara Colley’s Back¬
number consisting of eight or more digits gammon Program published in the May
is entered or if D is used in place of E as
1981 issue of Practical Computing was
the exponent, e.g., 3.48D+12, the excellent, and has already provided many
number will be stored as a 17-digit quiet hours of enjoyment. It certainly
appeals to the more thoughtful types, who
number.
I'he remark by Allan that he was prefer a game with more intellectual skill
unable to Define functions on the TRS- to the more visual appeal of Space
80 is true of the standard cassette-based Invaders and the like.
machine. User-Defined functions are
The major criticism from non-com¬
provided on the disc-based machine, puter types is that they are suspicious of
« Inch loads an extra 5K of Basic on top of
the internal random-number generator,
On resident ROM-based interpreter.
and find the program slow when playing
Owners of cassette-based machines can at higher levels. The first fear can be
have the same facilities if they use the G2 allayed by providing an input for dice
I o\ cl III Basic on cassette, available from thrown: the second problem would presu¬
mably be solved by moving into machine
0< alcrs for about £34.
My final comment concerns the result code
which is beyond my capability at
«>! the various results given in MT3F. My
the moment.
disc -based, 48K RAM. TRS-80 Model 1,
Incidentally, the logic in line 248 as
I tunning the MT2F and MT3F programs printed, is at fault: A$ cannot simul¬
csactly as written
including Dcf func- taneously not be “r” nor "a” so a return is
I turns
gives slightly different results never effected. A simple cure is:
248 IF A$ = A” OR A$ = “R" THEN RETURN
than those published in the article.
Perhaps the most interesting one is the 249 PRINT "(cursor up)'';: GOT0247
J F G Wort,
H suit for the PI
PI value
labelled
WU.
London
\HS (PI-PO) in table 3. This produces a
of 8. 742299041 4493 D-08 in doubl< precision and zero in single-precision
Tape reliability
mode.
When I first ran this program on the AS DEALERS in Nascom and Sharp Micro¬
VDl1 I was mystified by the apparently computers, we frequently encounter
Kt< .iter accuracy of the single-precision customers with a low opinion of cassette
MHHIC I then made a small alteration to tape as a storage medium. Such customers
the program to print out the actual values invariably ignore what we now believe to
I’l and PO (PI) and I found that in
be the true cause sub-standard cassette
double-precision, PI was stored as tapes.
1 1415926535897932— 17
In common with other dealers, we sell
digits and
displayed as 16 digits, while PI, or PO in
blank CIO or Cl 2 cassette tapes and
the table, was stored as 17 digits and believe them to be "screened against
displayed as 3.141592741012573
suitable therefore, for the
16 drop-outs”
I recording of digital data. After trying
digits.

—

—

—

-

■

—

—
—
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many suppliers’ “screened” tapes which
include a number of well-known brand
wc have now reached the
products
conclusion that if they are tested for dropouts, then the test criteria are totally in- I
adequate.
Among problems that we have so far
encountered are:
Errors because the tape becomes
creased by most normal cassette
recorders.
Errors because over-recording docs
not erase the old data.
Errors because a tape is read fre¬
quently and wears out very quickly.
No oxide layer on the tape; it took a
long time to decide if this was a Read
error or a Write one.
When asked, suppliers invariably say
that since no other customers have prob¬
lems, “it must be you”. Does this mean all
other customers are using low baud rates
such as those used by the TRS-80 for
example, and can therefore be supplied
with low-quality tapes without repercus¬
sion?
In view of this widespread problem, has
anyone found a source of supply which is ,
always reliable?
Richard Marshall,
Business and Leisure

—

•
•
•
•

Microcomputers,
Kenilworth,

Warwickshire.

Sharp reproof
I READ with interest the review of the
Sharp MZ-80K in the May 1981 issue. I
feel, however, that it would have been
better to review the Sharp components
separately from the Xtal software. In par¬
ticular, no mention was made of two of
the defects in the Sharp SP5025 Basic;
lack of string comparison and a limit of
255 on the size of an array dimension
which should be considered by anyone
thinking of buying the system.
While these shortcomings can be
resolved, they make Basic programming
unnecessarily complex, particularly for
business purposes where numbers of
items in excess of 256 are not uncommon.
The main complaint I have is not with
my hardware, which I feel is excellent, but
with what seems to be another example of
Sharp’s jealous attitude: the extreme dif¬
ficulty 1 have found in obtaining informa¬
tion.
I feel that the manual supplied with the
system is a good introduction to Basic and
simple programming on the machine
although it does not mention any of the
(continued on page 45)

—
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Sharp refuses to sell without its tapes

the assembly or machine-language
manuals, which might contain some of
this information. I understand that Newbcar offers annotated listings of the moni¬
tor and Basic at £15 and £30 respectively.
1 feel that this is far too much to pay for
this information which is as part of a £6
manual with the Apple.
As well as being frustrating, 1 feel that
this attitude is short-sighted. An examin¬

1

j
|

the present market surely shows
that those manufacturers now selling suc¬
cessfully are those who have been most
"pen with their information.
ation of

Philip Bolt,
Kirriemuir,
Angus.

