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Editorial

Well, here we are again, and on-time again. It amazes me just how gquickly three
months goes by, and I'm glad that I'm not responeible for a weekly journall

Eesponse to Dave Hunt's "how about & emall section on M5-DOS and IBM clones™ has
been very positive. 781 of respondents said *"Yes®, 111 said "OK, if you have
to*, and 11X said *Mc®. On the basis of this alone there is absolutely no doubt
that we should include further articles on clones/M5-DOS8 in the future.

Unfortunately, statistically this information is totally inwalid, as only 9
people responded. So, how about this 28 & percentage of total readership,
rounded to the nearest whole point? 1I saild "Yes" and §91 didn't respond.
Hmmm, that makes it rather more difficalt]

When you recelve the next issue of Scorpioc News, you are going to be asked to
vote with your cheque books. By then it would be nlce if wve knew what proposed
future direction for the magazine ls golng to guarantee that the maximum number
of people resubscribe. 5o this time, do please cast your vote [very topical
this; as I write it's the General Election next weekl). Let us know what you
want to see happen. Are you going to resubscribe? If not, why not? What
content do you want to seal! Would you like the magazines more or less
frequently? Would you like lower or hi r subscription rates? Would you like
more or less pages per issue? This is a very democratic publicationl

We want to satisfy you, our customers, as satisfied customers give repeat
business, which is what it's all about. But, do ease be realistic too. Don't
say "I want bigger, more frequent magazines for half the price”, but work on
the basis that more magazines means either more money or fewer pages; fewer
pages meane less money or more magazines, etc.

Hascom - 10 years on

This Hovember sees the 10th anniversary of the launch of Nascom 1. I'm sure
that some of you, as I do, see this as an ideal opportunity for a "happening”.
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We are quite willing to help arrange something, and again would ask for opinion
on what that should be. The scope could range from half a dozen of us meeting
in a Pub in the London area for a couple of drinks and a chat, to a2 hundred
people at & week's conference in Jersey, with guest speakers such as Richard
Beal, Dave Hunt, Doctor Dark, etc, plus representatives from various past and
curcent BO-BUS suppliers! Of course, the cost of thie might range from nothing
to, say, £500 a headl

S0, again, please drop us a line if you are interested. A guiet get together?
Equipment demonstrations (your own, or manufacturers’)? Talks? An afternoon, a
pight, & weekend? Chesham (where it all started), London, Scotland, Bahamas?
How much are you willing to spend? If there seems to be any pattern to what
gople want (and please give some optione/ranges), and if there is sufficient
nterest, then we will propose something in the next lesue. I guarantee that
there will be something happening, but it may just be John Marshall, Dave Hunt
end I having half a pint in a Pub Iin Harrowl LET US EHOW WHAT YOU WANT.

Support our supporters

If you are purchasing something for your system, hacrdwace or software, why not
buy it from one of the companies that advertise in this or other lesues of
Scorpio News? They are supporting your magazine, so please sopport them. Let
them know that your business s because of thalr advert herel! And If your usual
dealer doesn't advertise in Scorpioc News, then tell him he ought too!

What's New?

New products continue to become available for 80-BUS based systems. Here are a
few details - contact & Gemini dealer if you want to know more.

Gamini have released the GMB73 EAM-DISK board. Excesdingly similar in looks and
function to the GHB33, & 512 Kbyte RAM-DISE board, the GHEB73 has a capacity of
2 Mbyte. All Gemini CP/M BIOSs, from Verslon 3.2 onwards, will automatically
soe and use it as drive "Mi*. Price iws £593. (Add VAT to all prices here.)

PEM Hemory Systems in Ireland have also lasunched a RAM=-DISK board. Thie is
fully compatible with Gemini's GMB33, also with a capacity of 512K, but the PBM
board is non-volatile. An on board battery gives two months dats retentlon.
The board can be supplied with or without memory devices, and can support any
28/32 pin device, including EPROMs. With 512K, £370. With OK, £270.

A new range of frames and frame based systems are now available from Gemini.
The frames are based on 19 5U unite and there are wvarious optional power supply
enclosures, drive enclosures, etc. The systems are targetted at Development
markets, and are available in floppy or Winchester/floppy versions, with either
Z80/CP/M 2.2, or B08BB/MS5-DOS, host CPUs/Operating Systems. Frame prices start
at £72, gystem prices at £1495. The systems are called “Odin-.

Geminl are now promoting the Costgold 8088 based CPU/256KE RAM board, as used in
certain versions of the "0din® eystems above. This board can run the M5-DOS
Operating System, and price is £350. Rumours too of an BO2B6 in September?

Gemini have also launched a new verslon of their disk transfer Hultl-Format-BIOS
system. (M-F-B 2 remains available.) The new system is renamed DX-3 (for Data
echange). Physically the system wvaries in having all of its drives in a single
wnit - 5.23" 96etpi, 5.25" 48tpi, 8%, 3.3 anmnd 3* flatppi" are supplied as
standard, plus a Winchesster. @ system is now driven from a Wyse-50 terminal.

The DX-3 software is also extensively revised, and more comprehensive. Code
conversion and mass duplication facllities are now incorporated ae standard, and
most commonly used facilities are available from & new menu driven front end,
AMIE (All Hedis Interchange Environment - I thinkl). With AMIE, support is
relatively easily added for different Operating Systems, and various options
will become available over the next few months. Complete systems from £7950.




Doctor Dark’s Diary - Episode 26
Gempen, alias GM519/520[521

This article, and the last one, come to you courtesy of Gempen, which is &
version of Diskpen specially adapted to make use of those features of the Gemini
GMB812 IVC video board that make it eo much better than a Mascom 1 display, for
inestance. It also works rather wall with a GHB32 SVC, and I find it ideal for
writing these articles.

It ien't WordStar. I'm gled. WordStar is very powerful, and very expensive
too. Gempen is sensibly priced, and is easy to learn to use. It does &ll the
text formatting that I need for these articles, namely word wrapping and padding
lines out to the right length (right justification), ueing very simple commands.
It dossn't do footnotesm, or cope with 32 Hi:p'bst- files. S5till, you don't want
me to write 32 Megabytes, do you? [Ed. - You do, and you're fired.]

The manual is written In the kind of English real people understand, and is
falirly short. I was interested to note that not only does it tell you how to
extend the program to do fancy printing with a suitable printer, but there is
also a very clear explanation of how to get your text back if you accidentally
exit from the program without saving. I bet the WordStar manual doesn't do
that!

I could list all the commands the program uses, but it would be & waste of
space. It does all the obvious things like inputting, deleting, search and
replace, read from diek, that you would expect, with commands that almost all
use the most obvious single letter of the alphabet. Why do control K Q, when
you can do a nice simple Q7 If you need a simple effective text editor, buy
this one.

Hisoft C - is it all wet?

Sorry about the heading, I tried to resist the temptation, but failed. Therwe
seems to be a habit among the suthors of C books and manuals to include odd
headings and quotes from Lewis Carroll®s "The Hunting of the Snark', or poems
that mention the sea. These people have corrupted me. It can't have been the
BASIC, Mr Dijkestra, I haven't touched any in ages...

Anyway, Hisoft C++, it says here, is an extremely fast C compiler for CP/H-80
machines, and is also available for those machines in plastic cases imported by
that nice Mr Sugar. I had no idea that people who bought those were likely to
want to write programe on them, let alone inm C, but let it pass. C++ is
supplied complete with the excellent program editor that I mentioned in the last
episode, g0 that it 1s easy to creste and edlt your source code, with no risk of
etting it word-wrapped by saccident. (An aside on editors. A friend of mine
as told me about the latest tremd, the folding editor. (Don't paniec, Paull
I'm talking about text editors.) Omne of these is supplied by Inmos, with thelr
Occam development eyetem, apparently. It seems the "paper® in this editor can
be *folded® so that you can have several parts of the file on screen at once.
Much better than having to scroll up and down to refer to other parts of the
code, I would imagine. And not as ugly as all these awful windowing systems,
either, even if they are able to do the same trick, which I doubt. Hurry up and
write one, somebody. Preferably Hisoft.)

The compiler rupns fase, as 18 usual. I found using = certaln other firm's
compiler on the office Sirius was almost an overnight batch job, but this one
doesn’'t mess about. On the other hand, the poor Sirius does have to spend an
awful lot of ite time changing the speed of ite disk drives. Random access
files are catered for by C++, and the manuanl describes iteself as "large and
comprehensive®, with "numerous easy worked examples of C and a complete guide to
the language.®” This, I think, is optimistic. The manual ils excellent, but
teying to learn & ll.l:l.g‘l.'l.lﬂl from the manual is not the best way of doing it.
Does anyone remember the Hascom BASIC manual? 5o I read some books...
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*C Language' by Friedman Wagner-Dobler, published by Pitman. E£3-95. Don't buy
this, I think it is awful. Look at p-in 25 and 26 in Boots, Lif you don't
believe me. [Ed. - can't I just wear sneakersl)

*Practical C" by Mark Harrison, published by Sigma Press. £7-95. Much better,
especially as it uses Hisoft € in the examples; shame it had to be the Amstrad
version, but nobody is perfect. Don't be put off by the blurb telling you to
*avoid C sickness®.

*Understanding C* Bruce H Hunter, published by Sybex. I sesm to have pealed
the price tag off this. It was expensive, but is good.

*The C Compendium” by David Lawrence and Mark England, published by Sunshine.
£12-95. This gives a lot of examples of routines, building up into a useful
library. I forgive the suthors for saying Quicksort is "probably” the quickest
in-memory sort. I thought Enuth said it was definitely the quickest.

Enough name dropping. Having resd all those, I thought I ought to be able to
program in C. I was right. The input and ocutput the language uses sce like
those in Unix, which is right and proper, and unpleasant to use as well. As
languages go, C is very concise, which is & good thing sometimes. It can be a
bad thing as well, and I found myself frequently baffled by code written to
impress, when I looked at some more C programs recently. The problem is that
many programmers like to use slick tricks, which are difficult to read. Anyone
lumbered with the task of maintaining such a program will know what I mean.

Hisoft C follows the standardes laid down by EKernighan and Ritchie, who
apparently are major deities in the Unix/C view of the universe. You can write
i++ or ++1 instead of 1 = i+1, which is fairly comprehensible. And you may be
easily able to appreciate that there is a difference between comparatively
simple statements like i={j++)+(k++) and i=(++])}+(++k). But sooner or later,
you will fail to understand what a bit of code does, and alter it disastrously.
(The first assignment increments ] and k afcer it has set { to their sum, so i
ism j+k, whereas the second assignment makes i hold j+k+2.)

The language is certainly very powerful, but it does not protect the programmer
from making mistakes. Where Pascal will notice you are trylng to access an
arcay alament that does not exist, C will cheerfully amend the operating system
for you. The resulting crash is usually a real mess. Anything you write that
fulfills the rules of C syntax will compile...

Still, Hisoft were only following the rules there, and none of that is thelr
fault. The real catch, with this compiler, is that there are no *reals’. HNow
this is a big disappointment, and not just because it means we are unable to run
that damnable benchmark program. Floats are an important part of much of
computer programming, and this compller would have been a really great ome if it
had had them. It hasn't, and that is my only genuine (nearly said "real’)
criticism of it. I hope Hisoft are going to produce a further vecsion, with
floats, and I would suggest that they do it scon, and include support for the
Belectra HSA-B88B as well. Otherwise, everyome is going to buy Mix-C, and I for
one won't blame them.

Hisoft Pascal B0

Yes, another Hisoft language review. The latest version of Hisoft's Pascal is
now avallable for a very sensible price. And if you already have an earlier
version, you don't have to pay out all over again: you just get an upgrade for
£10 by sending them the old disk back. This way of doing busineass i# the only
acceptable way, if one is going to bring out up{rldﬂl versions of things like
compilers. Unfortunately we will never be able to convince the hardware
manufacturers of the wisdom of taking their old machines back, and selling the
new ones for only a £10 upgrade fes. What a pityl

What you get, whichever way you pay for Pascal 80, is a disk and a manual in a
ring binder. The front of the manual consists of lots of update a8, which it
is up to you to put in the right place, and remove the old ones. managed it,



7

and didn't have to curse very many times, but I have to admit I was surprised at
having to do this. Then I thought how much more money Hisoft might have wanted
from me if they had had to do the job, and I decided it was a good way to update
a manual...

Modern Hisoft manuals are good, and full of useful advice for first time users,
without having too much of it. (The old ones, as I remember, were rather hard
work to use and to read; we all have to start somewhere.) This manual contains
a8 pection describing the improvements over HP&, which corresponds \rer{ closely
with what I wrote ages ago about the parts of FPascal that HP4 couldn't do,
although I don't suppose for a moment that I had anything to do wicth this. For
instance, Variant records are now possible, ae are files of type other than
text. I have not yet needed to use a variant, but I used to hate having to save
integers, reals and booleans as text.

You still can't have files of files, but who wants them? (Cue for at least
twenty angcy letters from academics.) Another new feature is that the compiler
can now cope with much bigger programs, because it saves each routine to disk as
it is compiled. The symbol table is twice as big, too, not that I ever managed
to £fi1l the old one. Reserved words can now be in lower case, if you like.
Apple Pascel always used to look nice because of that, but it isn't vital, just
a thoughtful touch.

The manual gives detailed descriptions of the syntax and semantics expected by
the compller, and describes the various predefined identifiers that are
available to the programmer. Once again, I will save a lot of space by not
copying out a great list of these, as they are almost all exactly the same as
any other Pascal. Instead I'll attempt to restrict myself to writing about the
interesting, or changed, parts.

A major new feature of the system supplied is the appearance of & menu at the
start of operations. This offers & choice of editing a program, compiling ir,
running it, execoting it (which means compile AND then run) or quitting. It is
rather like the options offered by p-system Pascals. The editor is the now
standard Hisoft program editor that I have described before, and can of course
be modified for the S5VC as mentioned in the last article. This time, however,
when you exit from editing, the memu rea re, and you can compile the program
from there with a single keypress. This really does save & lot of tlme,
compared with the long commands one had to emter to use earlier versions of the
compiler, especially if one is being nesughty and programming a&nd debugging at
the keyboard. Slapped wrist from Niklaus Wirth if he catches you at it. If by
somé mysterious chance your program contalne & syntax error, and the compiler
spote it, you no longer get a mystery number on screen and have to dive for the
manual. The error messages are in English. Yet another major advance, not that
I Bver age ECror messages, of COUCE®...

The Wew, Mark Dispose and Release procedures have been changed so that they now
conform to Wirth's standard, and this allows more sophisticated use of dynamie
variables, without which fancy list handling is out of the question. You can do
astounding things with lists, dear BASIC users. The Inline and User proceduces
allow you to put in machine code, if necessary. This is, of course, disgusting
to all who regard programming as an abstract art form. Have you noticed how
#low their programe are? Peek, Poke, Inp and Qut give you access directly to
memory and 280 ports, and are consequently vital if you want to write programs
that work, say, a Pluto, or indeed, any of the other 80-BUS boards that expect
to be accessed wis ZBD ports.

The most tremendously useful of all the new procedures, however, is Chain. It
loads and runs another program, so now it is possible to write vast systems of
programs, way beyond the size of memory. And they don't have to communicate
with each other in the clumsy way I once advocated, by passing data in files,
either. As long as the variables used in more than one program are global
variables, and are declared in the same order in each program, they will stay in
memory ready for the next program to use them. The best way to do this, says
the manual, is to store all these declarations in a £ile, and use the compiler's
"include® option to read in this file as each program is compiled. This



Erncuduru is excellent, even Lif it does make my old chaining method obsolete.
t has the added advantage over my offering that it works on any disk drive, not
just drive A. The speed at which programs stored on a MAP 80 ramdisk chain one
another is truly inspiring for all those who are intending to write large
systems of programe. Hany people wonder when I will actually get round to
writing & large system of programs, but I say to them, patience. ter all, the
O0U keeps me rather busy at this time of year, and I have not yet finished my
Prestel program...

All the programse I have written with this compiler have done what thay were
supposed to, except when the compiler didn't realise what I meant, and did what
I had said. That sort of machine intelligence is a few weeks away, at present.
I have had & slight difficulty with my version of CP/M not behaving propecly
when the menu system is running, but it works with older CP/Ms, so it isn't tha
Fascal causing the problem. I hope to sort thie one out soon, and if there is
any useful advice to share, I will pass it on. The compiler '.:]I:- m
recommendation. There are more expsnsive Pascals around, but I don't know o
any that can be definitely said to be better. Go on, somebody, tell me I'm

WIOOgE. - .
EVC Graphpac - aliss GH57S

I have been generously :upfuud with a copy of Gem-Graphpac to try out on Ey
Gemini GMA32 SVC video board. It always surprises me how few software suthors
want their products to be reviewed, I wrote to a supplier of Pluto software,
suggesting that they might like me to write about their product, but they never
answered my letter. I can only sassume that they don't like my style, or that
there may be something horribly wrong with their product and they don't want me
warning you.

Meanwhile, enough sidetracking and back to the subject in hand. Graphpac works
with Microsoft's MBASIC interprater and an BVC, to allow sasy control of the
SVC's extensive graphic ability from programs written in (takes stiff drink)
BASIC. Actually, it reminds me of something I once wrote to go with Nascom
BASIC, called Vortex, except that Vortex was rather clumsy by comparison.
Anyone still use Vortex?

The software automatically links iteelf into MBASIC for you, and has the effect
of adding a large number of new commands to the existing BASIC ones. Graphpac
is able to set, reset, invert or test any pixel on the screen; it is aleo able
to draw lines using either rectangular or polar coordinates. There are two
resolutions, 256 x 256 or 160 x 75 using block graphics. In either case the top
left of the screen has coordinates 0,0. Circle and arc drawing are also
included, and can use either s Graphpac routine or the S5VC's own faster
routines. Various routines for screen handling are included, such ap SCROLL
followed by a number, which sets up the S5VC so that only the specified number of
lines at the bottom of the screen will scroll.

Graphs, in the form of vertical bar charts, are specially provided for, usin
either solid bars or half tone. Although the results are not as sophisticat
as graphs drawn on QLs (a good machine, even if it did have a plastic case),
they are a great deal bestter than no graph st all. The ones in the demo program
on the disk were quite effective, and the firm was obviously doing very well.
0dd, ilen't it, the way thesa profit graphe always go uphl.:l.i‘l‘ Once you have
created a work of art on screen, you won't want to lose it forever, so the PSI
and G5I commands which put and get a screen image will come in handy. Given the
speed of the SVC, it comes as no surprise that these are quick. Another very
handy facility enables full use to be made of the large number of SVC commands
that are accessed by "printing" escape seguences.

Provided you have an SVC and MBASIC, Graphpac is more or less an essentisl buy,
particularly as it is sensibly priced. wish Vortex had been as good!



Floto upgrade saga

Every 80-BUS user who isn't immensely wealthy must have had the Plutc 2 on his
wish list for ages now. If I had won on the pools, I would have three Pluto 2's
linked together to provide proper colour graphics, with each pixel being any one
of a range of over 16 I:I.IJJ.Iinn colours. Regrettably, though, the foolish
football teams persistently get their scores wrong, and that remains a wish.
All I can hope to do is upgrade the Pluto 1 as far as I can manage.

The first thing I considered was something called "the double speed processor
kit" in old price lists, which used to sell for E60, and was supposed to give a
60T Increase in the work rate. I assume the other 40 was eaten by memory wait
states, or some such phenomenon. This kit seems not to be available any more,
and the pecple at To Research didn't seem to have heard of it. S5till, I had =
way to make things go a little faster, by replacing the B088 processor with an
MEC V20, which thankfully has now come down to & sensible price.

I needed a benchmark of some sort, so I rewrote my Union Jack program so it
repeated lteself ten times, to meke timing easier. With the B088, it took 26
seconds; with the V0, this was reduced to 19 seconds. All wery satisfactory,
g far as it went, but I still could only produce eight colours. You can
actually produce very good effects that look like more colours, just by putting
together two different coloured pixels side by side, since they are so small,
but it's not the same as having 16 million colours to play with, or even 4096,

In the hope of making savinga by assembling sometching myself, I wrote to Io
Research and tried to buy a bare board and parts list for elther the palecte
board or the mini palette board. Io Research are a very unusual firml Hot only
do they answer my letters, but when they say they will phone back, they always
do. I don't want to go too far over the top and embarrass them, bur their
standard of gervice makes a very refreshing change these days. Cynics may think
I wrote that because Io managed to find & spare mini palette board for me, in
spite of the fact they stopped making them over two years sago, but cynics are
wrong on this occasion. I have not yet finished the installation of the
improved board, so I am unable to go into raptures about the 4096 colours, as
yvet, and still am not sure I have made the right links inside my Microvitec
monitor. I think I am going to have to put some sort of switch gear in the
monltor, as it will soon be uwsed by more than one machine. You will read about
it all here, when I get it going.

Local firm in interview shock horror probel

Amazingly, a quite large computer communications firm actually interviewed me in
March. The interviewer seemed interested in the Open University courses I had
been studying, and it all seemed to go quite well. They are now two months
overdue on their promise to "let me know", and ignored the telex message I sent
them about this. I can only assume they are trying to avold Dr Dark's curse,
which results in every firm that turns me down going broke, without having to
take me on. The curse is real, folks: Quest Automation and DJAI Systems found
out the hard way! (Although somebody later baled Quest out by buying them up.)
S0, I still have my dull job. Maybe I could be a lumber jack?

Information wanted

The loan of any documentation for the following items would be very welcome
indeed: the Gemini real time clock board, the Iotec Iona (heavy), and a huge
§100 system with two 8" drives and the words "Sytem III" on the front (very
heavy.) I will gladly pay postage both ways for suitable manuals to look at.

0ld thingies for sale dead cheap

For the poverty stricken enthusiasst, I have a Hagcom 1 in poor health. This
would make an interesting restoration project for a masochistic enthusiast. The
Nascom 1 has sbout half its chips missing, although all the RAM is there. The
keyboard seems to be unbroken. There is 2 3 amp Nascom P5U, with no
transformer, and some other parts missing. I have a Nascom 1 construction guide
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to go with this lot. Offers in the region of not & lot, to the usual address,
please. This one is & real challengel

Eeep IBM stuff out, says Doctor Dark

Or I will start writing about the lotec Iona, as soon as I manage to get it
going, and bore you all to bits. Seriously, it is my opinion that anyone
wanting to read magazines about Itty Bicty Machines will find dozens of
colourful comics in their newsagent's shop. Besides, Lawrence the long halred
weirdo and his mate Headcrash might come and sort you out...

Gemini Maintenance Memorandum

Gemini have relatively recently started releasing what they call "Haintenance
Memoranda® to their dealers. Reproduced below is one that may be of interest to
various Scorplo Mews readers. If you have any further queries as & result of
this, contact a Gemini dealer.

patroller card|Sof twa:

Every effort has been made to make all releases of software to be compatible
with existing products. The following is & guide to the hardware/software
restrictions.

All S5TMON or RP/M EPROMs will operate correctly with all FDC cards provided that
a floppy only system is used, but because of the difference in side change on
the WD2793 FDC chip BIOS 3.4 or greater must be used if a double sided drive and
GMB49(A) is in the system.

