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Letters to the Editor

Re. COMPAS Review

T saw that COMPAS was reviewed by Doctor Dark (your graduate in Voodoo
medicine?) in vol. 2 iss. 3, and although I am always pleased to see our
products mentioned in articles, in this case I was less excited, since the
product reviewed is COMPAS version 1, and not version 2, which is a far better
package.

As opposed to COMPAS 1 and Hisoft Pascal, COMPAS 2 is a superset of
Standard Pascal, i.e. it supports all features of the standard language, plus
many more. The extensions that are most noteworthy are dynamic strings, random
access files, structured constants, include files and, in the latest version
(called 2.20) also overlays. All extensions are carefully thought out, and to
a large extent are compatible with other well known Pascal systems, such as
UCSD Pascal and Pascal MT+.

Programs written in COMPAS 2 can be distributed with no royalties
payable. We realise that the terms set forward in the COMPAS 1 license
agreement were a bit harsh, not to mention the fact that they were impossible
to implement. Therefore there are no royalties on programs written using
COMPAS 2.

' I feel that COMPAS 2 is the ideal package for anyone who wishes to learn
about Pascal since it supports the full standard, it is also ideal for

" experienced programmers since the extensions make this a very powerful

implementation of Pascal indeed.
Anders Hejlsberg, Polydata, Denmark.

MBASIC on Disk

’ I read with great interest the article by Dr. Coker in the last issue of
80-BUS News and it is obvious that he has looked at his BASIC in great detail
but has not done sufficient programming in it to find the error in his use of
the substitute REM statement. In particular he will find that while you can
use the apostrophe (27H) either at the start of the line or in the middle, if
used in this latter position it is necessary to include a colon to seperate it
from the previous command or that program could crash as BASIC will not know

_where to stop interpreting and treat the remainder of the line as a REM
statement.

His second comment that MBASIC is regularly updated may have been correct
but reading the trade press one is lead to believe that MBASIC-80 is a
casualty of the CP/M versus MSDOS war, and that Microsoft will not be
supporting it for CP/M-80 in the future.

Since the 80-BUS is essentially a Z80 bus which runs CP/M and we are not
too interested in "foreign" operating systems such as MSDOS, what is needed
for the next 10 years is a UK supported BASIC, starting with the core
instructions of MBASIC and having extensions to cover the following:

(a) Use of full Z80 instruction set

- {b) Include additional commands such as cursor addreSSing, clearing
screen, reverse video and other terminal attributes

(c) Enabling the BASIC interpreter or compiler to address more than one
64K page of memory where it is available

The principle reason why so called 16 bit machines have gained in
popularity is because most of the software available to run under CP/M uses
only the 8080 instruction set and not the enhanced instruction set of the 780
which we all know and love!



It is highly unlikely that I will be upgrading to the Intel series of
8086 or 8088 chips especially as Zilog have announced the Z800 series where
the specification reads as if it were tailor made for the 80-BUS. I feel that
it is a sufficiently big chip to last me for the next 10 years.

We all know that BASIC is the language that everybody loves to hate but
everybody is using it, there is so much software written in it that to abandon
it would be very short sighted. Couple to this the ability to run in
interpreted mode until the program works and then compile it to run faster and
to protect your code and you have a combination of software for developing
applications programs that work. ,

Having said all this in praise of the humble Z80 chip and CP/M systenms
all that is needed is for some volunteer to come forward to write this
program. All serious contenders please call me on 0243 825132.

John Stuckey, Bognor Regis, W. Sussex.

Non~communicating Dodos '

It appears that most of you (at 80-BUS News) feel rather upset that Dodos
like myself do not communicate more regularly.

I'm sorry about this, but I would point out that a major characteristic
of a dodo is its lack of communicable ideas.

Two possible reasons for your upset, it seems to me, are:-

i) you feel that the ratio of contributors to subscribers is far too low
ii) you wonder whether there is any real demand for the mag.

Now it seems to me that, if you take these fears seriously, the solution
is easy: cut down the number of subscribers. I have no idea what the number
is, but it must be reasonable for your contributors to wonder what we're all
doing)(fiddling with our appendages Chris, but we call it 'getting on with
life').

I think that this approach is silly, and that a large number of
subscribers, at £2.25 an issue (£9/6 issues per year = £2.25 if 6=4 as it did
last year) is something to be proud of, but a way of implementing it, if you
really want to, is to return the £9 if it is not accompanied by usable
material for the mag.

If you think that anyone but me will read articles on what I do with my
Nascom 2 / GM805 with DCSDOS IT / Pluto (baby) / Imp then you are mistaken, as
it doesn't work anyway.

If you think that all we dodos are sitting on a goldmine of ideas, you
fail to recognise that YOU WROTE THE GOLDMINE!!!

As long as I can keep buying it, I will read it!

Bill Radcliffe, Teddington, Middx. -

The Final Word

I wrote to you on 14/4/8% to ask why there were only 4 issues of 80-BUS
News 1982 when you clearly stated there would be 6. I have not yet had a
reply.

I enclose a cheque for £9 for a years subscription in the final hope that
things will improve; although performance so far is not good. There can be few
excuses left.

A. Brown, Didcot, Oxon.




Colour and your computer — the choices. by D.R. Hunt

The Colour Cards. ,
Some time ago I was asked to give a talk at the East Grinstead

Computer Club. I hope a good evening was had by all despite the rambling
nature of my chat. I know I enjoyed myself, apart from the fundamental mistake
that when I agreed to go, I had firmly fixed in my mind that East Grinstead
was reasonably local, being somewhere north of Finchley, instead of being half
way to Eastbourne. One of the things to come out of the evening was what was
my opinion of all the colour cards around? When we totted them up we found
there were seven:

The Winchester Technology Colour card
The Pluto Colour card

The Nascom AVC L

The Climax colour card

The R & E W colour card

The Edinburgh University colour card
A N other colour card.

There were definitely seven, but for the life of me, I can not now recall
whose the last one was. My opinions weren't much use at that time either, as I
had only gained experience of one of the cards, and hadn't even seen most of
them in action.

Since then, I have to some degree rectified my lack of experience of
colour cards, having seen all but one, and played with most, three have
occupied some considerable time over the last couple of months. When I wrote a
preliminary note about the Nascom colour card some issues back, I was
sceptical as to the uses a colour card could be put. I'm afraid I still remain
unconvinced, and I think it would take a radical change in my thinking and
uses of my computer to persuade me that any colour card should be given a home
in my computer box.

Now lets have a quick look at each card. The Winchester Technology
Colour 8" x 8" memory mapped card was by far the earliest and used the Mullard
Teletext controller chip set. This made it fully Prestel and Ceefax
compatible, but not really high resolution. The card is no longer
manufactured, which is a pity with the growing interest in Prestel and Ceefax
compatibility, it could be a big sales point these days to have a range of
computers which are Prestel and Ceefax compatible.

Next to arrive was the Pluto card in its various forms. Again an 8" x
8" card but this time port addressed. Possibly the fastest and most powerful,
certainly the most expensive and the highest resolution. This card uses an on
board 16 bit (8088) processor and carries its own bus structure for even
further, mind blowing expansion.

After a long wait came the Nascom AVC, an 8" x 10" card built round a
6845 video controller chip. It uses page mode memory mapping to address it,
and features comfortably high resolution and a nice range of software bolt-ons
to go with it.

' Then, quite recently, came the Climax Computers card. An 8" x 8" card
built round the Thompson Video controller chip and port addressed. Lower in
resolution than either the Pluto or the Nascom, but with limited grey scaling
and some of the best explained software primitives I have yet to see.

R & E W, the magazine sponsored by Ambit International, the components
people, entered the field by publishing an article on a colour card which was
then made available as a kit. This one was either a 10" or 12" x 8" card and



was port addressed using the TI colour video controller. This controller
features 'sprites', which are preformed patterns which can be manipulated with
incredible speed once set up. I have yet to see one of these cards working,
but I have heard dark mutterings from various directions about the damn thing
not doing what was expected of it.

Some time ago a sample card was shipped down from Edinburgh University
for a group of dealers to offer their opinions. Very few details were supplied
with it, except that it was a port addressed 8" x 8" card, the resolution was:
something like 350 x 256, but its most interesting feature was that the demo
displayed amongst other things a test card with a 16 step grey scale wedge.
Some time during the day the card (which was after all a prototype) crashed
and at the end of the day it was shipped back to Edinburgh. That is the last
that has been heard of it - a pity, a could be a contender in the colour card
stakes.

As I said earlier, I can not recall anything about the A N Other card
which was discussed at the East Grinstead meet.

T have also seen the circuits and chat about a Dutch designed colour
card which was published in the Dutch equivalent of 'Nascom News'. This one is
similar to the Climax card except it uses the 256 x 512 version of the video
controller and has an AY-3-8910 sound chip on it as well.

THE COMPARATIVE REVIEW.

Of those listed above only three are in serious production, the Pluto,
the Nascom and the Climax. I have been having fun (or tearing what's left of
my hair out) with these. I propose to review the features of each of the cards
under different subheadings. Where appropriate I shall digress.

THE MONITORS.

For the first digression, and before getting on with the review, let's
have a have a look at the display requirements. Colour monitors are not cheap,
and the domestic colour TV appears at first sight to a be viable altermative.
Unfortunately, the easiest entry into the domestic TV is the RF input, which
just happens to be the most unsatisfactory. Some TV's notably of European
origin, Normende, Grundig, etc, have composite PAL inputs on the back for
connecting Video Cassette recorders, which would be satisfactory with the
Climax card. Many TV's have RGB inputs for the inclusion of Teletext panels if
you know where to look, but it is highly dangerous to assume that these would
make a safe connection as most colour TV's use chassis live to one side of the
mains, and connection here is a quick way of taking a ride to the mortuary. So
unless the TV has the right connections on the back, or unless you are
thoroughly aware of what you are about, DO NOT make connections inside the
domestic TV set. L

The Nascom and Pluto cards do not have RF outputs on the grounds that
the resolution is too high for the domestic TV, certainly true in the case of
the Pluto, perahps arguable in the case of the Nascom. The Climax card is
fitted with a modulator for connection into a TV. Even so, the results from a
TV are very much inferior to the results from even a modest colour monitor.

So to the choice of monitors. These are normally available in three
resolutions and with two types of input, analogue and logic. Resolution first.
Not all manufacturers make all types, but the information can usually be
extracted from the data sheets, albeit, sometimes disguised as something else.
Resolution is usually measured in vertical lines. Not to be confused with the
number of horizontal lines on the display. Vertical line resolution is taken
as the maximum total number of vertical black/white lines the display is
capable of resolving across its face, and is a function of the fineness of the




shadow mask of the tube and tube size. The bigger the tube, the more lines it
should resolve. Some manufacturers quote the vertical resolution at the centre
of the tube, meaning that the total resolution across the face of the tube
would be this figure if the tube was good enough. It is reasonable to expect
some roll off towards the edges, but not too drastic roll off. Checking the
deflection angle can be of some help here. 90 degree tubes do not roll off so
much at the edges as 110 degree tubes. Most monitors are fitted with 90 degree
tubes for this reason.

Don't fall for the o0ld trick of looking for a high input bandwidth,
all this means is that the electronics are up to it, but says nothing about
the tube characteristics. 24MHz bandwidth might imply that the monitor is
capable of 800 line resolution, but what is to stop the manufacturer fitting a
low res. tube, whereas, a quoted resolution of 800 lines means that both the
electronics and the tube must be capable of the job.

A low res. monitor would typically have a 12" or 14" tube and resolve
400 lines at the centre of the display (less at the edges, although this
shouldn't be too much less, perhaps 350 lines). This resolution is about the
same as a 14" colour TV (and is probably where the tube came from in the first
place) and is adequate for the Climax and just about for the Nascom card.
These are typically in the £200 to £300 range.

The next are the medium res. monitors with about 600 lines resolution
for a 12" or 14" tube. Entirely suitable for the Nascom card in the normal
eight colour mode, and the Pluto at a push. Typical prices are in the £300 to
£400 range. The higher price is dictated by the purpose made tube with its
finer shadow mask. It is highly probable that the electronics are identical to
the equivalent low res. version. This is certainly true between the KAGA
Vision - I and Vision - II where the difference in price is solely down to the
tube.

Lastly are the real high res. monitors with 800 line or better
resolution. These are very costly, between £450 and £2000 depending upon the
size of the tube, in fact the major part of the cost is the purpose made tube,
so tube guarantees and insurance are well worth exploring.

Monitors will most probably have one of two types of input, logic,
where the input is either a colour at full saturation or off (black), or
analogue where the intensity of the colour is related to the level of the
input voltage. Some monitors are switchable in this respect. Logic inputs are
suitable for the Nascom card and the Pluto card (if expansion to the Pluto

~Palette is not envisaged). The Climax requires an analogue input as does the
Pluto Palette.

Various monitors and an o0ld Philips TV were used with the colour

cards. Those used were the:

KAGA Vision - I 12" tube 400 line resolution analogue input
KAGA Vision - III 12" tube 800 line resolution analogue input
Microvitec Cub 14" tube 400 line resolution logic input
Luxor 14" tube 800 line resolution logic input
Luxor ‘ 14" tube 800 line resolution logic/analogue
Philips portable TV 18" tube 600? line resolution RF input

All were found to satisfactory within their specifications (except the
TV, which was awful). The analogue input on the Luxor was found to be gquite
linear and could double as a TV repeater monitor. The KAGA inputs were not
quoted as being analogue, but were found to be reasonably linear although not
as good as the Luxor.



SPECIFICATIONS.

The Pluto Card.
The Pluto card is available in a number of different versions and with

various options, from the Baby Pluto to the Pluto Palette. The Pluto card I
shall concern myself with is the standard Pluto with the 8MHz option fitted.
The optional extended command ROM was not fitted. The cost of this version is
£450.00. The card is an 8" x 8" card and densely packed. 196K of 4164 RAM is
fitted, 192K is used for display. The basic resolution is 640 x 288 in two
pages and eight colours. The two pages may be addressed at will, and the use
of two pages allows one page to be displayed whilst manipulation is taking
place on the other. Switching then allows the two display pages to be swopped
instantly making for very fast apparent frame changes. (A Baby Pluto is the
same but only has half as much RAM and a single page.)

The Card is port driven, control codes being sent to three ports
addressed in page CXH. The port addresses may be redefined. Output is provided
in TTL compatible RGB with mixed or separate syncs only, the resolution of the
Pluto precludes the use of an RF output.

Most, but not all the RAM is assigned to the physical display. Areas.
are set aside for the storage of character sets and shapes as desired. These
areas are setup dynamically, and are assigned as pages O - 255. Pages O and 1
are the display pages, setting software switches allows access to any page.
The card uses an 8088 16 bit processor for control \

Single and multibyte commands are passed to the on-board 8088 and this
processor causes the function to take effect. The functions provided in the
command ROM as supplied are adequate, but the more complex functions such as
circle drawing and filling and complex fills are only provided with the
extended command ROM available as an option. Little external software is
required to drive the Pluto card.

The Nascom Card. ,

The Nascom AVC is a 10" x 8" card and is supplied complete with a NAS-
DOS disk of add-ons to the Nascom Basic and a very extensive manual. The card
is the cheapest of the trio at £149.95. ’

The Nascom AVC has page moded RAM and uses three overlayed RAM planes
each of 16K, which could provide a maximum resolution of 512 x 256. However,
as this RAM is also addressed during line and frame blanking the display is
actually 392 x 256 pixels. The RAM areas being page mode can be addressed at
the same address and as supplied are set to 8000OH although these addresses may
be changed to suit at any 16X boundary. As addressing is by page mode, no
space is normally used in the processor RAM plane, but unlike the Pluto and
Climax cards, this method allows direct access to the video RAM. Three ports
are also used for control of AVC via the 6845 video controller allowing non-
standard video formats to be set up (not advised unless you know exactly how
the 6845 works), current cursor positions, etc.

1 volt video outputs for Red, Green and Blue are provided with both
separate and mixed syncs. TTL output levels are also available on the card. An
external connector allows the Nascom PIO to be connected to an area of logic
which can deselect the colour outputs completely or select different colours
to the different outputs, for instance, the red output may be turned off or
may be directed to either the blue or green outputs, and likewise for the
other outputs. This allows very high speed colour switching and use of this
feature allows for limited animation graphics. It's a pity that horizontal and
vertical syncs are not provided as separate ouputs from the card as we had to
build a primitive RC sync separator to feed frame pulses back into the Nascom




to allow this feature to be used to the best advantage. A further possible
ommission is that room was not found for a binary adder on the board as this
could then allow very high speed colour 'rotates' to take place a la BBC
computer. Perhaps it could be argued that the provision of this feature would
be more of a gimmick than useful.

Another useful feature is the provision for placing two RAM planes
'side by side', allowing the use of two colours in a very high res mode of 784
x 256. Use is made of this feature when the AVC is used as a terminal with
Nascom's CP/M to allow the card to be used as an 80 x 25 text display with
high res. graphics thrown in. The only snag with this mode is that the 80 x 25
display is effectively bit mapped. This means that the characters have to be
looked up in a table and displayed as graphics. Fine so far, but when it comes
to scrolling, it means that 32K of video RAM has to be scrolled to remap the
characters in their new positions. This makes scrolling rather slow.
, Port controlled provision is provided for the routing of the normal
Nascom video through the AVC outputs, allowing the use of one common display
monitor. The 48 x 16 normal Nascom display is suited to a colour monitor. But
this approach gets a little complicated when debugging programs as it is often
ugeful to have the normal Nascom display displaying say, counters, ete, within
a program whilst the colour display is constructing a picture.

The Climax Card. ,

The Climax card is available in two versions, Version A provides
modulated RF output using a high quality wide bandwidth modulator and PAL
composite video with mixed syncs at £199.00. Version B provides modulated RF
and composite PAL as before, and also analogue RGB outputs at £220.00. In
neither case are separate syncs provided and we had to extract a separate
composite sync signal from elsewhere on the card to make the Kaga montiors
lock. Note that the outputs are analogue as the Climax card is capable of full
and half saturation colours. Be careful when selecting a colour monitor for
use with the Climax, as most cheaper monitors are logic inputs only, and the
full benefit of the half saturation colours will be lost, displaying either
black or full saturation colour. The only moderately priced monitor found to
be suitable for the Climax RGB drive is the KAGA Vision-I monitor which,
whilst not quoted as being analogue, worked extremely well.

The Climax uses 64K by four bits of RAM and is under command of the
Thompson colour controller chip which gives 256 x 256 resolution in eight

~fully saturated colours and eight half saturation colours. The screen display
‘is totally square, leaving black margins at either side of the screen.

The card is port addressed using seventeen ports from COH to DOH
inclusive. This makes the card greedy of port allocations, but exceptionally
easy to understand. Single and multibyte instructions are passed to the
various controller registers to perform a number of different functions
directly, but software generation of some of the more complex functions is
required.

SUITABILITY.

The Pluto Card.

The Pluto card is equally suited to either Nascom or Gemini machines.
The card is provided with the NASIO decode signal, although this is only
partially decoded. No system specific software is included, so there is no
problem from the software point of view. Being totally port addressed no
provision has to be made within the memory map.
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The Nascom Card.
The Nascom card is most suited to the Nascom as the software is

written with use under NAS-DOS in mind. Nascom tape versions are available,
and I understand some form of software is to be made (or is) available for use
under CP/M. The software provided (on NAS-DOS disk) is exchangeable to tape on
request is in the form of an extension to the Nascom Basic, and provides a

number of useful commands. Being page mode memory mapped no provision need be

made within the memory map. The NASIO signal is provided.

The Climax Card.
The Ciimax card is equally suited to the Nascom or Gemini but the

software is available only on disk in Gemini formats and aimed at use with the
Microsoft MBASIC and hence, implies the use of CP/M. Full listings of the
colour driver primitives are supplied and it wouldn't be too difficult (more
tedious) to convert them for use with Nascom Basic or 'stand alone' machine
code subroutines. Being port addressed no provision need be made within the
memory map. The NASIO decode signal is provided.

DOCUMENTATION.

The Pluto Card. ‘

A slim, ring bound volume is provided with the Pluto, and introduces
the features of the Pluto card, fitting to the system, an explanation of the
preprogrammed board functions and a couple of demo programs. Although thorough
and well written, I found something indefinably wrong with this manual, I
found it extremely difficult to understand and yet it was written clearly
enough. It took several goes through the book to grasp an understanding of the
Pluto card from the manual. References to command types were in alphabetical
order which didn't help as I wasted considerable time searching for control
codes by the obscure alphabetical labels given to them instead of being able
to spot them instantly. In the end I rewrote the command lists in function
order to make them understandable.