Poking ZX-81
as does Mike Hughes in his
review of the ZX-81 in the June 1981
name, that it is almost impossible to Peck
and Poke the display is patently an exag¬
geration. The general case is to Print
spaces over the whole area to be used for
display at the beginning of the program.
Using the knowledge that the start of
display-file address is contained in bytes
16.196, 16397 Poking becomes relatively*
simple. Incidentally, 16396 is misprinted
as 166396 in the manual. This informa¬
tion and other useful addresses are. of
course, in the manual in the system vari¬
ables' table.
lo leave Input, the Stop
shift A
will work for a numerical input. In the
:ase of string input. Rubout the quotes on
t to Input prompt, then use Stop.
With regard to the use of a non-stan¬
dard set of character codes, I cannot ima¬
gine the average purchaser of a ZX-81
knowing the ASCII codes.
I fear that ZX-81 owners may become
like those who have owned and loved
Citroen cars, regarding their idiosyncrasics as that little extra Je ne sais quoi
rather than a disadvantage.
Guy Morgan,
Pontyclun,
Mid Glamorgan.

TO CLAIM,

—

—

Ada advantages
wttii i I AGREE with a number of the criti¬
cisms of Pascal made by Raymond

I

Anderson in May 1981, there are a
number of errors which should be noted.
I hese mainly arise because Pascal
implementations do not yet conform to
the ISO draft standard. The validation
j suite, currently available from NPL, is
| now being updated to the new standard so
that it will be possible to check compilers
lor conformance with the standard.
;

i

The specific points to be considered are:
An array parameter can have a vari¬
able size in Level 1 ISO Pascal. This is
the conformant-array parameter faci¬
lity. It will allow Pascal programs to
call NAG routines in many implemen¬
tations.
The mark-and-release storage mecha¬
nism is not part of the standard
because of its inherent insecurity.
ISO Pascal requires that procedure
parameters have their own parameters
specified so that this is no longer an
insecure feature.
As a final point, all of Anderson's
objections to Pascal are overcome in Ada.
Until Ada compilers are widely available,
Pascal is the obvious choice in many cir¬
cumstances for both micros and main¬
frames.
Brian Winchman,

•

mtimied from page 43)

i

software limitations. However, after hav¬
ing written to many suppliers and Sharp
l 1 K. I find it almost impossible to obtain
any further information. The kind of facts
I am looking for are, for example, des¬
acceptable
cription of the monitor
or, pro¬
commands, useful routines
gram pointers for the Basic.
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National Physical Laboratory,
Teddington,
Middlesex.

Flashing mystery
the Tandy Forum column of
the June 1981 issue of Practical Comput¬
ing was a short program listing to provide
the TRS-80 with a flashing cursor. I was
very eager to read this because, although
a simple aid. a flashing cursor enables one
to see the cursor position much more
easily.
Unfortunately, to my dismay, after
entering first the Basic program and later
the assembly language listing with the aid
of an editor assembler, I found that with
both programs, my machine jumped
immediately to the "Mem Size?" ques¬
tion.
I would be very pleased if anyone could
possibly help me with the problem as I
cannot see why this should occur. The
only solution I thought may lie in the fact
that my machine is equipped with the new
ROM and possibly the ROM-keyboard
driver address may lie in a different
address than that stated in the listing.
Graham Nichols,
tNCi UDFD in

Cheadle,

Cheshire.

Controlling Pascal
I BELIEVE there may be a very nasty bug
hiding somewhere in the system software
provided by Sorrento Valley Associates
with the Disc 2 + 2 Auto-Boot Controller
Card for Sin. disc drives, when working in
conjunction with the Apple version of
Pascal.
I used an Apple micro with an SVA
card, 8in. discs
they were un-named but
I believe they were of DRG manufacture
running under Apple Pascal Version
1.0. on a relatively large, stock-control
system. The problem manifests itself as an
infrequent but repetitive and potentially
fatal loss of volume directory, although
not necessarily on the same volume.
The program is well-proven on the
Apple mini-disc system, and over the past
12-14 months of operating on a “pure"

—

—

Apple system, the problem has never
been encountered. However, this particu¬
lar problem first occurred within hours of
using Apple Pascal on the 8in. SVA
system.
During program operation, there are
several areas where data is read per¬
manently to the disc, with a Close (File,
Lock) and Re-set (File) operation it
w'ould appear that the fault occurs after
the Lock, or at the Re-set operation. This
is borne out by the fact that there is no loss
of data after the volume directory has
been restored. The problem announces
itself with a
1 0 Error# 1 0
File Lost In Directory'
Thereafter, an examination of the
volumes will show one or other has lost its
directory, with
No directory on volume'
Until now, we have been able to rescue
the files, since we have kept a listing of the
directory, and use of the Pascal Filer Zero
and Make commands have helped us to
restore a working directory.
The fact that we have been able to
recover the data is in itself interesting,
since it implies that the directory blocks
and tracks have not been damaged, and
moreover, that the format of the discs has
not been upset. We have been in touch
with Microsense, whose only comment
was that we should not use non-Apple
accessories, and, apart from that, was
unable to offer any advice.
The supplier of the SVA card and the
disc drives, has been far more helpful, but
as yet unsuccessful in finding the cause,
let alone a solution. Our conclusions are:
Since we have not run the program on
any systems other than a "pure"
Apple and this particular make of
drive, we cannot be certain that it is
not the drives themselves.
That the tracks on the discs are un¬
damaged suggests that the read-heads
are not touching the discs, and in any
case, the problem is occurring on more
than one volume.
The drives have been changed, as has
the SVA card and connectors, elimi¬
nating the possibility of a rogue set.
The disc media have been changed, as
has the make of disc.
To the best of our knowledge, the
problem has not yet occurred in any
form on a Basic disc, and we conclude,
therefore, the problem is Pascalbased.
We do not completely eliminate our
software, but since we are experienced
in Pascal programming and have
several versions of this one running on
standard 5.25in diskettes without
problems, the program being the
cause seems improbable.
I shall be pleased to hear from anyone
who has experience of these drives.