FDC Card STHON Versiom BIOS Veralon
GHBOS 3.1 or later 3.2 or earliasr
GHEZY 3.1 or later 3.2 or later
GMB4S 3.3 or later 3.4 or later
CHELIA 4.2 or later 3.5 or later

Hiniscribe M321% and M3425 Winchester Disk Drives

When replacing a Rodime with a Hiniscribe Winchester drive a Miniscribe
FORMWIN.COM is required, together with GENSYS.COM Version 1.2 or later. FPlease
note that the reference to a Winchester type in the BYSTEMx.CFG files should be
changed from ROZ0x to either M3212 for s 10MB or M3423 for a 20MB.

Version 0.7 or greater is required for a GMBA9A controller card and version 1.0
or later if an Adaptec 4000 controller card is used instead of the Xebec.

HEC D5126 20MB Winchester Driwe

These drives will be available shortly and are software compatible to the
Miniseribe M3425 20MB provided that a Xebec 51410A controller card with Revision
F firmware is usped. A HEC D35126 FORHWIK.COM muat be used to format the
Winchester (Versiom 0.7 or later if Xebec/GMB43A combinacion) or Version 1.0 or
later for an Adaptec controller card.

Adaptec ACB-4000A Winchester Comtroller Card.

Certaln 80-BUS systems manufactured after 1st Harch 1987 may use the Adaptec
Controller Card. FPlease note that this may only be used providing the following
are Iin the system: GMB49A, SIMON 4.4 or later, BIOS 3.6 or later and
FORMWIN.COM 1.0 or latar.
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Disk Formats and CP/M Disk routines - Part 3 by M.W.T. Waters
Disk Parameter Headers
The CP/M 2.2 DFH

A DPH for CP/M 2.2 is a table of eight 16 bit words broken up as follows:

DPH: LT i Translate table address
0000 i & bytes scratchpad for BDOS use
Q00
i {1 i)

DIREUF ; Address of a buffer used
i for reading directory information

DFR i ek Parameter Block Addresa
CsV ;: Checksum Vector addcess
ALY : Allocation Vector address

Hote that CP/M 1.4 doesn't use DPE's and that the DFH's for CP/M 3 are
longer.

The BIOS has a DPH for each drive supported by the system. When a drive is
logged in, the BIOS returns the address of the appropriate DPH to the BDOS. The
BDOS then uses the DPH to locate any remaining data structures that it requires.

The first entry ls the address of a sector translate table which the BIOS
will use to convert from logical to physical sector numbers before sccessing the
disk. If ne sector translation is required, this word will contain zero.
Sector translation is discussed in some deteil elsewhere so all that will be
salid at this point is that CP/M 2.2 only allows for translation of 128 byte
gectors. If sector translation is required on syetems using sector sizes of
more than 128 bytes, XLT must be set to zeroc and the BIOS should do the
translation separately. CP/H 3 doesn't suffer from this limitation as all disk
transfers and sector translation are done in terms of physical disk sectors.

The next & bytes are reserved for use by the BDOS as workspace. Their
initial value ls immaterial.

DIRBUF is the address of a buffer used by the BDOS and BIOS when reading
directory information. This buffer is one physical sector long (512 bytes for
Gemini DDDS, QDDS and QDSS formatse, 128 bytes for SDDS format) and may be shared
by all drives in the system. CP/M 1.4 is different in that it uses the default
buffer at address BOH for this purpose. CP/HM 3 buffers the directory records
differently and consequently CP/M 3 DPH's do not contain this field.

DFE 1s the address of & Disk Parameter Block for the drive concerned. A
separate DPB is reguired for each disk format handled. DPH's for drives using
Ehu same disk format may all address the same DFBE. The DFB is explained in full

ater.

The Checksum Vector

CEV is the address of & table that CP/M uses to check whether &8 disk hae
been changed. The table is used to store a checksum byte that uniquely
identifies a directory record (128 bytes containing &4 directory entries). A
good definition of a checksum is, in this case, a single byte which ils derived
from a block of data and whose value is unigque to that block. As far a&s we are
concerned, a block is & directory entries totalling 128 bytes (i.e. one CP/M
record) and the checksum byte is obtained by adding together all of the bytes in
the record, lgnorinmg overflow, to produce a total. i total, and the totals
for the remaining directory records are stored in a part of the BIOS known as
the checksum vector and ite address is given as C5V in the DPH. There is &
checksum vector for each drive supported by the system. The length of each
vector depends upon the number of directory entries. Since the checksum applies
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to & directory record containing four 32 byte directory entries, the total space
required for each checksum vector is (DEM+1)/4 where DEM is one lese than the
totel number of directory entries permitted on the digk. In the case of the
QpDE format, the figure 18 128[4=32 bytes.

Whenever the directory of a disk ls accessed, s checksum is produced and
comparéd with the appropriate value in the checksum wector. If the checksum is
different, the BDDS knowe that the disk has been changed and will set it R/O
under CP/M 1.4 or CP/M 2.2 or log in the new disk under CP/H 3.

Clearly, this directory checking is a waste of time for drives, such as a
Winchester hard disk, where the disk cannot be changed. This type of drive is
said to have fixed media, Digital Research had the foresight, when designing
CP/H 2.2 and CP/M 3, to allow for this type of drive. If no directory checking
is reguired, the checksum vector may be omitted with a resultant saving of space
in the BIOS,

The Allocatlon Vector

The last entry in the DPH is the allocation sddress. This is the address
of a table which the BDOS uses to keep track of the data blocks on disk. This
table is called the allocation vector and it ie & bit map of the blocks on the
disk such that each individual bit represents one block. Consequently, the
state of eight disk data blocks (ie mllocated to & file or not) can be shown in
one byte of the allocation wector. Block 0 is represeated by bic 7 of the first
byte in the teble, block 1 by bit 6 and so on for each byte in the table. There
is an allocation vector for each disk drive in the system and the address of the
vector for the logged in drive may be obtained by calling BDOS function 27.

When & drive is logged in for the first time, the BDOS scens the directorcy
entries on the disk and extracts the numbers of the blocks already allocated to
files. For each block used, the BDDE sete the appropriate bit in the allocation
vector. Quite simply, when you wish to write to disk, the BDOS searches the
allocation vector for a O bit. If none are found then the disk is obviously
full. If a 0 bit is found then the BDOS may allocate® the associated block to
the file.

To compute the amount of free space on a disk, it is & simple matter to
count the number of zeros in the allocation vector and then multiply by the
block size. Programs such as STAT.COM obtein their free space figures in this
manner and as you will probably noticed do not access the disk at all when, for
example, STAT B: is typed in while currently logged into drive A and assuming
that drive B has been accessed since a “C was last typed.

The BDOS updates the allocation vector during disk write and delete
operaticns so that the amount of free space shown by STAT.COM will always be
correct, Having sald that, imagine that we are writing to a disk. The BDOS
will sat bicte in the allocation vector according to which blocke are belng
allocated. If we return to CP/M by executing a RET instruction so that s warm
boot is avolded and, at the same time neglect to close the file, STAT.COM will
return an incorrect amount of free space as the allocation vector will not agree
with the disk directory entries actually written to the disk. This is because
the final directory entry for a file being written to disk isn't written to the
directery track until the file is closed. The only way to reclaim the lost disk
space and obtain a correct free space figure is to force a disk reset by typing
Control C.

Under CP/M 1.4 and CP/M 2.2, if a disk is changed without performing & warm
boot to reset the disk eystem, the amount of free space indicated by STAT.COM
will be inaccurate as the BDOS will have the sllocation vector set up for the
previous disk. Under CP/M 3, a8 soon ag the BDOS realizes that o disk has been
changed, it logs in the new disk and sets up the allocation vector accordingly.
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The length of the vector is calculated to be (Number of blocks)/8 bytes
long, rounded up to the nearest whole byte. In the Digital Research manuals,
this ie quoted ss (DSM/B8)+1 where DEM is one less than the total number of
blocks contained on the disk. Here ls another good reason for having larger
block sizes in that the bigger the block size, the fewer blocks there will be
and the smaller the allocation vector will be (i.e. the BICS will be smaller and
the TPA, conseguently, may be larger).

The CP/M 3 DFH

By contrast, a CP/M 3 DPH is given below., Digital Research needed to
increase the amount of data provided by the DPH while providing upwards
compatibiliey with CP/M 1.4 and CP/M 2.2, Further, they have come to realise
that many systems require to access disks of different formats and thar few
systems uge a 128 byte sector slze on their disks.

READ : Address of sector read routlne

WHITE ; Address of sector write routine

LOGIN : Address of disk login routine

INIT ; Address of disk initialisation routine

UNIT i FDC relative drive code for this drive (Byte)

TYPE + BIOS scratchpad. Current density etc. (Byte)
ZDPH: XLT ;i Translate table address

0000 i § bytes scratchpad

0000

o000

oooo

Lils]

HF i Media Flag (Byte)

DPFB 1 Disk Parameter Block address

csy i Checksum Vector address

ALY 1 Allocation Vector address

DIRBCE ; Directory Buffer Control Block address

DTABCE ; Data Buffer Control Block address

HASH i Hagh Table address

HEANK ; Hash Table Memory Bank [Byte)

The major differences between a CP/M 2.2 and CP/M 3 DPH are quite obwvious
at & glance, The DPB entry is as described in the section concerning the CP/M
2.2 DPH and will not be repeated here. Under CPfM 3, all disk transfers are in
terms of physical disk sectors and the sector translation table, at long last,
now Blso applies to physicel sectors of whatever sige. This means that it ls no
longer necessary to provide specisl translation routines in the BIOS for sectors
that are larger than 128 bytes. Note also that the BDOS scratchpad area has
been increased to 9 bytes and that there is no entry for DIRBUF.

Addivionally, the DPE for CP/M 3 has been extended and is now known ss the
eXtended Disk Parameter Header or XDPH. For compatibility with CP/H 2.2, the
BIOS still returns the address of the DPFH when a drive is logged in and in fact
returns the address of the XLT field of the DPH as with CP/M 2.2.

Before examining the XDPH fields in detail, s word or two is reguired about
the CP/M 3 Drive Table.

The drive table (#dtbl in the CP/M 2 manuale) ig a 32 byte area of RAM that
is comprised of 16 addresses. Each entry in the table points to the XDFH for
ite associated drive so that the firat entry applies to drive A and the last
entry applies to drive P. If no physical drive exists, the table entry is zerc
but there must be an entry of some sort for each of the 16 drives that may be
supported. The BDOS can obtein the address of the drive table by calling BIOS
funceion 22 (ie calling address WBOOT#3FH in the BIOS jump table) but for most
purposes, the BIOS is the main user of the table.



When & drive is logged in by calling the SELDSK entry in the BIOE jump
table, the BIOS uses the drive code supplied by the BDOS as an index into the
drive table and it then extracts the address of the XDPH for the required driwve.
If this eddress is zero them no physical drive existe and an appropriste error
code is returned to the BDOS. If the drive does exiet, the drive 1s lﬁfgid in
eand the drive code is stored away for reference by the disk read and write

routines (in wariable Ecdrv).

S5imilarly, when the READ or WRITE ent pointe in the BIOS jump table ace
called, these routines use the stored code for the current drive to index into
the drive table and fetch the address of the appropriate XDPH. Bear in mind
that any errors due to there being no physical drive present should have already
been found by the SELDEE routine.

Once armed with the address of the correct XDPH, the SELDSK, READ and WRITE
routines use it to extract any other Information they require. A detailed
description of each field of the XDPH is given below,

The INIT field provides the address of an initialisation routine for use
with the drive addressed by the XDPH. The drives ace initialieed by the BIOS
during cold boot. Other than this, the INIT routine will not be used except,
perhaps, during error recovery.

The READ and WRITE fields of the XDPH ars falrly self explanatory. These
fields provide the addresses of the sector read and write routines for the
selected drive and are extracted from the XDPH by the BIOS when called at the
appropriate place in its jump table. Before either of these routines is called,
other calls to the BIOS will have performed any necessary sector translation,
logged in the appropriate drive, set the track and sector numbers, set the DHA
geddress and indicated which memory bank 1l to be used in the coming disk
tranefer. All that is required of the BIOS in its simplest form is to select
the required memory bank and transfer data to or from one physical disk sector.

A facility exists within CP/M 3 for the BDOE to instruct the BIOS to
transfer multiple sequential sectors to & contipuous aresa of RAM, starting ac
the DMA address. The BDOS tells the BIOS how many sectors to read or welte and
the BIOS will, 4f this facility has been implemented, continue transferring
gectore to or from disk until the reguired number have been copied. In case
this facility has not been L-piuniu:ug'hg the writer of the BIDS, the BDDS will
continue to set track and sector numbers and DHA address and will call the BIOS
the |ﬁFrupri|t| number of times. It is up to the BIOS to ignore the surplus
calls if it has already transferred the required amount of data.

The LOGIN field is used by SELDSK to find the address of the routine
appropriate to the disk drive being selected.

The UNIT field is a single byte that holde the FDC relative drive coda,
i.e., the actual value that ie output to the disk controller to select the
required drive for use. The BIOS extracts this code when any of the SELDSK,
READ or WRITE routines is called.

The TYPE entry of the XDPH 1s & scratchpad location for use by the BIODS.
It may be used for an se but Digital Research recommend that it is used to
hold drive relevant information such as current density in systems that support
single and double denmsity.

The CSY entry under CP/M 3 is identical to that of CP/M 2.2 but the
checksums contained in the vector are calculated in & slightly different manner.
Instead of adding together all 128 bytes In & directory record, CP/M 3 produces
sub-totals for each of the four 32 byte directory entries in the record. These
four sub-totals are then exclusive ORed tnﬁgth-r to produce the checksum byte.
This XORing together reduces the number of bits lost due to overflow (due to
adding as for CP/M 2.2) and therefore each checksum byte contains more
information about the directory record. For thie reason, the likelihood of
identical checksums being returned for directory records on different disks is
reduced and hence the possibility of a disk change being missed is also reduced.
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ALV is similar to that for CP/H 2.2 in that the BDOS vses the allocation
vector to identify which data blocks have been allocated to files and which are
free for use. CP/H 3, howewver, uses two bits in the allocation wvector for each
data block on the disk. The only exception to this is in a non-banked CP/H 3
system where the option ig given to use eingle bit entries as with CP/M 2.2.
Bince there shoild no non-banked CPF/H 3 syetems sold commercially (the non-
banked version of CP/M 3 is merely an aid in the generation of a banked system),
all users of CP/M 3 can assume that their system usges double bit entries im the
allocation wector.

Obviously, a double bit sllocation vector is golng to occupy twice as much
memory 88 & single bit allocation vector 0 why then use two bits per entry?
Remember how S5TAT.COM calculates free disk space under CP/M 2.2 and how it is
posslble to fool it by forgetting to close a file. The only way to update the
allocation vector under CP/M 2.2 is to hit “C to reset the disk system and log
in the drivee agein. This of course takes time and CP/M 3 boaets better disk
performance. Digital Research have gone to great lengths to avoid resetting the
disk system with each warm boot - particularly since CP/M 3 has also spent time
buffering both directory and data blocks to reduce disk accesses still further.
Control C is still available under CP/H 3, when running the CCP, to allow the
user to force a disk reset but, to improve performance, this should be done as
litetle as possible.

To eliminate the need for disk resets on warm boot, Digital Research came
uf'uith the double bit allocation vector. If, as before, a £ile is written to
disk, the BDOS will keep track of which data blocks it is allocating by using
one of the two bits in the allocation vector for each of those blocks. When a
file is closed, the second set of bits for the affected blocks are updated to
match the firet. If, on the other hand, the file is not closed before returning
to CP/H, the first set of bits can be reset to thelr original state because the
second set provide & record of which blocks remain free. Conseguently, the disk
free space shown by SHOW.COM (CP/H 3's equivelent to STAT.COM) is always correct
and the nead for a diek access has been alleviaced. Unlike CP/HM 2.2, the gize
of the allocation wvector for CP/M 3 is calculated as (DSM/[4)+2. The "+2° glves
us the clue that the double bit allocation vector is in fact configured as two
single bit sllocation vectors joined end to end.

MF ig referred to ae the media flag. This byte is set to zero by the BDOS
when & drive is logged in. If the disk/computer hardware supports "door open”
interrupts, the BIOS can set this byte to OFFH when a drive door is opened. If
this is the case, before the BDOS next pecforms a file operastion on the affected
drive, it will check for a disk change and perform a login if necessary.

NOTE. The Media Flag is used in conjunction with the wvariable §MEDIA contained
in the CPf/HM 3 System Control Block and will normally only be implemented on
systems supporting a "door open" interrupt.

DIRBCE is the address of the directory buffer control block on non-benked
CP/M 3 systems. On banked syetems, DIRBCE points to the head of a list of
buffer control blocks (BCB's). The liet head is a 16 bit address which points
to the first BCB in the list. The first and subsequent BCB's contain a 16 bit
address field which points to the next BCB in the list while the last BCE
contains a zero value in this field. This type of list is, for obwious reasons,
known as a linked list. A comprehensive description of the BCE format is given
later so, all I shall say at this point is that sach BCE contains the address of
8 directory buffer which will be one physical sector in length (sound familiar
to CP/M 2.2 users?). The maximum number of directory buffers required will be
(DRM+1)*32 /Phyeical sector size. For the Geminl QDDS format, this figure will
be 8 per drive. Different drives may share directory buffers under CP/M 3 and
consequently one or more drive XDPH's may refer to the same BCB list.

DTABCEB is the address of the data buffer control block on non-banked CP/M 3
systems or & list head on banked systems. The BCE format is identical to that
for directory BCBE's except that each data BCB points to a data buffer which will
be one physical sector in length. CF/M 3 uses the physical record buffers for
blocking and deblocking the physical sector into 128 byte CP/M records and
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consequently doeen't require buffers where the a&ziical pector size ia 128 bytes
{Blocking and Deblocking are discussed later). on weaed, CP/H 3 discards theses
buffers and overwrites the data in them on a least recently used (LRU) basis so
that when access is required to & recently used sector, CP/M 3 reads the data
from memory rather than from the disk giving an appropriate inccemse in
performance. GCP/M 3 doesn't use the buffers at all if it knows that one or more
complete physical sectors are to be read and hence deblocking of the data will
not be required. In this case, the BIOS is inetructed to read the disk data
directly to the TPA at the DHMA address.

CP/M 3 directory hashing

The HASH parameter containe the address of a table uvsed for directory
hashing. Hashing is a term used to refer to the process of converting a string
of characters into s single number that is unique to that string. There area
vait number of metheds of doing this, all varying In complexity. The problems
encountered with hashing are gusranteslng that the number produced is in fact
unique to the particular string involved (and no other) while keeping the number
small enough to be manageable.

The problem of uniqueness can be explained with the use of an example. A
simple way of converting a character string into a number is to add the ASCII
values of the characters together. Taking combinations of thes characters A-D
for simplicity, there are 16 permutations of those characters that will give the
same result. If we then permit characters to repeat, the number of combinations
giving identical results increases still further. A few examples are given
balow, values are in decimal:

"ABCD*® = &5 + 66 + &7 + 6B = 266
"BODAC" = 65 + 6B # 65 + &7 = 146
"AADD® = 85 + 65 + 68 + 68 = 266
PACCC® = 63 + 67 + 67 + 67 = 24868

One solutiom to this problem 18 to weight the character values differently
depending upon which position they occupy in the #tring. If we were to aesign
values to the characters such that A=1, B=2 etc., and muletiply the chacacter
values by multiples of 27 depending upon their position, the same strings as we
used above would give different results as shown below:

"ABCD® = 1 + (2 * 27) + (3 * S&) + (& * B1l)} = 541
"BDAC® = 2 4+ (&4 * 27) + (1 * 5&) + (3 * B1) = 407
"AADD" = 1 + (1 * 27) + (& * 54) 4 (4 * Bl) = 568
"ACCC* = 1 + (3 % 27) 4 {3 * 54) # (3 % B1) = &7

This example is fine as far as it goes but we want to hash a directory
entry of 11 characters. Using the method described above, the lowest number
roduced will be 1486 for & file "AAAAAAAA AAA" and the highest number will be
BE16 for file "Z222222Z2.222°. However, fllenames can mlso contain figures,
spaces and some other charactere in addition to upper case letters. CP/H 3
needs to include the user area byte and both extent bytes (EXT and 82) so that
it can differentiate batween files with the same name in different user areas
and also between different extents of the same File. All of this serves to
increase the range of numbers generated as & result of hashing.

In CP/M 3, Digital Research hash the file name, user area and extent bytes
into a four byte number which constitutes thea hash table entry for the director
entry. The user area number is stored as the & least significant bits (lsbs) o
the first byte. The file name is reduced to an 18 bit number of which the lower
16 bite are stored in the two middle bytes of the hash table entry and the 2
most significant bicts (msbs) are stored in the 2 mebs of the firet byte. The
extent and 52 bytes are combined to form & directory entry number for the file
guch that the first entry number is 0 and directory entry number 'n' is numbered
n-1l. This entry number is truncated to form a 9 bit wvalue and is stored so that
the msb is held as the 6th bit (bit 5) of the first byte of the hash table entry
and the lower B bits are stored in the last byte. The method of hashing used on
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the file name ia fairly complex and involves adding the characters into an 18
bit partial result. Characters whose ASCII walues are odd numbers are simply
added in while even ones are right shifted first. The position of the character
in the file name determines whether the partial result is left shifted none, one
or two places after the addition.

The directory entry number for the file is calculated by dividing the
absolute extent number by EXM+l where EXM is the extent mask as defined in the
disk parameter block. The sbsolute extent number ig formed by joining the 52
and EXT bytes end to end to form an 11 bit number. (Under CP/M 3, there are 6
bits for the 52 byte and 5 bits for the EXT byte.) This number represents the
highest extent number addressed by the current directory entry and falls in the
range D to Z0&B (2048 * 16K = 3IiMbytes).

Considering the Gemini QDDS format for a moment, we know that each
directory entry can control 4 extents. If we take the absolute extent number
and divide this by 4, we will have calculated the directory entry number for the
Current entry.

All this is fine but why hash the directory entries of a disk at all? CF/H
3 maintains a table of hashed directory entries for each drive in the system.
Each teble is (DRM+1)%*4 bytes long allowing four bytes per directory entry as
previously stated. When CP/M 3 needs to mccess a directory entry for a file, it
is a relatively simple matter to hash the file control block and search the hash
table for a matching entry. Once this entry is found, its position in the hash
table tells CP/M 3 precisely which physical disk sector contains the entry and
enables it to directly access the wanted sector rather than having to
sequentially read the disk directory from the start. Of course, if the wanted
hysical sector is already in a physical record buffer, this makes the process
aster seill.

HBANK refers to the memory bank containing the hash table for the
apsociated drive.

That's all again for this issue. The concluding part of this article will
be In the next issue of Scorpio News.

Dealer Profile - Off Records

[Ed. - In our continuing series looking at the roots of various 80-BUS dealers,
this issue it is the turn of Battersea based OFF Records.)