No circuit diagrams were supplied and the technical description was
brief. T found it helpful to draw a block diagram of the card from what
description there was and what I discovered in use.

On a couple of occasions I resorted to phoneing IO to clarify points,
on each occasion I was answered by a telephone answering machine. Now as a
rule I hate telephone answering machines, but they usually give you the option
of leaving a message to ring back or saying something rude about answering
machines. This telephone answering machine was exactly as described, it
answered the phone, told me no-one was around and then rang off. Not very
helpful at alll! -

In the end I had so much trouble thumbing through the manual to find
things that I decided to write a set of straight forward driver routines
linkable from MBASIC in the same manner as the Climax routines. I got some way
with this, but as yet have not finished them.

The Nascom Card.

In contrast to the I0 manual, the Nascom manual is a fat tome, bound
in a ring folder of Lucas green. Everything was explained in exhaustive detail
and was very clearly written. All the software functions were well explained
with numerous examples. Circuit diagrams were provided and a fairly thorough
circuit description was in the manual. As the Nascom card has little computing
power of its own, being confined to the line and frame generation and memory
mapping of the 6845 video controller chip, all functions such as line drawing

| S—
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are handled in software. These functions are normally called from the Nascom
Basic, using the SET function to allow the Basic functions to be extended. All
functions were treated in detail. One oddity was noticed, there was no circle
drawing function, but a function for drawing regular polygons with n sides was
provided, a 255 sided polygon was found to produce an entirely satisfactory
circle.

Unlike the Pluto card, the Nascom card requires extensive software to
drive it and a disk or tape is supplied with a number of colour driver
primitives, the manual explains these are well, function for function. Sadly
Nascom do not see fit to supply the source listings of these colour driver
primitives. A pity as some of them are extremely fast and efficient. Without
the source it would be difficult to rewrite these to allow the card to be used
with systems not based around the the Nascom 8K Basic.

The Climax Card.
The manual supplied with the Climax falls midway between the Pluto and

Nascom manuals. Certainly fatter than the Pluto manual, it was single sided
photostated sheets with no binding. The manual started with the get you going
bit of how to connect the card, followed shortly by a simple Basic program to
test the correct working of the card. Just the sort of order I like things,
read a bit of the manual, plug it in and see if it goes!! This was followed by
a fairly good and certainly adequate description of the workings of the card,
but no circuit diagrams. The description was followed by a very well written
gection on the uses of the registers of the Thompson chip. This is much more
understandable than the manufacturers descriptions I have read in their data
sheets. To finish the description of the registers a short extract of the
Thompson data sheet was supplied to clarify timing and register addressing. So
far so good.

As explained previously, the Thompson chip is capable of point to
point line drawing, plotting points, colour changing, and a lot of other
gsimple things (the chip has an internal character set for instance), however,
to do the cleverer things like drawing circles requires external software. The
manual follows the chip description with a description of the software drivers
and a complete source listing. Now when I comment source files for publication
in this rag, I often think to myself that the amount of comment included is
overkill. Climax seem to work on the same principle, the comment is certainly
extensive, and make the routines fully understandable. The colour driver

~primitives are intended to link automatically with MBASIC, but because they
are written entirely as subroutines, they can easily be modified into stand
alone machine code routines, or linked with some other high level language.

Whilst on the subject of the Climax driver routines, I must say they
had their drawbacks. The source listing is printed in the manual, but is also
available on disk with some demo material. The snag was that I didn't have the
disk so I had to type in about 40K of source and then hope I had got it right.
That was 40K without much of the comment - when I finally did receive the
disk, I found the source listing was the best part of 100K. Still it was good
typing practice and even more incredibdle, I only made two mistakes.

USING THE CARDS.

The Pluto Card.
The Pluto card was certainly fast and powerful. My main complaint with

the card was not with the card itself but with the documentation which as
mentioned previously, I found awkward. Fairly simple programs could be written
in Basic to provide the necessary primitives to draw lines ete, and line
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plotting was very fast indeed. The resolution was all it was supposed to be,
the 640 x 288 format over filling the screen of the monitors used, and
resolution patterns were just resolvable on the best monitors. I found the
lack of circle drawing and fill routines a nuisance, but I suppose I could
have fitted the extended command ROM (£50.00) had I wished, instead I pinched
some of the machine code primitives from the Climax card and used those
instead. The page memory system of the Pluto was very useful, it allowed
preset shapes to be set up and used quickly, this is most useful for character
sets which may be created in several fonts for use. The use of text in the 80
column mode was well displayed, but seemed something of a waste of a very
expensive monitor if 80 column display were the only use of the card.

The Nascom Card.

The Nascom card plugged straight into a Nascom system and refused to
work. This was traced to not having read the manual as a small mod. is
required to the page modeing of the RAM card to allow the AVC to work without
corrupting the existing system RAM. Having read the manual and fixed the RAM-
card the AVC was well behaved and proved easy to use. The software supplied
linked into the Nascom Basic transparently and provided all the expected
functions. Overall the speed was good, not as good as the Pluto by a long
shot, but adequately fast for most purposes. The main drawback as far as
speeding up the card was not being able to make immediate use of the Nascon
machine code primitives. Access to the primitives is via a jump table at the
top of the workspace and although entirely possible by careful reading of the
manual, the absence of the source listing made life difficult as a lot of
preset registers required setting up before any primitive could be called.

Lots of fun was had using the port addressed colour changing
facilities and a small binary adder was built to provide colour 'rotation’, -
marvellous for making high speed animated wallpaper effects and baffling
people who could not understand how the Nascom card did it. All round I don't
have any moans about the way the Nascom AVC worked.

The Climax Card.

The Climax plugged in and worked in a Gemini system straight away. The
problems over the disk primitives was solved by spending an evening typing
them in, and taking advantage of having to retype them by arranging them for
eagy assembly into stand alone machine code primitives if required. It seems
that the disk of primitives are supplied as an optional extra at £15.00 + VAT,
g0 if you value about four hours typing at more than £15.00, you'd better buy
the primitives. The primitives automatically linked with both versions 5.12
and 5.2 of MBASIC with no trouble and provided most of the functions I
required. Two notable ommissions I have supplied as source listings elsewhere
in this rag, and Climax users may tag these straight on the end of the
primitives as supplied, but note, the whole lot must be reassembled otherwise
the relocator tables won't be present.

The Climax was notable for its speed. Some of the functions were
achieved (visually) instantly, the box drawing and filling routines were very
impressive indeed. The method of sending instructions from Basic to the
primitives used the Basic CALL function and was very efficient with one nasty
snag. If the label called was misspelt or otherwise missing, then MBASIC would
return to the operating system (being effectively a call to OOOOH) thus losing
the whole program. I soon learnt to save ALL programs to disk before running
them! !




13

Overall I found the Climax card very fast indeed and very effective
with no vices. Nothing I did locked it up, either by design or
unintentionally. The documentation, whilst not as thorough as the Nascom was
adequate and the provision of the primitive source listings was most helpful.

THE SUMMARY.
I have tried to examine the salient points of all three cards, and in

the process have glossed over a lot. I suggest that any potential purchaser
try to get hold of the manuals for all three before making a choice as there
is a lot I have missed here and there may be things which are of some
importance to the potential user that I haven't mentioned at all. As to how I
rated the cards:

Pluto.
The worst buy, being expensive and poorly documented. Most suited to

gspecialist uses and finding its way into broadcast standard equipment. Very
definitely not a cheap way of playing colour space invaders.

Nascom.

The best buy, the cheapest, the best documented and with very adequate
resolution. A little slow in some respects and pity about the 10" x 8" card
format, but in all other respects fine.

Climax.
The one in the middle nearly equal with the Nascom but let down by the

higher price for slightly lower resolution. The square display leaves margins
on the screen but well worth considering from the speed and provision of the
primitive source listings alone.
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Doctor Dark’s Diary — Episode 17.

When issues 2 and 3 of 80-BUS News arrived together, a friend of mine
commented, "Just like busses! You wait months, and then they all come along at
once..." I bet he wasn't the only one to think that either! I only mention
this because I think it is about to happen again. And all to save money on
postage! [Ed.,— Believe what you want!

Whatever happened to... Part 94.

Readers of another magazine called Micropower may be wondering what happened
to their "Win a CMOS RAM board competition”. So am I. I entered the
competition, and sent suggestions for five boards that I thought would be good
ideas. The results of the competition have yet to appear, although they have
been due for a long time, as indeed their magazine has been, but I thought you
might like to have a look at what I said to them. It was more or less as
follows, except that I have edited in a few extra remarks, not just to protect
myself from accusations of breach of their copyright on my material, but also
because I have thought of them since the competition, and they make the boards
even more desirable...

The 80-BUS is particularly well suited to the use of intelligent peripheral
boards, a prime example of the species being the Pluto graphics board, which
has a specification not.very different from that suggested for a graphics
board in one of the early episodes of "Doctor Dark's Diary”. One of the main
features of such a board is that it is accessed through the Z80 port
addressing system, so that it does not take up any of the system's memory
space. I have five proposals for new 80-BUS boards, all of which would be of
this type. As far as the main processor in the system is concerned, each of
these boards would be controlled by the use of two or more ports, in much the
same way as the Pluto and Gemini IVC boards are. One port is called the
"status" port, and is used to find out whether the board is ready to receive
fresh instructions or not; the other port is the "data" port, and the
instructions and data are sent to this port. The five boards I propose are as
follows:-—

Intelligent speech generator.
This board would contain the following items:-

(a) Port decoding for two ports.

(v) A Z80 CPU.

(¢) Random access memory.

(d) Read only memory.

(e) A Votrax SC-O1 speech synthesis chip.

(£) Audio output circuitry.
The functioning of the board would be as follows. The main system processor
would send codes representing the words to be spoken to the data port of the
board. The on-board Z80 would store the instructions sent to it in the random
access memory; the control program telling it how to do this would be stored
in the ROM. During the periods when it was not reading the data port, which
would be most of the time, the Z80 would control the SC-01 chip. The software
in the ROM could be quite simple, providing only the necessary data collecting
and speech control functions, or could include software to translate from
normal text to the phonetic code required by the SC-O1. If there was enough
ROM, it would be possible to provide a dictionary of commonly used words, with

their phonetic equivalents.
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Intelligent sound effects board.

This board would be very similar to the board proposed above. However, the
speech synthesiser chip would be replaced by two AY-3-8910 programmable sound
generators. The outputs of the two chips would be fed to a DIN socket, to
allow connection to a high fidelity amplifier. Since the AY-3-8910 chip
provides further output 1lines, it could control digital to analogue
converters, also connected to the board output, enabling the synthesis of far
more sophisticated wave forms than those provided by the AY-3-8910 itself. An
advantage of this board over the more normal sound board with no processing
power of its own (such as the late, lamented Winchester Technology sound
board) would be the ability to "sweep" the frequency and other control
registers of the sound chip without taking up time needed by the main system
processor.

Intelligent sound effects and speech board.

This board would consist simply of the above two boards combined into one. The
output ports of the two AY-3-8910's would control the SC-01 chip, as well as
two digital to analogue converters. There should be ample space for the port
decoding logic, a Z80, ROM, RAM, two AY-3-8910's, two DAC's and an SC-O1 on an
eight inch square board. After all, Gemini can fit 512K of RAM in that space!

Parallel processor board.
In many applications, such as chess programs, the speed of the main processor
is not sufficient to calculate as far ahead as is desirable. If it were
possible for the main processor to generate moves, and pass the new positions
created to other processors for evaluation, speed improvements would result.
This would mean that a comparatively simple program could achieve better
results by looking further ahead than is usually possible. Sargon, for
example, does not usually look more than six plies deep, and can take hours to
do so. A suitable board for this kind of appllcation could be constructed
using the following: .

(a) Port decoding logic for eight ports.

(b) Four %80 processors, each operated via two ports.

(¢) ROM and RAM for each processor.
Thus the board would contain, in effect, four subsidiary computer systens,
each able to run programs independantly of the others, and of the main
processor. Since there would not be a 1ot of room for RAM on this board, it
would be fitted with suitable connectors to enable it to be expanded on
separate boards. There are many applications besides chess which require rapid
results from a large number of calculations. For example, the calculation of
the new coordinates of a complex moving shape, for animated 3-D displays. A
board of this type would be of considerable assistance in producing fast
displays with the Pluto graphics board, where it frequently happens that the
Pluto board has to wait for the main processor to generate the next picture in
an animated sequence. The matrix multiplication calculations used in creating
moving displays are just crying out for this sort of parallel processing.
Anyone feel like writing an Occam compiler for the board? Oh all right, I will
do it in a spare hour, when one comes along! {Ed.-— for the idiots (like me),
what is Occam?]

Add-on 16 (or 32?) bit processor board.

This would be similar in concept to the board described above, but would carry
only one processor, of a considerably more powerful type. As well as the new
processor, there would be operating software in ROM, large amounts of RAM, and
the ability to extend the board further. The board could use the Z8000
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processor, along with its memory management unit, and 64K words of RAM. An
alternative would be to use the Intel 8086 processor, in conjunction with. the
Intel 8087 floating point processor, which gives truly amazing speed of
caleulation. In either case, the result of using such a board would be a
system that could not be described as old fashioned, as it would be able to
keep up with the latest in hardware, while not wasting the investment in the
existing system. In the "ultimate"” system, the original main processor would
gtill be in use, running programs that had as their main function the transfer
of data and programs from one processor board to another. What a good idea the
80-BUS is! |[Ed. - makes you wonder what is so 'original' about the Tycom
MicroFrame claims?]

Here endeth the quotation from the competition entry, and we are back into the
present. Notice that last idea? I am sure that there is no connection between
Micropower and Belectra Ltd, who announced their HSA-88B recently, and am not
. for one moment suggesting that they have not had the same idea as I did,
completely independantly. It is an extremely good idea, no matter who had it
first, and I will be ordering a board from them as soon as I get the readies
together. In the meantime, anyone who wants to use any of the other ideas in
the list above is welcome to help themselves, as long as they send me a free
board to review. I am surprised that Belectra have not gent me a board to try
out, and review...

The Ring is in Orbit!

Actually, it is more like a square at the moment, but I expect we can improve
on that! For those of you who are new readers, the old, printed program
library has met its end - but I thought it would be a good idea to circulate
discs or tapes with programs on, as a substitute for the library. Not many
other people found the time to write and say that they thought so too, and it
nearly didn't get off the ground. Frank Everest WAS convinced, and set a disc
going for the CP/M users with Pertec DSDD drives, which earns him the Real
Enthusiast's Medal (or REM, which gets ignored!), so now there are four of us
swapping our programs. There would have been more, but I lost my list of names
and addresses of people with similar systems. So, if you are wondering what
you said that annoyed me, chaps, it wasn't anything at all! Those who want to
join in the loop for systems compatible with mine had better let me know,
pronto. Users of other systems, tapes, or whatever - if you want to run some
sort of exchange, it won't happen if you sit on your hands and wait for it! So
far, I have had free copies of some quite clever CP/M utilities, and have
given away a couple of games I wrote or adapted, and the source code for
boring old MONITOR.COM. It may not sound like a lot, but it is more than
nothing at all, which is what you get if you do nothing...

On behalf of I0 Research!

Since they seem to be too busy to let the editor know what ports the Pluto
uses, or send me details of the price of the palette board, I will copy the
relevant information out of the Pluto manual. (I wonder why nobody who sells
Pluto boards has thought of looking in there? I thought I was the only one who
only looked in the manual as a last resort!) I quote from the manual, with
slight changes to avoid being accused of ripping it off... [Ed. - gee article
on 10 mapping elsewhere.} This seems to cover all the questions asked,
although it does not say whether the recently announced pallette board, for
which I am willing to sell my soul, is to use the spare two ports. I expect it
does, as I can not think of any other use for them...
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SYS is dead — long live? by D.R. Hunt
Obituary

SYS came into being some two and a half years ago when the Henelec -
Gemini G805 disk system came on the market. The G805 CP/M disk system was
fitted with a spectacularly primitive BIOS, not so much by design, but all
that could be got into a 1K EPROM. SYS got round this problem by quite an
ingenious method which has been dealt with at length in past issues. Of
course, the whole idea of SYS was to allow the competent machine code
programmer access to the BIOS of the system without having to tear half of
MOVCPM apart each time a minor change was contemplated.

Over a period of time, SYS grew, and additional features were added.
At the tender age of about one year SYS was rewritten incorporating parts of
Gemini's 48 t.p.i. disk drivers to cater for the Gemini GM809 card. Some
months later, virtual disk operation was added using Gemini or Nascom cards.
At the beginning of 1983 new features were added to SYS to make it Gemini
Galaxy compatible and further extensions to the virtual disk were added. Parts
of Gemini's 96 t.p.i./Winchester BIOS were incorporated for completeness._
although, at Gemini's request, issue of this version with SYSB6A was
restricted. SYS however, without SYSB6A remained popular with many, as an
ideal way of adding features to the existing Gemini and Nascom 48 t.p.i/Pertec
MultiBoard BIOSes.

And so SYS's future looked bright for some time to come, however, it
gseems that some commercial organisation has allegedly used large chunks of SYS
for their own purposes and incorporated it into their own BIOS for a
competeing system instead of writing their own!! Wow this is not only in
contravention of the copyright on SYS as a whole, and the individual
copyrights on the Pertec drivers and the Gemini 96 t.p.i. disk drivers, but is
against the whole concept of 'for own use only' which is what SYS is about.
Gemini aren't amused, in fact it is nearer the truth to say that Gemini very
much upset. Gemini have not yet withdrawn their permission to use their disk
drivers in SYS, but I suspect that it won't take them long to get round to it.
So reluctantly it has been decided to withdraw SYS from sale. Also, as result
of this alleged piracy, the source of Gemini's BIOS is no longer distributed
on their system disks F.0.C., but is available upon request for the nominal
sum of £500.00.

S0 what is the result of this? Well one of the most flexible tools
‘available to the machine code programmer for Nascom/Gemini and Gemini
multiboard machines has now ceased to exist, and if you happen to dislike the
Gemini BIOS and want to do something about it, you are left with the difficult
and tedious job of writing your own BIOS or coughing up a large fortune for
the Gemini sources to modify. ,

All very negative, it is my opinion that having purchased a CP/M at
what is after all a quite high price, you should be at least entitled to the
source of the parts specific to your machine. But if people are going to 1lift
that source for their own commercial gain, then what can a manufacturer do? I
do not agree with Gemini's policy of grossly overcharging for the source of
their BIOS (although I can not think of a simple, safe, alternative), but it
will certainly keep its circulation under control on the grounds that very few
if any are going to buy it at that price, except that is, the enterprising
pirate, to whom the investment of £500.00 is small beer compared with the
possible return. But then if Gemini wish to pitch their prices such as to
restrict the sale of their products only to the pirates ..c.c...

[Ed. - buying a copy of the listing doesn't entitle anyone to reproduce and
regsell - the copyright is still retained by Gemini]
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80—BUS 10 MAP — PART 2.

In the last issue a brief summary of the I/0 ports currently occupied by 80~
BUS/Nasbus compatible boards was given, along with a request for any
corrections to this and for any information on products not included. The
following paragraphs are extracts from various letters received in response to
the above request. Thanks to all concerned.

Pluto

Doctor Dark writes: "Only two I/0 ports are required for communication with
Pluto. The ports have consecutive addresses that may be selected to be on any
20H byte boundary. Pluto decodes 4 addresses, two of which are not used, but
are reserved for future use. Pluto is pre-configured with a base address of AO
hex. This can be changed to any of 00, 20, 40, 60, 80, CO, or BO, all of which
are in hex, of course. For compatibility with Nascom systems a NASIO signal is
optionally provided by Pluto. Only one board in the entire system should
provide this signal which is asserted when an IO address for the Nascom main
board is decoded. If this signal is to be provided by Pluto then the points
marked NASIO should be linked. Pluto asserts this signal for all addresses
from 00 to 7F hex inclusive which means that all peripheral boards (including
Pluto) should use I/0 addresses above 80 hex. The Nascom Internal/External I/0
addressing switch must be set to enable external addressing. For compatibility
with Nagcom 1 systems, a DBDR option is provided by linking the points
marked."

Graphics Board -

Mr R. E. Moyle writes: "You may not be aware of S. Holmes' Graphics Board.
This board uses ports 8 - 31 to control a Texas Colour Graphics chip, two
gsound generators, a RTC, CMOS seratchpad memory and eight ADCs. Unfortunately
the board is not fully 80-BUS compatible as it omits the "obsolete" signals
and daisy-chain protocols. These are easily added, however, and moving the I1/0
addresses to 32 - 63 is also simple.”