•

•

•
•
•

•

K D How ton,
Southport,
Merseyside.

Q
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contained utilities for disc formatting and

disc copying together with a set of pro¬
grams designed to demonstrate the gra¬
phics capabilities of the machine.
From the documentation we were
given, it appears that software for an
assembler and Pascal is available but,
rather surprisingly, no mention is made of
a user-accessible disc-operating system.
The monitor and Basic are loaded auto¬
as soon as one has responded
matically
to the bootstrap's request “Disc or tape?”
and any operating system which exists is
transparent to the user.
The internal hardware is, at first glance.
straightforward, but closer investigation
| reveals some extremely cunning features
associated mainly with page| addressing. Good use is made of the PPI
| and PI/O to organise and re-organise the
system’s memory architecture by means

—

I

llI
I

j of I/O commands.

'I

Mike Hughes reviews the latest
small-computer system from
the well-known and reputable
Japanese company.
THE MZ-80B comprises a Z-80A micro¬
processor and associated electronics to¬
gether with an Sin. green video display, an
1,800 baud cassette deck and a 59-posi¬
tion conventional QWERTY keyboard
with extra keys for a numeric pad, cursor
control, tape control and 10 user-defined

functions.

All this is contained in a most attractive

silver-and-black, rigid-plastic cabinet

measuring 260mm. high by 43mm. wide
by 52mm. deep. For review purposes, we
used a Sharp MZ-80 FB twin doublesided disc drive and the Sharp MZ-80 P5

tractor-feed, dot-matrix printer.
The computer is a stand-alone unit and
program and data storage is adequately
catered for by the internal cassette drive.
In this mode, it falls into the general
category of personal computer with its
32K
optional 64K - of memory, a
page-addressed, memory-mapped 2K
VDU and a bootstrap loader in ROM

—
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which is selected from the memory
architecture once a system has been
loaded from tape.
An optional six-slot, busbar-extender
unit can be added internally which will
accept cards to drive other peripherals
in our case, we had the disc controller and
the printer interface. Furthermore, one
has the option of adding two 8K highresolution, video-RAM cards which sup¬
plement the normal character VDU to
allow you to superimpose two pages of
graphics on the composite display
whenever you want. Like the normal
VDU, these two graphics RAMs are
page-addressed. When this composite
system is assembled, it presents the user
with a very high-potential configuration.
The documentation of hardware and
software is modularised. For printer and
disc drive, there are simple instruction
leaflets describing how to insert the res¬
pective interface boards and attach the
external units. Also supplied are incredi¬
bly-detailed service manuals containing
full circuits, board lay-outs and exploded
mechanical drawings as well as trouble¬
shooting algorithms and parts lists.
The owners’ manual deals with initial

installation of the computer and gives a
brief overview of the system architecture
including the functions of the 8255 pro¬
grammable peripheral interface, the 8253
programmable interval timer and the Z80A-PI/O parallel I/O interface con¬
troller.
Almost half the manual is devoted to
the Z-80 instruction set, timing wave
forms for the Z-80 and similar matters
relating to the PI/O. The computer’s ser¬
vice manual leaves nothing to the imagi¬
nation and contains full drawings, lay¬
outs and parts lists.
There is no resident software apart
from the bootstrap ROM. All system
software is supplied either on tape or disc,
depending on your system configuration.
W'e were supplied with the Sharp SB5510 Tape Basic which includes the SB1510 Monitor and the SB-6510 Disc
Basic together with the same Monitor in
disc format.
The monitor and Basic must be present
in RAM concurrently as the monitor con¬
tains all the communications utilities.
Each of these packages is provided with