By the year 1973 computing on mainframes had become quite tedious. A
single machine had to support so many users that it was impossible to do the
more interesting experiments on them and computing centres had become
bureaucratic empires which stifled all work other than the trivial and routine.
People who have only worked on personal computers find it difficult to visvalize
the straight jacket imposed by a large time-shared machine. They are fine if
you happen to be a physicist running your application programs, but if you are
-ctualli interested in the machine itself, the lack of access to the innards of
the machine becomes quite frustrating.

The mathematics department at South Bank Polytechnic was fortunate in
having acquired three years earlier the firsc GT11l in the country, an early
version of a PDP1ll with graphice capability. For most of the time this machine
could be used as a personal computer, and a very nice computer it was tool
Gradually, however, more and more basic teaching had to E- done on it and
inevitably the machine became time-shared losing lfl cf ites early advantages.
The powers-that-be also had the curlous notion that, once you had bought &
computer, there was no need to maintain or enhance it to cope with changing
requirements. Even such a simple device as a floppy disk drive could not be
added to enable students to look after their own data.
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The Fet and TRS (remember?)} had just come on the market and
Jaap Creutzberg, then in charge of the GT11 which he had secured for the
department, put in & regquest for these micros to off-load the GT1l and make it
available again for the research for which it was originally intended. The
proposal was not accepted and it became clear that he would have to find his own
computing equipment if he wanted to continue his work on computers. At the time
{1978) this seemed entirely reasonable because the Z8000 and the 68000 had just
been announced and it seemed that these engines would fit the bill quite neatly.
Nobody could foresee that the former would come to grief and that it would be
another ten years before the latter would be anywhere near general acceptance.
No matter, one could make do with the less than ideal IS0 in the meantime. An
entirely different matter was, of course, where to get the money to purchase the
equipment required.

The solution was a painful one but it had to be taken. Like anyone elee
who was conécious in the sixties Jaap Creutzberg had a large record collection,
pechaps & bit larger than most. He struck up & partnership with a kindred
spirit, Nigel Scott, who, in July 1979, pooled his equally large record
collection and proceeded to sell them off in the street markets of Southern
England under the banner "OFF Records®. A Nascom was soon acquired from the
Barnet Mafia and soldersd together. It worked a treat! A rudimentary accounts
package wae quickly knocked up and after a year the market traders acquired a
tiny shop in Clapham and had saved up encugh to start trading in computer
equipment: printers, monitors and the Acorn Atom. They had missed the early
Nascom boom but even though that company was now in the hands of the receiver
they decided to establish contact. In & meéemorable meeting at the Clapham shop
gsqueezed between the plles of records and posters of Jimmy Hendrix they were
signed up by one Ken Jones as official Nascom dealers. They had arrivedi

Soon afterwards Lucas took on the Nascom but it became rapldly clear that
OFF Records had to be able to sell Gemini product to keep the Hascom viable.
Gemini welcomed the partnership as dealers and thus OFF Records became s member
of that exclueive club, MicroValue, until then known as the Gang of Six,
Despite the name "OFF Records” neither the Gang nor Gemini knew that they had a
music business in their midet: witness one of the joint ads which began "We are
computer experts. We don't sell cameras and we don't sell records.” The
customers didn't seem to mind! They responded by buying vast gquantities of
computers, sufficlent to persuade the bank to lend enough money to buy a three
storey building in Battersea, the present location of OFF Records.

Times were good, but 1984 saw a sudden decline in computer trade and the
business was kept alive by drastic cuts in overheads, by concentrating on
consultancy and, of course, by the record business. Thankfully, the crisls was
soon overcome, so much so, that & new office could be opened in Streatham to
deal mainly with the consultancy side which showed rapld growth. The Battersea
site still houses the workshops but the lhﬂf itself hae reverted to a record
shop which has been rebullt to provide twice its former retall area.

OFF Records continues to support and market B80-BUS equipment wery
successfully and agrees with Gemini's MD that there appears to be several years'
life left in the old I80 despite the onslaught of the clone market, certainly
enough life to form a bridge to the inevitable dominance of 68000 based systems.
Fortunately, projects involving the Challenger have turned out to be so large
that relatively few sales generate sufficient income to support this superh
system. OFF Records are enthusiastic fans of both BOS software and the Mirage
operating system. Especlally the latter has opened substantial prospecte of
vertical market applications and its implementation on Atari has been a
convincing argument to accept an Atari dealershi Academic institutions can't
make a better choice than a Challenger under Mirage with (detachable) Atari
terminals. It h&s taken ten years but it was worth walting forl

Like all dealers, OFF Records is the beneficlary of the close celationship
fostered by Gemini. Such s tightly knit family of dealers is unique in the
industry and to the direct benefit of all users of Gemini equipment.
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Letters to the Editor
Be. Shogart SAZO0Ds.

Dear 5ir,

Mt Smeester asks about Shugart SA200 drives in Issue 2 of Scorpio News. Richard
Beal says that he thinks they were B*. I have an 5A200. It ls in fact a single
sided double density 5.25" driwve.

I have always understood that it was the update of the originally very popular
S5A400. TUnfortunately Shugart took too long to bring it out and when it arrived
double sided double densities abounded.

Yours sincerely, Rodney Hannie, Reading, Berks.

IBEH OK [ ... and NagNet 7
Dear Sir.,

A few thoughts on the future of Scorpio News, as you msk in your Editorial. But
first of all, what a plessure to receive an 80-BUS related magazine on timel

I teach computing at an independent school in Surrey; for my own purposes, I
still use my faithful Nascom-2, with both Nas-Dos and CP/M (I'm using Spex to
write this). Our main computer lab has a network of Mascoms using Was-Net, but
I am finding the lack of a structured BASIC, and the paucity of
lenguages/applications & handicap, so we have recently obtained an Amstrad
PC1512, partly for immediate use For demonstrations, and partly for the
possibility of changing over one day. We also have another lab-full of Amstrad
6128s, and various other computers used for Admin purposes.

Although I should like to see something in the magazine on Nascoms with Mas-Dos
and/or Nas-net, I recognise that they are 8 dying bread, &0 would not ertrect
any great reader interest, However, I should most cectainly welcome the idea of
an IEM/clone/M5-D0OS section. After the Nascom manuals, I find Amscrad very
uninformative (though at least they have now found somebody who can prepare a
sensible index: in this cespect their PC1512 menual is an enormous improvement
on thelr PCW one). T should also be interested in Dave Hunt's suggestion of a
gection on Modula-2, having just bought the Turbo verslomn.

1 certainly hope you continue into the next Volume. I should be very sorry not
to have & megazine to carry on the INMC tradition.

Yours falthfully, B.M. Hawkes, Budleigh Salterton, Devon.

Yesm to more O5a.
Dear Sir,

I think that Scorpio Mews should give space to articles on CP/M-B6, MS-DOS and
PC-DOS and the hardware, as & lot of readers are now using these 1?utunl and
there is an acute lack of information about any of them. I myself bought an
Apricot Portable, but couldn't get on with it. This was mainly due to the awful
screen, but also I couldn't get on with COMMAND.COM and I couldn't do anything
with it! Now I have the Gemini GMBBS board and CP/M-86 which I am slowly
pulling apart from CP/M-80 thanks to Digitsal Research providing CP/M-80 versions
of ASMBE and GENCMD.

May I wish Scorpio News many years of success.

Yours sincerely, W.H. Turner, New Malden, Surrey.
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IEM 7 Only if you have to.
Dear Sir,
You aek for comment about the future content of Scorpio Naws.

My interest is sclely Nascom/Geminl/Map. I have no intention of deserting the
ship to buy an IBM contemptible, as the CP/H Users' Group calls them.

I would gladly pay a higher sub to keep the firm afloat, but I realise that
others may be less fortunate financially than I.

It is essential that the sole remeining 80-BUS magazine survives. If lowering
the gtandards to include articles on IBEM's black box and its relatives will do
that then I will come along reluctantly. But if you do so I trust that the
articles will really get down to brass tacks and not just review programs.

All of the IBM users I know seem perfectly happy when all goes well. But when
things go awry none of them, and that includes the people who market the beast,
geem to have the faintest idea what makes the hardware or the software tick.

Yours sincerely, Rodney Hannis, Reading, Becks.

Taking Stock.
Dear 5ir

The recent comments in Scorplo Hews on the subject of content has caused me to
do some thinking about my own situation. Just 8 short years ago my job changed
from heavy current to electronics. My electronics training had been obtained in
the days of valves. The magazines were full of articles on computing, and I
thought I had better learn about it too. I bought a NASCOM 1, which worked on
switch on, and I was hooked. On the basis of 'todays supplier might be bl.n-k:uft
tomorrow' (especially after the NASCOM saga), I bought anything new that I could
afford, and acquired & NASCOM 2, disks - & massive 140K, DISEFEN etc; and
eagerly awaited the *80 Col x 25 Row® screen that a certaln DRH told me was
coming soon.

Over the years I have continued to expand the system as costs allowed and I have
learnt a lot about hardware and software. A lot of the learning was by sheer
persistence, and I have tried to help others by sharing my experiences. HNow it
is 1987 and times are changing. Gemini promise to keep B0-BUS products
avallable for several years yet, and we, the users have every reason to be
grateful that they are still in business where so ml-'I'II have failed. The main
reason ls probably that they have not pursued the popular market, but aimed at
specialiet applications. This has meant that the products are not cheap, but
sll comments support the wiew that they sre good, and well supported with data
{except BIOS Source Listingsil).

For my part, I have, like several other correspondents, a good knowledge of the
hardware and software of the system, and 1 am able to adapt it in many ways that
would be impossible with many modern systems. My Catalog has & large number of
programs, many of which I have not yet investigated. I feel that I have only
scratched the surface of the potential of the system and I want to do so many
things. I have been promising myself to really learn PASCAL, for example, but I
seem to spend s0 much time word processing, modifying the operating system and
g0 on that this, like so many other tasks, just never seems to get nearer.

In a business situation, things are diffecent. The larger TPA and additional
gpeed and facilities of newer machines have cbvious advantages. There are a
large number of PC's in the organisation where I work, and I will have to start
uging one 'for compatibility’. I will continue to use my Gemini system at home
{and work) for the foreseeable future, but I will, llke many, have some interest
in the PC. If Gemini do bring out & PC compatible card, I may buy one even at
the price of a clone, since it would probably be much better supported, and
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pecform better, anmd would I hope allow continued use of my current waell
understood hardware and software. I hope they hurry up though, before the
market vapleshes.

S0, as long as this magazine continues to support the B0-BUS systems to &t least
50T in content, I would go along with the idea of supporting PC's and Clones, on
the basis of "Half a loaf", and 'If you can't beat them’.

Yours faithfully, Clive Bowden, Truro, Cornwall.

Yes to IEM"s, plus more on benclhmarks
Dear Sir

You invited copinion on the inclusion of IBM-PC related articles in Scorplo Mews.
After reading Vol 1 Issue 2, I feel my situation is falrly common. I bought &
Mascom 2 kit in 1978 and built it up to a CP/M system. I work with IEM PC's a
lot, however, and was almost sble to use the Nascom to help in my work, but not
quite. HModem transfer is messy and slow compared to carrying a £loppy disk home
and back and even with the ability to read and write PC disks on the Nascom, 1
couldn't uee a lot of the PC software as 1t needs a true PC compatible machine
to run (I didn"t think & GMEEE would help, although I have seen so litcle ambout
it). I ended up buying & PC AT clone. I do gtill use the Nascom in areas thet
I see no merit in upgrading to the PC (I have not yet tried ZBOMU, the MS-DOS
CP/H-80 emulation program), but the PC has become my mainstream machine.

Other than helping with work, my interests in the PC are just as in the Nascom.
I want to know that makes it tick and how I can get it to do what I want. The
srticles about how and why the system worked (writtem by people who were
!nnuinalj interested) were, for me, & great stremgth of 80-BUS Mews. I have mot
cund an equivalent for the PC.

I feel, therefore, that such articles should be included, PC's being the
machines the readership seems to be migrating to. As & pure B80-BUS magazine I
feal Scorplo News will not survive long term becoming, little by little, less
relevant to the readers' activities. Similarly, it should not be a pure IBM PC
magazine. I think a combination would best reflect the way the readership
appears to be golng.

Continuing the benchmark theme of previous issues, I was interested in the
relative speeds of the different PC's (and where the Nascom fitted in) and have
gome results from a simple test program that may be of interest. The program
was written in TURBO Pascal (the only compiler 1 had for both CP/M and PC-DOS)
and was designed to take exactly 60 seconds on a 8 HHz GO0SS.

Program Minute;

Var
Seconds: Integer;

Procedure OmeSecj

Var
It Integer;
Humbar : Real;

Begin
HMumber = 0.0;
For I = 1 to 1815 do
Begin
Humber := Humber+l;
Number := Humber+l:
End;
End {CmeBec};
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Begin
ClrSerg
Write('Timings are for an 8 MHz BDBB. ENTER to start - *}j
ReadLn;

For Seconds := 1 toe &0 do
Begin
CneSec;
GotoX¥({1,12);
Write{Seconds:2," seconds ueed o far'"):
End;
End.

The timings obtained were:-

a0 = 135 Becs at & HHz
8088 = 100 Seces Bt &4.77 HHz
60 Secs at 8 MH:z
Boas - 46 Sece ac B MHs
BOZBS = 3é Secs at & MH=z

26 Secs ar B MHz
18 Sacs at 12 MHz

These suggest that the effects of a boost in the clock rate are in proportion to
the speed boost, &an BO8E is 13I more "powerful® than a ZB0, an BOBS is 301 more
‘powerful' than an BOBB, and an B0286 is 771 more 'powerful’ than an BOBE
{running B08& code),

Uping these figures, the DOS-Plus (B MHz BOBS) and CP/H-86 (BOBB) results shown
in Vol 1 Issue 2 page 31 give GMBEE clock speeds as follows:-

FroFortran - 30 S5ece x 8 (1 MHz 8086) x 1.3 (1 MHz BOBS8) f 54
(B0BE result) = & clock speed of 5.78 MEz
Basicls = Taw g+« 1.3 13 = a clock speed of 5.84 HHx

The average of the above is 5.81 MHz, wvery close to the claimed speed and
suggesting that the figures above are pretty accurate.

An area I am not sure of the effect of is adding a walt state. Systems I have
used which add & wait state when the faster clock spesd is used seem to give
pretty well the expected results from the clock speed boost slone, suggesting
the addicion of & walt state matters litcle. Is this correct?

Yours sincecely, A D Bowler, North Cheam, Surrey.

Coming Out.
Dear 5ir,

I have a terrible confession to make: I have purchased an IBM clone. After
nearly 10 years being faithful to the Z80 chip I have committed the unthinkable
end I am in the process of transferring my allegiance to the IBM standard from
faithful CP/M-B0. I have owned an Apricot for business use for three years and
elthough it is an excellent machine it did not have the available open
architecture that 80-BUS had supported, or the range of public domaln software
under CP/M-=-80. With the Apricot having "come out® I decided that it was time to
gee what was available on the hardware and software front to tempt me.

IBM have done a good job in fixing & standard to which most people adhere
eventually. They have brought order to chaos in the past with standard disk
formats, and with the PC we have & rudimentary framework to sctually use a
sophisticated program with graphics and windows that is unknown in the CPfH
environment. It gives & new meaning to the phrase "user friendly® with added
complexity for all programs and the percelved need to take a Ph.D. to drive the
latest commercial offerings.
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Since I have only just ;;?Iuj.:ed my clone I have not collected the full range of
programe I will need. The public domain programs are of a high standard and
there is sure to be one which will suit my needs for the next few years.

For those wanting to explore the 'C' environment there ig MINIX, which whilst
not in the public domain, is a rewrite of the popular Unix with all the source
code being published in & book. Primarily it is designed as a teaching aid so
students can alter code and see the effects of so doing.

In short one is entering a rich world where one can do one's own thing. T feel
that your excellent journal should include this aspect of computing as well as
the Gemini environment. Indeed Gemini have joined the MSDOS world with their
adoption of the Costgold card for their range. All that ls needed is to provide
an adaptor for B80-B to have the full range of colour cards on our traditional
systems. Scorplo News' contribution could be to establish the database of a
selection of public domain software for its readers.

Finally many congratulations on your efforte in launching Scorplc Rews.
Yours sincerely, John Stuckey, Spartacode Ltd., Bognor Regils, W. Sussex.

Various Points.

Dear Editor

Many thanks for an excellent second lssue of Scorpio News. There were many
items .of interest and I feel obliged to put pen to paper and comment upon some
of them.

Dr Dark mentions that he would 1ike to obtain & board which existed to run a
Wascom 2 keyboard on a Gemind IVG/SVE. If such a board exists I too would be
most interested to obtain one.

He also talks about the ED80 editor from Hisoft. T have used this on occaslion
and found it unable to read/write files to drive P:, this being the drive MAP 80
sssign for the RAM drive. & short investigation reveals that EDA0 believes
drives end at 0:. This can be remedied by altering with DDT etc, one byte:

OC3iFH Ls: FEh, loh
alter toi FEh, 1lh.

If your wersion does not have FE 10 at this location do not make the changes.

Dave Hunt enguires of us humble subscribers as to whether articles about the IBM
and clones woild be of interest. I for one would welcome articles about MS-DOS,
the innards of MBIz, and B0B6 assambler.

For the past month or eo I have been in hot pursuit of R. Conns ICPR system,
which €. Bowden writes about. More importantly for me is Richard Conm's SYSLIB.
Anyone programming with CP/M and assembler should obtain SYSLIB. It is &
collection of some 100+ (I haven't counted) subroutines, which do all the nasty
chores for us assembler proggers. I heartily recommend iti

The latest version of SYSLIB is 3.6, and is avallable from the CFMUG's Scftware
Libraey Iln volumes SIG/HM 261, 262, 263, which alse contain ZICFR 3.
Incidentally, the HELF program mentioned by C. Bowden for ICPFR 3 will not work
under CP/M. However, R. Conne earlier HELP.COM warsion 2.4 on CPMUG volumes
SIG/M 99 and 103 will with minor mods and re-assembly. I have converted HELP
2.4 for CP/M and converted the .A5H source to .MAC. It also uses 5YSLIB. If
anyone would like a copy it will be donated back te the CPMUG.

Many thanks for an interesting (and on-time) read.
Yours sincerely, Ian Cullen, Ipewich, Suffolk.
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Hore warious points.
Dear Sir,

I'm very pleasantly surprised - Scorpio Mews was out on time (if not before) for
the second occasion. Do keep it upl To judge from edicorial, however, the
revival in fortunes of 80-BUS publishing will be short-lived - which would be
tragic for all concernad.

Could T thank all those readers who kindly contacted me with cffers of circuit
diagrams and handbooks in response to my request? So far, 12 people offered
help and I have all the information I need. Perhaps I'm biassed, but I can't
imagine this level of response in other computer circles.

Regarding the possible extension of the magazine to include PC look-alikes - not
a bad idea if people can be persuaded to write suitable articles and for others
to purchase the magazine. The main problem is golng to be how to extend your
circulation once the PC articles come paurinf in - and another is going to be
how to get arcicles of general (or even specific) interest to the existing or
potential audience which aren't done already by glossler publications (although
mogt of these tend to restrict themselves to software reviews)., It's worth
teying, however, even Lf it does offend the purists (shades of an earlier debate
in INMCBOT).

I have & particular interest since I would like to know how to doctor the BIODS
of my Amstrad so that I can fit and use 80 track drives - one gets used to the
784k of the Gemini QDDS and the 360k currently available is pathetic.
Obviously, one needs to have one or both drives software switchable to 40 track.
Any volunteers?

Cne of the best features about this magazine and ite predecessors ls Dr Dark's
Diary. Always interesting and usually very enjoyable...... but - the most
recent episode seems to have been & bit hard on one or two of us (sabl)., So he
doesn't like Fortran - well, perhaps he could write & gulde to Pascal - which he
knows & lot about. I would welcome a decent guide to an excellent language
which has so many adherents (and so would others to judge from the letters pages
in the same issue). I use Fortran because most of the programe I need are
written in it - apnd it isn't worth the hassle of translating 30,000 or o lines
of Fortran IV or Fortran 77 into Pascal. Perhaps I might be able todo it if I
sampled some of his anchovy winel

Of course the Dobbs Benchmark program is ailly - no one in thelr right mind
would seriously want to fiddle around with tangents and arctangents around the
80 degree mark - a quick look at a table of tangents would show how rapidly the
value changes. The point of the program and the article was to demonstrate how
well, or otherwiese, various Iinterpreters and compilers coped with such & problem
and how faet or slow they ran on & range of machines which might be of interest
to readers. The general point is still valid - a machine/language combination
which took a lﬂn! time o produce & result or which produced a poor result could
probably be relisd upon to give a poor performance in other applications. 1
know that this is & generalisation but hard experlence tends to bear it out., 1
did appreciate the explanation of the poor result obtained with HiScft Pascal -
which does explain why virtually no other Pascal or Fortran IV compiler has TAM
a8 a supplied function = but it is available in some implememtations of Fortram

*

Well, how about it, Chris? I'm sure that the Editor could find s few pages (or
even more) for the first instalment of your guide to Fascal.

Yours sincerely, P.D. Coker, Orpington, Kent.
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The ZCPR3 System by C. Bowden G30CB
Fart 2 - ICPRES Installation - Software Tools

Although Z3 is sccompanied by & considerable amount of documentation on its
installation it iz sometimes difficult to pick out the important points, and
often, there are easler or better methods of carrying out the work. This is
particularly true in respect of the choice of software tools and methods. In my
opinion, the installation information provided on patching the Cold Boot
routines le rather too specific to the particular BIOS used by the author of 13,
and made to appear very rigid in application. Those without much experience in
machine code and operating systems might find it difficult to understand or
implement. Some tips and alternative methods of installation are suggested im
this article.

The installation of 23 falls into several operations.

a) Choosing the commands reqguiréed in the Z3 CCP and RCP. Choosing names for
the named directory. Deciding on the Default 'PATH' and startup commands.
Choosing the segment and buffer memory mapping to be utilized.

b} Editing the Z3 .LIB files for the generation of Z3 and each of the required
segments, and assembling the sssocilated .ASM files.

el Creating the Z3 segments from the .HEX files, and renaming them as 5YS.xxx,
as appropriate.

d} Generating a CP/M image file with the CCP, BDOS and BIOS at the desired
addresses.

@) Hodifying the BIOS, and reassembling, or patching the CP/H image.
Alternatives, avolding BIOS modifications, are also possible.

£y Overlaying the CCP, BIOS (and BDOS?), and wsaving this new system.
optionally with the Z3 segments and Buffers included. (See Later.)

E) Sysgening or Syswinning this new system, and "Booting' it.
hi Installing the 70 odd 23 utilities.

At this etage, I3 should be fully operational. Furthar changes can be carried
out after experience of the system has been gained, and since the source codes
of all of the utilities is provided, these may be customized as well, if
desired, although in general, most people will be happy with them ap they are.

Some of the above operations will be described in more detail under 'Methods’,
but it is ueeful to consider the many options available to the installer in
carrying them out.