CMOS RAM and RTC

CHS Data Sciences write: "We have produced a board which:

a) has 16K of CMOS RAM and a Real Time Clock which also detects power up/down
and reset conditions.

b) standard I/0 address is DO-D3, no alternative is suggested until such time
as an I1/0 map is produced, the link selectable header plug may be changed for
any contiguous block of 4 on a boundary of 4, paged memory is also on port
FFH.

¢) NASIO and DBDR are provided from open-collector gates with NASIO also being
link selected

d) the board is fully Nasbus 4 compatible

e) the memory is page selected by port FFH, additionally it will always be
selected on page O (selected by reset) regardless of page switch setting, this
ensures that the board controls power up/down and 'manual’' resets

This board does not use the National Semiconductor Real Time Clock and so it
" does produce the Year Date, the clock is supplied via a on-board battery so
maintaining clocking integrity."”

I0 Research A/D Board
J. Da Silva Alvoeiro writes: "I have one I0 Research A/D Convertor Board and

it uses ports 20-23, NOT 30-33 as described in your magazine.”
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EV IEEE Board '

EV Computing writes: "Our IEEE card uses port FF hex for page mode switching
as well as the ports 34-3F as correctly shown. We apologise for this error on
our part.”

Lucas Nasconm

Mike Hessey of Lucas Logic writes: "Please find attached a list of the 1/0

ports currently being used by Lucas Nascom. Other future products may use port
numbers mentioned on this list. All these boards can be used with all other
Nascom boards. .

Nascom 1 - ports 0-2 & 4-7. No alternative ports. Uses NASIO. Requires
buffering for connection to Nasbus.

Nascom 2/3 - ports 0-2 & 4-7. No alternative ports. NASIO is not used. No
restrictions.

Input/Output Board - 8-B & 10-12 & 14-1F. Alternative ports: All addresses can
be selected via on-board links. Potentially could access any I/0 address via
AT7-AO. Second board would normally use addresses up to 2F. Requires interrupt
daisy chain.

FDC- Board - EO-E3. Selectable to 20-23, 40-43 etc.

AVC - BO-B2. Screen memory is paged in automatically by graphics support
software, normally at 8000 (link selectable). Requires use of RAM disable.

RAM B - Port FF output used for page selection.”

Well, Mike, I hate to contradict you (honest) but:

a) Surely NASIO is used on N2 & N3 when there is external I/0? After all,
there's a switch on the PCB to select between NASIO internal/external.

b) The I/0 board circuit diagram I saw implies 8-B & 10-1F are decoded.

¢c) The FDC circuit diagram I saw implies EO-E4 R/W and E5 R/0, and so does the
customer below.

Sound and FDC -
Mr. A. Brown writes: "I wish to supply the following information-
Basicomp Sound Board - Port 2, write only, port 3 read/write, or

" 10 " " "N " I/0 provided
Lucas Nascom FDC Board - EO-E5. I/0 provided.”

Animation Graphics Board
Mr N. Crook writes: "The R & EW Animation Graphics board for the Nascom
(Nasbus) (R&EW Jan. '83) uses ports 08-1DH inclusive as far as I can tell from
the article. Although I do not have one I know several people at NASTUG who
are building then. -

"Your ports map is coming in useful for me gsince I have finally started
the design of my own I/0 board (blow the dust off the prototyping board!)."

Isn't this the same board mentioned by Mr Moyle above? If so then there is a
contradiction in the port requirements for this board between their letters.
Oh well, if anyone else has any more corrections to make, or new boards to add
then please write in. I hope that I will have sufficient accurate information
by the time the Nov-Dec '83 issue goes to print to provide a "this is a state-
of-the-art port map of the 80-BUS at the end of 1983." For some reason I had
imagined that this would be s simple job, but with some people being unwilling
to supply any information and others supplying contradictory information I am
beginning to think that I let myself in for somewhat more than I expected!
Never mind, I won't need to bother after 31/12/8% as it will be 1984 and Big
Brother will be watching over everyone for me.




23

dunp THR SAS-SVN
o1q8} gndul SXS~SYN
uot3oeTyea jndur I,
uot3oeriex jnding I,
S0dY JO asquiny

20840 SIG-BYN
JOSIND A0TUOW .,

Z jusumBay

| jusunday

0 3a0d 3ndgno jyo Adop

O8BQ KYH 08PTA HODSVN

sutinoa pwey ¥,
SUTINOT BITAN I,
sutynoa. dung ,zI,,
aogtuow I, Jo ediy
(ula) Q@7 edey dirg
UOTLBETITBILTUT GAS~SVN
40} TUOW JO 3IB3E

egeT8(

uanjed eJeTAIBO J0FTUOW .
USBIOE JBOTD I03TUOW T,
souds 3owq aogtucw .
¥Boaq aojfuom I,

adeosy

wl, 1033U0H

Wil TOazuoy

w8, TOI3UOH

W, TeI3uc)

«Ou TO23ucH

wingea eFvIaaw)

USOIDS JBSOTD

pe8g ouTy

sowds 3oBY

wdy 1023u0)H

wly TOI3UGH

3ao0d snjese puvn
jx0d ®3®p LuVH

b q#Ovd

L L I LI TN TP P,

-

L I AR TP P SRS

Sh Em Sk e KR 2 e AR KR Am e ke FR Sm TR S En

e

HBLOO Jilvict IMN
H&LDO nda NID
HAYD0 oz NI
HYY00 nbE I10&
HEEDO nba NDay
H6200 abE  ¥osEno
HB1D0 nba ¥NOL
HE000 by ooy
HO000 filvict Loay
HOO00 ad¥  oL¥od

SNOILVDOT EDYAS HHOM HOLINOW

HOO080 filvect naa

HDOLO add  avEebl
HOOVO filvict LA
HIQ£0 ndbE  dunazl
HA800 ndE  dRINOM
H600 ndy dTdH
HO000 ndbE  NOWIS
HO000 0dE  LILSNOW

SNOILYDOT ¥OLINOW ¢

HdL noH Taq
HA} nba -t
HE nba S0L
HQ filvict SHL
HD} v p.t:i:07
HE filvct S
HYI 0 Z7¥ID
HG adbE  NTELD
HEL ndb¥  STHLO
v Hel ndE  ¥TELn0
HE0 nobE  OTELD

HIO filvct 8]
HOO ndba S0
HYO nda JIT

H80 ndy dsig
HLO 0%  PTHID
HEO ndE  OTELD

Heo ndbE  siavo
Hi0 ndE  anEvn

SHLVALE TvdENEp ¢

HLDO
SLDO
ardo
Vo0
€200
6200
8100
2000
0000
0000

0080

00LO
00%0
Laco
asoo0
1800
aoo0
0000

#L00
4100
Z100
aioo
0100
€100
V100
S100
£100
<100
4000
aocoo
0000
Y000
8000
Lo00
£000

2000
000

L*Yy a8p DISVE WOM HODSYN JO Alquesss~sIg

d3NdVd—AAOT1 14V3 A9
¢ 14vd

d3a1gn3ssv-sida
JISvd
IWOHY
IWOJSVN




24

pusasdo BuissTi
uopjouny N4 PeuTLHQUN
SNULINOD 3,u®)
xo1dwoo o004 winwxol Suirasg
8uoi ooy Sutragg

ovede Futrays Jo anp
yojew-gtu odLy

j08xTp 1BFOITL

(0/) oxez £q uOTBTALQ
Aeaae peuOTSUSNI(~OY
jdtaosqns peg

Jequnu SUT] peuljepup
Axomew jo 4ng
KOTIABAY

Joaae TIBO UOTROUNY
YIvad 40 10

40800 INOYITA NEALEH
J0xae xwvaulg

Y04 FMOUTTA LYHN

4804 Laowew JO 3a8ly
voJ® x84 uwadoad jo jamyg
1o TTd T3 IR

aegynq gutad Jequmny
jqussx jo udtg

sueuodxe gurod BuijwOTg
asgetdea jutod Suigwory
enTwA jusumBas g
jusundae Ng JO eusy
we3lT BIWP JXON
slwaas Jo puy

SOTQETIBA JO puy
uexBoad Jo puy

SNUTINOD 0F 8a8Uy

aoaae Jo euyq

YA ut Jogeaedo 3xey
}BOJIQ JO OUTT

Se1y jndup/peey

peaejue o3fq 3887

8wv1y dooT ,¥od,

wWe3T VIVE jusaand Jo euyy
dooT JO juswe3e}s 38ITHL

¢ abvd

P L T S T T

P L L T

Gm R B AR SR B SR SR SR AR RSB A IR Sm

B L

H¥2
Hee
HOS
HE}
HO
HVI
B}
HY}
HY
Hel
HOY
HEO
HOO
HYO
HB0
H90
HYO
HSO
HOO

filvct
nda
nda
b
nbg
nbdg
nda
by
ndH
nda
nda
filvic]
filvict
nda
v
nbd
filvics
filics
il

SHNTYA EC0D ¥O¥HY

HAS L
H6401
HI9401
H6WO1
HBHOL
C+pI¥dd
HVEOL
HOUO1
HAQOL
HOQO!
HVAO!}
HBU0!}
H9GO1
HYaQOL
HEAo!1
HOQO!
HEOO!
HADO}
HODO!
HEOO1
H6001
HLDO

Ly 38p DIsvE WOY

filvice
filict
nba
fileics
nda

filvic

pisve ¢

A00TLE
L5008d
TVATAR

J40gd
SHUNDS

d¥3dd

DHYda

PEALE
KNDENL
GLYALEN
QNEYYY
INEEVA
qNpoud
AVINOD
NITHYE
HdOLIN
NITHud
DIQVEY
RIEST
PT4¥0L
RITLVQ
L5d001T

astl
6401
9401}
6301
8H01
LEo}
Yo
0301

(800}
0004

vaoi
8do1
9004
vaol
ol
0aoi
#0014
asoi
0001
€001
6201
L0}

HODSVH Jo L1quesse-81(

TVAg ut ogBaedo juszany
ooeds Sutrays Jo wogjog
Jutags Lavaodme],

1o0od Futays Lxsaoduey]
aejuiod Fuipays Lawaodweg
HVY oT1qBeTTeAw 38%]

B8] juewejeys TBISLT]
8wy odfy eymq

w1l egweap/e}woor

8UTT uo uoljysod ejowasyy
Howis IBTRIUL

asgyng gnduy

ueaBoad jo jaeys 03 JBIUTOG
asqunu BUTT jueIany

eobds Suiazs Jo wojjog
uogjoeiyed LUSHY,
uoryoeTIea | IES,
(pesnum) wotT309TIex | INIO,
uotgoeTex jnduy

Be1y weay

euUTINOX ¥BOIq IHN 407 Berg
uns 3}0eyo eavs/peoT LBaay
Jequnu SeUT]

IBIUNOD BOUTT

8e13 0, Toa3u0p

Fe1y egdq gnduy IegJe TTny
SBUWOD X0 YIPIM

YIPTH TeUTWIa(

STINU JO Jequny

(x) 1¥od

sutinoy ,(x) dNI,

JeqUNU WOPUBI 488

pees Jequnu wopusy
PBYIBBUT~)

8q =

o3 =

senIBp ->

sutTgnoa gaoddns woisTAT(Q
(4) saog

U4 100,

Qﬁﬂﬂ '.ANV mmb..

soeds 3IOM DISVE

4 apvd

S AR B Bk BB A Be Se S SR BR BR SR SR BR BR S SR PR SR &R SR & SR SR AR SR SR SR SR BB SR SR S SR ER SR Sn SR R SN O

HG001
HEDOL
HAEO!
HEHO
HIg0}
HAVOL
HEVOL
HAVO}
HOVO!
HEVOL
H990}
\ H1901
‘ HHEGOL
HOS0!1
HYSOL
HLSO1
HYS01
HI501
HAYOL
HAYO!
HOYO!L
HYYO!L
HBY0L
HSY0}
HEYO!L
HYYOL
HEVOL
HEYOL
HiVOL
HALOL
HECO!
HVLO!L
HLIOL
HGL0L
HE 1o}
HECOL
HYVO0O!
H6001
HLOO!L
H9001
HEOO L
HOO0!

filvict
nda
filvot
filolct
ndd
noa
ndx
nda
by
filoz
filvict
fitvict
filexct
ndy
nda
ndy
fitvics
hilvicH
nba
filvicy
nog
filvict
by
nda
ndba
filvct
nox
filvics
filvcl
nby
fiuict
nda
filvics
filvict
filvicd
filvict
fivict
ilvict
nbx
filvic
filvict
nda

Ratttes
S0dHND
ADVELS
Haddng
LXLSVE
LVENIT
OdSHLS
LASHY
LEsd
LRIOd
GAINIY
DTN
DTLINN
WISHHD
NSENIT
OSENIT
DIOTILD
DIAION
NVHHOD
HIGIMT
STINN
LHOINI
208dNI
qNuLeT
[UCH Y
YAIQ
CAIa
CAld
VAIQ
dSAIQ
LHOJLO
208500
¥sn
DdSHER

SNOILVDOT EOVAS JMHOM DISVE ¢

S001
€001
440}
[4: (o1
2:(e]%
dy01l
Y0l
avoti
V01
gY01
9904
1901
501
0601
V40!
LS04
¥401
1601
ol
arot
o¥oL
V01
801
9%04
a0
e
¢yol
Zyot
101
d¢01
g¢01
VL0l
Liol
6101
<0}
001
yo01
6001
LO01
9001
€004
000+

L*¥ aep DISVE WOH WOOSYN Jo LTquesse-sT(



25

euUTT puswmwod 368 04 On
}OBYS pUB. sIesTded awer)
yovys Laszoduwog

Sutags quding

ofvesou esay seldd
Laowsu o813 Jo junows 3nding
sowvg esa] sejfyq jep
Jutass gndgng

sdeesau UO~UTTH

@0a] se3fq eAsg
SABS~8Y

371 gsnlpy

gSKH 318D

aABS~8Y

37 3snlpy

487 198

1xeq uweafoad Jo jamig
TH 3sufpy

s83fq esaJ J0J 38BJJ0
Aaowsw JO pue 48h
woge mweadoxd awet)
sowds Butajs easg
sovds Jutags 81BOOTIY
AVE @IqBTTBAR 188 84BQ
sowvds Butays se3lyg of

Wvd yS8noue jou JT uiede ey
TH 43Th gQ easduo)

Kvd ydnoue JT seg

834Lq ouo 3owg

Wvd ou JT utede ysy
81UBIUOD PO 8I0388Y

. ewss JT 8J8Y} WVH
834q 3899 pPBOT

S3UBLUOD PIO 385

o34q 389

834q euo Xowvg

TH O3UT e88IpPY
29308IBYD PBY JT JOIIF NS
o4 4887 uo 88Vl 198
8q ojut Arowsw ydTy jep

S HOVd

- oen e

e A SR SR ER Ge AR SR R R Se SR e Be B8 TR Sk

an wn 2 en ae

A e em em

P N N S

AOLNE
DAUID
AOVIS ‘d8

‘ Sud
HAYAE TH
THINYA

TH

Sud
NONDIS“TH
T

g

u
0

+

- R
B o3

Ty

LEHoud *5q
BATH
Li=‘8q
(0dsuLs) ‘TH
d1du1o

TH* (0d8YLE)
84 TH

TH* (WYHIST)
06~*ua

HZISH'D
THEAdD
1=3007L8 “aa
IH

H2ISH'ZN
4 ("IH)
(I8)
¥(TH)
(TH) ‘«
2100110411V
TH

TH*8q
YYENS * ZN
v

HOLY

TIVD
a1

TIV0

TIVO

aqayv

a1
TIVD

qay
a1
aT
dON
dON
dON
dON
dON
dON
dON
d0ON
JON
df
TIVO
aT
DEQ

ar
at
do
a1
al
a1
DEQ
X"
dar
0
TIV0

SLEYAed
SLSNEVA

$dOLLES

S WHRLSL

CABACD
YRITAD
01991¢

2d01an
oalgie
640AVaD
34
cd014D
088d12
et
LS
V6
oL
49
6
aL
016dl1
61
LER T
01V&Ye
YEVEAD
olysee
61
opavee
Lt g

00
00
00
00
00
00
00

00
00

0EIEV

9AV8AD
L10G 1
4

08920

0L

g

LL

9¥
6Q8<
314

et
cEaveD
La
63LVAD

408
LHOH
HYOH

iy feict
8voa
SVOH
PyoR
IVOH
H60H
q603
0608
€608
y60&
6608
8608
L6048
608
€60E
0604
asod
v80&
8ol
9804
€804
080d
408
HL08
.08
0L0Z
€.08
YL08
6L08
8L0E
LLOE
YLOE
LLOE
3908
4908

V901
6908
8901
LsoE
9908
908
€908
2904
4600
508
4508

L*y aep DISYE WOY WOOSYN Jo LTquesse-e1(

punoy wyy Jo dog
o34q 3xoU 3803 ~ WVH JI

S1USJUCD PTO Sa0460Y

ewes JT oI9Y3 WYY
qowq 4T 3ng

8374 118 4714

1T 8aBYG

BlUsUCDO 3epH

WY dp9 - sex

6 dddd e88appe 8A0qy
o3Lq gxey

Wvd JO 3aB3s 0} Julod
8asy} WYy JT 3€8g ~ Jequnu JI
8881l 388

1030BIBYD 1X6U 389

w bu USTA gndur jep
L9218 Liowsy, 3ndyng
edsssou 03} JuUTOd

voaw werfoad esTTBIITUL
aejjnq JO pue HIBY

&7180 3nding

}0B}S PUB B8I93BTSOa IBBTYH
yoeys Lxeaoduwe],

240U 0O BIOY

ge3lq junoy

80aN0E }XeYN

UCT4BUTEBOD XN
UOTLBUTEEOD O

80an08 305

Wvy eowdesaosn ojul

P T A N e

A me SR e SR SR ER SE B SR G SR SR Se S SR Sm WA SR Sm e

H

dOLLES -

d00TH‘Z
€ (H)

v'd
(TH) Y
JOLIAS ‘7
1

H'Y

TH

HOOILS *'TH
WHANLSL ‘78
Y

YHOLED
LAWY
sud
DSNHEN *TH
V¢ (18DH0uda)

YV (+2L+ER4I0E)

A0dINud
DHUTD
TH'dS

1d00°ZN
g

Ha

TH

V¢ (1H)
(3a)‘v
DASHEM “'IH

£doo 03 se3AgiC+gVLINI~BEIINI ‘G

ooBds 3108 OSTTBIGTUT

88TTBIJTUT 03 Of
sowv3s Laevxodusy ® dn jeg
Wyvy eomds)Iom JO 3aB3S

<< HYEH OF HONEYEJHE ON >>

gy ul Xedejur uangey
LolLzg o3 89Lzge~ asFejur jep

o8TTBIGTUT 0f dump
11836 proo Felg
gqdnizejut of

dun{ jaegseq xoy dunp

14 qOVd

- e am e -

e

-

- tn em em

8VIINI‘8q
LSLINT
TH'dS
OdSAURTH
LIWNGT

S8vVddyY
GNIEA

GEVISD

031

SO ARY

NI
a1
dar
-

TIVO
TIVD
TIVD
a1
at
a1
TIVD
TIVD
a1
dar
wEd

ONI

ONI
at
a1
a1
a1
a1

dae
at
a1

dar

Mg
RiHq

ar
a1
Iq
4ar

$dO0TH

SHZISH

21400

TLIND

SLEVISD

HEILEVIS
LHVLS

OEI9LD 8508
OH6YYD GS0E
0L V40E

qd €508

LL 2s0d

42 1508

Ly osod

"L ay0d
089V 0¥0H
54 g¥oE

oL YY08

£Z 6Y08
1iaaie 9¥ol
0Eg4ED CYOE
Lg 2y0oR
8H9¢00 JL0F
YAIAD DL0E
010D 6408
1HC0IZ 9£0E
01642¢ £L0E
01VV2L 0L0H
qH1800 420
34000 veol
64 6208
QEiezd 920d
40 6208

¢l veor

¢z £20d

LL 220d

Vi 120
01001e HI0E
£990 0104
cHddLL 6108

23940 9108
6d siod
010012 2108

LADLED d00d

Oded aood
6348 €004

0821£D 800E
00004240 Y00R
&4 €008
03¢0£0 0008

Ly Iep DISVE KO WODSYN Jo £rquesse~sig




26

wMREN,, +HO8
wHEAVSD, +HOB
#OYOI0, +HOB
wHYE'TD, +HOB
wBSIT, +HOB
WINOD, +HO8
wONI¥d,, +HO8
WLESHEY,, +HOB
wBES, +HOB
WwBOLINOK,, +HOB
SHIAIA, +HOB
wST0,+HO8
WSHENIT,+HOB
WNEHEDS, +HOB
«8A0Q,,+H08
+330d,, +HOB
«HHd,, +HO8
wDLIVA, +HO8

W« TIAN,+HOB
wNO,, +HOB
w10, +HO8
«dOdS , +HO8

o WY, +HOB
WNUNLEY,, +HO8
+EN80D, +HOB
«HY0LSEY,, +HOB
WwiI,+HOB
<N, +HO08
wO&0D, +HOB
W, +HOB
WAVEY, +HOB
wRIC, +HOS8
wDNdNT, +HO8
W VOV, +HOB
Wb XEN,, +HO8
wHO0d,, +HO8
WONE, +HO8

q480
el
q48q
4480
H480
H48a
fecied
ga8q
€480
il
A8
g480
g48d

-kl

2490
2490
€430
2450
4480
4490
248a
2480
6480
4450
2480
4450
€490
4480
2480
2480
2480
€490
€490
€480
€490
4490
€490

$8qHOA

ISIT QYOM QEAMESHEY *

Lasyad
961YL5eD
Wrayoveo
Lravoved
PaLE6¥00
YeEbIYED
aveyesoa
Ghessyea

vasved
6vEYIYaD
avvevla

250720
ayavevoo

ah2eeea

syavavyo
Shayavoq
14444
ys6¥ ivla
ggech]
avan
PGS&ID
oadvyssea
avabea
Ga¥eshea
SGL6AVLD
yaeasvea
9¥60
apagea
avyeavLo
Y66v00
yyivavea
avevvod
6505EY6D
Wyalvyo
ya8asyEd
26d¥9D
yyaved

S act
2eghct
et gRct
6011
soLa
[SeR%:1
od iy
Lglg
e
avig
8Vig
gkt
Ovid
VoIE
96 &
c6id
d8id
4813
18lE
a8iE
el
qLig

qLig

6L
OLld
691a
Loig
Y914
0918
asia
661%
961"
39}
avig
6vim
9bia
cyig

L*¥y asp 0ISVE WOE HODSYN JO ATquesse-s1q

aI
IHDTY
LAFT
HHD
osv
TYA
s
NET
INIOd
HHEC
piictotd
NZY
NYL
NIS
800
vt
001
and
s
sod
dNI
qud
asn
SEY
INI
NDS

MIFQ
AdEQ
RERA
RIEQ
RIE]
REEC
RIBQ
ul il
it (el
AIEq
LEEc
RAHQ
RATQ
RIEQ
AAEQ
MIEQ
AdEQ
MAHA
ALRQ
RaEa
RdEQ
RIEQ
AJEQ
Lt
hgEq
MIHQ EVIONA

UTEvVy SSEUAQY NOITONNA ¢

0f,8218 Axouwey,

0'0*uD* ,43080a0TH £4 BLEL (D) suFtaddop,
40¢,  L*¥ A8A DISVE HOM WODSVH.