IMAGE/P
INP
INPUT

ABS
ASC
ATN
AUTO
BLINE
BOOT

CHAIN
CHANGE

INPUT*
INPUT/T
INT
KILL
KLIST

CHARACTERSS LEFTS
CHR$

CLOSE
CLOSE
CLOSE /T
CLR
CONSOLE
CONT
COPY/P
COS
CSRH
CSRV
CURSOR
DATA
DEF FN
DEF KEY
DELETE
DIM
DIR
DIR/P
END

*

LEN
LET
LIMIT
LINE
LIST
LIST/P
LN
LOAD
LOAD/T
LOCK
LOG
MID$

MON

MUSIC
NEW
NEXT
ON
OUT
PAGE/P
PATTERN
PEEK
POINT
POKE
POSH
POSITION
POSV
PRINT

REM
RENAME
RESET
RESTORE
RESUME
RETURN
REW

RIGHTS

RND
ROPEN
*
ROPEN/T
RUN
SAVE

SAVE/T
SET
SGN
SIN
SIZE
SPACES

All control of the cassette is via electro¬
nics or electronic-driven solenoids and.
therefore, it becomes a simple matter for
Sharp to provide software control of all
the functions. I he front-panel tape con¬
trols all operate through logic gates.
The square wave generated as a sound
source by the PPI is fed via a panel
volume control through a small power
amplifier to an internal 32ohm loud¬
speaker which generates enough noise to
be a confounded nuisance if the system
falls into the wrong hands.
Depending on the condition of bit 7 of
pre-selected to be an
the PI/O port A
addresses from D000H to
output port
FFFFH can be switched to the normal
contiguous system RAM or to the videoRAM area which comprises a straightfor¬
ward ASCII character display RAM and
two other RAMs which are used to store
graphics in dot matrices of 320 by 200
dots' resolution.
The character RAM occupies from
DOOOH to DFFFH while the two graphics
RAMs sit in parallel on addresses E000H
to FFFFH. The video RAMs are normally
being scanned to produce screen refresh
data but either or both of the graphics
areas can be switched in or out depending
on the state of output port F4H.
By a combination of output commands
to port A of the PI/O and port F4H, the
video RAM can be switched into or out of
the memory map and, when switched in.
any one of the three RAM areas can be
selectively written to or read from. It is, of
course, possible that some large programs
might contain video driving routines
which lie in the area of DOOOH upwards.
This could be embarrassing as this part of
RAM is switched out during video access

—

SQR
STEP
STOP

STRS
STRINGS
SWAP
TAB
TAN
TEMPO
THEN

—

At power-on, the memory is organised
| for the IPL, Initial Program Load, in
Tl$
ERL
which the bootstrap ROM is switched
TO
ERN
into the architecture starting at address
UNLOCK
ERROR
USR
EXP
OOOOH. To accommodate it, the bottom
VAL
FAST
32K of system RAM is moved upwards to
VERIFY
FOR
the
system
if
and.
start at address 8000H
WOPEN
GET
has a full complement of 64K RAM, the
WOPEN/T
PRINT*
GOSUB
XOPEN
PRINT/P
GOTO
top 32K is switched from the memory
PRINT /T
GRAPH
map.
READ ......
-—
During IPL, the system program is -- IF loaded into RAM starting at address Table 1. All the reserved words of the discI 8000H. On completion of the load, the Basic interpreter SB-6510.
architecture is switched to remove the
for short periods of use. It might,
bootstrap ROM and change the start
address of the RAM which now holds the however, give eyestrain to anyone using
the system for long periods.
system program so that it resides from
The keyboard is operated as an I/O
address OOOOH upwards. For a 64K
via a matrix of output and input
device
into
back
switched
is
32K
system, the top
the map providing an uninterrupted 64K signals from the remaining bits of PI/O
port A and the whole of port B which is operations.
of RAM from OOOOH to FFFFH.
To overcome the problem, as if life is
RAM
pre-set to be an eight-bit wide input port.
The normal character-display
complicated enough, a further line —
not
The programmable peripheral inter¬
generates a screen containing 24 lines
of the PI/O port A will block6
bit
and
output
two
as
be
organised
this
is
can
but
chip
face
with 40 characters per line
the
start address of the whole video
move
altered through software — bit 5 of the one input port which issue control
down to 4FFFH.
area
RAM
Stop,
drive:
the
cassette
to
per
characters
instructions
to give 80
PI/O port A
is
performed by the slick simpli¬
this
All
line. Normal or reversed-field characters Play, Fast Forward, Rewind, Motor On/
chip which, as well
custom-built
a
of
city
etc.,
Read,
the
Write.
Tape,
Eject
Off.
I can be displayed.
select signals,
complex
the
producing
as
When operating with 80 characters per display, Reverse Video, the soundaddress selects for the
row
also
generates
LED
panel
front
the
and
is
readability
gate
generator
line, the 8in. screen's
(continued on next page)
' considerably impaired, but is adequate indicator lights.

*
*
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its own detailed user manual.
As well as the system software, the disc
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Review
(continued

from previous page)

four banks of 41 16 D-RAMs which con¬

I
I

I

stitute the system memory.
Interfacing to the peripheral printer
and disc drive is simplicity itself — umbili¬
cal cables with polarised plugs. The only
problem is that a separate mains lead is
required for each unit and a short
earthing braid has to be connected
between the computer and each peri¬
pheral. This is particularly annoying as it
limits the separation of the units to only a
few inches.
Although we were supplied with both
tape and disc forms of Basic, we concen¬
trated on the use of disc Basic for the
purposes of the review. To load required
the software disc to be inserted and the
IPL. program in the bootstrap ROM
assumed control.
Loading was fully automatic and
required no special commands to a disc¬
operating system; loading time was
negligible
just a few seconds as
opposed to about 1.5 minutes when load¬
ing Basic from tape.
The Basic system software consists of
two parts; a monitor containing commu¬
nication subroutines and other utilities
which the Basic interpreter calls on from
time to time, as well as a set of rudimen¬
tary commands which can be accessed by
the user for dc-bugging purposes and the
Basic interpreter itself.
After initialisation, control passes
straight to the Basic command mode
w'hich permits all the normal “immedi¬
ate” commands as well as a number pecu¬
liar to the Sharp. One such command is
MON which transfers control to the
monitor with six command options
invoked by single depressions of the pre¬
scribed alpha key:

—

M; permits inspection and change of Hex data
in any address location
D: Gives a Hex dump of memory between any
two specified addresses It is a very simple
dump with eight values per line
ASCII
codes are not decoded Long dumps can be
temporarily paused for inspection by holding
down the spacer bar.
J: Transfers program control to any specified
address location and is the only way control
can be passed back to Basic provided one
can remember the start address of Basic
without doing another IPL.
S: Will generate a named file on cassette tape
and save the contents of any specified block
of memory on that file. If required one can
specify a jump address to go with the file If
such an address is specified, execution from
it occurs automatically after the file is loaded
Note that even with disc Basic, the monitor
will only save a Hexadecimal file to tape.
This is rather frustrating to the user and the
only way to generate a machine-code disc
file is to use the tape to disc-copy utility after
executing the above routine.
V: Is a verify command which confirms that
data on a cassette tape file matches the
original data in the memory block from which
it was saved
L: Loads a named file from cassette tape into
memory. If a jump address was specified
program control is transferred automatically
to that address, otherwise control is passed
back to the monitor,

—

—

—

As mentioned, the functions of the
monitor are extremely rudimentary and
58

do not provide for setting break-points or
displaying and changing register values.
The disc Basic SB-6510 is in a totally
different class and contains no less than
1 18 keywords for commands statements
and functions. These are briefly listed in
table 1. Many are perfectly standard
Basic words but the ones which carry out
unusual operations on the MZ-80B are as

follows:
Commands
DIR/P: Prints the file directory of a specified
drive to the line printer.
LOAD/T: Loads Basic text from the cassette
tape deck. The "T" differentiates between
this and a load from disc.
SAVE/T: Saves Basic text to cassette tape
whereas Save outputs text to disc
VERIFY: Performs a comparison between
data on cassette tape with that in the Basic
text area.
MON: Transfers control to the monitor
BOOT: Re-activates the initial program loader
KLIST: Displays a list of the string definitions
which have been allocated to the special
function keys.

File-control statements
LOCK; A software write protect for specified

files.
UNLOCK: Counteracts the effect of Lock for a
specified file.
RENAME: Changes the name of a specified
file.
DELETE: Deletes a specified file which has not
been Locked.
CHAIN: Deletes current Basic program and
loads a specified one transferring control to
the new program.
SWAP: Like Chain, but saves the old program
and when new program is completed, the old
one is re-loaded and execution continues
from where it left off — rather like a Call.
WOPEN: Creates a sequential-access disc
file.
ROPEN: Opens a sequential-access disc file
for reading.
XOPEN: Opens a random-access disc file for
reading or writing.
WOPEN/T: Opens a sequential-access Tape
file
ROPEN/T: Opens a sequential-access Tape
file for reading.
Other file statements ending with /T are asso¬
ciated with the cassette tape.
Definition statements
DEF KEY : Allows a string of text to be assigned
to any one of the 10 special function keys.
For example, allows Run to be a single
keystroke operation if required.

Control statements
CURSOR: Moves the cursor to any position on
the screen. The position of the cursor can be
determined from the two system variables
CSRH and CSRV — horizontal and vertical
co-ordinates respectively.
CONSOLE: Has several functions: limits the
number of lines which are scrolled; alters the
number of characters per line from 40 to 80
or vice versa; reverses the display from light
on dark to dark on light.
CHANGE: Reverses the function of the shift
key for alphabetical characters.
REW: Rewinds cassette tape.
FAST Fast-forwards the cassette tape
Tl: Sets the internal real-time clock.
MUSIC: Generates a melody from a string of
data

TEMPO: Sets the fundamental speed of
playing music.
Graphic statements

GRAPH: Selects one or the other or both of the
two graphic RAMs for writing to or displaying

from.
SET: Puts a dot into a specified location in the

operative graphics RAM.
RESET: Clears a dot from a specified locatio
in the graphics RAM.
LINE: Draws a high-resolution bright line
between specified points in graphics RAM. |
BLINE: As for line but draws a black line.
POSITION: Used in association with Pattern to|
place a pointer to a position in the graphic
RAM from where a pattern of dots is place
depending on the binary pattern of an ASCII|
data string. POSH and POSV are systen
variables defining position of the pointer.
POINT: Ascertains whether the dot at a speci¬
fied location is set or re-set and allows a|
branch on the result.
Machine-Language statements

LIMIT: Truncates the amount of RAM available|
to Basic to leave space for user machine
code programs.
Printer-control statements
PRINT/P: Outputs all print statements to the|

printer.
IMAGE/P: Draws a dot pattern on the printer |
according to the value of the operand.
COPY/P: Causes the printer to copy either theI
current alpha-numeric character display or|
one or both of the current graphic diaplays.
PAGE/P: Defines a number of lines per page|
for the printer.