An essential part of the installation is to assembla the .ASM source files
needed to create ICPR3I and the system segments. These files are written in 8080
mnemonice, and wee several macroe to define ZBO opcodes.

This means that the DRI Macro Assembler MAC.COM must be utilized to assemble
these files as they stand. If one does not have MAC, then one could resort to
trying one of several other methods. If MBO is available, it might assemble
these files, with minor alterations and removal of the macros. Alternatively
the macros could be removed, and the code translated into Z80. I did this with
Z2, as an experiment, using the public domain (PD) program XLATE3.

After the first try at assembly with MB0 there were about a dozen errors that
were eagily resolved by editing the source code, and I soon obtained & file that
produced code compatible with that from the B080 source via MAC. As another
alternative, the macros in the relevant .ASM file could possibly substituted
with some alternative coding, that would allow assembly with ASM.COM. As a last
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resort, one could try to find somecne with MAC.COM and request him to assemble
the files for you.

This ie¢ the main problem facing the installer. If HE0 and LED are not
available, it means that the utilities cannot be modified to any extent, but
this is no real problem since the normal performance is quite acceptable.

For the rest of the installation, everyone will have DDT.COM, which will be
gufficient. 5ince there are several ways of tackling the various problems,
however, it is useful to review the alternative 'tools’.

aj Editore. It is necessary to carry out editing of the various .LIB files
assocliated with Z3 and the segments, and the BI0S5S source code as well if
available. Since most people will have their favourite editor, there is
not much to say here. It should be borne in mind though, that some source
files are too long to fit into RAM, 5o that editors like ED or Wordetar
might be needed. (Minor changes can be made with a digk editor like
SPZ.COM, which can be quicker and easier thean using an editor.)

b} Assemblers. If MAC.COM is available, then the problems referred to above
will not r-{'pnr. The availabilicy of M80 and LBO will permit the utilities
to be freely altered.

£} Debug Dtilitles. DDT.COM, ZSID.COM, ZBE.COH (PD), GEMDEBUG.COH. The maln
advantage of DDT and ZI5ID is that they can 'LOAD" .HEX files. Loading .HEX
files under DDT or ZSID is not difficule, but error prone due to the need
to use variable offsets. I much prefer to overlay using GEMDEBUG. The
latter is not so sophisticated as DDT or ZSID, but has & much better screen
display, command structure and several other useful features.

dl Loading ODtilities. If LOAD.COM is used to load .HEX files, the results are
not exactly useful, when the ctacget addcess is in high RAHII. If
MLOADZ3.COM (PD} is availlable, then it is easiler to MLOAD the .HEX file,
and to use the result as an overlay or I3 segment. For example, assume
that the 2k Byte Z3 CCP is to reside at CS800H, as in my current system.
After assembly of ZCPR3I.ASH, 1f MLOAD is applied to ZCPRI.HEX, I am left
with a disk file 2K long, with addresses loaded for CBOOH, that can then

sasily be used &8 an overlay.

@) Disk Editors. Where a number of bytes might need to be changed, as for
example to alter names in a named directory segment, to alter the default
path on the system track of the disk, to clungi the agsembly address of
BDOSZ (56k long), to patch the startup command in the system image cold
boot routines, then I incressingly wee a disk editor. My favourite is
SPZ.COM (PD). It has a very friendly user interface, and can cursor edit
both ASCII and HEX bytes of a file or disk sector, which may be the system
tracks, or directory data. DU.COM (PD) in one of its many versions is also
vary versatile, but I find SPZ 8o much pleasanter to use. (A version of DU
accompanies I3, and ic is more Interactive than sarlier wversions.)

£} Other Dtilities. One of the several PD utilities such as BDOSLOC, FINDCCE,
LOCATE, Z3LOC to discover the operating CP/M system addresses makes it much
easier to find out about system addresses, especially if the installer is
not used to system work.

ZCPR3 Imstallation - Some Suggested Hethods

Once it has been decided which I3 segments and buffers will be implemented, =&
memory map should be drawn up. In the installation information supplied with
Z3, it is suggested that certaln areas are preset to all 00's. The main reason
for this is to aveid system problems that could occur after the syetem is
booted, if spurious data is left in any of the system buffers, and these are
accessed before segments are loaded (which is by no means impossible).
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During inetalletion of Z3 on an & friend's Alphatronic PC, some very peculiar
Errore arose. An oversight had resulted in the 5YS5.NDE segment not having been
loaded or initialized, and the locations in question were filled with random
rubbish. The data found there by the Z3 CCP was being interpreced as the NDR
segment, and select errors were prominent amongst the reported errors.

The installation notes suggest clearing (pacrt of) each discreet segment or
buffer area in turn. This works well, but it requires rather more code, since
the code required is wvirtually repeated for each area to be preset. It is much
simpler and does not take much longer to clear all of the I3 memory ares.
Initialization of startup commands, paths etc, can then follow. This reduces
the total amount of code needed for cold boot patches, and could simplify
installation where BIOS source is not availahle.

The standard method of aystem initialization in the Cold Boot routines is teo
clear buffers and segment areas, initialize the path, wheel byte, end startup
commands, print signon messages, and then boot the system. The startup command
uses the supplied utility LDR.COM to load the required segments. On a floppy
based system, there doesg not usually appear to be much alternstive to this
method of booting due to space limitations on the system tracks of the disk, but
if one has spare gpace on the floppy system track, or & Winchester, there is a
better way.

A track on a Winchester disk may be 8k - 8.5k bytes long. If two tracks are
reserved for the system, then about 16 - 17k of space ie avallable. aAfter
subtracting BDOS, CCP and Cold Boot Loader, over 10k is available for the BIOS
and 23 segments and buffers, and BIOS workspaces. This means that the I3
extensions can be considered to be part of the system, and loaded with the
system at cold boot. Since the buffers can be optionally loaded from the system
tracke a8 well, already initislized to zerces, or with set messages, commande,
etc, the amount of cold boot inltialization becomes minimal, with only the
default path and wheel byte needing setting up, although these could be defined
somewhere in the I3 memory area and loaded with the system too. This has the
further advantage that no BIOS modifications are needed, except In the Screen
Edit routine. It thenm also becomes unnecessary to use LDR.COM, except to change
the default segments for speclal purposes.

If this approach ies used, but only some of the areas are loaded from disk (e.g.
where on say & floppy system there is some spare room on the system track, but
not enough for ALL of I3), then initislization of non-loaded I3 segment =nd
buffer areas must be selective, to aveid erasing data that have just arrived in
RAM from the system tracks. It then becomes a good idea to group the program
segments together just above the BIOS workspace, and to group buffers above
this.

Whatever the system adopted, disk space for the system Lis not a problem. The
amcunt of RAM allocated to the system is a problem however, since all extensions
of the BIOS or I3 eat into the TPA. My extensively customized BI0OS, together
with workspaces, takes ug Just under 5k, snd the 23 system uses 3.5k resulting
in a total system size of 14k, including CCP, and I am determined not to allow
it to get any bigger. Since I am also always trylng to add features to the
BIOS, I am also looking for ways to economise on space. One thing that I have
recently done is to utilize some B0 spare bytes in the TCAP part of the ENV
segment, to hold the system message Clock string that are displayed on the
(normally locked) top line of the screen. This has released 80 bytes in the
BIOS area for more code, but of course, means that that particular configuration
of the BIOS will only work correctly in a I3 environment.

The BIOS plus Workspace size is one of the important considerations, since this
is considerably lacger than BIOS plus Cold boot routimes. I have no problem in
expanding cold boot activities, and in providing extensive signon messages. The
amount of workspace ares needed ls determined by the hardware used, and so is
relatively constant for 8 given system. This means that the BIOS permanent code
is the part that needs to be kept in check. I have recently helped two friends
instal 23 on systems based on Mascoms, and the big problem was in the amount of
space required by the BIOS code for the keyboard routines. With a Winchescer
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based system, space was not available in RAM for all of the features that I
normally assemble imto my BIOS, unless the code was allowed to expand beyond Sk.

Each installer must come to his own decision on what is considered to be the
optimum trade off between TPA, BIOS eize and I3 support. Some of the
conslderations above show how adaptable the installation may have to be.

It is necessary, during installation, to find out the current saddress at which
the CCP, BDOS and BIOS are residing. Before CP/H is relocated lower in memory
to make room for Z3, the current operating address is needed, so that, after
subtracting the extra RAM to be allocated to 23, the new addresses are known.
BI0OS workspaces must also be allowed for, and it would not be safe to just look
for the end of the cold boot in the system image (which is normally sign-on
messages), subtract 2100H (start of BIDS in standard Gemini system Image), and
take the result as indicating the BIOS length. A better gulde is to find the
BIOS stacting address on a running CP/M system and to subtract this from the top
of RAM, (or ROM address if ROM based software is used in the system, a8 in the
Alphatronic PC).

Having decided on the addresses of each segment and buffer to be incorporated,
the files Z3HDR.LIB and Z3BASE.LIB must be edited. This will allow the correct
sssembly of the I3 CCP and will provide the information needed by other assembly
oparations that also read these .LIB files. Z3BASE defines the system addresses
that have been chosen, and IJHDR defines the commands and parameters available
or acceptable to the Z3 CCP. The .LIB files for SYSPCP, SYSRCP, SYSENWV, SYSIOP
and s'rsl;ml'. may then be edited, but if any one or more of these segments is not
to be ueed, edit of those .LIE's may be skipped.

These files may then be assembled (e.g. MAC ZCPR3 88X PI) to produce the
relevant .HEX files. The $5I and $PZ parameters suppress output of the Symbol
and .PRN listing files otherwise produced during assembly. If MLOAD is
available, the .HEX files may be loaded, and the resulting .COM files should be
given the name 5YS.RCP, BYS.ENV, SYS.NDR, SYS.FCP and SYS5.IOF as appropriate,
fince the names used MUST be acceptable to LDR.COM. If MLOAD is not avallable,
DDT or 25ID will have to be used to read the .HEX. This iz explained in moce
detail later.

Onece SYS.WDR and SYS.EMY have been constructed, any future mods. to these could
well be made with SPZ.COM or a debug program, since these files are very short.
Reference to the installation manual for the .ENV and TCAP will give the
raquired information. There is little in the SYS.ENV that would need to be
altered, once set up, unless a system 'shuffle’ ie made. Several different
named directory segments could quickly be made by copying, renaming and editing
with SPZ or DU.

The BIOS cold boot alterations are made to appear unnecessarily complex in the
installation manuel. If the source code of the BIOS is available, revised
gignon messages and all sorts of £rille are poseible, but all that is really
needed, just before the jump to warm boot, from cold boot, is:

a) Code to clear Buffers and segments.

b) Code to set the Wheel Byte.

¢} Code to set up the Default Path.

d) Code to set up the Startup Command string.

If the BIOS code is available, or an installer is prepared to do some work with
a debug program or disassembler, then the necessary code can be 'patched’ into

the BIOS.

Appendix A lists an example of the code needed in source code form. The code
listed assumes that the source code of the BIOS may not be available, and so the
listing indicates additional modificetions, in mnemonic form, that are required
to be patched into the actual BIOS code to redirect the cold boot jump to access
the new code before it jumpe to the warm boot., It aleso mssumes that there is
enough room on the disk system tracks for the extra code. If this is a problem,
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discrete trimming of the signon messages might help. These are usually output
uptil a @ 15 found.

If the BIOS source code is available, the modifications can be made tidier. The
extra code could be added just before signon messages are printed, and the extra
data could be placed after the jump to warmboot, but before the actual signon

MEBBARE .

The code listed is really ALL that is needed to implement Z3, but it is rather
obscured in the Z3 installation instructions. It coneists of about &5 bytes of
Z80 code and about 75 bytes of data, which could be trimmed by some 20 bytes if
desired by removal of the 23 welcome nc:unge that is included in the stactup
command string. You can be more elaborate if you wish, but there is no need.

Note that 1f segments are loaded to memory from disk £iles by LDR.COM, the
EYS.ENV segment MUST be loaded first If it is not already present, since LDR.COM
then refers to it to find out where to load the other segments.

Inetallation without BIOS modifications.

If the I3 segments and buffers are loaded from the system tracks of a Winchester
or Floppy, all that is needed in the cold boot is to set the Wheel byte, and
path unless they are also defined in the system track area, for example in the
gpare space in the TCAP.

In the case where insufficlent system track space is available, and BIOS
modifications are to be avolded, there seems to be a possible solution. During
implementation of Z3 on & friend's Alphatronic PC, I had booted a system that
loaded the segments and inivialized the buffers, and I3 was running. A little
later I booted, by mistake, a disk that did not have LDR.COM or any of the 5¥5
segment files on it, but did have a Z3 CCP in the system on the system tracks.
When this diek booted, I got the error message:

'LDR 5YS.ENMV,.S5Y5.NDR,BY5,RCPT"

#ince these files could not be found or loaded. When I3 commands were given
however, they all worked correctly, since all necessary data was in RAM already
from the previous BOOT. 5o, provided they have not been corrupted, it is
pufficient to get the Z3 segments, ete, Iinto RAM only once, on the initisl Cold
boot. Tq;g do NOT need to be reloaded unless they are later corrupted for some
CE&E0M. is suggests that the problem cen be solved as follows.

A CP/M system i¢ created that has the CCP, BDOS and BIOS at the same eddresses
as the Z3 system, but with a CCPZ or ZCPR Vers. 1 CCP. This can be booted, and
will it will not use RAM in the area to be used by I3 segments and buffers. The
'GET" command of this CCP then can be used to load a complete Z3 composite
*SEGMENT.BIT' file from the disk to the Z3 RAM area. (This could be made an
auto run command.) Once this file has been loaded, m disk with & 23 CCPF in the
system track can be booted, and it will find everything ready in RAM when it
starts up. Alternative ways of loading the *SEGHENT.BIT' might also be devised,
such 88 loading end relocating from the Z3 boot disk itself. The method
described above 1s probably the simplest theugh. The *SEGHMENT.BIT' file can be
made up in a similar way to that used to build up the Z3 part of a complete
Winchester based system, as will now be described.

Generating a ZCPR3 System for Direct Booting.

Fig. 1 shows in diagrammatic form a typical Z3 eystem supporting all features
except redirected I/0. The addresses on the lefr hand side are those that the
various parts would start at when the system is in RAM. Those on the right sre
referenced to a system ‘image' £ile, that is to be written to the system tracks
0of a Winchester, and will subsegquently load to RAM. Hote that these addresses
and those given below represent only one of many possible configurations of CP/H
and Z3,
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EAM Btart| Function Image File Start
Address Address
v v ¥
OFFDOH >| 23 CCP Stack | 042DOH < Set to ALL 00's A~

OFFO0H >| 23 Cmd Buff | 04200H < Startup Command, then 00's
OFEDDH >| 23 Ext FCB | O41DOH < Set All 00's

OFEB0H >| 23 Msg Buffs | 04180H < Set All 00's ICFR3

OFEOOH »| Z3 5hl Stack | O&100H < Set All O0'sm Buffers
OFDOOR >| Z3 SYS.NDR | 04000H < Overlay with SYS.NDR and

OFCOOH >| I3 5YS5.ENV | 03IFOO0OH < Overlay with 5YS.ENV Segments
OFADOH >| 23 SYS.FCP | 0AD0O0H < Owerlay with SYS.FCP

OF200H >| Z3 SYS.RCP | 03500H < Overlay with SYS.RCP v

ODEGOH >|  CBIOS | 02100H < BIOS (Possibly Overlaid) -~

ODOOOH »| BDOS/BDOSZ | 01300H < BDOS (Possibly Overlaid) Hormal
OCBOOH >| ZICPR3 CCP | 0OBOOH < 23 CCP Overlay HOVCPM
N/A »|Cold Boot Ldr.| 00900H < System Cold Boot Loader Image

H/A >| HOVCPH | 0D100H < HOVCPM relocation module v

L L L L T e L T e e T 1 & PN ey

Fig 1. Setting up an entire I3 System Track Image.

The starting point for thie operation is MOVCPH.COM. The first step is to
generate 4 CP/M with CCP starting at OCB800H. This can be achieved by setting
the byte at 023DH in MOVCPM to 18h to reserve 24 extra pages, and then issuing
the command HMOVCFM 64 *. Once MOVCPM has completed ite tesk, the system image
in the TPA is saved to a file - SAVE 42 CPHCA.COM. Wa now have a CP/M aystem
that should run at OCB00H. This can be checked by SYSGENing it, booting and
running one of the CPM address display wtilities described abowe. Hote that the
byte at 0Z3DH in MOVCPH resecves sxtra memory for & larger or smaller BIOS in
256 byte units. Add 1 for each extra ‘page’ of memory required.

If you are using Gemini BIOS 3, then MOVCFM is not used. You can still gensrate
your system, CPHME4W for example, resecving sufficient workepace pages In the
SYSTEMW.CPG file to get CP/M down to the target area.

The important thing to remember is that the system that is belng constructed ims
to boot from a4 Winchester, sc the Cold Boot Loader sector must be suitable for
this purpose. The loader in CPHG64W ls O.KE. but those in CPM64F and CPMELFW are
not. If it is intended to create a completely new system, (i.e. Z3 GCP, BDOSE,
and & modified or nen Gemini BIOS, the Winchester cold boot loader can be
t;lﬂ:pﬂ?ﬂd Erom & CPM&4W flle, or the new parts of CP/M can be overlaid on the
CPHESW [ B

CPHCB.COM or CPM64W can be loaded Into memory with a DEBUG program. At this
stage, all that will exist in RAM will be that shown in the diagram from 1008 to
about 3000H. The top address is wvague because the exact address will depend on
the BIOS present, and there may be other bit map data present. The cold boot
loeder that loads the rest of CP/M off of the disk into memory will be present
at 900H, CCP at BOOH, BDOS mat 1300H, and BIOS st 2100H. The MOVCFM relocator
will occupy the area from 100H to 8PFH.

—
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1f a new BIOS is to be used, the firet step should be to load it in. Assuming
that it is & file called HEWBIOS.COM assembled to run in memory at ODEOOH, then
the command INEWBIOS.COM, R2000 should be given. Debug utilities load binary
files with a default offset of 100H, so this should result in the HEWBIOS
overlaying from 2100H. Thie can be checked by a D2100 command. The jump table
:h.:ml:llr be present starting at 2100H. At the end of the "R' command the gcreen
should display the new top of memory of the system image.

If the original BIOS is being retsined, them its top should be found if
pogaible, and will usually be just after the signon messapes. Once the BIOS top
has been found, memory from the top of the BIOS should be filled with 00's to
about 5000H, in order to clear all Z3 areas. The command FXXXX, 5000,00 will do
this. XXXX will be the BIOS anding address.

If BDOSZ 18 to be uped, it can then be loaded to 1300H.

If it is necessary to read in .HEX files, then DDT or Z5ID are needed as they
can handle .HEX format files. The read OFFSET, once calculacved, will be the
same for ALL .HEX overlays in & given system, since the address in the memory
image is offset from the running address by the same amount. The offset can be
calculated by using the H command, (H low,high) where low eand high are the image
and RAM address of any one segment or buffer. The image address of the RCP is
03500H, and the RAM address is OF200H. The command H,3500,F200 gives the answer
2700,4300. Now 4300H added to OFZ00H gives 013500H. The leading '1" is lost
since it cannot be contained in & 16 bit value, leaving 03500H, which is the
target address. Thus 04300H is the answer needed. (Since the OFFSET wvalue is
added to the address in the .HEX file as it 1a loaded).

Each .HEX :eﬁnent may be loaded in turn. {(e.g. ISYSRCP.HEX, R4300) or if it is
salready loaded by MLOAD, (and assuming the file is named af o standard Z3
segment), ISYS.RCP, R3400 (remember the default 100h offset with binary files).
Then the ZCPR3 CCP may be read in using one of these two methods, (IZCPRI.HEX,
R4300 or IZCPR3.COM, RAOO})., The D command should be used frequently to check
that the results are as regulred.

A cold boot startup command can now be implemented, by modifying the “.EE
memory at 04200H. I prefer to use SPZ.COH for this type of job since it is
easier to correct errors and get things exactly right, but this is & matter of

preference.

With direct booting of I3 there is no need to use LDR.COM to load any segments,
but a startup command may be required. My startup command is:

CSET;ECHO Type “C for CP[/M, or eny other key for HELP;SAK;HELP ME

which loads & preferred character set to the SVC, and then prints che text
message via the RCP ECHO command. 23 then uses the SAK utility to walt for user
input. If thie is °C, then CP/H is entered. Any other key proceeds to the next
command in the buffer. This causes Z3 to use ites HELP.COM utility, which in
turn loads an online help file called ME.HLP that I wrote to summarize the
features of I3

The process ig now complete but for two more small but very important
modifications that may have to be be made for the system Boot to work correctly.
These concern the Cold Boot loader, and the Winchester system write utility
SYSWIN.

The cold boot loader for both Floppy and Winnie aystems refers to three vital
locetions. One is the addrees to which CP/M will be loaded. One is the Cold
Boot Jump address of the BIOS, to which the loader will jump once CP/M is
loaded. These two will normally have been adjusted during the HOVCPM or GENSYS
cperation, but might have to be patched in some circumstances. It is not
difficult to find these addresses in the loader, either as conditional or
unconditional jumps, e.g. LD HL,xxxx ipnstructions, for a copy operation or for a
JP (HL). The third significant item is the number of sectors that the loader
will read from the system tracks of the relevant disk. Since the system has
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rown by about 1000H-1500H bytes in length, these extra sectors have to be
oaded from the Disk. It is necessary to adjust the sector counter. In my
Winchester Boot Loader it is located at 093AH in the system image, and at 0909H
in the Floppy loader. The wvalue was 13H in both cases. It will need to be
increased. The valus of 0LCH will load a system configured as shown in Fig. 1.
Too large a value will load a system over the top of RAM, crashing the Load
process. Too small a value will read insufficient date from the disk.

The debug program can now be exited, and the new system saved - SAVE 66
FULLZ3.5¥5. This will save all of the TPA from 0100H to &4300H. It only remains
to write this to the Winchester. Hote that the bytes from 0100H to O8FFH in the
eyatem image file are digcarded by SYSGEN and SYSWIN. The actual write starte
at 0900H. These bytes HUST be save in the system image file however, in order
that the required data starts at O0900H.

The utility SYSWIN.COM is used to write a system to a Winchester, but the other
ramaining problem now becomes apparent. SYSWIN ie set to write a normal eized
system. The sector counter must again be altered. It is necessary to write all
of the much larger system to the Winnle and the Cold Boot Loader sector must be
written as well. In my version of SYSWIN this count (st O50FH) was 013H, and I
have set it to OLDH.

N.B. I have found that SYSWIN will not work correctly if run from the Winnie
itself, or if the system image file is on the Winnle - probably due to hard
coded disk drivers. I use both these files from a floppy.

There is ancther way to get the system written to the Winnie. SYSGEN will carry
out & part of the process, but fails part way along - I can't remember where.
If you are really masochistic, you can use the scratchpad feature of SPI to
write 128 byte chunks of your FULLE3.SYS file to the Winnie system tracks.