0‘0'up’,e0a3 so3dg

9 qTovd

€480 DSWWER

q48q
g480 NONDIS

H480 - EEEad

0"
e
cdeg
caey
CaLb
DL
1ave
£des
OL14
qdod
GaLy
DdoL
0&L9
0490
0400
AEAL
94LD
4448
Vaov
Ofdd
12454
0400
0120
848%
8498
8422

4909690y

6L0LISLY
Lresiyay

vLleleyoz

tyig
ey
acig
geid
6s1d
Leia
Geid
oLl
1C1E
ErA%:S
aeid
gcid
6cia
Leia
A%
£ZLE
X444
g8
aiig
a1
6418
Lig
ai1E
L
IR
H0 18

¢oLE

LHOoH
008

L8018

Ly a8 DISVE WOM HODSYN Jo Lyquessw-s1q



27

6

HDVd

et
HAVED
avoto
UVATID
LEIT
LNOD
LNI¥d
LESHY
LEsd
HLINOW
HIAIM
810
SANTT
NHEHOS
HA0Q
qA0d
Lt
LIVM
TN
NO
4104
dOas
ot
NanLay
g080d
HOLBHY
a1

NOX
0L0D
oy
avay
WIQ
LOANI
VIvaQ
GXEN
HOL
INEd

hIEQ
haga
AJEC

$ELIUOM

TIAVL SSHUAAY qUoMREy ¢

yaed
yaeo
Ya6d
6HYD
omad
8HE6
quee
0LLS
0Lvs
q42V
qasy
agds
aday
aa9d
qaLo
GEVY
1490
12199
gH 18
vEid
vaay
SHOL
Yzl
vaay
VED
8ugY
VEdL
Va0l
yide
vaLe
et
q38z
qHad
YEOL
0894
La6L
8EEL

992
y9ed
292l
09cH
#seH
062E
h fract

L*t aep DISVE WOY WODSYN Jo L1quesss~siq

aexavu 3817 Jo puy ¢ HOS
WSAIR, +HO8
wSIHDIY, +HO8
wSLAET,, +HOB
w$8HO,, +HOB
WSV, +HOB
wIVA,+HOB
#SULS,, +HOB
WNET,, +HO8
wkNIOd, +HO8
WAEE,, +HOB
wARdd, +HO8
uNIV, +HO8
WNVL, +HOR
+HIS, +HOB
«800,+HO8
«dXE,+HOR

« DO, +HO8
+ONY,+HO8
S80S, +HO8
+50d,, +HO8
wdNI, +HOB
w38, +HO8
wHSO,+HO8
WSV, +HOB
+GNI, +HOB
wNDE,, +HOB

w2 utHOB
=, vHOB
u<u+HOB
+ 80, +HOB
SONV, +HOB
v +mow
o/ w¥HOB
:*:‘..NO@
13 - 13 \—.m%
» .0.: +x8

wddL8, +HO8
wLON,, +HOB
WNEHLD,, +HO8
« )0dS, +HOB

wN&, +HO8

w0, +HOB
w JEVI, +HO8

8 DV

€30
:Eecld
H480
€3Hd
80
d48a
H48a
eitcled
H4Hq
HJ8d
R
€dHT
q48d
Eftitcel
d43a
g48d
q48d
t:icied
R cl
€484
€480
€480
el
€480
€480
g48d
e

€480
€dHd
GdHa
ity
q48d
€480
Rl
GAEC
€30
€48q

A8
:ecled
qd8d
4430
4480
€80
480

08
yevyevan
8yLy6veq
¥49vs¥00
yeessbed

(44598
ovivea
yeesvaca
aveyoo
qY69av0a
avevaryo
avavsyoa
a4k
Y Lbva
Fv6ved
L&IveD
048460
Lyayoo
yvavea
2416¢a
£8d90a
06EY6D
592490
26466a
€eevio
vaay60
gvLyea

o8

ad

g
2640
PrEV LD
aq

4y

vV

av

qy

065Y¥5ea
YGAVED
avaveyya
geLyoasd
90
avva
82evivva

65ed
S62H
dved
ha 74t
gved
¢hed
oveq
0ced
6528
yeen
0%2H
ogel
6ccH
9¢cH
czen
oecd
aiey
vigd
Lieg
yicH
LicH
HOZH
g0ed
8028
sozd
coeH
dd18

qLIE
advd
041
ViiE
LdVE
9d b
GALE
vaig
CaLE
(2.5

agg
qEi8
Lag
caE
304401
JALE
qaid

L*t aep DISVE WOY WODSYN 3o LTquesse-sig




28

pusaedo BurssTl
uopjouny N4 peurgepun
SNUTINOD 3,uB)

" xordwoo 00y BINWIOY FUTILQ

Buot 003 Furtasgg
oouwds JulJags Jo 3nQ
yojem-stu odL]
308XTp TBBOTIL

0Jo% £q UOTSTATQ
feaxe pouoTSULKI~OY
sdtaosqne peg

SUTT peuTIepup
Laowsw Jo 4ng

J0JI8 KROTJAGAQ

1780 uotijouny TwSOTTI
VIivad 3¢ 3n0

g080D INOYITA NANLEE
Joaae xwiudg

YOL NOYRTA LXAN

DENdL ¥0 <38BI> = DHEULL
anyeAs SOUSDPBOBII

DHEYdd ANV <4887 = DAL
aNTBA 80USDBDOIT

DAYLL , <4S®T> = DFUAL
sNTEA 2OULDPROBIJ

DHEYAL / <48¥1) = DHELL
ONTBA 9OUBPOVAIJI

DHYdE & <38BT> = DEN4A
snTeA SoULPOOBIJ

PEELL ~ <3BFT) = DHEAL
enTBA BOUBPEOLIJ

DHULL + <3IBBT)> = DEYUAL
anTBA OUBPOVOLJ

2] HOVd

o em PRSI

RN

o e - m - e,

[EETN

En e m B S SR R SR BR EE SR SR SR SR S8 Be sk S Be

AR T

:OE:
wifly
..ZO:
wliBy
w51,
w80y
[ 59:
WOy
" O\:
«4a,
" mm:
w0y
" O,
whOy
wid,
..QO "
" mm:
«MNB.,
wdlNy

q48d
€dH
ad8d
:tictd
qdHa
q43d
q434
qdH0
H480
d48a
g48d
q480
g48d
q480
a4aq
HdEq
R
el
q48d

LSIT H3A0D ¥ouus

40d
HOY

aRvd
HOS

HEMOL
HdL

AIQ
HDL

LI0R
HOL

g08d
H6L

qavd
H6L

RIEd
HAHA

Lt
q48d

ot il
g48d

AIBA
g48q

L icies
q48d

Lttt
kol

Jutitc(ed
ol

$5HO¥HH

oIsve ¢

3EVEINd

HIEVE HONSQEOEMd DITIRHIINY ¢

ivay qaeg

9%44
qyey
14449
¢sov
ceay
apvs
14434
0Lde
vy
15944
a9
avay
96d¥
cyov
iy
Lyes
aves
9¥ay

HIOB
9¥

qE1i8
0%

visg
a4
LaL9
0L

Lago
oL

| GA8D

6L

64v6
6L

gaed
6028
Lagd
qaza
caes
tacd
et
aned
g028
6028
Loza
GogE
£oeH
RerACH
dgeH
aged
g4ed
6428

L¥ed
94z

ydza
c4eq

tHed
(02044

aved
aved

gVl
VveH

8ved
Lved

Gyed
yveu

Lty aep DISYE WOM WOOSYN Jo LTquesss-siq

$LAFT
LNIOd
DS

l*\g/\

L R LY RS A N L T TP A,

+

d3Ls

NEHG
0ds
NE

VL

MEN
LHI¥d

40800
040D
YIvq

. (0% 4
aNg

014 qFOYvd

o m Em sm sm en em

O I

HAD0
HLDO
HI9H0
HEHO
HYEO
HEEO
HEdo
HAVO
HEYO
HAVO
HOVO

HEYO
HYVO
H6YO
HB8YO
HLYO
HOVO
H&VO

HYVO
HEE0
HEBO
HO80
HB8BO
HEBO
Hi80
HO80

nda
ndeE
noba
oy
nby
nodE
fitvict
ndE
filec
ndy
filvit

filvict
nda
ndeE
ndE
nbu
filerc
filvc

filvic)
nba
nba
filetcs
ndy
filvic
ndy
fidvict

DAY TZ
LBI0dZ
NDsZ
HiIZ
VndEz
qdDZ
H0Z
AlQz
SENILZ
SANINZ
SN1dZ

dHLSZ
LONZ
NEHLZ
0dSZ
NEZ
042
avagz

KANZ
LNT¥dZ
WEYZ
408002
OL0DZ
VIvaz
H0dZ
aNEZ

SHNTVA NEXOL Q¥OM (EA¥ESHY !

anoo
Ld00
9400
$400
Y400
€800
cg00
V00
qv00
avoo
Y00

gv00
Yv00
6V00
8V00
LYoo
9Y00
SV00

V00
#3600
800
0800
8800
£800
1800
0800

L'y I8A DISVE WOM WODSYN Jo Alquesss-sig



29

peacw ®e34q 118 TIgun doot
oa0W 03 o344 X8y

03 sA0uW 03 e3fq 3xey

8uop 118 JT $T1XH

3T BACH

834q jep

paaow 3817 JT 8sg
UOILBUTLESD JO pUs 38h
pue ,388p puw eoanos deag
S04N08 JO PUS DABE

Laousu yBnoue JT e6g

Butsioor uwo deey

HOOTq 3X8U 04 UL

pUNOl OOTq JT uangey

uf8te o} aejurod saojesy
HoOTq jXeu 0} 188130

ueATd ouo yjIa xepur easdmo)
HQ O3UT ¥HoBG X8pul

ueATE Xeput ou JT dTyg

TH O3UT Xepur peiyroedg
pe1jtoeds Xeput ou JT 0 = HQ
petiToeds ss8m Xepuy uw JT 98y

X8put Y04, IO s88appe = TH
ufdts o3 Jejurod eamwg

dils 3o ufts o3 3urod

Xeput JO0d, IO B88IDPPY = DF
1TX0 - Of

usyo} L ¥od, ® 3T 81
888IPPE XOPUT OfF 3JUTOJ

0I ¥o01q 38p

pvetitoeds s Xepul ouss

Y3 T4 30014 ,H04, 40F 3007

o348q oxez Yy

¢ apvd

P L I LI S AR AT PPN

Sm Am e Sk em Em Ee ke em en we

- en em

LRI ST T 7Y

dTAOK
H

o4

z
vi(od)
(TH) Y
THAAD
od
TH(d8)
ot
WARINE

HOLN0T
04 *IH

Z

TH
€-91‘0d

oMma

0— —.Vﬂw&’”m.v
004D 30,
-3

On: g.-ﬂ Y

0 aoxay

dar
fercied
el
LHY
a1
qaT
TIVD
d0d
X8
HSNd
TIVO

dar
aqy
Ly
404
a1
TIY0

X
dar
X8
¥0

aT
a1
a1
Hend
ONI
a1
ONI
a1
prce:s
d0
ORI
a1
aay
a1

A8
€48]

filvict
Rl
i

SdTAOR

SHLSAOK
*dNAOK

SNIANT

SHOINOT
$ALSAVE
DS

$DEIO
LXGUEZ

SDSRNI -

DSWHER

CHILED L8Lr
4¢ 984E
40 4GBLE
80 ¥8LE
20 ¢8Ll
3L 28cE
9HVBAD JLLE
10 HLeH
3 alen
60 blem
mammaomhmm

CAVGED 9Led
60 GLEH

80 vLed

VI cLed
00a0L0 OLEH
9AY8AD 49¢d
g8 09¢H
CHOLYD 69&4
48 89¢H

¢d Logq

V. 99¢d

09 ./69¢8

69 958

GH ¢9¢q

€2 29¢d

9 19¢H

g2 09¢H

ay deen

00 HagH
18qd 06eE
¢2 ascd

AL Vel

6& 6GLH
00Y0iC 94¢H

19692ley 04cr
00a0d9dy avel

Yyl
02396902 9vel

‘2lelshoz dECH

L*y aep DISVE WOY HODSVN Jo Liquesss-81(

i EE

ATEVE NOILVSTTVILINI 0 aNE

4

3x93 weafoad jJo jamyg f +I8H08L
(p100) Jequmu SUTT juexany o=
eouds Sutags duey] ¢ H001I8
uoi3oeTyed IHsHY ¢ HIESEY
uotgoeTIer  IEg ¢ a538
pesnun uoT308TISI INIOL ¢ gINIOd
(XLL oy jes) uorgoeryes jnduyr ¢ NITILL
98Tl Hwoag § 0
IWN £q gou yweag ! ¢}
uns ¥oeyo sass/peol Leaxy ¢ 0
asqumu seuTT TeTyTur ¢ [
Ie3unoo SouTy TETLTUI ¢ G
(330 0,) verqeue gndyng ¢ 0
so3hq jndutl Je3J®w STINU Of ¢ 0
(suwnioo ¢) sBUWOD X0F UIPTA ¢ 82
(LY) w3pts Teutumas] § Ly
(1) <equmu ANV g0d ¢ !
ucgelexs (X) 4NI ¢ (0)‘v
Jequnu wopusax 4ew & HO80 ‘HAY0 *HLDO *HE%0
Lo+gsesye l ¢ HB60 ‘HEO ‘HLLO *HOGO
Lo+vElemye” |-t HB60 *HEDO * HOHO “HE90
LO+EB9EYO " |1~f HE60 ‘HI60 *HY }0 *HY00
LO+EZ 191024 H660 ‘H660 ‘HIQ0 ‘HLGO
LO+EE860C" | ¢ H860 ‘HLYO * HIAO ‘HY00
LO+EI69LL " 4~* H860 ‘HEE0 *HE60 ‘HEZO
Lo+E 162191 ! HB60 ‘H9LO *HO L0 *H6L0
Lo+EGY 169 e-t H660 *HYO0 “HY YO *HGLO

aNg £q pesn e1qmy ¢
pses Jequnu wopusy ¢ 000
o'y
v'd
o'y
gy
YV'H
o'y
H'Y
v
surgnox gjaoddne uoIBTAIQ ¢ 0
uojetrexs ,u‘d 1no, ¢ v4(0)
(aoaag oy jeg) dwm{ (X} gsn, ! qYEDL
dunl jaege wxey ¢ LSHIVA

cl qOVL

FTEYL NOILVSITVILINI

Lt
MIEQ
MATEC

H48Q
dd80

MAEQ
AdEA
MIBQ

€48q
4480
Ek
€480
g480

hece:d
NI

€480
€48a
€48Q
2480
248q
448a
€480
4480
248a

q48d

LHY
aT
al

048
a1
a1

048
aT
at

ans

firce:d
hisle]

a0
dr

SHVLINI

fHILINI

01V
Erts
1148

FIGELD
J40ved
£I6LED
9FLOLD

00
00

0000
0040
0040

00
00
o}
dc
0

60
008q

" oBAVLOZSG
86E¢LLIT
86000969
8646V Y0
666610£5
86LYAAVO
86£86622
869L016¢
66YOVYaE

000000

60
008¢
Ly
00Ed
8L
Ly
00ad
oL
49
009¢

60
00¢a

6H0VED
OFEEVLD

4
.