The Basic interpreter has obviouslyl
been designed to make full use of the very]
versatile graphics display hardware and j
with careful programming, the most stun¬
ning displays can be achieved. These are|
well illustrated by two of the example]
programs which are supplied — a specta¬
cular Fruit machine with fruit-shapedI
fruit and an incredibly-detailed time zone I
map of the world with digital clocks showing the current real-time in various coun¬
tries.

1

Conclusions

•

A very attractive computer with very
powerful graphics capabilities. It is a pity
that a full system involving discs and
printer should need separate mains cables
as this leads to an untidy set-up.
While the Basic interpreter is perfectly
adequate for most purposes — graphics
handling is excellent
the built-in moni¬
tor leaves much to be desired. We have,
however, been advised that Sharp is
releasing CP/M configured for the MZ80B so there will soon be a wealth of
software — Basics, Pascals, Fortrans and
assemblers which are well-tried and will
run on the machine.

•

—

double-density, double-sided
•discs,Thealthough
only 5.25in., provide very
high-capacity program and data
Having the cassette-tape drive
well
• discs
is agreeable luxury and offers

as

an

storage.
as
an

alternative medium, for back-up copies of
valuable data.
When operating with 40 characters per
line, the screen is easily readable but, with
such a small screen, the 80-character
option creates a little eyestrain.
Documentation — particularly for the
hardware — is first class.
It is hard to fault such a beautifullydesigned machine which looks so stylish. It

•

•
•

is a pleasure to handle and has so many
useful and interesting features.
JT]
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Since its introduction the Sharp MZ-80K has proved to be
one of the most successful and versatile microcomputer
systems around. Sharp now have a comprehensive range of
products ready to make the powerful MZ-80K with its
Printer and Disc Drives even more adaptable.
Products include: - Universal Interface Card, Machine
Language and Z-80 Assembler packages, CP/M* plus a
comprehensive range of software.
•Trade mark of Digital Research Ltd

AVON

BCC Shop Equipment Ltd
Bristol. Td 0272 425338
Decimal Business M/Cs Ltd
Bristol.Tel 0272 294591
BEDFORDSHIRE
H.B. Computers (Luton) Ltd
Luton.TH: 0582 416887
BERKSHIRE
Newbear Computing Store Ltd
Newbury Tel 0635 30505
BIRMINGHAM
Camden Electronics
Small Heath.Tel 021-773 8240
E.B.S. Ltd
Birmingham. 1. Tel 021-233 3045
Electronic Business Systems Ltd
Birmingham Td: 021- 384 2513
lax Rest Ltd
Birmingham Tel 021-3284908
Newbear Computing Store Ltd
Birmingham B26, Tel 021 707 7170
BUCKINGHAMSHIRE
Interface Components Ltd
Amersham.Tel 02403 22307
CHESHIRE
Charlesworth of Crewe Ltd
Crewe. Tel 027056342
Cash Register Services
Chester. Tel 0244 317549
Cheshire Computer Services Ltd
Levenshukne, Tel 061-225 4763
Fletcher Worthington Ltd
Hale,Tel 061-9288928
Newbear Computing Store Ltd
Stockport, Tel: 061-491 2290
Ors Group Ltd

Warrington, Tel: 0925 67411
CLEVELAND
Hunting Computer Services Ltd
SI/vLInn.nn Tut TrJ rXJtl 7CO~7nO
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GET FTALLHERE

DERBYSHIRE

LEICESTERSHIRE

Chandos Products

Gilbert Computers

Lowe Electronics Ltd

Lubcnham. Td 005865894
G.W. Cowling Ltd

NewMHvTd New Milh 44344
Matlock. Tel: 06292817

Leicester, Td 0533 556268
Leicester Computer Centre
Leicester. Td 0533 556268
Mayes Hi FI
Leicestershire Tel Leies. 22213
LINCOLNSHIRE
Howes Elect. & Autom. Seers
Lincoln. Td Lincoln 32379
Z.R. Business Consultants
Lincoln, Tel 0522680087
DORSET
South Coast Business M/Cs
LONDON
Femdown.Tel 0202 893040
Bndgewater Accounting
ESSEX
Whetstone. Td: 01 446 0320
Prorole Ltd
Butel-Comco Ltd
W*stdiff -on-Sea, Tel. 0702 335298
Hendon. Td 01-202 0262
GLOUCESTERSHIRE
Central Calculators Ltd
Gloucestershire Shop Equipment Ltd London EC2 Td: 01-729 5588
Gloucester, Tel: 0452 36012
Digital Design & Development
HAMPSHIRE
London W1, Td 01-387 7388
Advanced Business Concepts
Euro-Calc Ltd
New Mittnn. Tel 0425 618181
London WC1. Tel 01-405 3223
Xitan Systems Ltd
Euro-CaJc Ltd
Southampton. Tel 0703 39890
London EC2.Td: 01-7294555
KENT
Euro-Calc Ltd
Video services (Bromley) Ltd
London W1. Td: 01-636 5560
Bromley, Tel CM -460 883 3
Lion Computer Shops Ltd
LANCASHIRE
London W1. Tel 01-637 1601
B & B Computers Ltd
Personal Computers Ltd
London EC2.Td: 01 6268121
Bolton. Tel 0202 26644
H. R. Control Systems Ltd
Hart House
Chorley, Tel 02572 75234
London EC2.Td; 01-7293035
Sound Service
Sumlock Bondain Ltd
Burnley, Tel 0282 38481
London EC1, Tel 01-253 2447
Sumita Electronics Ltd
Preston, Td: 0772 51686
The Micro Chip Shop