For the system to boot correctly from the Winnie on reset or startup, SIMON & is
néaded. {Other Versions may be 0.K.) or the utilicy BOOT.COM can be used.
These are not PD programe. Your friendly Geminl dealer should be able to supply
you with SIMONM4, BOOT.COM and SYSWIN.COM, unless Gemini have become as difficult
about System Utilicies ss they have about source code. They might insist on you
buying or upgrading to BIOS 3.x.

If Gemini intend to continue supporting 80-BUS products (as they say they intend
to do), then it is in their interests to serve their customers rlqui::.untl. If
they intend to let these products lapse, then they have nothing to loose in
supplying existing users with the programs and information. Either way I think
their attitude is wrong - riding my hobby horse agsin 11

If the 23 area from 03500H to 04300H only is nesded, in order to load as a
complete 'SEGMENT.BIT" sc as to avoid BIOS mods. as described above, it is
suggested that & debug program is run, but without loading = system image.
(e.g. run DDT or 251D if .HEX files are to be processed). Memory from 100H to
about 05000H should be first filled with 00's. The segment parts can then be
read in st 3500H, eto; as describad above. The default startup command can ba
set as described above. Wheel and Path could be defined in the spare space in
the TCAP of the SYS.ENV segment.

Then the required data area can be moved to 100H - MW3S500,4300,100., This will
move & block OE0O0 long down to 100H. Exit from the debug program and 13 pages
saved - SAVE 13 SEGMENT.BIT. This file can then be loaded to OFZ00H by any
appropriste means to furnish I3 with its requirements. MNote that LDR.COM cannot
load this file, but a CCPZ GET command could be used as already suggested. (Or
maybe LDR.COM modified via the .MAC file so as to be able to load it).

ICPR3 Deility Installation.

The installation of the Z3 utilities is straightforward. It is necessary to
carry ocut three steps.
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aj Set up & correctly configured SYS.ENV file.

b} Create a simple list of files to be installed, using an edicor. This file
should be given a2 name with an extension .INS. (A ZCPRI.INS file is
included on the Z3 disks, but it does not include the .COM files on 5ig.
Vol, 200. Neither does it allow for any renaming. e.g. I prefer to call
MCOPY.COH - COFY.COM.).

c) Fut the filea to be installed, 5Y5.ENY, Z3INS.COM and the .INS file in one
user area, end issue the command -Z3INS SYS.EMV XOOLINS.

The files named in the file XXXX.INS will be installed for the current data ag
held in 5YS5.ENV.

This completes the discussion on Eome of the devious ways in which one can
implement the I3 gystem. I hope that those of you out there who have not tried
23 are encouraged to have a go. The results are well worth it., I have heard
that there may be further developments of Z3 that may Include bank switching and
multi tesking, but I have po details.

il v o ol i ol o ool o i o o e e

Appendix A. Typical BIOS modifications.

This part could be in the squates section of your BIOS source, if you have ic.
It assumes 23 segmente and buffers start at OF200E and occupy HAM to OFFFFH.
Address OFZ00H is where the I3 area starts in my system. Yours could be
different. The same applies to the other addresses.

RAMTOF equ OFFFFH iTop of memory

SEGST  equ OFZO0H ;Start of Z3 Segment snd Buffer areas.
whladr equ DD3BH jAddress of Wheel Byte

patadr equ 00&0H iStart of defined defaulr path

mcladr equ OFFOOH jMultiple Command Buffer

clbuff equ 200 jCommand Buffer is 200 bytes long
;llllli*t*tk

jPatch the Screen edit code to work with DIR: names in the Prompt.
iFind the Screen Edit Buffer and look for some code pearby like -
STRIP: LD HL, EDBUF+3

LD B,3

;ﬂ: its HEX equivalent in the BIOS Imags.

;
jChange the code, or patch the BIOS Image to be
STRIF: LD HL,EDBUF+12

LD B,12
i

{Now To the Cold Boot area of your BIOS, near the end.

The Warm Boot Jump must be found. The code beloew assumes your BIOS has the Cold
Boot routines inm the BIDS workepace area, where they will be overlaid when the
system is running. The Warm Boot routines are usually located near the stert of
the BIOS. Examine the First two jumps in the jump table at the start of the
BIOS (normally 17 jump instructions) to get the Cold and Warm boot routine start
Addregses. MHNote that the jump to WBOOTL1 found near the end of the cold boot
routines as shown below will probably not be to the start of the Warm boot
routines a8 found from the second jump table address, but some tens of bytes
into the Warm boot routines.
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LD HL,SIGNON tBIOS code to print signon messages
jusually located here,
CALL PM5G +BIOS Print String routine.
[ JP WBOOT1 jJUMF INTD Warm Boot - CHAMGE TO > ]
JP EXTERA
:ittt**i**
3
SIGHNON: DEFB "Super Duper... iThe aystem signon messages
DEFE “"and more rot..
DEFE 0O i5ignon terminater (Probably 0)

;MORMAL EWND OF COLD BOOT CODE
iWorkspaces usually extend beyond thiae.

jREEE RS

Fatch in the bytes gonerated by this code Lf no source is available. In this
case, substitute the equates defined earlier for the symbols below.

iThis to be in cold boot, just after SIGNON Messages.

; First clear memory to all 00's.

i
EXTRA: 1d hl,segst sS5tart Address of ICPRY area

1d de,RAMTOP-SEGST iLength of 13 segment and buffer area
losp: =xor & iClear Acc.

1d [hl).a iClear Byte in target area

inc hl jHext byte

dec de

ld m.d

or &

jr ne,loop ;Loop until all bytes cleared

i
i Now set the whesl byte

I
setwhl: ld hl,whladr

XOF B 1Clear Ace. to known state
dec a {Make non zero
14 (hl).,s 5ot Wheel byte

; How copy the default path to 040H, ete;.

1d hl,extpth jDefined path

1d de,patadr ;Path address

1d bc,endpth-extpth jPath string length

1dir iCopy ict,
; How copy the startup command to the Multiple Command Line Buffer
3 1d hl,stcmd iDefined startup commands

ld de mcladr jCommand buffer address

1d bec,endcmd-stcmd jLength of command string

ldir iCopy it

Initialization done, except for loading of segments, which will be done
after system has booted, wvia LDR.COM.

jp whootl ;Jump into to warm boot - same as the jump
jthat was just before the signon messages.

]
UL bbb b
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iData area - The code to be carried into the system.

iDefine the default path - Typical assignment

H
extpth: defb 1,0 jh, user 0
deft 1,15 jA, user 15
defb 1,3 ih, current user
defb 2.0 1B, usec 0
defb 2.5 ;B, current user
if wind
defb 3,0 iC, user 0, 1f C eximts.
andif
defb 0 :Terminating zero - Essemtial
endpth:
iTypical Cold Boot Startup command - 200 Chrs. maximum.
;
stomd: defw mocladr+d ;Point & bytes into buffer
defw clbuff ;Say how long it is
defb 0
thecmd: defb "LDR SYS.ENV,5YS.RCP,S5YS.PCP,5YS.NDR;ECHO Welcome to ICFR3"
defb 0 iTerminator
endcmd

el W

I should like to thank Peter Bell and Mike Waters for their help. In the first
issue of Scorpio Wews, I referred to & bug in BDOSZ. Apparently I had been
using sn old version. The problem has now been resolved.

Soft Warm Boot on a Nascom by R. Mohamed

Ho, Ltz nothing to do with footwear. The title refers to a software controlled
reset sequence orf & warm boot (in CF/M) on my Mascom 2.

The idea was developed from an article by David Parkinson (INMC-80 News issue &)
describing the use of the GMB03 EPROM board as a ROM-disk (i.e. copying software
from ROM to RAM). I developed software (E.0.5. - EPROM Operating System of
course) to copy any programs held in ROM into memory at their usual address and
execute them or just load the software into RAM at any address.

With my Nascom 2 power-on- jump switch set to AOOOh and EOS present here on &
reset, the system worked well. But if I was using disks, say under CPf/M, then
pressing reset would load Nas-5ys 3 and dieplay the EOS menu. MNot wery helpful.

I had the choice of altering the power-on- jump , when working with disks, via
hardware or software. Some later articles advocated the use of simple hardware
{(diodes and switches) to alter the jump-on-reset address. I decided against
this approach for two reasons, it is technically inelegant and more importantly,
my Mascom 2 is encesed in a lacge steel box. This made is practically
impossible to get at the switches, even to the extent of adding & remote switch.

The software approach has been successful and over the years has been enhanced
to its current level. The software switch allows for 3 options, warm boot from
ROM (standard system), warm beot from disk (non-standard system) 6r & reset to
Hes-5ys and the EOS menu.

Referring to the listing, the software recognises the remains of CP/M code at
page 0 by means of the two jump instructions at 0000h and 0005h. It is not
particularly rigorous, but I have not had any problems. If both of these jumps
are not present then it is assumed that Has-5ys was running so execution jumps
to the rest of the EOS code (‘reset’).
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If the jump instructions are present, the system size is checked to determine
whether warm boot should be off ROM (standard system) or disk (non-standard
gystem)., In each case a small piece of code, to turn off the ROM board and jump
ko fh:dcurruct entry point, is copied to an aresa of free RAM (0020h) and
axecuted.

The soft switch can be used with any CPU card that has jump-on-reset hardware
{e.g. Nascom 2) and & GM803 or GMB33 EPROM card. The EPROM card must be

configured to be paged in after a reset.
Individual users may wish to add other festiures to the soft switching mechaniam,
gsuch as forced jumpe to, say, BASIC or Haspen. This could be implemented in a
similar fashion to that on the BBC Microcomputer. That is, check for an
pressed keys and force jump accordingly, i.e¢. pressing 'B' at reset time wil
force BASIC to be loaded and executed.

: OPERATING SYSTEM FOR GHMA03 EFROM BOARD

i Version 1.3 5/5/85

; GMB03 must select page 0 on system reset

£
5
g
i

1} CP/M boot is now at QBBOOH
fthis cto be the auto density boot)

2} CP/M warm boot is recognised
on a ‘l}"ltlll EBERL
(with warm boot from EFROM image)
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Listing continued on page &1.
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A Visit to lo Research by P.A. Greenhaigh

Io Research was one of the first companies producing add-on products for
Hasbus [B0-BUS. Founded im 1980, they initially produced an EPROM programmer, B-
bit A/D board, and a graphics board that sat between the Nasbus/B80-BUS and &
Hascom 32K RAM A board, wsing the RAM on this latter bosrd as its display
memory. Io have not produced any of these products for a number of years now,
although the A/D board is in fact still available - it is now produced by Gemini
as the GMB24.

Another of Io's early products was the Pluto 1 colour graphice board, and it is
the success of this and ite derivatives and descendants that have turned Io into
one of the major computer graphics companies in the UK.

A fow weeks ago I went along to Io, who are based in Barnet, to have &8 look at
their current product range, and to be given demonstrations of some of these
items. What follows 18 an overview of the events of that wiglie, with
descriptions and prices of many of their products. No spologies are made if it
gll comes over rather like a sales leaflet, but the Pluto range has had very few
mentions in Scorpio Mews and its predecessors. Io Research have probably been
the most successful of the companies producing 80-BUS compatible products, and
this article is intended to bring the readership up to date on the company and
ites producet range, which is probably far greater than most people are awarae.

Yideo demo

To get me in a graphics mood, I was first shown a video produced by one of their
customers, Diverse Productiocns. This is a wvideo company that does & lot of work
for Channel &, especially for the *Diverse Reports® program. It would be
unreasonahle to try and describe in words the contents of a graphics wideo, so
I'll just say that it was very impressive, and even more so when I was told that
it was produced a couple of years ago. Io's hardware end software have both
moved on considerably since then.

The Boards

Pluto 1A

I was then shown the boards, and other hardware, currently im production., Pluto
1l is no longer available, but Pluto 1A is. This is not & dramatic re-design,
but basically a re-engineering job, with a number of minor improvements.
Additionally, those who have seen & Pluto 1 board could not fall to agree that
the Pluto 1A board LOOKS much better, and much more professional - in keeping
with its price. It is now a multi-layer PCB, and various options are controlled
by DIF switches rather than by soldersd links.

Pluto 1A is an 8" by 8" B0-BUS board, is controlled by an B0B8 processor,
produces 16 colours, has 256K of memory, R5232 interface (e.g. for connection of
a digitizing pad), end all graphics commands are controlled by anm on-board ROM.
It is available in two different resolution options, plus the option of an on-
board colour palette, letting you choose the 16 displayable coloure out of a
range of &096.

Pricing of Io's products may be considered expensive compared to other B80-BUS
boards from other manufacturers, but against *the competition® in the computer
graphics market, Io claim that they are very reasonable. By the time you get to
the end of this article you may feel that Pluto 1A prices are positively give-
awayl Prices of the Pluto lA range are:

640 x 576 dots in 16 fixed colours - £600
T6RA x 574 ™ Ll " " - L6675
G40 x 576 " = * galours from 4096 - £900
768 x 316 " u i » = = £975
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Although the Pluto 1A boards (and some of the other Plute products, as you will
sed below) are S80-BUS compatible, many people choose to use them with other
computers. Conseguently a case, with power supply, may be bought for Fluto 1A,
with various interface boards available for connecting to these other computers.

Fluto 1 case with power supply - E285
Interface cards:
IBM PC,XT,AT,clones -  £85 EML-Himbus = EBS
Sirius - £85 Q-BUS = E&50
Apricot - EB5 BBC, VME, VAX =  POA

Fluto 2

Pluta 2 is Io"s best seller. Still an 80-BUS compatible board, it has grown to
12" x 8" to contain all of the electronics. It retains the same 8088 processor
and B5232 interface as Pluto 1A, but includes 512K of memory {(optionally 1H),
has hardware pan and zoom, 256 colours from & palette of 16.7 MILLION (1), and
optional real time frame grabber. This latter option is very impressive, as you
would believe that the colour camera was connected directly to the colour
monitor, not going into and out of Pluto's memory. Pricing is equally
impressivel

768 x 576 dots in 256 colours from 16.7H - £2500
ODpticons - Frame grabber - £300
Memory expansion {(gives Z screens
of 76Bx576, or wvirtual 768xl1l152) - £950
Case, including power supplies,
fans, video amplifiers, etc - ES00

Pluto 2 - 24 bit system

being able to display 256 colours at a time on the screen is a severe
mitation to many people. At that level it ism't possible to have wery smooth
shading from one colour to another, and therefore subtle toning and other such
effects are just not possible. Io therefore sell a system based on three Fluto
2 boards synchronised together. This means that any screen pixel can be any of
the 16.7 HILLICN colours available.

24-bit system, in case with power supplies etc. - £8750
Options - 24-bit colour frame grabber - £900
1.5MB Memory expansion (2 scresn memory)- £2850

Fluto Megares

Pluto Megares is aimed at CAD applications. It is & 10"xB" BO-BUS board and is
available in two versions. The first uses a non-interlaced display to give
flicker-free output; the gecond provides much higher resoclution than the other
80-BUS Plutos already covered. A palette is fitted to these boards, and they
also feature hardware pan and zoom and R523Z interface.

Won-interlaced, 768x576, 16 colours from 4096 = E2050
Interlaced, 1024x768, * L . " - £2150
Case, including power supplies, fans, etc = £500

Hon 80-BUS

All of the boards mentioned so far are B0-BUS compatible, although they may all
be used with a wide range of other computers, as described under "Pluto 1A".

Io also produced a Pluto 1 equivalent that fitted internally in the Sirius,
although I believe that this is no longer in production. On top of all this,
they also manufacture two ranges of Pluto boards for IBM PCs and compatibles.
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Pluto IBH Range

This board is a standard IBM format board for use in PC, XT, AT and compatibles.
The usual Pluto features and options are included in the range:

TERx576, Interlaced, 16 fixed colours, 1 screen - £950
768x576, non-interlaced, 8 fixed ceolours, 2 screens < £1250
1024x768, interlaced, 8 fixed colours, 1 screen - E1230
76Bx576, interlaced, 16 fixed colours, & screens - £1200
768x576, non-interlaced, 8 fixed colours, B screens - £1500
1024x768, interlaced, 8 Fixed colours, & screems -  E1500

On-board Processors

So far all of the boards described have had on-board processors and control
RBOMe. This approach hag allowed Io to give all of the boards the same base
command set, and at the same time has allowed them to use different on-board
CPUs and graphics display controllers. For example, Pluto 1 and 1A use an BOBB
plus 6845, Pluto 2 an 80B8B plus NEC7220, and Pluto IBM uses a 68000 CPU.
Despite these hardware differences this technique means that many programs
written to drive one Pluto model will also drive other models, and means that
programmers don't have to totally relearn commands, just modifying their
programs to take sdvantage of more colours, more screens, or whatever.

The arrival of the Hitachi HD63484 ACRTC graphics processor caused a major re-
think of this approach. This chip is much more powerful than the other graphics
chips so far mentioned, and to add a CPU plus ROM between this and the host
system could prove very limiting. So the new Pluto Pennant range, baseéd on the
63484, have thie chip interfaced directly to the bus.

(Incidental information: The Gemini 68K-BUS graphics boards also use the 653484,
again directly interfaced to the bus.)

To maintain software compatibility with other Pluto boards, Io have written the
PGI (Pluto Graphics Inteérface) deiver. Basically this accepts the standard
Pluto command set, and converts it as appropriate to drive the actual board
attached. Again, this means that as far as the programmer is concerned there is
consistency acrosg the entire Pluto range, a very attractive feature when you
have spent man-months writing software for a board that gets replaced by
anotherl

Fluto Pennant

As already mentioned, this board range is for PC, XT, AT, and compatibles. All
provide flicker-free non-interlaced displays. Hardware pan and zoom, colour
palette, and DMA access are supported.

1024x768, 18 coloors from 4096, 2 screens - £i650
1024x768, 256 colours from 16.7M, 1 screem - £1650
1Z280x960, 16 colours from &096, 1 screen - E1650
1280x1024, 16 colours from 4086, 1 screen - £1650

Software Demo

So far I've just run through the various hardware available. (Oh, I should add
that Io also supply colour monitors, wvideo cameras, film recorders, printers,
etc.) But all this fancy hardware is obviously of little use without software.
Many OEM customers (Original Equipment Manufacturers) tske Pluto products, and
write their own software for their own specific applications. But Io elso have
various goftware packages available, and I wae shown one of thesae.

Designer PFeint

This is "a sophisticated art and design package aimed at slmost everyone in the
business of visual arts". Like many packages of this type it uses two monitors.
The {(usually monochrome) display the host computer is used to allow entry of
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text, display various error messages, show digk files available, etc, whilst the
Pluto monitor displays the picture being created. A digitizer tablet is used to
control the drawing process. HMoving the pen so that the cursor goes off the
right hand edge of the display results in & menu appearing down the right hand
side of the celour display. Then, moving the pen up and down highlights the
various options, and pushing the pen down selects the chosen option. Various
menus can appear, depending on what you are doing.

This method of operation allows for fairly rapid working after only a short
familiarisation time.

A detailed review of this package could run to many pages, plus it is almost
impossible to describe in words what I saw, so I lhlil just outline some of the
options and possibiliries.

This package was demonstrated to me on & Pluto 24 bic system with two screen
mamory and full coloer frame grab facilities. A colour phntngr:gh was put under
the camera and “"grabbed’. By grabbing inte one ecreen memory and working im the
other, & new picture can be built up using operator drawn graphice plus portions
taken of the "grab".

The Distort command is fascinating. Any BErea of a picture may be selected and
copled to any other area. However, the two areas selected may be of different
ghapes, and the scftware will distort the original area to fit into the new ome.
As an example of this, wvarious portions of the %rahbuﬁ image were
copied/distorted to form a three dimensional cube, with pictures on each of the
three wvisible faces.

Portions of & picture may be picked up and rotated. Circles, lines, boxes,
ellipses, etc may all be drawn. Brushes may be selected for free-hand painting,
where the brush may be of any colour and size. More fascinating, the brush may
actually be a portion of a picture.

Text facilities are comprehensive. Various fonts (type styles) may be selected
and positioned. If required they can have a drop shadow (i.e. the text is
repeated again just behind the original text and slightly offset, in any
direction, by any amount and in any selected colour, so that the original text
appears to be offset from the "page® with its shadew behind). Box text will
teke eny entered text and stretch/shrink it as necessary so that it exactly fite
& box that has been drawn on the screen.

The whole thing is extremely impressive. When a drawing is finished it can
obviously be saved to disk. From this it is then possible to have slides or
photographs produced, or even dump it to a printer. Io have a Mitsubishi colour
thermal printer that can produce A3 colour prints on paper or acetate, and
around the show-room they have framed examples of this.

The system demonstrated was obviously using all top of the range items and
options. Prices of all this technology follow, but starting prices can be much
lower, and of course all of the items 1 was demonstrated aren't essential.

Pluto 24 bit system with frame grabber and memory expansion options, £E12500;
Designer Paint for Pluto 24 bit system, £2500; Mitsubishi printer driver
software, £250; Mitsubishi A3 printer, £6470; Digitizing tablet, E750; 20°
colour monitor, £1164; colour camera, £4510; camera stand and lights, L£500.
Further software options also available (there is a 3-D version of Designer for
£3995). (P.5. don't forget you need a host computer tool) Total c. £30000 (+
VAT .

For the not so well off

Arctic Computers of Wetherby, s long established Gemini dealer, and now & main
Io Research one also, have realised that many people would like some or all of
these facilities, but do not necessarily have the throughput to warrant
purchaeing them. They have therefore just completed setting up a bureau, with
full facilities for producing slides, wvideos, colour prints, etc, etc. People
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may go there and rent time on any of the equipment, or may send disk files in,
for processing by Arctic to the desired form of outpur. Arctic will also supply
any of the relevant eguipment.

The Company and its Market

From the above it is fairly obvious that Io doesn't sell just to the
enthusiascic amateur any more, although some still buy Pluto 1A, which you will
novw all agree I5 at give-away prices!

As I sald earlier, Io sell to OEMs who often produce their own software, and
until relatively recently Io did not really bother with software. However, they
now realise that many totally diverse applications have many common
requirements, and they have a number of programmers who specialise in producing
cugtomised versions of Designer for these different markets.

Italy has seen the light, and have 300-400 Pluto 2 installations in the textile
industry. Here they are supplied, for example, by a knitting machine
manufacturer to design stockinges, tights and socks. By connecting the
Pluto/host computer directly to the knitting machine, once a design is completed
a sample sock can appear in 7 SECONDS! Alternatively, the pattern can be dumped
to cassettes, which can then be placed into the other knitting machines on the

shop floor.

Another use 1s in carpet design. The complete Pluto system/software in this
application is about £20,000. An American competitor offers a similar product
for £120,000. You see, Io are cheapl

Further systems are in use in floor tile, wallpaper, and kitchen unit design.
Io have also recently become involved in a major publishing project.

The Future

Io have certainly come a long way since their origimal Nascom add-ons. And as
to the future? Well, they say that they have defined 16 specific market areas
(e.g. video, textiles, etc) and will be pursuing most of these. And their
hardware and software products will continue to move up-market, teo provide
higher resolutions and higher performance.

Listing continued from page 36.
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Upgrading a GM813 to 256K by W.H. Turner
Introduction

This article describes how to add more memory to & Gemini GMAEL13l CFU board
and what to do with it.