(%441
aces
geed
3944

9Ll
cLed
0LLH
451

fardact
g2eq

[c¥4%:1
pRA%:
Geed

yecd
%1%
4%
(¥4 1
er4%:l

4541
aieE

61CE
siel
841
aocd
608
S0¢d
fe1%:
qded
6ded

9decd

Gaed
cdzd
cdcd
0ded
totact
Hyed
ICEAL
dHey
Vel
GHSH

LEed
oAy

AcrAct
Ja2d

L*¥ a0A DISVE WOH HODSYN Jo ATquesse-s1q




8

aezing yndur ut sseeappe doag

W08 dod,, d1g
Jo0d1e Jo outll gndjno - of

A0XI8 3084TP JT |~ = OUL]
{A0JI8 400JTP B 3T EBY
JIBLBOY = JOJXE JIBIS DPTOD
J0a48 3836 PIOO JT 89yY

2= JT aoage 33838 PO
10230 JO SUTT 389

eFdeegsew jndang

efgesou  J0Jag,

3T gndgng

J930BIBYD 4XOU 40

37 3ndyng

ABJOBIBYD BATI

8pod JI0IAO 308II0D 0} 3O8IJ0
wéy Ind3ng

(0BT V) 0=¢

B8PO0 J0da® ©F juUTOg

BULT MOU jawvig

(0 81 V) sndjno syqeuy
¥OBYE puv Ba9gETIea awel)H

11} qHvd

D T R A L T ST AP 2N - oan oem

e se am e

od
(w'y a1)
NIENIT 2N
A

T

H'Y
LUVLSO ‘7
THEQLD
g=‘aq
(LVENIT) “IH
Sud

DSHMEE *TH
0300
HHOLED
0100
(TH) ‘v

5a I

D100

:Ms ] -<

v'a

SYOHYHE *TH
NITLLS

V¢ (DAOTLD)
DHHTO

d0d
g43d
TIYD
ORI
anv
a1
dar
TIVO
aT
a1
TIV0
a1
TIVO
TIVD
TIVD
a1
aav
TIV0
a1
aT
a1
TV
a1
TIVO

$A0Nd0d

iNTHYE

sHoyud

134]

ac
646VYD
0%

14

oL

CHC VD
9EV8UD
Jdud L
o1osve
cdoLan
caicie
9EE6AD
8HICAD
9AE6aD
aL

61
9EL6aD
F{9:1
LS
zaedle
gayLan
(0]39 244
YRICAD

Lach
94¢d
cdcn
2dey
(¥ i%:t
04LE
TELH
vacy
Laga
vacs
314t
HACH
aqcH
8acd
Gaca
yags
caed
oass
H0LE
oLl
VDLE
Logg
yoca
1pel

L*¥ a8p DISVE WOM WOOSYN JO ATquesss-sT(

2OXIF jIAMA

WHLE 1, dTag

L02IF A0S

JAO'H @1, divg
d0aIF a0é

LA0°" a1, didg

Ko0xLg qQae

#0081, dg

ZOIL ANé

LAN‘E a1, dTvs

aoxay /¢

#2048 a1, diag

XO0JIIH NS¢

BUTT JUBIAND B BABG
W3T VIVQ JUSIIND JO SUTT 30D

203X KOS

Axouw yPnoue JT uanjey
8821ppy JuTals epoo e8aojsey
POMOTIABA0 €T 3O®B}S JT 3897

JOIIT KOS, =~ yBnous jof

WY wnwiutw seilg gy

WYY wnuiutw se3sg gy

£80appe Bulags opod 8Awg

STH HSOd, d1vg

18487 Youwse J03 weyfg 2

3803 03 £T9AST JO JoquMY = g

Laowem esay jsemory
880IDppB FUTILE 8pOO BABG

Vi qHVd

L R L L TE LTE LE TR eI,

- en em e

-

-

LYY

sn em e am

HL‘"®
(nu‘pg Q1)
AO‘H
(wu‘pg  q71)
anta
(wu'og 1)
aa‘d
(uu‘og 1)
‘g
(wa‘og  q1)
72048
(uu‘pg  aT)
NS ‘"
TH (LVENIT)
(NITIVA) “TH

HOHuE
HO‘®

0

TH

d8‘TH

V*H
HHEWO ‘D
H'Y

8- HOIH'Y
v

1
8~ ROT‘Y
TH

(w*v q1)

08 TH
08l

0‘d
(aNg¥yy) “1H
TH

aT
g48a
a1
q48d
a1
€480
a1
el
a1
g43¢
a1
H48d
a1
a1
a1

dar
a1
LEY
d0d
aav
a1
dar
OHS
a1
a1
4ns
aT
HBNd
e
aqy
aqy
a1
a1
HSNd

SHUERL
SHUAAO
SHuddan
R3-t:tuteiid
SgUEAN
1HMEZa
SUYANS

SUNSILVa

YHUERO

LEZYYA

06

£d8S

49

86

0ags

S WENANE i)
¢

60

60

0090

olvave

SNLENHD )

J4CH
iteeacd
OHER
qgcy
(3444
8UCH
94LH
sed
caer
b4
ec(4:t
AVER
aved
VVeR
Lvea

1141
2veE
lveg
ovea
647
(391
4643
V648
86LE
LegE
96¢E
7648
15541
264E
16¢8
06LE
a8LE
8¢l
VBLH

L*¥ asp DISYVH HO¥ WODSYN JO £lquesse-8T(



31

. UL 3Xeu oQ
asjutod Jo gSH eAwg

aejurod JO ggT eABS

TH 0} SE8IPPE OUTIT 3XON
Butyoor deey =~ of

o3Lq 3¥eU 03 BAOY

LOUTT JO pué punog

83£q 00 203 Buryooq

SUTT UT 9449 38ITJ 03 3UTOJ
Jequnu oUTT dINE

asqunu euTT JO €T O
pu® JI U] PUBWWOD 389
asgutod gop Ut eaedwoy
aejutod Jo ggW oF
asjutod Jo €87 38D

TH ©3 ®88IppPY
4q 03 s88apPPY
aejutod Jo g§1 oL
sasjutod euLl 3e8

jeeday - o).

5,8U0(Q
UOT3BUTLESD XY

80aN08 XK
SUOT}BUTIEBD BABEG
80aN0E 38

ueadoad o3 asyjng Ldoy
SUTT UT o34q 38ITF Of
Joquiu BUTT JO GSH 0ABg

JoqUNU SUTT JO S 9ABS

zequtod dixg

Jequnu SUTT MeU 38H

gSH eaBg

Iy ut dn eaow 03 SUIT 38H
asjutod weaBoxd jo pue egqepdp
pue MeU BI0}BOY

eutl o0y sowds exey

puUe MU OABG

pue MU pPUTg

od o3 weaBoad jo pug

suty gndut Jo ysfuel gep
wexfoad jo pus jep
sasjuted dn 38g - 3X83 Of
§N3818 385

TeUTT JO SBOJPP® 36D

Lt qOvd

LN

P N L N TN TR TP

P I T T A T 2

-

S em KR SR SR SR BB SR FK SR SR SR SR Sk S

dTdLd

a* (1)
"TH

8¢ ("TH)

TH ‘Ha
ANHANL * 2N
TH

(TH)

v

TH
TH

TH
AHOLED *Z
("14)

TH

(TH) 'Y
g4

Q‘H

TH* 84

TH

ISdNny
INGAOKZN
4

aq

TH

V*("IH)
(3a)‘y
HELANG *8a
TH

a*('1H)

TH
#* ('IH)

TH

TH

#a

H* ('TH)

TH *8Q

TH* (QNDOYd)
TH

TH*(d8)
(aNDo¥d) IR
YLALES ‘7
&y

%q

dar
a1
ONI
a1
Xd

ONI
do
HOX
ONI
ORI
ONI
dar
"0
ONT
a1
a1
a1
pct
ONT
TIVD
dar
O
ONT
ONI
a1
a1
al
ONI
a1
ONI
a1
ONI
ONI
d0d
a1
Xd
a1
d0d
TIVD
HSnd
aay
dod
Xq
aT
dr
d0d
d0d

SINFARL

sdTHLd

SHLALES

SANEAOR

SNTMENT

YELIBLD
2L

[

el

ic
yaaA82H
¢2

i

£y

¢2

%4

&2
YAGOVD
98

¢Z

"L

49

9

g8
Cge
YESHAD
yaYL20
L4

[}

¢e

LL

Yl
OLi9t
¢2

2L

o

el

(44

¢Z

i

L

jeicd
ol9gee
%4
CU6LAD
4t

60

10

44
oloave
YAOLYD
8

148

96va
séva
veva
cova
26va
sva
asva
asva
osva
a8y
veva
é8va
98vd
48vd
vevi
¢8va
2eve
18va
osva
aLva
OLYH
6LYH
8Ly
LLva
9L¥d
SLvE
YLyE
LLva
oLyd
H9YE
a9va
agva
09va
a9va
vova
69%d
89vd
Gova
Yoy
19va
09va
a5vE
iyt
asvg
veva
Lavd
9sva
asvd

L'y asp DISVE WO¥ WOOSYN 3o Lrquesse-s1Q

weaBoxd jo pus e3wpdp

uwexfoad JO pue MeN = 'H
op 03 80y

SOU0P TTY

80JN0E 3X6N
UOT4BUTEBSD 3XON

usop umzfoad Jo g4sex 3JITYUS
weaBoxd jo pugy

g UT S8eJppe SUTT XN

MOU JJIGBUT =~ PUNOJ 30U SUTT
Boad uT 8UTIT JO BEBIPDPER BABY
Lxasy I8BTYD

J0Jag - Jequnu Je3J8 SUTYION
QABE~DI PUY

sN3836 405

punoy eutl J1 duap

S0 U JequMU SUTT X0 YOIBOG
WeY) SAWE pUY

8581 j8g

J930BIBYD XU 385

andut 834q 388T aweTl)

SUTT pesTusio) JOo yjduel aawg
aequnu 9UTT 8ABEG

8poW 308IT( ~ JBQUNU SUTT ON
Lrawy exogsey

JOqUINU OUTT 8J0380Y

SUTT pesTusyo) Jo ysduerm
OUTT JO 3591 88TuUsyOj
Jequnu SUIT 8ABG

9@ O3UT Jequnu eUIT 3epH
gngjess LIIB) 0ABg

JeY30UB 388 =~ peJejuse JuTyoN
Lzaw) Fut3oe3IE ANOUGTH

BUTT JO pue JT 189
J930BIBYO 8ITI 38D

yeaaq JT ursde aull 48p

eutl 3ndur us g8y

QUTT JUSBIINO EB SABY

epow 308aTp FBTJ

40, 3nding

advssou 0,

SUTT MOU 383G

sndgno sTqsuy

pusumod 388 puw 30, Inding

9i abvd

tn e em e ke

D L T N T N R I L

S R e Se AR ER KR KR R SR ER SR ER SR EA R SR SR BE SR SR S8 En

TH* (INDOUd)

0T

q'H
DULIS *ZN
THEAAD

aq

od

Ve (0g)
(aq) ‘v
(anpoud) *1H
TH'EQ
NTMENT ¢ ON
od

4

HUETIN ‘%
av

v
ANENIT D
NTHOUS

av

¥

HHOLED

V¢ (NI918T)
v

od
5

HINOXE “ON
ay

ol

v'a
HONDHD

Ha

HOLY

ay
aWpLED ‘7
Y

v

HHOLED
ARDTLED D
NITLED

TH* (LVEANIT)
b= *TH

sad

DSAO0 “TH
NITLLS

Y {DIOTLD)
v

a1
aT
a1
dar
TIY0
ONI
ONT
a1
a1
a1
XH
ar
HSNd
HO
daf
HSNd
d0d
dr
TIV0
HSNd
HO
TIVD
a1
HOY
HSNd
HBOd
dar
d0d
d0d
al
TIY0
H8Nd
TIVD
H8Nd
dar
VEq
ONI
TIVD
ar
TIVO
al
a1
TIVO
a1
TIV0
a1
HOX

$D¥dRdS

SANINIT

SANDLED

SAOLNEL

0i9adee
69
09
yagveo
9EAV8qD
€
€0

ddddie
2d01an
cEayie
g3YL00
0i4vee

£Y

esvd
1ava
0svE
avva
viva
6vya
syl
Lyva
9vva
chva
ey
devd
qcvg
acva
veva
6Lym
8cvd
Geva
zeva
leva
ocve
azvy
veya
6eva
82vE
Leva
yeva
ceve
gevd
leva
qiva
aiva
vive
6iva
9ivd
SivE
iva
Liva
Hgova
gova
80va
sovE
Zova
d4CE
odgE
64l
84cH

L*¥ aep DISVE WOH NOOSYN Jo A1quesss-s1(

g ——




outl gndut 3ep
asjoeasyd sndang
: oowdg
dejoeasyo jnding

uby

ISATIP WOTINOLXS OF HANGeY
KQY 03 opoo JO £€8IPpP® 38H
wanged HowY INg

- 0000 = 1H

jusundre Ng I88TH

81y YO4 awelD

ONUTINOD ON

0000 = TH

00 = ¥

agd Futage Lawaoduey josmey
1ood Butags Lasaodusy

Howye je8g

P> WYY Juiiaos Jo pus 38p
BBOJIPPE UANGOL BABG

ghleaas awe1)
S8TABIIRA ABOT)
weadoxd Jo pus jep
sasjuted yIyQ jesey

sowds Sutass JBel)

KVy 3o pus 38

S9TQEUTARA Y OBTIBIITUL
88TqEIIBA [TB wamﬁo

pue uwaSoxd jeg

00 = €EH @asg

00 = €87 sAug

£3duwe o3 weaw weaFoad jeg
weadoad Jo 34838 03 jUTOd

sulT uc daow Luw JT wanjey

61 #ovd

S am o sw am se se N

n em se am e n em

LE

- ae

- em

L

INdNTH
OL00
“won -<
01010
—-W: u‘

(NITXYE ) “TH
od

TH

TH ¢ (WNDHNE)
V' (DT8¥04)
TH* (AVINOD)
V'H

v

v

TH (IdEERL)
TALSKL TH
TH'dS
(0dsuLs) “IH
od

TH* (ANZYHY)
TH (ANTYUYA)
(anvoud) 1
p:(shAsct]

v

TH* (J09HLE)
(HYHIST) “TH
TH' (NITHHE)

TH
(4XT8ve) “H

TH* (QNDOud)
TH

V()

TH

v (1H)

ki

(IXIsve) “TH
ZN

dr
TIVO
a1
TIVD
a1

hece.|
a1
HENd
HSNd
a1
a1
a1
a1
a1
:(03'e
a1
a1
a1
at
d0d

a1
a1
aq
TIVD
HOX
aT
a1
a1

0aq
a1

a1
ONI
a1
ONI
a1
HOX
a1
fiace:e

SIdWO¥d

sNDVOd

D8YUID

SEVAINI

sLedNnE

SHIJYETO
SMEN

0LaEVeD
9EE6AD
orAc(e
9HE6aD
CHE

60
01gove

01802¢
0L¥aee
L9
9
v
ollgee
oLgg e
6d
01vaVZ
10

olvaee
018022

‘oiyave

SEIYAD

av
0lgoze
01dvye
0130ce

j:¢4
0184ve

olgaee
€2
LL
14
LL
gy
oidave
00

9058
2048
1063
HIvE
odva

gdyd
BaYH
LayE
9d vy
cavy
odva
qava
ouve
HavE
vave
Laya
vava
cava
oavE
Java

bava
6ava
9ava
cave
cava
I0VE
oovaE

-60%H

80%a
sova

cova
1ove
opva
a4y
adve
adgva
veva
6avd

L*¥ aep DISVE WO HOOSVN JO L1quesss-sT(

Juryoor deoy
49338 QUIT $¥‘punol 3ou SUTT

3IXH -« punog saulg

TH 03 SUIT jxey
S8BIPPE SUTL 3X8U JO 48K 30D

S88IpPY SUT] 3X0U JO (g7 3en

SUTT S8TUF JO 34835 = TH
8g ut eutl UjTA exedmop

Jequni dUuTT JO H€SW 30D

Zequnu SUYT JO 4T 38D

punoj 30U SUY] -~ 8]
spunoy weaBoad jo puy
8UTT 3X8U JO ES8JPPE 38H

38 JHOOT 0} 8E8JDPPY = 0F
3xe3 weadoad Jo jaesg

81 apvd

- en

.

- e

o s

-

LTS

dTHDYES
N

2

V1
("IH) *H
TH
(H) ‘v
o'
g°H
THEAAD
Ve

(TH) 'y

10

H'd
(IxI8ve) “1H

daf
firct:S
Jd0D
hact:|
d00
al
a1
ONI
a1
a1
a1
TIVD
a1
a1
ONI
a1
NI
ONI
L3y
ol
H0
ONI
a1
a1
a1
a1

S4THOES
$NTHOYS

YAD6LD 94vE
0a sgvE
ae yave
80 £avy
¢ 2aba
9 i4va
99 08YH
¢e avya
"L avvE
69 avva
09 oviE

98vY8dd 6ViE
9 8VvE
99 Lvya
€2 9vyE
HL evba
e yvva
cz evie
80 evya
¢ Ivva
9d ovyva
¢z JevE
HL @eva
ay a6va
v o6vE

01Esve 66Y1

L*¥ xep DISVE WO WOOSVN Jo Arquessw-s71(



seedey

uogeutysep dn saoy

Y3 8uel jusweaoul
UOTFBUTISOD UT 0ABY
Futags e0anos dn 8AOK
QUO 3XOU 38H -~ B8]

{ jUeuS}BYE JO puy
a8jjng o3BUTMIS] =~ 88)
& SUTT Jo puy

o34q 3ep

~xeging Jo seea Adop
#8131 eaBOT - Of

LWEY 3T 81

881y TeI03TT jeg

WHY 3T se® - O)

4 JueuelBys YIVQ 1T ST
SUTT juswessyE-TyInu JT dump
SJUBWSLBLS JO puy
aezing Jo yzfuel jusweaouy
Je3ing dn saoy

asyyng ut e3dq 3ng
aeling Ul e0anos jXey
£85IPPB UOTFBUTLSSD 40D
YjBuel aejjng 304386y
enIBA USNO03 385

Jutags Ul SSLIPPB 36YH
#OVNGEY,, ©3 uangey

33

uInjex L£sMB KOJYJ
SNTBA USNO} OABE - PUNOF PIOM

PaOK 3X6U 38 HOOT
PIOK JO 3aBLE NOBY 489
Buiysey deey - so)

§ d83jnq UT S8 ouwBsg

o680 Joddn exey

e8usyo 4 ,uop =~ s}

4 B, UBY} BEOT

o3£q 38p

934q 3xeN

HHOLED WOJJ JUSWSAOUT Teousy)
I830BIBYD }X6U 365

seowds MOTI® 4, ,uoq =~ Of

6 usioy 040D, 3T ®I

enyeA U803 38

31T 8ABg

punog yo3wy - €83

& bAoA JO puy

eTqe} wody o34q jep

pios JO 4®0d yInoayz Noorq

-2 apvd

Am SR ER AR SR SR SR SK TR ER SR R BA BN AR SR SR AR IR SR SR SR SN EK Be KK S

- an

e Bm B IR AR ER GR SR SR SR AR 4 S SR SR B R S e

HHOTXN dr
8a ONI

0 ONI

v*(Hq) a1

. ONI
HITAOHZ dr
g o

ANGANE *% ar
¥ H0

(TH) ‘v a1
v'd at
dTONYD ‘2N ar
PRI tict: V4 ans
V¢ (D1aLVa) a1
WHULSL 78 ar
Wi a=VIVAZ o
LITLES T dr
" u " mpm

0 ONI

aq ONI

¥*(8q) a1
TH ONI

aa dod

og d0d

o'y an

TH*8a péc
3y

TH*®Q péc]

&y dod

g0 iyl
HDUVES ar

TH dod

TXELIN ‘T ar
] do
a0 any
DNHOON*D ar
:,ww. mo

(TH) ‘v a1

TH ONI

TH DEd

YHOLAD TIV0
OdSON ' ZN dr
0809Z dn

gy aT

L] a1

HOLVR ‘R ar

v g0

(8a) v a1

ol ORI

L*¥ 38\ DISVE WOM WOOSVN Jo Arquesse-stq

SLITALD

SHHOLXN

LR RERASHH
SLITLES

SUIGAOM

SOVNLEY

SHOLVH

*DNHOON

Qeislon

SLAGIXN

GHBVED
¢l

00

2zl

%2
SHIEVD
8g
SHSEVO
L4

aL

Ly

GEZ 120
49q
o1aves
GHZVED
6vad
GHIEVD
v£9a
00

i

2l

%4

1a

1o

6L

it

60

1

Gg6a
vasa
casE
a6
1:440¢
qaved
qavem
yveu
6vsa
8YaH
LVSE
vea
4 4754
2658
0658
vesu
1658
c65a
653
¢65a
265a
165a
0658
I84%E
qQGH
ass
085%
g85%
V8GHE
6858

9858
484H
285H
86d

ALGH
0L

vieg
6LsH
8LGE
Llsa
ylad
LLSE
968
H94H
a9sH
V948
6958
894H
L9GE

PIOM JO 1aBLE oABY

paos gxeu 308 -~ oy

$I93ING UT €8 J630BABYD oWBg
I8TT 3O pue JT uangey

L 3719 diajg

a1qe; woay e3lq 38

eNTRA USHOY JUSWSIOUT

U0 8AOW =~ Of

LPIOM 0 jaBg

DPIOA DBAIOSSI 3X8U 38D

paoM B J0J yoawey
834q eowrdey

ogwd Jeddn evaog

BPIOM JOJ YDJBOB -~ B9

é %, UBU} J03BOIY

SPAOM IO YOJABOS = E8)

¢ B, uwvyy sserq

034q jep

|~ onTBA USNO3 BT
BEOIPDPE UANGOd BABY

0} UInges 03 eJSYM

JUNOD BABG

81483 03 juTog

SDIOM DPBAJBEBI I0F OO
j3oeatp 371 £doo - sej

& W 1i68L9SYE210, 3T ST
BPIOM POAIBEDI IOF HOOT = €O
w0, UBYY} 8887 37T €]

uteds e3fq 38hH

3T eosdea - sej

uexoy} ,INIud,,

LNI¥d J03 3a0Us 4, 3T ST
jo09a1p £dopy - Twae}TT
£doo ¢4 ejfq jen

&8I T

odfy Byep 308

4833jng puy -~ s8]

&1833Nnq Jo pus 31 ST
Butaze Teas3tr Adopy - sef
ie3ondb B 37 8T

J8308IBYD ARG

joeatp Adop - sej

seo8ds B 471 8T

o34q g3ep

asgyng jndur Jo 3835
810U ¢ puB Jequnu 83fq 2
881y Twae3}Il 3880y

YILINE OF TH % eUTT esTusoy

e74 advd

e e em e

L L

B e KR SR SR R R SR Se TR KR K SR ER SR ER SR SR G SR B BB S SR SR SR SR B SR Be KR e BR SR SR SR SR e

TH

TH*Eq
TXNIED ‘70
)

VA
giiiiilio
(H) ‘v

g
LINIHD‘d
(1)

TH

TH‘"®d
(TH) ‘D
v(1H)
ghh1E1010
HOUVES ‘ON
w.?.oﬂ:
HOUYES D
:.@!
(TH) 'V
L~aNEZ ‘g
og