DEVON
Crystal Electronics Ltd
Torquay. Tel 0003 22699
Plymouth Computers
Plymouth Tel 0752 23042
EXETER
Peter Scott (Exeter) Ltd
Exeter. Tel 0392 73309

.
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You’ll find all the help and advice you need about
the MZ-80K at your Specialist Sharp Dealer in the list below
If there is no dealer in your area, onf you require any further
information write to:-Computer Division,Sharp Electronics (UK) Ltd.,
Sharp House, Thorp Road,Newton Heath, Manchester M109BE

O')*.3 AmiV)

SALOP
MANCHESTER
Sumlock Electronic Services Ltd Computer Comer
Manchester M3,Td 061 834 4233 Shrewsbury, Td 0743 59788
SCOTLAND
Sumlock Software Ltd
A & G Knight
Manchester M3.
Aberdeen,Td 0224 630526
Td: 061-228 3502
MERSEYSIDE
Business and Electronics M/Cs
Microdigital Ltd
Edinburgh. Td 031-226 5454
Liverpool, Td 051-227 2535
Micro Centre
Sota Communication Systems
Edinburgh, Td 031-556 7354
Liverpool L14,Td: 051-4805770
Microforth
NORFOLK
Dunfermline. Tel: 0383 34954
Sumlock Bondain (East Anglia)
Moray Instruments Ltd
Norwich, Td 0603 26259
Elgin. Td 0343 3747
NORTHAMPTONSHIRE
Pointer Business Equipt Ltd
Computer Supermarket
Glasgow, Td 041-33? 3621
Corby. Td 053666
62571
Tyseal Computers Ltd
H.B
Ltd
Aberdeen. Td 0224573111
Kettermg, Northamptonshire
SOMERSET
Td 0536520910
Norsett Office Supplies Ltd
NORTHERN IRELAND
Cheddar, Td 0994 742184
Bromac (U.K.)
SOUTH HUMBERSIDE
Antnm,
Co
Tel 023831 3394
Silicon Chip Centre
O & M Systems
Gnmsby. Tel 0472 45353
Belfast, Td 023249440
STAFFORDSHIRE
The Microcomputer Centre (N.1.) W. B. Computer Services
Bdfasi.Td Belfast 682277
Cannock. Td 0549 75555
NOTTINGHAMSHIRE
SUFFOLK
Mansfield Business M/C Ltd
C. J. R. Microtek Co. Ltd
MansMd.Td 0623 26610
Ipswich, Td 0473 50152
OXFORDSHIRE
SURREY
Oxford Computer Centre
R.M.B. Ltd
Oxford, Td: 066545172
Croydon. Td: 01-684 1134
or 0865 49349
Saradan Electronic Services
REPUBLIC OF IRELAND
Wall-ngton.Tei 01-6699489
O'Connor Computers Ltd
T & V Johnson (Microcomputers)
Galway, Td 000961173
Camberley, Tel 0276 20446
Tomorrows World Ltd
Dublin 2,Td: 0001 776861

SUSSEX
Gamer
Bnghton, Tel 0273 698424
Jax Rest Ltd
Bnghton. Td 0273687667
M & H Office Equipment
Bnghton Tel 0273697231
Oval Automation
Worthing. Td 0909 501355
WALES
Limrose Electronics Ltd
Wrexham. Td 097 889 5555
Momston Computer Centre
Swansea.Td 0792 795817
Sigma Systems Ltd

Cardiff.Td 0222 21515

WARWICKSHIRE
Business & Leisure Microcomputers
Kenilworth, Td 0926512127
WORCESTERSHIRE
Capricorn Computer Systems
Worcester. Tel 0905 21541
YORKSHIRE
Bits & PCs
Wetherby. Tel 093763744
Datron Micro- Centre Ltd
Sheffield. Tel 0742 585490
Huddersfield Computer Centre
Huddersfield, Tel 0484 20774
Neecos (D.P.) Ltd
Darlington. Td: 0325 69540
Superior Systems Ltd
Sheffield. Tel 0742 755005
Ram Computer Services Ltd
Bradford.Id 0274 391166
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S 100 REALTIME CLOCK

1) IEEE Standard S 100
2) Hours, minutes, seconds, day of week, day, month.
year and leap year
3) On board battery maintains time-keeping on power

down
4) Jumper selectable S 100 Interrupt
5) Uses only three I/O ports
Features IK Bytes battery maintained Sequential