There wasg not & single good reason for wanting to put more memory on my
Gamini Galaxy 2 computer! Instead there were several vague possibilities - the
possibility of using it for a RAM disk, the possibility of using it for s disk
cache (as in CP/M Plus), and the possibility of adding a GM888 board (8088 co-
processor), that made me do it.

Whatever the reasgon, the additional memory boards looked very expensive and
used valuable bus slots which made the whole exercise a lot less attractive. My
goluetion was to replace the existing 64k bit RAMs with the pin compatible 256k
bit RAM#s which gquadrupled the memory for an outlay of omly £55.

The GHMB1l3 board, at the heart of the Gemini Galarxy series of computers, is
able to address up to 512k ea of memory via 19 address lines but only uses 16
to address the 64k bytes of onboard memory. Access to the additional address
lines is controlled by two T4LS189 TTL RAMs used as sixteen 8 bit mapping
reglisters between the top four I80 address lines and the top seven bus address
lines. Each mapping reglister controls & 4k byte block of the 64k byte IBD
address space. Each address generated by the IBD selects a 4k byte block of
memory via one of these registers and the B-bit walue written into the mapping
register determines which &k block out of the 512k bytes is actually accessed.
The result 18 that any 4k byte block of memory can be mapped at any 4k byte
boundary im the 64k byte address space of the ZB0. In passing I should mention
that the bus signal RSFU (reserved for future use) can be redefined and
connected as A20 givirg a colossal megabyte of address space ghould anyone ever
find & use for it.

I first became interested in extending my memory when everyone else was
en joying RAM disks except me. But the cost of buying an additional memory board
and mlterpatively, the complexity of producing my own board, meant that things
didn't get wvery far. It was only after an engineeri friend suggested
replacing the existing 64k bit RAMs on the processor board with 256k bit RAHs
that I began to look at the problem more seriously.

For a long time I procrastinated, believing that if I attempted even minor
surgery on the processor board I could end up with a very dead computer.
Eventually I took a firm grip on myself and removed the GHEL3 board from the
computer to look at the possibilities, besides at that point I had already
bought the 256k bit chips! Looking at the board and the circuit diagrams, so
thoughtfully supplied by Gemini I worked out a plan of actionm.

Hot being wery Imaginative when it comes to hardware I felt that I should,
as far as poseible, duplicate the circuits already in use on the processor board
to addeess the additional memory. Further, by mounting the additional chips
directly above the existing chips, the new ones could be sasily connected to the
power supply and the necessary signals.

The modifications were to be done in a series of short steps after each of
which the board would be slid back inte its alot in the card cage, the cables
reconnected and the system booted back up to check that it still worked. If it
fuddenly stopped working then I would only have to check the changes performed
in the last stage, looking for pins not inserted in sockets, dry jointe, solder
bridges etc. Further I would not cut amy tracks so everything could hopefully
be returned to its original state if necessary.

-
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The Theory

The theory starts with the 256k chips being pin compatible with 64k ones
except that pin 1 i3 now used as AB (the additional address line mecessary to
address all the extra memory). By connecting this A8 via & multiplexer to AlG
and Al7 it should be possible to address the whole of the 256k. It doesn't
matter that A8 on the RAM chip should be multiplexed between A8 and Al7 bus
gddrese lines and all the other address lines moved up to match as it [3 not
necessary to use consecutive cells in the RAM, the only reguirement being to
ensure that the same location iz addressed :nnlintently.

Looking at the circuit diagram revealed that I would still only be able to
uge the lower G4k as the chips are only selected when the tep three address
lines are all zero. Working backwards from the PAL, through which all onboard
addressing is done, the onboard RAM is selected via AED (pin 18) which is high
whenever Al6 - AlLS are all low (i.e. the address is in the lower &4k bytes). To
gelect the onboard RAM for any address within the lower 256k byres, AED has to
go high regardless of the state of Al6 and Al7 so it becomes the inverse of AlS.
Unfortunately the signal AEQ is also used to determine when the boot EPROM is
selected as this is expected to be at OF000H - OFFFFH. The way round this is to
sever the connectlon between Al6 - AlE and AEOD, leaving AL6 - ALBS to be used to
select the EPROM and take Al8 via an inverter to AED on the PAL to select the
onboard RAM,

The Modificatlons

Now to the actual modifications (refer to diagram). The first step is teo
remove the eight 64k bit RAMs from their sockets (ICs 8,11,17,18,25,31,32,38).
Very carefully take the eight 256k bit RAMs and bend up pin 1 on them all. Then
insert them into the sockets making sure that they are the correct way round,
On my board, manufactured in 1983, all the RAM chips were socketed making this
step very easy. However, photographs in the current Gemini catalogue show the
BAM chips soldered directly into the board which means a lot more work for some
people. Wire all the lifted pine together and to earth which I found at a post
near IC43. Then check that the board still works before proceeding.

The second step ls to take & new T4LS25TA 1und multiplexer chip and bend up
ping 2 - 7 and 9 - 14. Then solder it directly above IC 43, also a 7T4LS2574,
with the same orientation so that it can pick up power and some control signale
from it (i.e. pins 1, B8, 15 and 16 are all soldered onto the same pins on the
chip below). Unsolder the wire from the earth pin connected in step two and
solder it to pin 9 of the new 74LS257A. Connect pim 10 to Alé which can be
conveniently found near the edge connector, and pin 1l to ALT which is nexr to
AlG. HMow check the board before proceeding.

The lest hardware modification ie to enable all the memory to be addressed.
Take a new 74LS04 hex inverter chip and bend up pins 1 - & and 8 - 13, then
golder it above IC 27 (the same way round) connecting the power pins 7 and 14 to
the chip below. Solder pim 13 to Al8 [(next to Al7 near the edge connector).
Carefully remove the PAL chip, IC 28, and bend up pin 18 and replace it im ite
socket. Connect this pin to pin 12 on the new 7T4L504 and check that the board
still works before finally closing up the case.

Software

When it comes to using the mapping registers, these can be altered by use
of the Z80 OUT instruction "out {(c),r" where the memory mapping port (0feh) is
in the *c* register and during executionm, the "b" register contents are also
placed on the address bus where the most significant four bits select the
mapping reglister. The "r" eeglster contains the 4k block number O - O0Ffh which
ie written into the mepping register. The boot EPROM ensures that the mapping
regiaters are initially set up to map the bottom 64k bytes in & one to one
mapping (i.e. the registers contain 00h, Olh, 02h, up to O0fh).



L

FALBIST
fﬂ-\l'lll
= = W === = =
E A4F) Eoa c3 1CF =+ 1] :I!I:tﬁ 4 o4
KETVAY,
[ 1
Fs |
E (-
> FALBODA
E 34 s ovER
-EI CHETE DIACORAM SBHOWIMO LAYOUT
ICZ
=}

The test program (listing no. 1) is not an exhaustive test but it does
varify that the mapping works., 1In it all the forty eight 4k blocks from
addresses 10000H to 3FFFFH are mapped into the 4k block starting at 1000H and
the block number ig written into the first h;tu of the block. The process is
then repeated mapping the blocks back and checking that the first byte is still
what had been written. It outputs 'Success’ or 'Failed' depending on the
result. I didn't have any problems so I haven't bothered to extend the program
to explore which blocks failed.

Having all this additional memory, what did I do with it and was it worth
it? The first thing I discovered was that it was no use for progrems as there
is no way of linking sections of code or data at a particular address.
Therefore the first thing I did with the extra RAM was to use it as a 192k byte
RAM disk (see listing no. 2). The sector size was made 128 bytes to avoid the
need for deblocking and the track size was made 4k bytes so that the track
rnumber for a read or write gave me the 4k block number to map.

To make full use of it I changed SUBMIT and the CCP to use the RAM disk for
the "555.5UB" file. Then I reduced the disk size by &4k and reloaded the CCP and
BDOS from it at each warm boot. Finally I patched Wordstar to look on drive M:
for its overlay files. What an improvement (prowvided I remembered to copy them
acrosg first), particularly the speed up in edicting. But I do regret tglt the
digk will never be big enough to use as a source disk.

For some time I considered the possibility of writing disk cache software
to use the memory more efficiently, but eventually opted to try a banked verszion
of CP/H Plus which already includes all the disk cache software. This meant
that I had to sllocate 4k blocks of memory te banks, a 4k block to common memory
and then write my own bank switching routine (listing mo. 3).
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The secret of banked CP/H Plus ig to make the bank switching software as
efficient as possible as a lot of bank switching goes on, but even though I have
to map 8 blocks on every bank switch, there ig no vigible degradation. Of the
memory not allocated to banks or common, oné block is used to reload CCP from om
warm starts and the rest is a RAM disk again. The disk cache does speed things
up & bit, but making drive M: the temporary disk and making CCP search drive H:
first for any progrems is even better|

Conclusions

Was it all worth it? In terms of size, tha RAM disk I have created is too
emall to use for program development and I may still buy the Gemini 2Mb RAM disk
vhen it appears, but on the other hand using some of the additional memory to
run a banked CF/M FPlus does seem to produce the syitem I am looking for! HNow
I've added a GM88A board, and CP/M-B86 comes up with a TPA of 243k, but that's
another story!

Listing 1
- banked memory tediter for GME13
]
start: Id hl. | B00h jstart of fres 4k block
id a,10h jstart at 10000k
id b, 48 snamber of 4k blocks
w | o0p: - h be . :Lm+
b.10h imapping reg 1
Id c,Qfeh 1port
out [c),a ido It
?I'l bc i
d {Wl).b ssave number
ing & inext 4k block
djnz w | pop irepeatl
Id b.4h :mumber of 4k Blocks
1d c, b ISUCCRSS count
1d a,10h sstart at 10000h
rloop: ?E‘h :clﬂh ::1v11 :
' s app r
1d c,0feh sport e
out (c).a rdo 1t
pop Bc §
push af rsave a4 for compare
1d a,(hl} rrecower number
= e] b i;save as written?
Jr nz , bad i1f mot
inc € sanother good block
bad: pop af iresiore a
fnc H next 4k block
djinz r loop: irepoat
push bc H 11
1d a,01h irestore to 1000h
1d b, 10k imapping reg 1
1d c,0feh iport
out {c).a qdo it
pop bc crestore ©
id a,t ;eount of good blocks
cp 48 smumber of 4k Blocks
Id de,SUccess
,r z,prinmt
d de, fal led
print: Id c,08h
B[] (005h
successidefb ‘Success§’

failed: defb  ‘Fafleds’
y &nd start
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Scorplo Systems Goes "Compatible” by P.A. Greenhalgh
Bad to Good

If, & couple of years ago, you had said that at some future date I would be
locking et buying an "IBM" you would have received & falrly sbusive reply. When
IBM first introduced the PC there were, in my opinion, a number of major
gshortcomings. They were expensive, PC-D0OS was fairly ropey, the video left a
lot to be desired, there was little software arcund, and they were very slow.
At that particular stage I was using a Geminl Galaxy system with Winchester and
REAM-DISK, mainly for WordStar work, and this combination was wastly faster than
WordStar on the PC, the software apparently being a "straight-forward® code
converslon from CPJ/M | BOBO to PC-DOS | BOBS.

But, by having the very name IBM, this monstrosity almost overnight became a
standard. Subsegquently developments have raced shead, with more powerful,
faster processors; many improvements to the Operating System; & vast reductionm
in prices; faster, better and more colourful displays; and huge quantities of
very good software.

Vhy Change 7

There were a number of reasons for deciding to buy an "IBH", but there was one
ma jor one:

Here at Scorplo Systems, as well as producing this glorious publicatiom, a lot
of time is spent producing technical SGEHHIntItiun. A laser printer is used to
produce master copy. This printer is capable of very many fancy tricks, and
incorporates & large number of different fonts, its most attractive bein
certain proportional ones. But WordStar does not understand the concept o
proportional fonmts, and that lines of equal length can contain considerably
different numbers of letters. Take the words lilly and mummy for example, and
you can quickly appreciate that in a proportional font, where each letter has
its own width rather than a fixed width for all letters, the former word
occupies a much shorter line length than the latter.

S0 WordStar can not be sensibly used to take full advantage of the laser's

facilicies, and it therefore currently tends to be used, in effect, as a very
high speed high gquality daisy-wheel, with the advantage of there being various
fized-spaci fonts avallable for warious applications. (For example, & fairly
small font is used for Scorplo News in order to get as much information as
Tnllihlﬂ into & limited number of pages, whilst still maintaining good
egibility. It can go MUCH smallecl)

Having a printer that is as capable as this one, but being so restricted in the
number of features that can be used, must be akin to owning a8 Lambourghini
Countach (capable of ¢. 180mph) and living in Jersey (maximum speed limit
40mph). There doesn't appear to be any CP/H-80 software around to use it to ite
full, but under HMS5-DOS there are various programs, particolarly Xerox Ventura
Publisher, which are capable of some pretty (sic) amazing things.

What To Buy 7

Anyway, having decided that it was time to go "compatible”, the big question was
with what? When you start to look around the IBM [ Clone market place it all
very quickly becomes very t:u-nfuu.ing. apas, aoas, 80186, BD286, 4.7THMH=z, &MH=z,
BMHEz, 10HHz, 12HHz, 0 walt states, 1 walt state, slow seek, fast seek, 1LOME,
20MB, 30MB, 320K, 360K, 720K, 1.2MB, M5-D05, PC-DOS, 3.5%, 5.25", MDA, CGA, EGA,
PGA, Hercules ..... these are among the different things that are thrown at you.
And that was BEFORE Fersonal System 2, 80386, and 05/2 started to get in on the
act tool

I decided that the best policy was to adopt a "maximum bangs per optimum bucks®
philosophy, 4i.e. to go for the best possible specification prior to prices
starting to go through the ceiling. On this basis it very soon became apparent
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(in my interpretation, anyway) that this would be an IBM AT clone with EGA
{(Enhanced Graphics Adaptor) colour board and display. The number of
alternatives was scill large, but definitely narrowing.

Which AT 7

The next decision 44 really whether you want a known brand name or not? The
less well known, the cheaper the product. At the top of the scale you have IBM
itself. Then you move down through Compag, Epson, Tandon, etc, and eventually
arcive at the Ness, Elonex, Packard Bell, etc. Initially I felt that I should
go for an Epson or Tandon. They are recognised names in the industry, have
large numbers of dealecs, and are unlikely to disappear tomorrow (hopefullyl).

One day, during my deliberations, I was talking on the ‘phone to someone
(*Mike*}, and mentioned that I was looking at AT-clones. They responded that
they had recently purchased several from Elonex, based on the North Circular
Road, London, and that they were very pleased with them. This started me
wondering whether I should in fact go for one of these lesser known breeds. A
bit more digging established that most of the low cost Tailwanese clones are
based on one of about three different main boardse, and that servicing should
therefore not be a particular problem if the choeem supplier suddenly
"disappeared”. As there is a considerable saving to be made by going this route
I became interested.

A Look at Elonex

Several days later I had to go into London, and on my way back called in at
Elonex. Thaz occupy about half a dozen rooms in & larger building, and there
were boxes of computers everywhere. I wae given a demo of their AT clone, that
they call the PC-286. Various well-known packages were run to demonstrate its
compatibility, all without hitch. It seemed to be well built, and was certainly
compatitively priced. I commented that I had read that some packages did not
like running at the higher clock speeds that many of these clones offer,
something that I had never quite understocd anyway. @ response was that they
always ran their systems at L0MHz, O wait states, apd had no problems.

I decided to go away and consider the situation further, but before leaving
asked about the delivery and payment situation. I was told that delivery would
be about three weeks. 1 queried what all the piles of computers were around the
rooms, and was told that these were all sold, plus the next shipment that was
due in from Taiwan! High demand like this seemed a good sign (unless they were
all empty boxes to fool people like mel). On the payment side, this could be
made in advance, or a Banker's draft, Building Society cheque, or cash, brought
along on the day of collection, if indeed you were collecting yourself. Again
this seemed a good sign, as like many people I am very wary about payment in
advance to any company, particular a relatively large sum to an unfamiliar one
in such s high-risk Industry.

As luck would have it an issue of Practical Computing came out a few days later,
and caerried a comparative review of the Elonex with two other similar machines.
The comments were sufficiently favourable to strengthen my interest. A further
‘phone call was made back to Mike - what was his opinion now that he had had the
machines in use for a few weeks? Very good, no real complaints, other than a
keyboard that had stopped working after being given a cup of coffee to drinkl

Decision made

I phoned up Elonex and placed my order. Two weeks' delivery I was told, and as
I was going to collect they would call when it was ready. Mike had said to give
them their stated time, but then to call them as it seemed to prompt swifter
reaction. I called after two weeks (a Thursday) and was told it would be
available Monday. Along I went, handed over thgiﬁpiclfied cheque, and left with
my pur:PTI-. like a kid with &2 new toyl [Ed.'s wife - yes, & big kid with a bhig
new toy
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Review of the Elonex PC-286 by P.A. Greenhalgh
Introduction

The Elonex PC-288 is one of the many Talwanese IBM-AT clones currently
avalilable. As now appears to be the norm, it is actually faster than the IBM,
a3 well es & great deal cheaper. Here follows a review of this system. It
should be noted that, unlike most magazine reviewers, I have sctually shelled
out hard cash for thisl Consequently the very fact that I decided to buy this
machine over all the others must mean that I must think it is pretty good.
However, I shall try to remain impartiall

Specification
The specification is:

# Intel 80286 processor, software switchable between 6 MHz, 8 Mhz and 10
HHz. © or 1 wait state, also software switchable.

Socket for B0287 maths co-processor

640K bytes RAM

3ZK bytes ROM BIOS

20MByte Winchester hacd disk drive (65mSec access)

1.2 MByte floppy disk drive (can also read/write 360K disks)
Battery backed Real Time Clock/Calendar

M5-DOE 3.2

Two BE5-232 serisl interface

One parallel printer interface

6 16-bit expansion slots, 2 B-bit expansion slots (4 occupled)
200W Power Supply with fan

*AT-gtyle® Eeyboard

L O BB A A

Hercules compatible memechrome text/graphice card
14" monochrome (green) monitor

® %

The above is priced at & very competitive E£1295 (+ VAT).
Options

There are a variety of options available, including various larger Winchester
gizes. The ones that I took were:

* EGA compatible colour display card
* 14" pplour monitor
* Additional floppy digk drive (360K)

The EGA board/colour moniter is available, in place of the Hercules
board /monochrome monitor, for en edditional £395 (4 VAT). The additional floppy
digk drive 18 £80 (+ VAT).

Total price of the system reviewed here, therefore, was £1770 (+ VAT).
Mnpacking

On getting the system to the office I unpacked it. The monitor box contained
purely that, plus manual. The computer box contained the computer, keyboard,
manuals, master disks and relevant connecting cables. The only additional item
required to hook it all up apd get it running was a mains plug.

Wlflﬂﬂ!‘

The Elonex is & ressonably attractive clone, finished in a cream ¢olour. The
front panel has space for two floppy drives, both filled on my system. The
stendard system has just a 1.2M drive, but I decided to also order the 360K
drive. The reason for this was that 360K disks created on the 1.2M drive cannot
always be read by systems with just 360K drives. I also reasoned that by
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ordering this extra drive at the same time as the system, it too would be in
beige, like the 1.2H drive. Well, T was wrong, it was a black drivel When I
queried this with Elonex their sales-style reply (i.e. making a "feature® out of
a "bug®) was that "many people prefer it as they then know the drives are
different®. Well, I'm not one of those peoplel

There are two recesses in the front panel. One contains a reset button. This is
a very useful facility; many clones have no reset, and if you somehow manage to
totally hang the system you have to resocrt to powering it off and back on again.
The seccnd recess, immediately sbove the first, contains a power-on indicator,
Winchester access indicator, CPU spesd indicator, and key-switch. The CPU speed
indicator is of f for 6MHz, green for 8MHz, and red for 10MHz. The keyswitch,
when locked, dissbles the ie board and physically locks the case lid to the
gyatam. The logic to the keyboard disabling is that (a) you can go away from
your systeéem in the middle of some work and no-one can disrupt it, or (b} no-one
can accegs your private files. Presumably locking the lid on is to prevent
people from stealing boards from inside your system - but they could still take
the whole thingl

The only other items on the front are an "Elonex® label, and some designer
Brooves.

Towards the rear on the right hand side is the power-on switch. On the rear of
the system itself is the maines-in socket, as well as a mains-out socket. This
latter socket is intended for the connecticn of mains to the display monitor,
and is controlled by the main system's onfoff switch so that you have to throw
just the one switch to power the whole thing on and off. Just above the mains
sockets is the cooling fan vent. The only other thing on the rear, other than
access to the rear of the expansion boards, is the keyboard socket.

There is a rear panal for each of the eight expansion slots. On one (the colour
board} is a 9-pin D-type, for comnecting to the display monitor, and a DB-25(F)
for the parallel port. There are two other panels "occupied®, each with a DB-
25(H) for the serial ports.

Inside
I hed no intention to go inside the unlt until two things happened:

1) I decided to try out the key-switch. It turned part way round, and then met
some resistance. I assumed that it wasn't mating up too precisely with the
catch to lock the lid om, and turnmed it a little harder. The resistance
disappeared. I later discovered that the Reset button no longer functioned, put
2+2 together, and realised these things may well be associated with one anothert

2) The Norton Utility programe include one called SYSINFO, that gives you
various information about your system, like how much memory it has, plus the
results of a timing test. The timing test is supposed to indicate the number of
times faster the system is than a standard IBH PC. I know various people
dispute the actual figures given, but I also know that & L0MHz, 0 wait state
system should give a result of approx. 11.5. My system said 10.3, regardless of
whether I software switched the wait states on or off. Referring to the manual
I discovered that there is 8 link block inside the system that can be set to
gelect either (i) always one walt state, or (ii) software selectable zero or one
walt state.

I therefore decided to dive into the system. To open it just requires the
removal of five screws on the rear panel (four on mine, one was missing). Then
the whole lid and front panel slides off to the front, with the drives and
recessed ltems described earlier left behind with the main chassis.

I mugt gay that the whole thing seems to be very well built, with excellent
access to everything. To remove any of the expansion boards requires the
release of just one screw per board. To remove a disk drive requires the
release of two ecrews per drive at the fromt, disconnecting the power and data
cables, and then the drive just slides out to the fromt on runners.
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The agsembly containse the reset switch, indicators, key ewitch, etc was also
released by two screws. I then discovered that my suspicions were correct. One
of the cables to the reset switch was too long, and had got in the way of the
keyswitch. When I had turned the latter I had ripped off the former! A quick
dab of the soldering iron and all was well.

I was also right about the wait-state link, and changed that to software-
selectable.

I noted that the 1.2M floppy drive was a Teac FD55PG unit, and that the
Winchester was & half-height Seagate unit. No un-heard of Taiwanese rubbish
here! Further, the unit was all equipped to easily take a second Winchester,
the power cable sitting there waiting.

The main board on the base of the unit contains the 640K RAM (18 x 256K chips,
plus 18 x 64K - 187 Yes, pacity RAM.), the 80286, socket for B0O287, real time
clock/calendar and battery, keyboard support, and general logic. Like most AT
boards, the CHIP's chip set is used to provide most of the general purpose
lagic.