QVNLEYE ‘0d
0"
1=SaHOM  3a
g
YIAAOH D
W.f! m “
QUMINE ‘D
.'O-.
(TH) 'y
YIGAOK'Z
INI¥dZ ‘Y
tn.‘.:
YICAOM'ZN
(H) 'y

4
(DTaIva) ‘v
ANGaNE*7
v
LITXdD‘2

(RN

Vg
HIQAOK*Z

LI

(H) 'y
YHLING *5a
42D

¥ (0143Va)
¥

HSAid
Xd
dar
d0

hrct.
anv
a1
ONI
dar
0
ONI
X3
a1
a1
any
dr
dd
ar
dd
a1
a1

Hend
aT

HSnd
a1

HEAd
dar
40
4ar
a0
a1
daf
a1
d0
4ar
a1
(¢
a1
dar
:e)
dae
40
a7
daf
do
a1
a1
a1
a1

HOX

P LXNIED

SHOUVES

SQUMING

SdTONYD

SHONDHED

SH

aa
GELGZD
64

80
L9
8L

$0
ELGed
98

€e

o

lEzyil
Sa
SEI6va
0€ad
SEOLYA
0cEd
8L
SEI6VD
q6IL
(%0
SEL62D
al

Lg

- 018VVL

GEBEVD
Lg
SEIEYD
ecud
Ly
GELBYD
0zad
8L
OLi911
5030
olaves
&y

9944
4968
2943
1958
0968
2667
assa
o&sa
6553
8668
Lasq
9658
49
6sE
245d
dvsE
arsy
VieE
=121
Lyay
aysu
4%
84t
ovsE
aesy
oLsE
6£53
Lesd

yesE

k4444
beSH
Hq2sH
DesH
VZeE
Lesg
9243
T4
2esd
d168
"qi6E
168
6168
8168
6168
(45t
(4341
4058
qose
vosd
6053

Lty x8A DISVE WO HODSYN o L1quesse-s1Q




34

A930BIBYO JOYIOUE 305
y3fue aejing saogsey
3Q exogsey

SHVIPPB I8JJING BA0YBOY
x8zgng judgng

34838 degingq 03 JUTO4
&40 op pue gnding
aezjngq JO pus NIvy
EBOIPPR X8JJNG eABY

AQ eawg

‘yjBuel asiyny eAmg
aszing ur gnd - of
by, TO0X3U00 1T 8]
489308aABYD -03BTH(Q =~ B8]
so08ds josq 4T 8T
1830BIBYO ©}0T6p ~ He)
4939T8p 3T 8]

SUTT TTTY = ®ef

6u9UTT TTTH, 37 ®1
QUL J8YJO0UB 385 = §8]
&yfl, TOIJUOD 37T BT
gndut egwutuAs] - s
édejue 371 ST

wdy TO23U0D IT uangey
Jwoaq Felg

L1780 gnding - sex

6uly 1OA3U0O 37T 8

31 eABg - 889)

AL

d830BIBYD 30D

8ev1y TInu jesey

¥ ase1)

Tinu gndgng

1Tnu 8 jeg

J0308BIBYD ESB001J = 3680Y .

gnge3s Fel TINU 388]
fe1y TInU 3ep

37 8860035 ~ 86]
{I9508IBYD 03068

D Ul a9308IBYO 6ABYG

0, 389} PUB Je30®BIBYUD 389
Bery TIou Iwe)

Aydwe s Jezing jeg
aejomavyo £q OUIT ® 389

€2 govd

SR Ee BE SR e am SR Bl Be SR SR SR SR B SR SR A SR K S SR SR SR Sm SR ER

2N

D T T T A A i

ANTHOR
od
ad
TH

sud
YALANG 'TH

YONINO

0 (TH)
TH
#q
od

ANgInd * ZN
YTHLO
HHOTAC ‘%
asag
YHOTHEC ‘2

o

NTALO* 7

dNIONE ‘2
p:64]
A

UDINEL ‘%
OTHLD
TLOLN ‘2
DTULD

o'y

V¢ (D1aInK)
v

0100

oY
SHOOHd ‘2
v
(DTaIAK) ‘Y
T80T 7
1aa

V0
I8T0T0

¥4 (DTEINN)
Y

L'g

YEA404 *TH

piece:d
dog
TIVD
dd
daf
dd
a1l
a1
H0X
TIVO
a1
dar
: (o]
a1
dar
dd
a1
TIV0
a1
:(0) 4
a1
a1

18H00ud

SINIHOH

SNITALD

980 1£0
)

1

Ve
280100
041912
ZIYETD
009
oict

5a

S0
988920
2L
SHIAVD
8084
SEIEVD
aGHd
SEEIVD
ovad
SHOEVD
Glad
GROLVO
ogd
80

Lg
281800
CoHd
9EAIVD
Load
6L
0ibbes
ay
9E46aD
008¢
962V0
Lg
ol¥bve
SELOVD
dLEL
iy
980000
otbyee
v
1090
oLi9ie

4998
¥994
£99&
€994
4694
0698
64998
1498
9491
4592
va9d
1698
avol
oy9a
viod
Lyod
ayoa
evod
ov9a
aw9s
4£98
898
9L98
GL9H
ye9l
1698
d298
029
veor
6294
9298
6298
2298
0e9d
aiod
0198
6198
9198
Y198
€198
oi9a
aosg
0098
VO9E
L0987

L*¥ aeA DISVE WO¥ WOOSYN JO ATquessv-sig

STInU Op PuB O=(X)S0d
SIS-SYN wody 8uTl ® j8p
jndut euty edijetsy - sej
A.-Q@OE »wM: nf.“ QH

spow gndut jep

o1q®y 3ndul GIS-SYN 0% jutod
3ndur X930BIBYY -~ Of
4SEE-BVN 37T s8I

urede suil 3en

ETHD anding

¥ ut aejowasyo jundgng
8A0W 38H = pus 30§

Y Ut Jejowasyd judyng
a83inq sowds yowyg
aszing Ul sejlq junopd

sndut saow 4en

3T oyog

o34q pejetep jen
utede L1y - xejInq oy
aszing eoveds yowyg
Jeggng Ul 8834q junoy
W8 0Hq, divg
19308I8YD TTOU jnding
£aduwe 3T urede euly jeh
y3BusT jusumesveq

3T OYOH -~ jeg

8813 TInU odey

88913 oaBET - V. oJey
404982 37 BI

snjess FeTy TINU 3ep

00 =¥

00 =¥

(00 = V) a83Jnq Jo pue Nawy
d833nq JO 1a®38 0§ 3UTOJ

I44 qovd

N R TN

B SR B Sh Se SR SR B ks e SR B e ke s L L LU TR

TS

- e

TIANOA
HNIINI
NITALLZ
HYL
("TH) ‘v
(RI0)*IH
NITALLZ
ISINOK

NITALL
HOLNYd
Lo
dNTYOH‘ZN
O&A0

TH

g

JdNIHOM
DIL00
() 'y
NTHLO ‘Y
TH

q
(u'y a7)
0400
NITIED ‘7

g

THRAHOE ‘28
V' (HTL10K)
0‘y

v
(DTATAN) ‘Y

¥ (aq)
ad

v (3q)
b-AI408 ' TH

dar
TIVO
dar
do
a1
al
dar
TIV0

dar
TIVD
TIVD
dr
TIVD
Eq
il

dar
TIVD
a1
dr
ezl
jucld
HdHq
TIVD
dar
oaq
daf
az
a1
¥o
a1

frcet
a7
ONI
aT
ONI
a1
a1

RITIED

SNITIN
SNTALO

SHHDTEQ

STEQHDE

TEQOq

fENAaNg

4H98LD
JA8EAD
93L0VD
ik
qL
ooslye
9HLOYD
240900

98LOLD
431800
9Eg6a0
980120
9HE60D

gc

S0

9E0 LD
9H46a0
gL
GE6EVD
e

40

¢
9EE6AD
SHZEVD
%0
SESa2D
Olvvee
00EL
Lg

(A 2419

60
cl
&l
[}
g
cl
olo9ie

098
1098
qASE
odsR
446%
8d6HE
GISE
cdsa

ot
hicios
6848
9E6H
case
cuse
3014

fetiert
e et
vass
Lasg
9asa
4qsH
yasa
1asg
efareict
ansd
vosE
LoGE
4DSH
osa
106E

004E
4468
HEGH
agss
odsE
44968
8493

L*¥ 28) DISYE WOM WOOSVN Jo £Tquesss-siq



35

RAM-DISKS by D. Parkinson

‘ 80BUS WARNING
READING ABOUT RAM-DISKS MAY ADVERSELY AFFECT YOUR WALLET

ON-GOING SITUATIONS

Starting off back in the Nascom days, the main expansion memory was the
domestic tape recorder. Using this programs and data were saved for reloading
later. The data transfer rate varied from about 110 Baud upto 2400 Baud. (A
few adventurous souls reached the dizzy heights of 4800 baud). In fact there
must be megabytes of data held on the humble audio cassette, which was
recorded on ordinary domestic tape recorders. The next step on from this was
the arrival of the floppy disk in the form of GM805, followed in a little
while by double and quad density disk drives and the various 80-BUS disk
controller boards. The disk systems offered far higher performance than the
cassette, and after a while those who were using disks began to wonder how on
earth they used to manage with cassette tapes. The trouble is that users'
habits change to meet the capabilities of the equipment they use. With the
faster access time of disks they started using multipass compilers, linking
loaders, and a lot of other software that uses disk for the intermediate
storage of data. So after a while the cry goes out again for higher
performance. The next step on is the Winchester disk. This offers high
capacity, (you don't have to keep changing disks), together with faster access
times. But unfortunately it is expensive, requires a specialised controller
(which isn't exactly cheap either!), and is still a mechanical device with the
attendent constraints on access times. By now some programs are manipulating
large amounts of data, and as the system memory is finite (64k), most of this
manipulation is done via intermediate storage on disk. Life would be far
better if more memory was available.

MEMORY EXPANSION
Various approaches have been used to expand the address space of the Z80.
The two that 80-BUS readers will be familiar with are the original Nascon
"page~-mode”, where individual memory boards are paged into and out of the
system, and the Gemini memory mapping scheme implemented on the GM813
.CPU/Memory board. »
Any method of expanding the address space of the Z80 suffers from the
problem that it tends to be unique to a particular system, and no standard
software will support it. Only software written specifically for the system
would be any use, and it is likely that software like that would be extremely
thin on the ground. So the approach being taken now, by a large number of
manufacturers, is to use the extra memory in conjunction with disk operating
systems (DOSs), and to make the memory appear as a disk. This solves virtually
all the problems. The DOS handles the management problem of organising data in
. the extra memory, and all that has to be added to the BIOS of the disk system,
is a simple driver to convert a disk track/sector read/write request into a
read/write request to a specific area of this extra memory. All the standard
disk software still runs perfectly under the DOS, but any read/write request
to the "Memory disk" will result in an immediate response. This is because it
only takes a few microseconds to locate the wanted "track"™ and "sector” on the
memory drive, as opposed to tens or hundreds of milliseconds on a mechanical
drive.

HOW CAN WE ADD THE MEMORY?®
Let's now consider the various ways of implementing the memory drive.

Page-Mode

The disadvantage of the RAMB/GM802 page mode is that it switches an
entire memory board in and out of the system. Considering the case of GM802 (a
full 64k board) this means that when a board is paged out, the running program
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(that is doing the switching!) vanishes with it. Therefore the control program
has to be copied across to the same addresses in all boards in the page mode
system so that it can continue to run. (An identical copy then appears in the
place of the version that has just been paged out). If one of the paged memory
boards is removed for any reason, the system will crash if it attempts to
switch to that board as no memory will appear. Unfortunately there is no way
to dynamically determine the presence or absence of a memory board in a
particular page without crashing.

(Users with page-mode Memory drives may have discovered by now that they
cannot Boot a CP/M system set up for a memory drive if one or more of the
expected boards is absent). '

The problems are not so severe if a common area of memory exists that is
not paged, (e.g. the workspace RAM on a Nascon 2), as checks can be included
for the presence or absence of paged (or banked) RAM.

The standard page mode supports up to four boards, giving the standard
64k of memory together with a 192k Memory disk.

Memory Mapping

This approach is neater than page mode, as the memory can be moved around
(or remapped) in 4k sections, rather than the full 64k amounts. The 19 address
lines defined on the 80-BUS restrict the total memory size to 512k byte,
though it could always be combined with page mode to give a total of 2Mbytes.

The control software needs a little thought when moving data to ensure
that there is no clash between source, destination, and the driving program.
Also it has to cater for the case where a block transfer may straddle a 4k
boundary (either source, destination, or both).

Ram-Disk

This finally leads me on to the concept of the Gemini RAM-DISK. Here the
memory is not a system memory board, but is arranged as a block of memory
separate from the 80-BUS address lines, which the CPU can only access via a
few I0 ports. To communicate with the memory, the CPU has to write an address
to two I0 ports, and then read/write data from/to another 10 port.

80BUS  ,o_p,

Track Sector |

£

— 0 7-bi
> > it counfez'< " @

cir

AO-A6

DIL
switch
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If the RAM-DISK.memory was addressed on a byte-by-byte basis, the data
transfer rate would be slowed, and the board would be rather clumsy to use.
However Gemini have optimised the board for use with CP/M, and have made the
interface disk-like. (See Fig 1).

One can regard the three I0 ports as 'track', 'sector', and 'data'. The
address applied to the memory array is made up of three components: AO-A6
coming from the seven-bit counter, A7-A14 from the 'sector' latch, and A15-A18
from the 'track' latch. In addition, the four high 'address' lines from the
‘track’ latch are compared with an on-board DIL switch to provide an enable
signal to the memory array.

The seven-bit counter is controlled in two ways: Whenever data is written
into the ‘'track' register, the counter is cleared. Whenever data is
read/written to the data port the counter is incremented. Thus the memory
array can be regarded as a disk of sixteen tracks, (the low four bits of the
'track' register), with 256 sectors per track, (eight bits of the 'sector’
‘register), and with 128 bytes per sector, (the seven bits of address from the
counter). So transfers to and from the RAM-DISK occur in blocks (or 'sectors’)
of 128 bytes each. A typical CP/M driver for the board would look like:

1d a,(track) Get track number

out (track port),a Set it
1d  a,(sector) Get sector number
out (sector port),a ; Set it

1d b,128

14 c,data port
1d  hl,(dmaadr)
inir ‘

Sector length

Point at data port

Set transfer address
Move data (OTIR for out)

ME W RS ws e we e

- very simple and fast!

This way of adding extra memory, as well as being more economical in its
requirements for support software, is also economical in hardware. In the case
of a paged or mapped memory board, the memory has to be designed to work at
the full speed of the shortest 780 memory cycle -~ the M1 and refresh cycle.
With the 10 approach the memory array only has to meet the more relaxed
specification of an I0 cycle, thus allowing slower and cheaper RAMs to be
used, and leading to a more reliable board with larger margins on critical
timing paths.

GM833 - What you get
Now we've covered the principles - what about the product?

The RAM-DISK comes in the familiar Gemini packaging. On unpacking you
find a ready assembled 8x8 board. The board is to the usual Gemini standard,
with plated-through holes, silk screen component identification, and solder
resist. The first thing you notice is that almost exactly half the board holds
a dense array of ICs, the 64 64k dynamic RAMS of the RAM-DISK. The remaining

ICs, (15 in all), handle the BUS interface, and the control of the array.

Accesses to the memory array, and refresh of the memory array, are
controlled by the one large (40-pin) IC on the board. This is the Texas
Instruments TMS4500A dynamic RAM controller.

Also included on the leading edge of the board is an LED, an activity
indicator which illuminates every time the board is accessed.

A concise manual is included with the board, together with a circuit
diagram. The manual follows the usual Gemini format, and gives a description
of how the circuit works, together with a small section on software to drive
the board. The software section is not extensive, and assumes that the board
will be used in conjunction with a CP/M BIOS. (See below). It also gives an
indication of how a BASIC program could drive the board directly.




PLUGGING IT IN ,
That is almost all you have to do! The board includes one mini-DIP

switch, (4 pole), and two links.

The mini-DIP switch is used to select the board number in a multi-RAM-DISK-
board system and, in most cases, will not need changing from its setting of
O‘(Unﬁfss Gemini change their test procedures and they come set to some other
value!}. » :

LX1 will provide you with a NASIO signal if your system requires it, but
most people will not need it, or will have another board in the systen
supplying it already. ‘

LK2 allows the clock input to the board to come from either the CLK line, or
the AUX CIK line. If you do not have a 4MHz system clock, you will have to cut
the trace between 1 and 2 on LK2, and connect 1 to 3 in order to pick up 4¥MHz
from the AUX CIK line. (Assuming it has been implemented on your system).

SOFTWARE SUPPORT

Gemini BIOSs Versions 2.3 and higher support GM833. Also the associated
program CONFIG has been extended to include the board as an option when-
setting up the parameters for a "Memory drive". If you have an earlier BIOS, a
BIOS update program (together with CONFIG) should be available through your
usual dealer. '

The BIOS supports the drive as drive "M", and is so arranged that it does
not re-initialise the memory drive if you are forced to press Reset.

SIZE ,
The standard board provides a memory drive of 512k (or 0.5Mbyte) capacity
- quite a respectable size. However if this is not enough for you further
boards may be added up to a maximum of 16, so providing the full 8Mbyte
capacity that CP/M2.2 will support. (N.B. 16 boards are beyond the capacity of
the currently available commercial 80-BUS backplanes, and may also require
added power supply capacity!). -

I find the 512k single-board drive more than adequate. It lets me keep a
reasonable amount a system software on the drive (such as Wordstar Overlay
files) along with all the data files. You may like more if you are handling
particularly large data bases.

GM833 in use - BENCHMARKS

To give an example of the benefits of GM833 a few Benchmarks are shown
below. So that a reasonable assesment can be made of relative performance I
have also included figures for 5.25" and 8" floppy-disk drives, and the Gemini
Winchester disk subsystem. As always the figures should be taken as a guide
only, as the figures for the floppy disk performance can be made to vary
widely, depending upon where the files are located on the disk. I have
attempted to position the files in such a way as to produce ‘average' figures.

The first benchmark is an example of how a program can be transformed by
the use of RAM-DISK. The program in question is TRANSLAT, a program that
translates 8080 mnemonics to Z80 mnemonics. Who ever wrote the program made no
attempt to optimise the IO - the internal input and output buffers appear to
be one sector in sgize. The result is that the majority of the run time of the
program is taken up by the disk drive moving the head back and forth between
the tracks holding the input and output files. The RAM-DISK has no such
physical problem!

(N.B. another such program nearly gave me a heart attack when T used it
to compare files on two different drives. It briefly turned my system into an
imitation of a machine gun as the heads on the two 8" drives alternately
loaded and unloaded several times a second.)

Anyway here are the figures for TRANSLAT working on a large 8080 source
file. The number in brackets is the approximate number of tracks that
separated the source and destination files.
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5" Pertec GEMDDDS format 8 mins 6 secs (15 tracks)
5" Microp. GEMQDSS format 8 mins 40 secs (40 tracks)
8" Standard Single density 6 mins 20 secs (43 tracks)
R0201 Winchester 1 min 42 secs (85 tracks)
GMB83%3 RAM-DISK 17 secs

- The RAM-DISK figure is not a mis-print, it is Jjust 17 seconds. This test
is perhaps a little artificial, so the next benchmark is the time taken to PIP
a source file from the Winchester to the destination drive, load M80 (from the
drive under test), assemble it, then link and load it using L8O.

5" Pertec GEMDDDS format 2 mins 34 secs
5" Microp. GEMQDSS format 2 mins 35 secs
8" Standard Single density 2 mins 39 secs
R0201 Winchester 2 min OO secs
GM833 RAM-DISK 1 min 30 secs

Here the performance difference is not so marked, but it is still
gignificant. (This shows that in this instance the majority of the total time
taken was in actual processing time and not disk access time.) The floppy
disks had an edge on the Winchester as they only started off with M80 and 180
on them. By comparison the Winchester was already holding 3.9Mbytes of data
and programs, and the files created during the test filled in odd holes here
and there on the disk, and weren't stored in successive blocks. Also the head
was on average about 200 tracks away from the directory track for most of the

time!

CAVEAT
Using the RAM-DISK requires a careful approach to work to ensure that at

the end of the day all changed and new programs end up back on permanent
storage (disk). Copying a file to disk as soon as it is changed rather defeats
one of the benefits of the RAM-DISK, but it has to be remembered that the RAM-
DISK is volatile. Though the Gemini BIOS does not obliterate files if you are
forced to press the reset switch, it cannot protect you against accidental (or
deliberate!), powering down.