Access Memory on board
PRICE £129.50 * VAT
(With all necessary documentation)
British Design and Manufacture
Trade enquiries welcome
Available from:

Y METHODS LTD

—

31 Lullington Garth, Borehamwood
Herts WD6 2HD
Tel: 01-207 0041

Circle No. 191
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One can see that it swings between + 1
and —1 along the “x” axis and similarly
along the “y” axis. It is obvious, then, that
a function in the form y=f(x) would not
do to generate this trace. That function
implies that one can have any value for
“x”, and in the case of a circle, this is
plainly not true.
One must then introduce a third quan¬
tity, for instance, time, which we will label
“t”, and have two functions x=f(t) and
y=g(t). With what functions then can we
generate a circle as “t" is incremented?
The answer is x=sin(t) and y=cos(t). You
will notice that both functions keep the
“x” and “y” values within the range +1
and 1.
One can use parametric functions then
to draw' circles, ovals, trochoids, deltoids,
cardiods and countless other regular and
irregular shapes. These graphs still show
the relationship between a quantity “x”
and a quantity “y”, but instead of showing
how the “y” quantity changes as one
alters the “x” quality, they show how the
“x” and “y” quantities change as one
alters another quantity "t”.
Let us then consider a program to
generate such graphs. One is faced with
similar problems to those before.
However, we cannot solve them in the
same way. The graph cannot move conti¬
nuously from right to left as it is "t" and

20% DISCOUNT
on

PET
3008N Normally £450
and

30016N Normally £550
HURRY WHILE STOCKS LAST
Also available - the 4000 and 8000 series
FOR THE BEST DEAL IN TOWN
ALWAYS RING 236 2000
THE METYCLEAN GROUP,
Fleet Lane House, 32-36 Fleet Lane.
London EC4M 4YD
Prices quoted exclude VAT

not “x” which, is now

-

being incremented
for the plot. In the case of the circle, for
example, while “t" grows increasingly
larger, “x” moves to and fro between +1
and —1.
In Parametrics. the whole graph must
be generated on a stationary screen. The
user specifies which part of the "y” axis
and which part of the “x” axis he requires.
One must attempt to achieve the finest
definition we can from our choice of cha¬
racters. If we use horizontal lines, as
before, W'c have the “y” axis divided into
192 distinct parts, but the “x" axis is
divided into only 40.
Supposing wc use vertical lines, there
are eight different forms of these also.
With them, the “x" axis can be divided
into 320 distinct parts, but then the “y”
axis can only be divided in 24. Both of
these would seem to he far from satisfac¬
tory.

Examining the other characters, one
finds that one could use the quartersquare as our basic unit. With these cha¬
racters. we could divide the screen into 48
by 80 different parts, giving us a total of
3,840 plottable positions. This is,
however, only half the total we could have
obtained using vertical or horizontal lines
— they both give us 7,680.
Now’ consider what we could achieve if
we were to lay the horizontal and vertical
lines on top of one another. Wc could

Figure 4.
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JOYSTICK
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RUGGED & RELIABLE
TAMARISK JOYSTICK
£22.50 inclusive
from TAMARISK DESIGN SERVICES
290 Brooklands Rd„ Manchester M23
061-969 8729

• Circle No. 193
Software for MZ80K £8.50 EACH
Treasure
Space Adventure
Impossible Maze
Cowboy Round-Up
MX80 Composer
Grand Prix
One Man One Dog
Kaleido
Spies

The Pit
Road Race
Alligator

Word Power
History
Geography
Memory Test
Mult Tables
French
German
Spanish
Welsh
Math Test
Maths Drill
Master Mind

MORRISTON COMPUTER CENTRE
_ 46 CROWN STREET.
SHARP MORRISTON.
SWANSEA. Tel: 795817

T4UU l-T
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PERSONAL SERVICE FROM
SHARP'S BIG DEAL
= A System

X
System
No
=

Out of
Stock

This can be avoided
SHARP MZ80B 64k £1085 + VAT
SHARP MZ80K 48k £439 + VAT

A.W. Hawkins
have a large range of ribbons
and other computer
supplies available from
stock.

We are just back from
Japan with
PASCAL, FORTH, ALGOL, COLOUR AND A
SUPER 4 MHz CPU FOR THE MZ 80K
Write for full details and our latest newsletters

A.W. Hawkins & Co. Ltd.

KNIGHTS COMPUTERS

1-5 Clerkenwell Road
London EC1
Tel: 01-253 0768

108 ROSEMOUNT PLACE, ABERDEEN
TEL: 0224 630526

• Circle No.

384

•

Circle No. 385

64K
APPLE 3[ Plus

Included in this unique offer are the

following:-48k Apple II plus ‘ Euro’
16k RAMEX 16 Expansion board
Monochrome Modulator

-

-

£640

Includes
48k ITT 2020
16k RAMEX 16 Expansion board
2 Disk Drives 1 with Controller
Colour Modulator

All prices exclude VAT
Delivery will be charged by area rate

Most Credit Cards accepted

In aClass of Their Own,
232

£899

DDP Research & Marketing
17 Nobel Square. Basildon, Essex SS13 1LT

Tel: (0268) 728484

•
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