There are three "expansion” boards fitted. A full lemgth Winchester / flﬂFF{
controller board; & full length EGA colour board, also containing the paralle
port; and & small dual serial-board, one DB2Z5 being on the same board, plus a
cable golng to the second DB25, mounted on one of the rear expansion panels
corresponding to an unused expansion slot.

The Honitor

The monitor is & 14" TVM one (although it actually has a "Copam* label on the
front). It is & dual-mode one, switching automatically between CGA and EGA
modes as required by the graphics board. On the rear is the mains-in socket,
plus a cable going to a 9-way D-type for plugging into the EGA beard. There are
also four pots, two *Vertical size" and two “"Horizontal Centre*, for adjusting
the display in each of irs modes.

on the front ie an onfoff switch, power-on indicator, brightness control, and
colour balance control. There is eleo o three position Display Mode switch that
gives a full-colour picture, or s %rnr. only or amber only ene. I can't really
consider this to be an awful lot of use, &% it is easy to software select text
of your own colour choice anyway. Unless anyome else knows of a good reason? 1
bet some people can't work out where their colour hae gone, or don't even know
they've got itl

The EKeyboard

The keyboard is "AT-style”, whatever that means. It has three groups of keys.
On the left are 10 function keys, then there iz the main alpha-numeric and
control cluster, and on the right is the numeric pad, ecreen control cluster.
The main cluster is slightly non-standard in that it has the four cursor keys
repeated in a streight line at the bottom right hand corner.

There are three LEDs to indicate Caps Lock, Hum Lock and Scroll Lock. A couple
of swing-out plastic legs under the keyboard can be used to tilt it, &nd this is
the way that I find it most comfortable.

Key action s 5 la IBM, in that each key contains 8 "click” mechanism. It's not
a bad keyboard at all.

The Hanual

An A5 ring hinder containing the documentation comes with the system. As seems
to be happening guite often with both hardware and software these days, there is
JUST too much manual for the binder, making it awkward to use unless you remove
one of the smaller sections.
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In the binder, as supplied, there are several sections:

EGA Users’ Manual

Serial Card User's Guide

PC-286 Turbo Personal Computer User's Guide
MS-D0OS 3.2 Operating System User's Guide
M5-DOS 3.2 Operating System User's Reference

Flus you could TRY to add the "Colour Monitor Operating Instructions® manual
into the binder if you wish, as it is also AS and Is correctly punched.

I have to confess that I have not read the manual in any great detail yet. I
have, however, managed to find everything that I have wanted to know so far, I
have shown the manusl to a few people who have bought various other clones, and
the general reaction has been very favourable, es some of these other systems
have apparently come with next to nothing. However, as I have said, I cannot
really vouch for the guality yet. Here are a few impressions:

The EGA Manual doesn't appear to be very good at all. There are various link
and switch options on the board, and the manual shows you where they should be
in normal use. However, in general it doesn't say why or when you may wish to
alter them.

The Serial Card Manual is better, although still rather terse. It does have the
advantage of contsining & circuit diagram, and as Iit's & very simple board, this
could be a good way of confirming that you've interpreted switch positions, etc,
correctly.

The PC-286 Manual is better still. It too comes with full circuit diagrams.
Various drawings in it of the system show that the front panel has had things
moved around, but this gshouldn't matter. The manual does HNOT assume that you
have 8 Winchester, but that you may have either one or two floppy drives only.
Therefore various sections are more complicated than they need be, as it
describes loading programs from the master floppy disk, then removing this disk
and inserting another, etc.

I have so far spotted two errors in this manual - one gave me a good chuckle,
but other resders may not have been so impressed if they actually followed the
instructions! The section went:

Formatting Using Two Drives
If you have two disk drives, follow the steps below:

1. Insert the DOS diskette into Drive A. {Ed. - your MASTER dislk)
2. Insert the new diskette into Drive B.
3. Type:

A> FORMAT A: [enter] (Ed. - your MASTER diskl)

The other arror is In the section on the walt-state link. It refers to a
diagram, but the diagram shown is the wrong one and is to do with connecting an
external bactery. I then used the circuit diagrams to work out where the
correct link was. I later discovered that there was a drawing of the main board
at the very beginning of the manual that showed the correct lfﬁk BERYWAY.

The MS-DOS manuales ectually have "Hicrosoft® on the cower, and inside "Printed
in Taiwan under the licence from Hicrosoft Corporation®. Between them they are
a good couple of inches thick, and I have yet to wade through them, but they do
look fairly comprehensive. Unlike the other manuals, though, they do not appear
to suffer from any Taiwanese English.

Uaing the system

As stated earlier, there is & program available that purporte to show the speed
of the eystem relative to the PC. Once the wait-states had been made software

switchable, I got the following results:
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6MHz, 1 wait state - 5.7
6MHE, 0 wait states = 7.0
AMHz, 1 wait state - 7.7
EMHz, 0 wailt states - 9.2
10MHz, 1 walt state - 10.2
10MHz, 0 wait states - 11.5

A program supplied with the system, SPEED, was used to switch between these.
You can &lso switch clock speeds directly from the keyboard, but not wait
statas. The defsult power-on state is set via SETUF, which stores your cholce
into battery backed memory.

In general I can see of no reason why you should want to switch clock speeds,
and normally leave the system at 10HHz. However, a few of the programs that I
have are games, and these are far too fast at 6MHz, let alone at 101 It is in
fact interesting to note that some of the games don’t seem to alter, even when
you change the clock speed. Presumably they are using one of the programmable
timere that are a standard part of the AT spec.? As far as I am aware the only
time you HAVE to change clock speed is with some clever formatting and backup
programs that drive varicus chips directly, and have very specific and critical
timing loops in the code. As I don't seem to have any of these programs this
doesn't worry me.

I tried a variety of software on the system, and it all ran without problem,
with the exception of BASIC! By trial and error I discovered that BASIC was
fine at all speeds except 10MHz, 0 wait states, I started to wonder if BASIC
was one of these programs that falls over at high speeds - I couldn't understand
how it could be for a moment, but that was how it looked. What would happen was
that 8 BASIC program that would run fine at 10HHz, 1 walct state (from now on
10/1, ete), would give wvarious syntax errors at 10/0. I went with my system to
gee Dave Hunt. These funny programs ran at 10/0 on his system - aha, a hardware
fault on minel I then s$aid "Look how they fall over on mine®., They didn'tl
Hmmm! Then several minutes later, at 10/0, they started to fail. A temperature
dependent fault, temporarily cured by a cold spell in the cac? OK, let's leave
the system on for a bit longer. Lo and behold, the same problem at 10/1.

Back to Elonex

I took the system back to Elonex, and they disappescred into & back room. When
they reappeared they said "changed some chips - try that". I did, leaving it om
for some time with no problem. Then, running Nortom, I noticed that it was back
at 10/1 again - they'd reset the linkl I queried this, and was told that all
the initial systems that they had had had run at 10/0 OE. But then they had
started to get problems, so they were 2ll now sold set to 1 wait state.

I pointed out that the advert said O wait states, and was told "yes it will run
with 0 weit states, but mot at 10 MHz. We don't say it will do both st the same
time®. Por some reason I let this pass, but have subsequently decided that I
may raise this again. After all, the SETUP program allows 10/0 to be set as a
default, &nd the manual makes various references to it. In fact, I have
subsequently met someone else who has recently bought an Elonex system and he
hes noticed a Norton of only 10.3, yet his SETUP, AS DELIVERED, shows it is set
to 10/0., Obwiously the system is supposed to be capable of it, but I expect
you'll see Elonex's adverts changed in the near future.

At the time of writing, I don't think you'll find another 10MHz system at the
same price, in fact I'm not aware of even an BMHz system that's within £100, and
o I suppose it can be argued that one shouldn't quibble about the lack of this
last bit of possible performance. If you are loocking for & system with that
extra edge, do check carefully. Some suppliers make no comment at all about
wait states, end more often than not this means that the system has them
permanently set. Of course, if you're wealthy, there's alwaye the 1IMHz systems
which have recently become available, and if you're absolutely stinking rich you
can get an B03BE based system!
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Colour Display

Having used a monochrome Gemini system for many years, I felt that there would
be little or no benefit in having a colour display as far as most programs are
concerned. I have now changed my mind, I thinkl The reason for my hesitetlon
is that whilst I am very impressed by different portions of the display in
certain programs being in different colours, without seeing them in monochrome
too I can't definitely say that it is & major leap forward. I do, howewver, have
the definite impression that it may be. How's that for a definitive statementl

In Dave Hunt's bit, elsewhere in this issue, he goes on about selecting a
monltor with 0.28mm dot pitch. Well, according to the manual, my monlitor has &
0.31mm dot pitch, which doesn't seem much bigger to me. And yet, looking at
charactars on hi$ screen, and those on mine, mine are much chunkier. We didn't
&t chance to plug his EGA into my monitor and vice versa, but I suspect that
ifferent EGAs must have slightly different character sets, and that Dave's has
ot narrower ones. Which is better for long teéerm uee I obviously don't know,

t it looks to me that thie is possibly yet ancther parameter to be taken into
Bccount when choosing a systeml

With Dave's EGA and monitor he got a demo program. This displays various
graphics screens. BRunning this on my system I noticed that on some of the
gcreens there was a short line of pixels in the wr colour, and that each time
you ran the program it may appeer in a slightly different place. This was not
the ceee with Dawve's. I reported this too when I went back to Elonex. They put
a replacement EGA In n; gystem, but it was still the same. They had another
gystem there with a different EGA, and that didn't show the fault. As I have
not yet noticed this problem with any other software on my system, I just asked
that they acknowledge that they have seen it, and if 1 ever have any funnies
with anything else I;El be straight back to see them. Meanwhile I have decidaed
to assume that the demo program was written very specifically for that specific
EGA, and there's some specific quirk that makes it do a slight funny on my
specific type of EGAI

Finally, the display on my monitor is not quite square to the tobe. It isn't
much out, but when I mentioned it to Elonex they said it would need pulling
apart and the magnets, coils, etc adjusting. For the moment I think I'll live
with it &s it is rather than risk what may happen once fiddling beginsl

Susmary

For A very reasonably priced system, to a very good specification. Well
designed for easy maintenance. "Enown® drive manufacturers (except 360K add-on
by Copal?). Fairly good looks. Appears to be very "compatible'. Good feel (in
my opinion) to keyboard. Very fast for the price.

Againnt Haybe I was unlucltg, but AppATEnt l‘,ilull.i.l‘.:gpI Control let down on mein
board, key-switch/reset switch assembly, missing screw, monitor alignment.
Possible potential problem with EGA, 5till won't run at 10MHz, 0 walt states
for more than 8 few minutes.

Conclusions

I think you pay your money and take your choice. You will certainly find it
difficult to find the same specification for the same money (at the time of
writing, anyway). And, of course, if you can live without colour the price is
guite & bit less. Remember, however, that my machine did have to go back,
although this may well not be typical. If you don't live within easy reach of
London this could be a problem, as all sales are direct, and so you can't go to
a local dealer.

If you are cost conscious and Iaterested in an AT, I do think that this has to
be on your list. And if you're not in a rush, keep reading Scorpio News to see
how 1 get on with it in the future.
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The Dave Hunt Pages - PCs & MS-DOS

Introduction

*In the depths of darkest Harrow there seem to be signs of movement. From
the dark, demp quagmire, a creature, in perhaps it's most primitive guise stirs,
and may be seen to be emerging from the mists which for many months have clouded
the clear insight of the vision of that same life form. The creature, Lif it i=s
such, has ites firet small glimmerings of intellect, s small vision of that which
for such & long period has misted its perception of the trial it set itself, a
trial set, it seems, B0 long ago."

Now if that sounds like a cross between purs David Attenborough (try re-
reading it with a David Attenborough tome of voice) and some of the more recent,
wordy, science fantasy, then you'd be wrong; it's pure me, only I can't keep
writing junk like that for long. Mot that I think David Attenborough is junk, I
have a high regard for the man, but some of the books I've got from the librarcy
recently in the guise of sclence fiction are 80 indirect and waffly that I
degpair of reading more than the first chapter. Either recent science fictiom
has changed or my tastes have changed; come on Asimow, let's have the fifth pazt
of the Foundation story.

IBH Attack

Anyway, I feel a bit like the first paragraph. About nine months ago my
passing acquaintance with IBM type machines burgeoned (note I don't say
blossomed) into & full blown, in depth attack. That, viewed in the light of the
letters column of the last issue, where many writers confessed to more than
passing acquaintance (and in some cases actual ownershlp) of machines of the IBM
ilk; coupled with the fact that I have nothing exciting or even passing clever
to say about 280 based machines at the moment; leads me sit down and write what
will no doubt turn out to be & somewhat scathing, but hopefully informative chat
about that recent phenomenon, IBMism.

Slowly I've started to see the wood for the trees, the complete and utter
ignorance brought on by total lack of information, coupled with the frustration
in trying to discover that information, has slowly abated as things have
graduslly fallen into place. HNot everything, whole great arecas of ignorance
remain, but slewly it's getting itself together. We've been spoiled, you know,
from the earliest days of Nascom and & tradition carried on by Gemimi,
information has been available if you knew where to look, and failing that the
manufacturer could point you in the direction of a dealer who would be willing
to spend the time to explain, usually without charging. Mot so in this
mystericus nether world of IBMism. HNever have I encountered such a blank wall
of unhelpfulness, assumed superiority, misleading and incerrect informatiom; in

ghort know-nothing salesmen.
Twaddle Departmenta

I1f you don't believe me, for the almost certainly worst examples and the
easiest to find, go to your nearest D*x#*ns (preferably a big one) and hang
around the computer department for half an hour. Just listen to the twaddle
trotted out by your over eager computer salesman. At least D*x*ns has no
pretensions, nor is it renowned for the quality of ite smles staff. You might
think you'd be better off consulting your specialist computer dealer.

These (presumably highly paid) pecple might lnow something about business
software, and ere ever so keen to sell you a syetem to solve a problem (with
what degree of competence I am unable to judge), bot when it comes to pure
hardware technicalities, simple thinge (once you know the answers) like what
does EGA stand for (Enhanced Graphics Adapter), or what is the line timebase
frequency of an EGA card in EGA mode (21.45KHz), then you hit = total blank.
They seem totally incapable of comprehending that someone might actually be
interested in the machine for the machine's sake; their total lack of knowledge,
apart from a few technical sounding buzz phrases is almost unbelievable.
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Take, for specific instance, the selection of a suitable colour monitor for
my new toy. In every case (I wislited five shops} I had to explain to the
salesman the difference between the dot pitch of the colour tube (an intrinsic
feature of the tube) and the number of pixels (computer generated output) that
the monitor was capable of displaying. In every case the assumption had been
made that because *such and such’ graphice card was capable of generating 720
pixels per line, then there must be a matching 720 colour dots per line. HNot
true of course, the more dots the better, in fact a usable minimum should be
berter than two dot triads (a triad is one blue dot, one green dot and one red
dot) per pixel, but tube manufacturers don't measure dot piteh that way anyway.
They give the dot pitch ae being ‘so meny per millimetre' or, more usually, ‘so
many decimal fractions of a millimetre per dot'. The finer the dot pitch, the
better; unfortunately, slso the more expensive. I finally opted for a 12" tube
with a dot pitch of 0.23mm. I think some of the salesmen thought I wes slightly
dotty myself for being so insistent.

How it might seem I am maligning some very competent and knowledgeable
computer salesmen. Mot & bit of it, it just seems to me that computer salesmen
are on the whole useless. Those few (I haven't found one yet) who are
knowledgeable and competent will know who they are (and likely share my low
regard for thelr compatriots), my advice to them is get out now, you're probably
more worthwhile somewhere else.

So having disemissed salesmen as a source of information, where to next.
Well a number of friends have recently defected towards IBMism, usually along
the clone route, but in the main they are as much in the dark as I am. & couple
of them have had the time to tinker and therefore have sussed certain bits of
interest to them, but for am overall knowledge, I haven't found anyone yet. (If
I did find the ‘Fount of all Wisdom®, I doubt that I would be able to afford the
considerable amount of time required to absorh the information, and for thet
matter, I doubt that the ‘Fount of all Wisdom® would have the time for 11'l1 ole
ma. )

Books and Colleges

That leaves the technieal colleges and books. Well, I do the night school
teacher bit at Paddington college (not a computer subject) and I know they don't
do short courses (or long ones either) on 'The Innarde of MS-DOS', "BOB6 (et al)
Asgembler Programming' and "IBM type Architecture®', which is what I need. The
best they aspire to ls to keep asking me if I'd like to take an introductory
course on Z80 assembler, and I iitp saying no! Slough Tech did send me a glossy
leaflet on just those sorts of subjects, but the very expensive gquality of the
leaflet made me very cautious about the price before I enguired, and I found my
caution justified. The courses were obviously aimed at business and were priced
commensurately, guite up to the price of some of the private rip-off classes I
see advertised in the computer mags. Anyway, colleges are out, they either
don't do the courses, or if they do, the charge is OTT, at least on a private
interest basis.

Books, well books abound, ranging from good to Mickey Mouse. The choice is
almost toco much. These sort of technical books are expensive, but not as much
as the college courses. They may be haed to get, except by mail order, or to
thoee within easy reach of the Modern Book Shop in Praed Street, Paddington, but
at leagt they are obtainable. I have acquired two or three which suffice for
the software side, and I have the IBM AT Technical Manusl coming which might go
some way to answering some of the more obscure hardware permutation problems
I've hit.

0f the books, "Programming the B8086/8088" assembler manual by Sybex suits
for the internal structure of the B086 family of processors with a fall
breakdown of what makes it tick, the instruction set and examples of little
programs. The book covers the 8088 and 8086, being wery similar processors, it
doesn't cover the cleverer and newer processors, the 80186, B0ZB6 and B0O3B6, but
23 the sort of things I'm called upon to write have to cover the whole gamut of
IBM PC's, XT's, AT's and gll the various breeds of clone, I have to write things
at the lowest level, so 8086 assembler suffices. For those who are not aware,
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the newer processors all contain the 8086 instruction set ss & sub-zet of their
own instructions, and the new instructions are primarily (but not solely)
concerned with extended (over 1 Mbyte) addressing modes. The book falls down om
the subject of the segment registers and how these are programmed (I still
pccaslionally have trouble with these as the numbers which magically turm up im
the registers tend to have no relation to numbers I told them; or expected them
to contain). I've mostly got this sorted out with the aid of the examples in
the Microsoft MASM (Assembler) Manuale and the Norton book, but they still catch
me¢ by surprise every now and then. When I've got this aspect fully sorted, then
maybe I'1]l revamp the *Dodo's Guide to Z80 Assembler', you know., the thing I
wrote all those years back, turn it into the "'Dodo's Guilde to BDOB6 Assemblerc",
and see 1f this mag. will republish it,

IBEH Compatibility Problems

The problem with IEM compatibility all stems from the fact that IBM from
the outset allowed direct memory addressing ©o the screen RAM and the use of
direct BIOS calls. This, of course, completely blows the idea that all If0
ghould be done through the DOS and therefors be machine independent, as it
firmly fixes the hardware to & certaln form. I'm quite sure this was not
Microsoft's intention, and seems a step backwards.

Many of us are aware on the incompatibilities which come about by trying te
transport CP/M software from machine Brand X, where the software rules have been
broken and direct screen and BIDS addressing has been allowed, to machine Brand
Y, where the I/0 and BIOS are at different addresses. One of the sneakier
tricks of m certain piece of early software, which was written for the IBH
alone, was to make it look at the beginning of the BIOS, where the message 'IBH
CORP. (C) 1981" is held. If the software didn't find the message, it wouldn't
E0. Ome entrepreneurial type soon got round that one in his clone by including
the message 'NOT IBH CORP. (C) 1981" in his BIOS starting four bytes to the
left. After that, attempts to make software machine exclusive seem to have
ceaged, The new Hicrosoft operating system, 052 has the same publicly declared
intention that all I/0 will take place through the D05 itself, and Microsoft say
that they have made it next to impossible to use direct addresasing effectively.
We shall see: and also wait to eee how long it takes Big Blue to get round that
one .

Back to the Books

S0 given that the D05, the BIOS and the hardware are all much more closely
woven together than in & CP/M machine, what are the most useful references? ME-
D05, the BIOS and herdware srchitecture related software points are very
adequately covered by Peter Norton in his book "*The Programmer*s Guide to the
IEM PC*. This book unashamedly covers IBM machines only, but points out that
most of what is said applies to a good clone. The book covers 2ll versions of
DOS from version 2.0 (with passing reference to DOS 1) to version 3.2, the
differences, the enhancements and the bugs. IBM appear to have made fewer
BI105's than Microsoft have made versions of M5-D05, and the book covers the
different versions adequately. It also has thorough extensions related to the
greater facilities available within the XT and AT BIOS's. It also notes the
differences and implications of different hardware [ DOS | BIDS pecmutations,
although these can get gquite hairy. It can not and does mot cover all possible
permutations, but suggests a "try it and see' approach to some of the welrder
permg. The information on the BIOS and DOS is adeguate to allow you to spot
"compatibility” problems without resorting to the source Listings in the I[BM
Technical Manuala.

Another book, the title of which I forget, as I've loaned my copy to
someone - something like ‘Advanced MS-DOS" by the Hicrosoft Press, covers the
inmer maughties of the wvarious wversioms of DOS, including lumps of source code
and bug lists (very useful). This book ls confined to M5-DOS and as such is not
IEM dependent.
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Compiled This and That

One thing is apparent, and seems to owe something to the growing "maturity”
(if that's the word) of the software writers for PC type machines, or, perhaps
it's main frame practices creeping in. That is, as little as possible is
written at assembler level. Host applications encountered seem to be compiled
this, or compiled that, or they don't say they are compiled, but the sheer size
of the object code says they must be. HNow, I've got nothing against compilers,
in fact most of what I've been doing over the last few months has been compiled,
s0 I don't knock it. But when I look at compiled object, its size says that it
can't possibly be as efficient ms good old hand written assembler. In fact of
course, this could not be, but it depends on where you place your benchmerks as
to what determines efficiency. Taking hand written assembler as a base line,
one could argue that a compiler is several hundred percent more efficient when
compared with the time taken to write an egquivalent program in assembler. Or it
could be argued that compiled code is only some tens of percent efficient when
it comes to the size of the programs created, the same applies to operating
spesd. MNow I don't intend to get into any arguments about benchmarks, I'll
leave that to Paddy Coker; but it seems to me that comparing the ‘goodness’ of
anything must take into account all these things (and probably a few more
parameters I don't see :L%:: now) and mnot just confine irself to the operating
speed of a program! Just how and where you adjust the trade-off, I don't know.