This is the time when the programmable function keys of the Gemini
keyboard come into their own. At the start of a session one (or more) can be
programmed up to provide a backup command, (e.g. PIP A:=M:*.MAC"M), and then
this key can be pressed at idle moments when you pause for thought (or answer
the phone), and, finally, at the end of the session.

[Ed. - In one application that I know a RAM-DISK is being used, its
volatility does not matter. The application requires as rapid as possible
access to any record in a very large database. When it is started the program
copies a number of index files to the RAM-DISK, and uses these to control
access to the database. If the power fails nothing of importance is 1ost.]

ERROR PROTECTION? »
One area open to debate is whether, with so much memory on the board,

GM833 should incorporate some form of error detection/protection? The soft
error rate of RAMS is very low, but here we have 64 of them in an array (plus
an additional 8 in the system memory).

Error detection and correction would be an overkill in this environment,
but a possibility lies in a simple parity check on each byte. (I note a number
of the large memory expansion boards for the IBM PC now offer parity protected
memory). This would add eight more dynamic RAMs to the board, along with the
parity generation/check logic (assuming it could all be fitted on). It also
raises the question of what to do in the event of a parity error being
detected. Light a LED? Generate an interrupt? Halt?
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I have used a board for some months now without being aware of any
errors, and test programs I have written to exercise the RAM-DISK have run for
over 48 hours continuously without finding any.

I think the parity check comes under the heading of - nice to have for
peace of mind, but not essential. Statistically, the more Gemini sell, the
more likely an error is to occur on one. Will you be the lucky one9 (Anyone.
out there won the major prize on ERNIE yet?)

ALTERNATIVES h
The alternative way of providing a memory drive is via the normal

expansion RAM boards, either the GM802 or the MAP256.

Here is a small comparison table:

GMB02 MAP256 - GM833

Max size 192k bytes 960k bytes , . 8M bytes

Operation Page-mode MAP extended page RAM-DISK

mode

Size/slot 64k 256k 512k

Bxpansion 64k units 64k units 512k units

Straps Solder straps to Flexible, so DIL switch

: enable page mode. strapping needs
DIL switch to some thought.*
‘gelect page.

Remarks Configured system Configured systenm Configured system
won't run if board may run if board will run if board
removed. removed. removed.

Cost/64k £144 £82 £65

* According to RB "Don't think, you'll only
get confused. Just follow the manual”.

SUMMARY

The GM833 RAM-DISK is up to the usual high standard we expect from
GEMINI, with the usual level of documentation, and if you have applications
that are disk intensive then this is the board for you. It is also close to
the ideal of a 'plug-in-and-go' board.

It is unfortunate that the board is only available with the full 512k of
RAM fitted, as the resultant £450 price tag puts it more in the court of the
business user, to whom time is money. Perhaps Gemini will offer a partly
populated board sometime to allow a lower cost entry to the benefits of the
RAM~DISK?
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BOOK NOTES by R. O'Farrell

S. Monger's report in 80-BUS News Vol.2 Iss.2 that I had been sighted in
Amersham etc. for some reason reminds me of Moby Dick (cries of 'Thar she
blows' and suitable whale music in the background).

Wonder was expressed that I did not appear to be carrying any books.
Obviously Mr. Monger did not look inside the boot of my Volvo. Therein he
would have found much that might surprise him, as this trip my bookbuying was
conducted for the most part in the bookshops of the V&A and the BM, with
digressions through bookshops in Canterbury and Winchester. There were few
books of computer interest that took my attention.

In these notes, it is not my intention to produce the detailed, scholarly
and exhaustive review proper to a learned Journal - nor could I do so anyway!
Equally, I do not wish to adopt the cheap Journalistic approach and seize on
some small error or trivial slip, which is blown up out of all proportion, for
the agrandisement of the reviewers reputation. My notes - and I do not clainm
them to be more than that -~ are personal and subjective comments, which I hope
will be of use to others in drawing their attention to a particular
publication. In the last analysis, you are the person who puts your hand in
your pocket to buy the book, so the final decision must be yours. It is

~regretable that books are now so expensive. At a certain stage in any field,
one reaches the situation where most books are going over and over the same
ground. Sometimes a book will take a new and interesting path through this
ground, reflecting keen insights on the part of author. More usually, a book
will only contribute one new idea. If that idea or piece of information debugs
a program or gives one the clue to how to approach a problem, is it not worth
it?

Cogniscant of the feeling among some 80-BUS readers that there is too
much written in the 80-BUS News about a certain operating system, I will start
with some other books. Recently in a bookshop in Dublin, I espied a book on
the "These books are slightly shopsoiled and need a good home" table. This

. was:

Computer methods for Science and Engineering, by Robert LaFara, published 1973
by Hayden, (U.S.A.) distrib. John Wiley.
This book is priced about £10, I think, but as I was giving it a good
home, I didn't pay that for it!. It is a work using FORTRAN and flow charts to
; discuss the problems of numerical methods in computing. It deals with
Interpolation, Taylor's Series, finding roots of an equation by a number of
methods, solution of simultaneous equations by matrix methods, curve fitting,
3 differentiation and integration, and smoothing methods. He suggests that
readers would need mathematics through calculus. I agree - after a lapse of
nearly twenty years I had forgotten how calculus makes one's head ACHE! In
small quantities, it is a useful book to dip into for reference, the FORTRAN
examples translating very readily into BASIC or Pascal. It is dated in that
one would nowadays expect such a work to deal with the Fast Fourier Transfornm,
but this doesn't get a look in, as it probably hadn't come into fashion at the
time this book was written.

In Archaeology, the use of computers seems largely to hinge around a
technique called 'Cluster Analysis'. This is a method whereby collections of
disparate elements, as it might be bronze Axeheads, can be anslysed into
groups. Other applications for this method of analysis include pattern
matching - as for example matching sections of tree-rings to the master
Dendrochronological database for dating timber samples. The technique is
described in:
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Cluster Analysis Algorithms by Helmuth Spath, published by Ellis Horwood (John
Wiley distrib.) at approx £18 hardback and £12 softback.

All examples given in this work are in FORTRAN, which translates easily
to BASIC, but the author's background as a Professor of Mathematics assumes g
certain mathematical background on the part of the reader, and a familiarity
with Group and Set manipulation that has long since eluded me. '

On the same subject, I draw the attention of interested readers to:

"Computer Applications in Archaeology 1974 - 1982" (continuing) nmostly
available from Dept. of Archaeolgy, University of Birmingham, at a price of
approximately £2 per volume.

These 60/100 page Journals are the Proceedings of the Annual Conference
on Quantitative methods in Archaelogy (or Computer methods or similar - the
name is not always constant) and consist of the typescripts of most of the
. papers delivered. The fields are widely ranging - use of the computer as an
excavation recording teminal, graphic recreation of pot shapes, cluster
analysis of collections of (guess what?) Axeheads. They seem to use the
computer for nearly everything but Word processing! If you are an
archaeologist, try and get your hands on these - your University Library may
have them. They will certainly give you ideas about the use of computers in
Archaeology - perhaps you will be able to bring some of the flexibility of the
80-BUS systems into that field in return. Digression: consider how many
professions depend on literary output. E.g. Barristers, Orthopaedic
Consultants, Archaelogists, Historians. How many of these even consider using
a 'Word processor’'? Fools! To avoid argument, let me state here that it
doesn't matter what an archaeologist digs up if he doesn't write it up. I know
one orthpaedic consultant who spends more than half his time dictating reports
and opinions on patients for legal proceedings arising from the accidents that
brought them to his attention. The other half of his time he spends doctoring
- he can even recognise patients from their X~-rays - but that is another
story. End digression. '

One of the fields opening up is the use of the microprocessor in control
of machinery. With our detailed knowledge of the intricacies of the 280, and
the powerful and reasonably priced CPU cards available to us, it is practical
for us to consider their use in control applications, and perhaps even to
advise on it. Consider what can be done with a CPU, a serial I/0, and a PIO. A
simple control program can be blown in EPROM and then the CPU card can control
almost anything. A marvellous read on this subject is:

Industrial Design with Microprocessors by S.K. Roberts, publ. Prentice-Hall
Inc., costing approx £22.

This is a most enjoyable book on the philosophy and practicalities of
using purpose built controllers for industrial applications. In addition to
dealing with the hardware interfacing necessary, the author deals with the
debugging and user friendlying necessary if such a machine is to work
successfully. He deals with a number of projects based on his own experience,
giving copious examples of what happened, and what went wrong, with the object
of guiding you away from these sticky areas. In spite of the expense, I feel
that this book should be on the bookshelves of every inplant engineer. The
author takes a light-hearted approach to the problems, making the book
enjoyable and easy to read, but never lightweight or trivial.

Now for three 780 books. These are:
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780 Assembly Language Programming for Students by Roger Hutty, published by
Macmillan, cost approx £5.

This is a "slim volume" (127p) which deals quite adequately with the use
of 780 assembly language and an assembler. It would make a reasonable starting
point for a beginner at machine code. In his treatment of the instruction set,
the author deals only with the simplest of the Input/Output instructions, and
mentions the interrupts, so this is not the book to buy if you intend to get
into the interrupt setup very quickly, but for the beginner, a fairly clear
introduction to assembly language.

Introduction to the Z80 Microcomputer by Adi J. Khambata, publ. John Wiley
costing about £12. (330+pages)

This author has written a textbook on microprocessors and an associated
series of processor specific manuals, of which this is the Z80 version. As I
have not seen the major textbook, I cannot comment on it, but without any
doubt, this book contains the best discussion of all the Z80 family peripheral
chips I have seen, dealing with their programming and timing requirements. It
should not be necessary to purchase the main manual if you had any experience
in using the Z80 (or had read, marked and inwardly digested the 80-BUS News!).
This book takes up the subject a 1little bit further along from where Hutty
leaves it down.

A 780 Workshop Manual by E.A. Parr, published Babani, £2.75, (184 p).

This is a 'paperback’' sized book that gives as good a survey of the Z80
and peripheral chips as one could reasonably expect. It deals with the types
of instructions, the architecture of the CPU, the addressing modes,
instruction set, assembly language programming, and use of some of the Z80
family peripheral chips. It also must endear itself to us as it's examples of
hardware configuration and monitor facilities are based on the Nascom - albeit
with NASBUG monitor. I think this would form a good and very reasonably priced
introduction to the intricacies of Assembly Language and the 280 for the
beginner.

A Practical Introduction to Pascal - with BS 6192 by I.R.Wilson and
AM.Addyman published Macmillan (approx £6)

- This is the latest edition of these authors' book on Pascal programming.
It includes the text of the British Standard for Pascal, which is interesting
if only to read exactly how a language is defined. I note one surprising
omission from the standard - during the discussion over the last few years
leading to the adoption of this standard, it was generally agreed that the
‘case of' structure should have an 'otherwise' extension to allow for the
exceptional situation where the operator did not match a case-constant. This
seems to have been deleted before adoption of the standard. The textbook is
succinet and to the point, being based on the introductory lectures in
programming in Manchester. It is liberally illustrated with example programs,
and would make a good starting point to find out about the language.

So far, so good. I haven't mentioned CP/M even once. Now comes the
denouement, as the Bishop said to the Actress! One of the problems with CP/M
is that its manual - Digital Research's CP/M Operating Manual - was, in its
earlier incarnations, absolutely and utterly incomprehensible. Its latest
version (July 1982) is slightly better, but suffers still from 8080 mnemonics
and 'clever' use of macros. This has given rise to a plethora of books on
CP/M, all written with the intention of explaining what shouldn't need to be
explained. It is with some of these that I propose now to deal.
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To put before you I have six books on CP/M. These are:
Osborne CP/M Users Guide by Hogan, (286p) publ. Osborne/McGraw Hill
CP/M Revealed by Dennon, (180p) publ. Hayden (dist. Wiley)
Mastering CP/M by Miller, (c¢300p) publ. Sybex
A Programmers Notebook:Utilities for CP/M by Cortesi, (368p) publ. Reston
(UsA), dist. Prentice Hall

Ingide CP/M - A guide for users and programmers by Cortesi, (571p) publ. Holt .

Rinehart Winston (USA) dist. Holt Saunders
System Programming under CP/M-80 by Hughes, (197p) publ. Reston (USA), dist.
Prentice Hall

If you cannot (or will not) read 8080 mnemonics, then stop here. All
these books admit to the existance of the 780, but are written in 8080
mnemonics. These are nearly impenetrable - I find I can visually disassemble
hex listings easier than understand these. Due to an accident of history, the

8080 type mnemonic has dominated the USA - very much to the detriment of the
code produced. As the first reasonably priced and popular processor in the UK
was the Nascom, it set a firm base for Z80 mnemonics. Oh for a book on CP/M
using 780 mnemonics! ‘

As in all of the Osborne manuals, the Osborne CP/M User Guide gives a
clear, competent discussion of its subject. It surveys all of the standard
utilities supplied with CP/M, effectively being a rewrite of the supplied D.R.
manual. It includes a full index.

CP/M Revealed is a 'hands on' exploration guide to this operating system,
using the standard utilities. By means of demonstration programs, the author
shows how to explore the vigible and invisible portions of CP/M. He develops
an interesting utility named COMMON to allow read-only access to files across
USER partitions, and another to RESTORE an erased file.

In 80-BUS News V2 No2, Dr. Dark reviewed Miller's Mastering CP/M. Firstly
let me ask "How dare Dr. Dark attempt to review a book?" I was incensed when I
noticed his review in 80~BUS News V2 No2. Then I forgave him. After all, the
poor chap must need to resort to almost any method to bolster his ego - and a
diseriminating, educated, discerning audience such as yourselves would not
easily be fooled by the disjointed scribblings from his pen! For the
experienced programmer, this is probably the best purchase, introducing as it
does the concept of the Macro Library, and the use of the Macro Assembler. It
is worth remarking at this point that the Microsoft Macro 80/Link 80 package
differs in many small ways from D.R.'s MAC. The major difference is that the
Macro 80 can understand both 8080 and Z80 mnemonics if one sets the right
switches, whereas DR's assembler only handles the 780 instruction mnemonics by
means of macros.

A similar book is A Programmers Notebook by Cortesi. This sets out to
introduce the experienced programmer to the use of the Macro Assembler, again
using DR's MAC, to explore the facilities offered by CP/M. He constructs a
series of programs to extend the standard DUMP utility, to PACK and UNPACK
ASCII files, which can save a lot of space on a disc of text, INCLUDE %to allow
almost any program to include other files on disc as if they were typed into
the file in full, and a MACREF, a cross refernce generator. I am unable to
compare this with Miller as my copy of Miller has been on loan for the last
few months. Try and see both of these books before making up your mind. My
impression is that Cortesi's programs are more substantial than Miller's, but
that Miller is more generally useful.




45

Cortesi is author of another book on CP/M, Inside CP/M. This is divided
into a tutorial manual, giving quite a detailed description of CP/M, and an
exploration of many of its features, though not to such a great extent as
Dennon. The second part of this sizeable book is a reference manual, giving a
detailed page by page description of all of CP/M's facilities. The miscreant
who has borrowed Miller from me suggests that Cortesi is too verbose in his
tutorial section, but to give Cortesi his due, when we were having a problem
with a SUBMIT file, we eventually found the answer here - and nowhere else!
For your information, I note that a SUBMIT file does not like blank lines. It
simply won't run. Cortesi remarks (p132) +that this bug has been reported
several times, but no fix has yet appeared. In consequence of finding this
piece of information, and sorting out the SUBMIT problem we were having, I
feel very kindly towards Cortesi.

For our last CP/M book, we have Hughes's System Programming under CP/M-
80. This book surveys, briefly and succinctly, the standard facilities of
CP/M, and proceeds to deal with the problems of interfacing Assembly Language
routines to it. In the course of the book, he develops LIST, a file printing
utility, XDIR, an extended directory facility, SYSGEN, which is similar to the
SYSGEN supplied with CP/M, but now at least you know what is happening, and he
then proceeds to introduce some of the problems of writing and implementing a
BIOS. I'm quite fond of this book, as the description of the standard
facilities is quite succinct.- v

The availability of three Colour Graphics boards for the 80-BUS at
reasonable prices has turned my thoughts to books on Graphics. Using my usual
rule of finding out what has been written on a subject before setting out to
reinvent the wheel, I've found two good books on Computer Graphics. These are:

Fundamentals of Interactive Computer Graphics by Foley and van Dam, (664)
published Addison Wesley
Principles of Interactive Computer Graphics by Newman and Sproull, (541)
published in paperback by McGraw Hill.

© Both of these books cover substantialy the same ground. They are
concerned with the methods used in Graphics display terminals, either in BW or
Colour, low or hi res, and the solution of problems such as representation in
three dimensions, movement of shapes in real time, perspective control etc.
Foley and van Dam is more lavishly illustrated in colour than Newman and
Sproul, but they are both well illustrated by line drawings. All of their demo
programs are given in Pascal, which will allow them to be readily translated
to almost any language.

Threaded Interpretive Languages by Loeliger, (250p) published by BYTE/McGraw
Hill

Recent interest in Forth is reflected in this book, which contains
substantially the entire code, in Z80 mnemonics, to allow implemention of a
Forth Complier. I include it here as I recently discovered that the Graphics
routines of the EPSON QX10 computer and some others have all been written in
Threaded Interpretive Languages (Forth-type languages). Those who have seen
the EPSON QX10 in action will realise that it's graphics are very powerful.
Perhaps it might be worth looking into the use of such a language for similar
purposes on the 80-BUS. The ideas contained in it, of the threaded type
language, are quite different to the more conventional method of language

design.




46

DATABASES by D.R. Hunt

Some more about databases, and what to do with them. In the last part,
we got as far as looking at the way a database file can be split up, into
records, and each record into fields of a given length. By splitting up
database records into fields of fixed length, this naturally means that the
records must also be of fixed length (as a record is composed of fixed length
fields). This is extremely convenient, as it is relatively easy for the
programmer of a disk system to enable rapid access to any byte(s) into a disk
file from a given starting point. Simply, this means that if a record is 50
bytes long, and we wish to gain access to the 75th record, then the starting
point of the record must be: 75 x 50 = the 3750th byte from the start of the
file. Admittedly the arithmetic which takes place inside the DOS is not quite
as simple, as the disk is itself split up into sectors of fixed length which
are in turn spaced around a number of disk tracks, but given a map of where
the DOS has originally placed the file, it is not difficult for the DOS to
calculate a track/sector address for any given record. This technique is very
fast and called Random Access because it can pick up any random point within a-
disk. It is commonly used in database controlling programs.

A second method of data access, perhaps simpler to understand is the
Sequential Access method, where a disk file is read in a sequential manner
from the first byte, counting the bytes read until the correct place is
reached. In a large file this can take a very long time if the required record
is towards the end of the file. Random Access is therefore the prefered method
of gaining access to any record when speed is important.

There are of course other ways of organising a database file, one of
which is the 'free field' method. This may be prefered where the data to be
contained in a record is likely to be of considerably different length. With
the fixed field record, the record length must always be of the length of the
maximum data it is to contain. This is usually fine for financial programs
where money fields may be perhaps 10 bytes long, and detail fields perhaps no
more than, say, 30 bytes. The utilisation of space within the records will
most likely be greater than 70% and the wasted space is more than made up for
in speed of access. The free field database on the other hand, may contain a
record of one byte on the one hand, followed immediately by a record of a
couple of K or more. The utilisation will be 100% in this instance as the
length of the data determines the length of the field allocated to it. If such
a file were constructed within fixed fields, the utilisation of space would
easily fall below 50%, and on the basis that space must be allocated for the
maximum length field, then the utilisation could end up as a few fractions of
a percent. This would lead to vast acres of unused disk space. Note that 'free
field' methods usually treat fields and records as one and the same, one
record usually being one field long, although field delimiters can often be
added as a further refinement.

The snag with 'free field' methods is, of course, finding the data.
Sequential access is the only immediately possible method (I'm leaving record
and field indexing till later). In this instance, not even the starting byte
is known, so a sequential search has to be made for some key which will
uniquely identify the record concerned. This may be a symbol not used
elsewhere in any record, followed by a record number of known length (i.e. a
fixed record number field within the 'free field' structure) or it can be a
specific keyword put in by the user. In any event, a sequential search must be
made of the file until the key is found.
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Now it just so happens that DISKPEN/GEMPEN (they are one and the same
except for the name) has recently had a major revamp. It now has the ability
to execute overlay programs, and one such, called MAXiFILE, is a 'free field'
data controller of the type described above. With a bit of lateral thinking,
it is easy to see how a text processor can become a free field database. What
are the major requirements of a database controller apart from its ability to
find a given record? They are the ability to display and edit the record. What
does a text processor do? It displays text and allows you to edit it!! So what
does MAXiFILE do? It does the searching bit.