Now there are compilers for this language, and that language and each has
its sadvantages and disadvantages. Of the compilers arcound, I favour those
languages which have matching interpreters; as an interpreted program is usually
much essier to edit than one you have to recompile every time you have tweaked
it. An interpreter 1s invaluable in the early stages of learning a language on
our own, in getting round the inevitable syntax errors caused by such things as
saving off semicolons on the ends of linee in Pascal and C programs, very
frugstrating as the compiler stops every time it hits an error. Of the languages
available, I use a very few, being & very pedestrian type who hates having to
learn anything new; you can certainly list them on the fingers of one hand,
BABIC = fairly proficient, C - pretty hopeless, DBASE - wvery good (although I
¢ay g0 myself, I get lots of practice), and PASCAL - forget it. I've recemtly
heard of a C interpreter, so I'm keen to get my hands on that and brush up my C
a bit, But in the main, armed with the two languages I feel competent with and
8 bit of assembler to 'paper over the cracks' caused by the deficiencies of the
compilers, I feel ready to tackle most things.

Software Packages

As to applications/utility software I use, I have found that SIDEKICE is
perhape the most invaluable, The major features are that it is memory resident,
g0 it's always avallable (and always knows eéxactly what you were doing last) and
coneists most usefully of a calculator in decimal, binary and Hex, a calendar
with appeintments dairy, and a mini word processor, well & context editor
raally. The context editor epdears itself particularly as it is very similar in
the way it works to a convenient cross between GEMPEN and WORDSTAR. The text is
RAM resident (#0 it won't handle large files) whilst most of the control codes
are WORDSTAR compatible. There are a lot of other frills as well, including a
phone directory and dialler, but I don't use them. I've tried several different
vergione of SIDEKICKE-like things, bur still I always come back to SIDEKICE,

Memory Hesident Quirks

Hind you, memory resident scftware has to be treated with a certain
caution., Strange things heppen. I'm told, Aot Actually seen myself, that
SIDERICK hooks itself into the keyboard, looking for a certain keyboard key
press combination to see if it's required. To that end, it redirects the
keyboard interrupt wvector to itself for examination prior to sending on the key
press to where-ever it was going in the first place. Ok, now that's logical,
but SIDEKICK could fall over if another program redirected the keyboard
interrupt véctor to ITSELF. SIDEKICK is sneaky, to ensure this doesn't happen,
EIDEKICK has also hooked itself into the 'clock tick' interrupt, so that
SIDEKICK gets woken up about 18 times a second. On waking up, SIDEKICK looks at
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the keyboard interrupt vector to see 1f something has nicked it, if the
application has changed it, SIDEKICK changes it back. Result, the program which
*took' the keyboard has now lost it, so SIDEKICK works, but the application
doesn't. Moral, if you've acquired a plece of ‘foreign' or 'liberated’ software
which doesn’t seem to work, and SIDEKICK is resident, don't give up on it until
you've turned SIDEKICK off and tried again.

A worse situation than that is where two or more memory resident programs
are asked to co-exist together, perhaps SIDEKICK and something else, say FRED.
Can you imagine the fight if they are both pelling for keyboard interrupts.
Problems of this sort can often be solved by the order in which the programs are
loaded. For instance, we already know that SIDEKICK picks up the original
keyboard interrupt vector and replaces it with its own, having processed the
keyboard interrupt it passes it on to the original vecrtor. 5o if we loaded
SIDEKICK first and then FRED, SIDEKICE would know that the keyboard wector had
been changed by FRED and so change it back. However, if FRED were loaded first,
it would change the vector to suit itself, then SIDEKICK comes along second,
sees the new vector to FRED, picks that up as the output direction vector and
replaces it with its own. All should work Ok, as SIDEKICK will see any keypress
first, and if it's not for iteelf, it will then pase it on to FRED. Of course,
all that presupposes that FRED doesn't indulge in the same tricks as SIDEKICE in
the first place.

Hystery Time

Here's one for the people who like mysteries. The utility called MODE,
supplied with DOS, is used amongst other things to set the speed of, and to
direct output to, the serial I/0. When executed for the first time, it leaves
part of itself memory resident. WNow the generasl way memory resident programs
are handled are that they are loaded into low memory and a pointer is set to the
top of the program pointing to the next "paragraph’ of memory usable as
transient program area. HNot that it concerns us here, but all programs for BOBG
et &l are relocatable in ’p-l!lfrﬂphﬂ' (16 byte boundaries)., Suffice to say, DOS
knows where to starting loading the next program. All this takes place with
MODE. One of my proprietary programs makes use of this relocatable bit, as
there are times when I want to change the UART parameters from inside the
program, and it wae convenient to "RUN' MODE from inside the program rather than
hack some assembler together to do the job properly. It just so happened that
there's oodles of room available on top of the program to accommodate MODE, so
no problem - or at least I thought there wasn't!

After a while, it was found that the applications program ran out of memory
if someone indulged in a lot of UART parameter swapping. The answer was
ebvious, every time MODE was run, it didn't recognize that it had beem run
before, and so left the resident part behind, reset the load paragraph pointer
upwards, and so slowly filled the memory until the application hﬁr’:":“PP'ﬂ and
copped out. Ok? But how come MODE knew 1f it had slready been run from DOS and
didn't leave the resident part behind then? Well I didn't twig that quite so
soon, as I didn't initialize the serial I/0 from the AUTOEXEC.BAT, but I did
fire up SIDEKICK in the AUTOEXEC. I checked with & couple of other customers to
see if this problem had cccurred, it hadn't, the only apparent difference was
thet they inirimlized the serial IJO in the AUTOEXEC and weren't using SIDEKICE.
Prewarned that SIDEKICK did naughty things, I turned it off, but it no
difference, the memory still filled up. 5o it looked gs if SIDEEICK could be

gliminated.

Then I tried executing MODE before executing the program, and the problem
went away. In other words, I guess (but I'm not sure) this Is what is
happening. By executing MODE first, the resident part is lefr in the rock
bottom lowest part of RAM. The next time MODE is executed, it checks to see if
it already exists, but it only checks at the lowest address in RAM. If it finds
itgelf, it doesn't bother to leave the resident part behind, if it's not found,
then the resident part gets left. So now MODE gets executed in the AUTOEXEC,
followed by SIDEKICK - end of problem - only I'm not entirely happy about my
explanation - they don't say anything about that in the manual, it seems right,
but does anyone know for sure?
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Hore Useful Programs

A course I use a number of other utilities and programs, some of which I
find highly recommendable.

One I find inveluable i XTREE version 2.0 by Executive Systéme. This is &
sort of super SWEEP, very useful for burrowing about in the subdirectories on my
winnie and generally shovelling stuff from one place to another. It has all the
usual facilities including the ability to execute and run programs from within
ictgelf, and to "view' text files, whilst removing all the funny control flags
from most of the more ususl test processors. About the only thing I don't like
about it is that it uses the f1 key to exit. In my experience, the f1 key is
used by most programs for "HELP'.

Another, a public domain one this time, is the file archiving suite by Phil
Katz, PEARC and PEXARC. It has all the advantages of LU and NULU with none of
the dissdvantages. A major feature is that it ‘squeezes” the files as it goes.
As it analyses the files for squashing, it sutomatically makes & choice of one
of four different ‘sgueeze’ algorithms to achieve the greatest packing density.
Having re-squeezed a number of CP/M text files which were previously squashed
with WSWEEPZ and then archived under NULU I found that PEARC made very
gignificant savings indeed. The only problem is that it is command line driven
and to that extent, awkward and inflexible.

Directory programs are ten & penny. Why Microsoft didn't make the DIR
command do an al batical gsort I don't I:nn'l', except perhaps to keep all those
Equple who delight in writl directory programs happy. The one I use is ZISPD
y an anonymous author. It does what I want including the ability to look at
the .ARC files produced by the archiver to see what's ingide. I made use of
this program to do the hard bits in my rather cobbled together "DAVE'S MESSY,
SLOW, OVER LARGE CATALOGUE PROGRAM®" which I wrote over last Christmas to relieve
boredom and an overdose of mother-in-law.

The DEH Catalog Program

On the subject of my cataloguer, I wrote it because I couldn't find
anything half decent knocking around in the public domain (I'm not saying there
isn't one, simply that I haven't found one). I based the idea on a cross
between the best parts of the original Ward Christensen CAT program and the
later FATCAT. The original CAT ides is a little too simplistic for use with a
machine which can use subdirectories and archives, whilst I found FATCAT &o
difficult to use (to mention nothing of ite size) that you might &8s well not
bother. So my cataloguer is simple to use, whilst doing everything I want it to
do. As to its size - that's a different matter. I recognized that cataloguing
i a datebase management problem, 80 I wrote in compiled dBASE. There's only
one problem with the Clipper compiler I use, and that is it generates 120K of
code just to say:

@ 10,5 SAY "Hello"

If you tell the compiler to generate native code (which goes faster), it's even
bigger! So the cataloguer stands at about 150K. That's uncomfortably big for a
diﬁ based machine unless you keep the catmloguer and its database on a sepacate
disk, but is comfortably lost in amongst the other 2.5 Mbyte of system utilities
I've got knocking about on my winnie. The main thing is that it does what I
want. It's still got couple of bugs that need fixing when I get round to ic,
but it goes.

A nice thing about fully compiling dBASE is that once you've paid for the
compiler (which I have, fully legit - honest), there's no 'kick-back' to
Nantucket, who wrote it. Far better than Ashton-Tate's pseudo compiler which is
not only incredibly slow, but they'll charge you £65.00 for every copy of dERUN
which you would need if you sold the finished product.
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There is some talk of Scorpio Systems going into the public domain program
supply market, if they do, then perhaps they can have my CAT program, and its
companion ADDRESS program to see if anyone wants them. If you don't fmncy
sending loot in the direction of Scorpio, then you can pick up those two, and
the other public domain programs I've mentioned on the CBBSLW bulletin board for
the cost of & (long) phone call.

Adding 720K drives to an Amstrad

One last (long) thought, passed on to me by Brian Hayward of Colchester,
for those who own Amstrad 1512's with one drive and haven't forked out the
necessary for the Technical Manual. Statement: If you've owned a Gemini or
Nascom with B00E disks, bet yuu'tlu&lrltt}' peeved to discover that the marimum
digk cepecity of the the Amstrad (and most other clonmes) is only 360K pectl HNow
Brian has both; that is, & one drive Amstrad and the Technical Manual; and he"s
found a2 mew command for the CONFIG.5YE file (it mctually ends up in the
‘environment string space') and it goes like this:

DRIVPARM=/D:dd[ /F:££/T:tt/Sra8/N/C/Hthh)
where [D:dd is the drive number (0-255)

and optionally:
[Titt is the number of tracks/side (1-999)
/5:88 is the number of sectors/track (1-99)
/H:hh ig¢ the maximum head number (1-99)
JC indicates changeline (door lock) support reguired
/H imdicates non-removable bleck device
IF:£f indicates the format factor, where:

- 5. 25"

= 5,25", 1.2 Mbyte

720K

8" Single density

4" Double density

Hard disk

Tape drive

Other

= R LA B L DD

Zap an 80 track drive in the spare hole and, set DRIVPARHM correctly, and
lo, you have 720K on that drive. MHice, isn't it.

HBow do you get 720E per disk on an AT?

Well I run DDS 3.2, $0 I tried the above on both my AT clone and one of the
real genuine IBM AT's at work with peculiar results! Firstly an AT is ficted
with a double sided BO track dual speed drive, giving 1.2 Mbyte on that drive,
made up of 13 sectors of 512 bytes/track. It can also double step the drive and
forget about the double speed bit and give the 'IBM standard’ 360K, double sided
40 tracks, 9 sectors of 512 bytes/track. The snag is that at 1.2 Hbyte, the
disks are expensive, whilet 360K per disk is hardly enough to be usable.
Wouldn't be nice to keep drive A as a 1.2 Hbyte drive, whilst at the same time
uging the drive as 720K logical drive at a different logical address, mainly
becanse I've got lots of ordinary disks and very few high density disks. My
clone is also fitted with a 40 track Teac as driwe B.

So first I set the drive parameters for drive A, B0 track 9 sectors/track.
I wused the Amstrad FORMAT.EXE, because a 'file compare’ showed it was different
to my ofiginal format program, and as the DRIVPARM ends up in the ‘environment
gtring space’ I figured that the program might actually leck there to see what
drives it had got. The darned thing paid no notice, it still formatted the
drive as B0 track, 15 sectors/track, that is 1.2 Mbyte. 5o then I set drive
patameters to drive B, the Teac 40 track, and lo and behold, the dear old head
moved B0 steps (Ok, so as it was a 40 track drive, the last 40 steps were
knocking against the end stop), but the disk reporced 720K whem iv had finighed.
Still ic qrnﬂd that ranwin& the 40 track drive and replacing it with an 80
track would work, but that defeated my aim.
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Eo next I thought I'd try using the ASS5IGN command from DOS5, guessing that
the BIOCS always picks up the drive Elrlnntu:l from drive A from the ROM BIOS and
forces Lt to do the double speed bit if the drive 19 BO track. I get up the
parameters for drive E and then seesigned drive A to drive E. I got B0 steps
alright, but still 15 sectors/track. sgustingl!

Then I took the 40 track drive out and shoved one of the B0 track Teac
drives out of my Gemini in the hole, all should work now - or so I thought. I
get up the parametecs to set drive B to B0 track and told it go. Can you
imagine my amazemeént when the 80 track drive proceeded to double step, do &0
tracks, spend the next 40 steps banging away at the end stop and then have the
fgrve to tell me the diek had T20KE.

At that point I assume I had got the select links on the Teac mixed up. but
for the life of me I can't see what I had got wrong as it still worked as an 8O
track drive when it found ite way back into the Gemini. Seeing it was about
3.30 in the morning I left it, and haven't come back to it yet. But then again,
someone out there has probably achieved my aim of using the 1.2 Hbyte drive on
an AT as a different logical B0 track 720K drive, sitting there sssuming cthat
evaryone knows the trick, so perbhapa 1f they would like to drop me a line ......

Fext Time

Well I guess that about wraps it up for this time round. HNext time I'll
chat about the falrly painless conversion from dBASE II to dBASE IIT Plus, some
of the not 20 nice surprises it has in store, and how to go about compiling it
uuizr Eﬁ:pper. Quicksilver or Foxbase, none of which is entirely compatible with
sach other.

Private Adverts

Hascom 3 system for sale. Full working order with manuals. Complete with 48K
RAM, input board with counter timer, floppy disk controller, dual disk drive and
case, Kaga 12° monltor. Also fetal monitor system intecfacel! Offers for whole
or parts. Phone Andrew Wheble on Reading (0734) 663349.

HALF PRICE!I GHM833 512K RAM-DISK board, £197.50. Being sold on behalf of
emlgrated owner, therefore can not accept "offers”! Alsoc GMALlE6 PIOJCTC/RTC
board, £90. Phone 0298 624868,

HELF! Ha® anyone ﬁn'l: a working wersion of a patch for WordStar and the Smith-
Corona TPl daisy-wheel printer? Having struggled without success for several
days, I'd be grateful if anyone can help. Dr P.D.Coker, 23 Darwin Close,
Orpington, Kent BR6 T7EP (0685 5B510)

Gemini Galaxy 3 system for sale. Grey case, low profile keyboard. SHB
Winchester, 800k floppy. Complete with GMALE FPIO/CTC/RTC beoard and GMELE serial
daughter board. All maunuals, etc. E1300 + VAT. Contact Finlay Microfilm, 18
Woodside Road, Amersham, Bucks., HPS &FA. Amersham (02403} ZZ128.

For sale: 130+ x B scarcely used SSSD disks, good condition. £4.75 for 10 inc.
postage. Dr P. Coker, 23 Darwin Close, Orpington, Kent BR6 7EP. (0689 58510).
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ARCTIC COMPUTER GRAPHICS

System Sales
Full Bureau Services

l PCR l Slides

Laser Prints | Video
Pen Plots Colour Prints
Frame Grabs

[ 2D & 3D

Arctic Computers Ltd.

6 Church Street, Wetherby, West Yorkshire, LS22 4LP
Telephone (0937) 61644




%%T Comb patible
Me es
4.77/8 %/Ik{zt

£795

B The PC88 Turbo B Monographic/Printer card
B Legal BIOS B 130W Power Supply
B NEC V-20 Super Processor B Professional Keyboard
B Switchable 4.77/8 MHz Clock B ‘“‘Hi-Res 127" Green Monitor
B 640K RAM B MS-DOS 3.2
5 IﬂHB Half Height Hard Disk B Full Set of Manuals
B 360K Half Height Floppy B 8 Expansion Slots
B Parallel Printer + RS232 Serial ports B 12 Months Warranty
B Clock/Calendar with Battery
Back-up.

AT- Compatlble

ot £1299

0 or 1 Wait States

M The PC-286 Turbo B Monographic/Printer card

B Legal Bios B 200W Power Supply

B Switchable 6/8/10 MHz B Professional Keyboard

B 640K RAM B “Hi Res 14" Green Monitor
B 20 MB Half Height Hard Disk B MS-DOS32 -

B 1.2 MB Half Height Floppy B Full Set of Manuals

B Parallel Printer + Two R5232 Serial Ports W B Expansion Slots
B Clock/Calendar with Battery Back-up W 12 Months Warranty

OPTIONS B 30 MB Hard Disk Drive B 14" Hi Res Colour Monitor

Upgrade £265 and EGA Card Upgrade £395

B 40MB Hard Disk Drive B EGA Card L165
Upgrade £365

B 14" Colour Monitor Upgrade
£175

}1 ‘OM SITE MAINTENANCE AVAILABLE'
| f.-’ﬁ 1"

4 ELONEX UK) Ltd.

"\}5_; FPlease feel free to visit our showroom for demonsiralion

RAYS HOUSE, NORTH CIRCULAR ROAD, STONEBRIDGE PARK,
LONDON NW10 7XB TELEPHONE: 01-965 3225




=< I LI T
Computers Limited

1% Tabisaman Square, Kenlworih, Warseckshme ., CW8 108
Telepnone SI2MABTIIIT Telecom Gokd B4 DDS1 32

INDUSTRIAL CONTROL 5YSTEMS

You will save TIME and MONEY if you talk to us aboul
Process Control, Data Colbection, Production Moniioring.

¥ OL need expertise in Engineering, Computer Hardware
and Control Software

WE HAVE IT - with a litile help from our fricnds
OEMINI! Contact us HOW

OFF RECORDS..|

m-z3 770

Computer House
68 Battersea Rise
Clapham Junction

Landon SW11 1EG

Spartacode Limited

Dealers for $0—BUS — Challenger — PC, XT, AT Clones
Accounting and General Software, Consultancy.

Call John or Migel Stuckey on (0243) 695922
The Retreat, Hoe Lane, Flansham, Bognor Regls, PO22 BNT

ARCTIC COMPUTERS LTD.

i Church Snoek

Wty
Wl Yorkshine

L5 ALF
Tt (D937 &0l

Pluto Computer Grophics specialist sales and
bureou serices.

Gomini 80-BL5 cards and systems.
Demanstrations by oppointment

==INELIBURNE=

HEWHURN ELECTROWICS 58 RANSE ROAD, BALLYCARRY
Co. ANTRIM BT38 9LF

Tel: CfGO3-TAI30

HEE7?] BO-BUS 312 OPTO-IMPUT EOARD. E350

Frovides 32 opto {folated inputs to the BO-BUS. 5§
to 125V sensitivity. On-board led indicatiom for all 32
imputs.

HEGT4 BO-BUS 16 CHAMMEL B BIT AMD 275

May be configured as 16 balamced or 8 wnbalanced «
ﬂ#hmﬂ imputs. Imput sensitivity betwesn 100wV and
1,

REB?S BO-BOS 16 CHAMNEL 8 BIT D/M Bx

Provides 16 analogue woltsge outputs O-10W.
Current supply oo eoch cutput up to 40 mA. Shori-
circuit protection.

MEETG BO0-BUS G4 CHANNEL DIGITAL IMPUT E195

Prowides 64 digital imputs to BO-BS. Inputs are
protecied op to +f-50V. Any Input woltage between -50
IE 504 may be wsed to switch Ifputs, threshold is
2,

MEA?T BO-BUS 64 CHANNEL OIGITAL OUTPUT 215
Provides B4 digital cutputs from the B0-BHS. Each

output is shart-circait protected and capable of output
of 50¢ at 500mA, Ideal for driving relays & lamps etc.

Industrial klippom block cém be supplled for
direct plant connections for &1l the above boards.

NEBAD 14 5LOT BACKPLANE E&7

Correctly terminated for BO-BUS. May be redweced in
sire. Supplied complete, less conmectors.

GMEI3/2M 2 MEGABYTE LWPGRADE KIT £299

Expands a standard GMB3] (512%) to 7 Megabytes,
changes are required to the standard Gemini bios
s[.uppu'.;;u this board. The board may be upgraded by
or :

EE®

CABD2/IM | MEGABYTE DOSTGOLD WPGRADE K11 E258
Expands & standard Costgold (256K or 128K) board
(CARSE) to | & capacity. Mo chamges are required

for W5-0Dos or CP/HMBS. The board may be upgraded by us
at & total cost of £300.

Please add 154 Vat and £4 pfp por order

=INELMBURNE=
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HiSoft Pascal80

PascalB ks our fast, standard com pller for CP/M ZB0 systema 1
rewvides an almost complete @M niation of Standard
scal an defined by Wirth, have benn earefil o adbere toihe
definition  whike extra [aciliiies to ecploit your
computer. The compiler s written in Z80 and produces Z80
objert code directly 10 8 COM Ml - no Peoodes or linkage.

fulhr-in erd sereen editor, with menu system for sy
'_'T campllation and program Lesting,

I? Fast are-paes com piler produeng com pact, opiimised ard
= wveryfastcode, o

== register variables. and v pper or kevwer case neserved wonds,

"T Compdled progrms can CHAILN ather programs with
= commeon variables.,

E Low-Jeve] Tunelbons for BDOS and i o calls, FEEH &
POEE, INLINE and ADDH, TNF and (0UT.

PuscalB) oomes complele with an etensive rng-bound User
Manikal and sample programs for only £39.95

g  FTL Modula-2

Great  value-for-money, this up-to-date and full
implementation of the suweessor o Pascal I3 easy-to-
use with an Inlegrated ediior. assembler and Heeker
together with the Modula source oode for most of the
peedefined modules,

Versions avallable for both CP/M MBE TPA) and for
MSDOS Lo dhve upward compalibiity.

The full source of the split-screen. macro editor is
avaflable separately abl £39.95 o for £35 when
purchased with the compliler. Go for Modula-2 todayl

£54.95

HiSﬂth The Old School, Greenfield

C 15 oW & very r and im language. We oller two
eniry palnts, one hor beginners of casial users and one lor the
experienced C programmer.  Bolh can be supplied on request
with our extensie GEK library for gruphic programmdng an

P M Pl
HiSoft C £39.95

| =imtegrated ediftor, ris rermor and takes.

AL peer-fasl mnel e pect coda.
Femighan fRitchie wilhoot flosling- paint or Enkage.

cinl Offerf Supplied with Dol book C st o Glance
l:!]'hr-l.ﬁﬁ'dy 1st 1987, s hurryl

Aztec C' Prime £79.95
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Hewuda FORTRAM comes complete with HiSoft's full semeen |
editor, EDS&D, examples programs and o 200 page manual for |

b £39.95 |
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