Lets make one thing quite clear, MAXiFILE will only work with the new
PEN, that is type VG:3 and release 1.3 or better; and the new PEN will only
work on computers fitted with the Gemini GM812 IVC card, that means Nascoms so
fitted, Gemini Multiboard and Galaxy computers, Quantum 2000s and the Gemini
‘based version of the Kenilworth Portable computer. Versions will soon be
available for SuperBrain and Mimi computers. New PENs can be purchased from
Gemini and Microvalue dealers at £50.00 + VAT, or upgrades to earlier PENs
only from Henry's Radio at £15.00 + VAT on return of the original distribution
disk to Henry's. MAXiFILE is one of several overlay programs available and is
an optional extra at £20.00 + VAT.

Having got the commercial out of the way. What are the uses that
MAXiFILE can be put? Well I've been using it for my letters, amongst other
things, as it treats separate disk files (all my letters are saved as single
files) as records on the disk. Having invoked MAXiFILE, it saves the existing
work in hand and asks for the file names to be searched. The reply may be an
unambiguous file name or may be ambiguous using the standard CP/M conventions.
A list of files to be searched is displayed and MAXiFILE prompts for one of
two ways to carry out the search (it also allows you to escape from MAXiFILE
at this point, or to reenter new file names). With MAXiFILE there are two
distinet and different way of carrying out the search, there is the straight
forward 'find' and the rather more complicated and extremely powerful 'find by

logical expression’.

The straight forward 'find' is simple, supply the key and away it
goes. Now in my letter files the key would usually be the surname of the
person I'm looking for, as this would be most likely to be found either in the

-~name and address block or the salutation of the letter concerned, i.e. Dear
Mr. Bloggs, etc. Of course, if I can't remember the name, then part of the
address, or something in the letter will do. If I can't remember the name or
address or what the letter was about, then MAXiFILE can't help either, as I
might as well have forgotten that the letter ever existed, and certainly have
no right to go looking for it. Anyway, MAXiFILE in the 'find' mode treats each
file as a single record, and searches through for a match with the supplied
'find' line. As it searches each file it displays the name of the current file
so you know how the search is progressing. If it finds a match, the file is
loaded with the cursor pointing at the first occurence of the match within the
file.

Several options are then open to me, to find the next occurence of the
match within the file and if not found continue with the next file. To forget
about this file and skip straight on to the next, to use this file, and to
edit and resave it. To merge it with the file in use before MAXiFILE was
invoked, or to forget the whole idea and continue with what I was doing before
MAXiFILE was invoked. As I said, this mode of searching is very useful for
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fﬁ.nding letters, but could equally well be a cross reference of books or
articles, recipes, or a sort of diary of things to do. In fact anything that
can be found from a key. All useful stuff, but not half as clever as the next
bitt!

MAXiFILE can evaluate logical string expressions. In other words, I
can say, find the reference which contains the words "Jim" and "Fred" but not
"3id", or some such. It is equipped with logical AND, logical OR and logical
NOT. The expressions may be (but need not be) enclosed either within quotes or
within brackets, if the expression contains quotes then these should be
enclosed in brackets, if the expression contains brackets then these should be
enclosed within quotes. If the expression contains both brackets and quotes,
then you're on your own!!. Proper precedence is given to the evaluation.
Unlike the simple 'find' mode, the 'expression' mode will work on records
within a file. Records are separated by "L within a file, and the evaluation
is carried out on a record by record, then file by file basis. When a match is
found the start of the record is displayed, and the options open under thé
simple 'find' mode are again available. This mode is particularly useful in
preparing text as it means that several things may be found and brought
together by the scanning of existing files for chunks of text which do or do
not contain certain keys. :

A few other things about MAXiFILE, it is intended for use with text.
It can't cope with files like .COM files, it doesn't crash or anything, it
simply wastes time searching for something which patently will not be there.
There are two characters it can't find, the '_' and "%, as the former is used
as a string delimiter in Nascom versions of PEN, and the latter is used as a
file delimiter by PEN. Although it uses sequential file searches its speed is
impressive as it is written in machine code (none of your interpretive Basic
here). I've timed it at about 90 seconds for about 320K of text, which is
equivalent to about 80 A4 pages of text, there aren't many people who can read
that fast. .

So MAXiFILE embodies all the principles of a 'free field' database.
The ability to create and enter data, to find it again, and to allow re-
editing and re-saveing of the file. Really there is not much more that can be
done with a 'free field' database, except perhaps to give it some arithmetic
capability for summing results in fields, but this is difficult as the fields
are not necessarily in the same place in each record. This sort of thing is
much simpler with the 'fixed field' database. The other improvement is to
provide some sort of indexing to speed the search, but this is really outside
the scope of MAXiFILE. There is only 1K of it and what it does in that space
is little short of a miracle. Apart from that, the whole philosophy of PEN and
its overlays is that it be cheap, powerful and simple to use, and indexing
records in a 'free field' database is neither cheap nor easy to use.

So having finished the discussion of the structure of a database file,
where now? In the next episode we will look at indexing the data for faster
retrieval and some of the more important features that may be incorporated
into the database controller. All good clean fun, and as I only have
experience with my own 'home brew' database controllers and dBASE II, I'll
have to do a bit of reading up on some of the others around if I intend to
be objective next time round.
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Aunt Agatha’s Agony Column by D. Parkinson

First a "Thank you" to those of you who wrote in with messages of
sympathy. It was obviously very late at night when the Editor put the last
magazine together, and "Aunt Alice"” was the only title that surfaced through
the alcohol fumes. [Ed. - do you prefer this title?] '

Denizen of Hell

It is strange how things resurrect themselves. Recently I've been rung
about IMPs and IMPRINT, and I've also seen a letter on the same topic. I
gather somebody somewhere has bought the remains of all the Nascom IMP printer
and is selling the circuit boards and printer mechanisms as scrap. The IMP was
best described as an early low-cost printer whose quality, of output was poor
compared to the current Japanese offerings. The mechanism used did not offer
very good registration, and IMP printouts reproduced directly in magazines
were easily recognisable by the drunken appearance of the columns. (The
registration on the IMP I had was bad despite careful adjustmenit. The best I
could do was to get it to line up at about every tenth column across the page
- others may have fared better). However it did produce legible printout,
which is far better than nothing! I trust current IMP owners will forgive the
use of the past tense above.

The IMP was actually controlled by a Z80 microprocessor. The original IMP
was s0ld with NASPRINT as- the control program installed in the printer.
Subsequently I wrote IMPRINT [1], a replacement control program for the IMP
which offered enhanced features such as selectable unidirectional-
bidirectional printing, and a graphics mode. IMPRINT was supplied in a 2716
EPROM as a plug-in replacement for NASPRINT. Installation was just a case of
removing the cover of the IMP, (easier said than done!), carefully extracting
the NASPRINT EPROM from its socket, and inserting IMPRINT in its place, taking
care to maintain the same orientation of the EPROM.

Be rude & Interrupt
For those of you embarking on adventurous software/hardware projects

(1ike trying to breathe life into the remains of an IMP), don't overlook the
capabilities of your computer. For example when I developed IMPRINT I intially
used the Nascom 2 to check the performance of the software in a non-
destructive manner. In the IMP the print-head solenoids are driven via an
output port and transistor buffers. The print-head has a maximum permitted
duty cycle, and if this is exceeded the result tends to be a dead print-head
and smoking drive transistors! An error in the software could have easily lead
to the end of the project, leaving me with a totally useless printer. The
answer was to disconnect the drive to the print-head during the development to
prevent this happening. - "But then you couldn't see what was happening” I
hear you cry - wrong, this is where the N2 comes in again. The output of the
IMP's print-head driving port was connected to the PIO on the Nascom, together
with a strobe signal. Three programs were then written for the N2.

" a) An interrupt-driven routine which read a character from the PIO and stored

it in a buffer in memory.

b) A program to initialise (a), enable interrupts,and then echo characters
from the keyboard (or elsewhere) to the IMP.

c) A program to analyse and display the contents of the memory buffer.




Running (b) resulted in a buffer full of data representing the on/off
states of the printer solenoids during a printing pass of the print head.
(Bvery time the print-head solenoids were 'fired’ by the IMP the N2 picked up
the data via an interrupt from the PIO, and stored it in the buffer). Program
(¢) included an automatic check of the buffer to ensure that the maximun
permissable duty cycle of the solenoids hadn't been exceded (by leaving one on
for too long), and also displayed the printed text on the N2 screen using the
block graphics characters to represent the 'dots' of the printhead. The cursor
control keys -> & <~ were used to scroll the '"IMP' line backwards and forwards

across the screen.

So the moral of this tale is don't forget the interrupt system of your
computer - you can do a lot with it, even use it to measure it's own
ferformance 1]. Some more words on the 780 interrupt system can be found in

2

] ana [3].

Printer Interfaces —

Driving the IMP (or any printer) requires a suitable software and
hardware interface. The IMP uses an RS232 interface, and optionally includes a
.TTL level handshake line. A handshake line, or printer handshake protocol,
allows characters to be transfered to a printer at a rate sufficiently high
enough to ensure that the printer is never idle. Various aspects of
interfacing printers to Nascoms or Geminis are covered in [4] and [5]. (Don't
be deceived by the title of the latter - it covers both RS232 and Centronics

interfaces!).

Printers and Wordstar

Our esteemed book reviewer writes that he finds Wordstar + Epson FX80
slower than Naspen + IMP (there's that word again), and he's wondering about
looking at Wordstar's printer drivers to see what's wrong. If he finds a
solution I for one would like to know it. The trouble is Wordstar is a very
powerful wordprocessing program. By powerful I mean that it does a great deal.
It can handle a variety of printer types, and while printing a file it does
gome further processing on the line (printing alternate lines backwards for
daisy wheel printers, doing incremental spacing, looking for
superscript/subscript toggles, underline markers, ete, etc). It also prints in
a spooling mode, the print being a background task, allowing the user to edit
another file at the same time. The net result is that the file comes out
slowly (I would guess at around 1000 baud equivalent rate). I have little
enthusiasm for looking inside a program as large and as complex as Wordstar,
and we can only hope that Rory can find a workable solution; mine, is to go
off and make a cup of coffee. '

By contrast PEN is a straight forward program, and, as it is not trying
to do everything under the sun at once, it can zap the file straight out to
the printer.

Blocking/Deblocking
I have received a regquest for an explanation of what the

blocking/deblocking routines in the CP/M BIOS are up to.

First a few words from the BIOS manual: "All CP/M software transfers data
to and from the disk in 128-byte 'chunks'. This is due to the fact that
this was the sector size on the machine that CP/M was originally written for,
(and is also a widely used IBM standard). It is only now with new technology
and increasing packing densities that larger sector sizes become more
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attractive. In order to achieve this and still be compatible with previous
CP/M software, (and also to allow programs to maintain economical 128-byte
buffers rather than larger ones), some software is interposed between CP/M
and the disk drivers. This software maintains a physical sector buffer in
memory (512 bytes in size in our case) through which all the CP/M data
transfers are passed.”

Associated with the buffer are some flags, and a record of which sector
the buffer contains. (Drive number, track number, physical sector number). Let
| us start by considering what happens when the BDOS wants to read a logical
' sector (128 bytes of data). We will totally ignore writing for the moment. The
BDOS starts by issuing drive, track and sector requests, followed by a Call to
the BIOS Read routine. The Read routine starts by converting the CP/M logical
| sector number to a physical sector mumber. (It divides it by 4 as 512/128=4).
Next it checks a flag to see if there is anything in the buffer. If there
isn't, it jumps on to do the actual read. If there is, it checks to see if it
i is the same drive/track/sector as the current request. If it is the same, then
the read can be skipped as there is no point in overwriting the buffer with
identical data! Once the buffer is full of data, the flag is set to indicate
valid data is present, and the buffer pointers are updated to the correct
drive/track/sector combination. Finally the transfer of 128 bytes of data to
the BDOS follows. To locate which 128 bytes, the logical sector sector number
is reloaded, and the lower two bits are isolated, (the remainder when divided
by 4). These are then used as an index into the appropriate quarter of the

buffer, which is then copied to the requested destination.

Writing follows a similar pattern, but has various extra quirks. The main
one is that before a logical sector can be written into the buffer, the buffer
must contain the full physical sector. This is because the BDOS Write is only
modifying one quarter of the sector, and the other three quarters must be
maintained intact. Thus a Write might actually require a pre-read to load the
physical sector into the buffer. However the efficiency of the system can be
increased by defering the physical write, (following the transfer of the 128
bytes to the buffer), because the odds are that the BDOS is performing a
sequential Write, and so will be writing to another quarter of the sane
physical sector on the next Call. If the assumption is wrong, then nothing
will have been lost, but if it is right, then the time taken to do a physical

~Write will have been saved. However a 'Must Write' flag has to be set to say

that the buffer contains unwritten data in case the next request is a read or

f a write of another physical sector. In fact the code of both the Read and

Write commands does check this flag, and if necessary Writes the buffer to
disc before reusing it.

The BDOS also passes some additional information in register C to the
BIOS on every Write Call. If register C is zero, then it is a normal write.
(i.e. the BIOS handles it in the manner described above). If register C is set

.%o 1, then the write is to a sector of the directory. In this case the buffer
should be immediately re-written to disc, the write must not be defered. (Note
This is in keeping with the 'rugged’ approach of CP/M, in making it difficult
for you to accidently destroy directories by removing or changing discs at the
wrong time). If register C is set to 2, then the write is to the first sector
of a newly allocated block of sectors on the disc. This last one is another
'tweak' to improve system performance. When the BDOS is writing a new file out
to disc, (or extending an existing one), it tells the BIOS (by setting C=2)
everytime it starts on a new block of sectors. As the BDOS is writing to an
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area of the disc that contains no useful data, (it has only just been
allocated to the file), the BIOS has no need to pre-read the sectors from the
disc, and the system performance will increase as a result. However the BDOS
only tells the BIOS on the very first sector of the area, and not on every
sector. Thus the BIOS has to maintain a flag, (saying "I'm writing unallocated
data"), and maintain a record of the next drive/track/sector expected. If the
unallocated flag is set, it compares the next request against the stored
values to check that the write is following in sequence. As long as this
continues, it knows it can dispense with pre-~reads.

As an example here are the results of doing a "SAVE 128 JUNK" on a
Micropolis Drive- V ‘

As normal (No unnecessary pre-read): 5.6 seconds

¢ always forced to O on Write: 18.5 seconds

C always forced to 1 on Write: 57.0 seconds

Finally a Double density system, -but with a physical sector size of »

128 bytes. (i.e. no Blocking/deblocking) 11.5 seconds.

The latter is a bit artificial, as the timing figure can be varied widely
by altering the sector skew, but I hope I picked a figure in line with the
Gemini skew. Anyway it gives an indication of performance. )

- T trust that equiped with the above in one hand, and the relavent section
of the BIOS in the other, you can make some sense of the blocking-deblocking
code within a few iterations.

Preview Time
Coming in the next issue: Wait states on the Nascom 2. Using 2716/2732
EPROMs in the byte-wide sockets.

Reminder
This column is fueled by your letters, so write! [Ed. - fueled? Does this
mean that you burn them to keep warm?

References:

1. O'FARRELL R., "IMPRINT - a review", INMC80-4, May/Sept 1981, pp58-59

2. PARKINSON D.W., "Parkinson's Pep-up"”, PCW 3-10, Oct 1980, pp82-83,123

3. O'FARRELL R., "The Interrupt System of the 280", 80-BUS News Vol 2 issue 1
Jan-Feb 1983, pp6-12

4. BEAL R., "Serial Interface problems made easy", 80-BUS News 2-3, May/Jun
1983

5. HUNT D.R., "The Kiddies Guide to Z80 Assembler Programming”, 80-BUS News 1~
3, Jul/Oct 1982

USER CLUB

The East Kent Computer Users' Club meets on the second Wednesday of each month
in room 111/112 of the Computer Science section of the University of Kent at
Canterbury. They are also affiliated to the Amateur Computer Club. The
meetings take the form of a talk on subjects of common, followed by a somewhat
less formal session in the university bar.

The membership contains only Nascom and BBC owners currently. For more
information on EKCUC contact either:

Kevin Wood, 24 Hudson Close, Sturry, Canterbury, Kent. CT2 OHX. 0227~-710720 or
Laurence Fisher, 21 Manwood Ave, St. Stephen's, Canterbury, Kent. CT2 TAH.
Phone 0227 65948.
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Private Ads.

Nascom 1 + 32K RAM, Teletype printer, 4800 baud cassette interface, floppy
disc system. All PCBs and keyboard built into a Harris VDU terminal giving a
professional appearance. Software BASIC and assembler on disc. All
documentation. £450. Tel. Jim Taylor, Cramlington (0670) 731677 after 6pm.

Nascom 1, 32K, and Nascom 2, 64K, both cased, for sale either as working
systems or in bits. Also 300 baud RS232 ICL Termiprinter with keyboard. All in
good condition. Offers? Taylor, Congleton (02602) 2156.

Nascom 2, in a Vero rack with a 48K RAM B board, sound board, monitor,
manuals, games. £300 ono. Also AVT monitor £60 ono. Kidlington (08675) 3%750.

Nascom 2 cased with 32K, graphics, Nas-Sys 1 & 3, ZEAP, Nas-pen, port probe
and software, spare cassettes, mags, books and manuals. £350 ono. 01-856-4287.

Nascom 2 cased, Gemini RAM 64K with 48K, BLS Pascal, Micro Power games and
BASIC file handler, ZEAP, NAS-DIS, Debug, £400. Tel. 0642-597101 evenings.

I¥P printer with 'IMPRINT'. Fully working. £140 or consider offers. Also 12"
green screen professional quality video monitor, £50. Tel 0209-860-480. Clive
Bowden. ,

Thomson-CSF 4-page VDU card, uses the SFF 96364 chip with 4K x 6 of dynanic
RAM. Generates TTL video and synec. outputs, and has a UART with link-
selectable baud rates, and RS232 line drivers and receivers on the card. All
it needs is a parallel ASCII keyboard and a PSU to form a high quality 16 line
x 64 character terminal. The card is new, boxed, complete with data, and is
completely unused. £125 ono. Tel. Martin Davies, 0684 72178.

TRIED AND TESTED CP/M SOFTWARE SPECIALLY SELECTED - FOR YOUR GALAXY COMPUTER
Phone or write today for further details and latest price list

WORD PROCESSING FINANCIAL PLANNING

Wordstar (3.0) MicroPro 152 Calcstar MicroPro 90

Wordstar: (3.3) MieroPro 295 Supercalc Sorcim 126

Mailmerge (3.3) MicroPro 145

Spellstar (3.3) MicroPro 145 L. ANGUAGES

Starindex (3.3) MicroPro 116

Wordstar Professional MicroPro 414 BASIC interpreter Microsoft 259
BASIC compiler Microsoft 295

DATABASE & FILE MANAGEMENT Pro Fortran Prospero 220
CIS Cobol Microfocus 425

dBase I1I Ashton-Tate 437 Macro-80 Microsoft 149

Autocode Stemmos 220 Pro Pascal Prospero 220

Personal Pearl Pearl Software 190

Add 15% VAT to all prices ¥ Access and Visa card holders welcome

Either enclose a cheque made payable to ‘'Business Computer Developments'

or quote your credit card number. Please state which disk format you require

Products referred to are trademarks or registered trademarks of the companies

of origin. CP/M is a registered trademark of Digital Research Inc.

Business Computer Developments
The Saddlery

113 Station Road
o 0 Chingford
E4 78U Phone - 01 524 2537
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EV666 Real Time Clock for Gemini IVC Monday 25/07/83 11:31.14

CAN YOUR GEMINI I.V.C. TELL THE TIME (and date) 7' Ef\v/
- on screen clock display - return data to host - software selectable formats - (Eggi
- years - months - date - day - hours - minutes - seconds - tenths of seconds - Fz—[

- battery backed CMOS RAM (total 128 bytes) - extra IVC commands such as -

- return bit pattern of a character - single byte cursor home (control 0) - )

- extensive documentation and software in ROM - supplied built and tested - Manual availab

- All this for a measly £ 62.50 + VAT - v separately 2.

- Software demo disk available (for MBASIC + CP/M,specify format) £ 5.00 + VAT -  Refundable upo
* * ¥ Printed with a 'Screen Dump! * * * purchase.

The EV667 'Bleep' is a useful accessory for the GM812 I.V.C. or Nascom 2. The soun

~has four adjustable parameters and is triggered by an ASCII BELL control cod

k:)l(g}(g} (CHR$(7)). Designed using low power CMOS logic and the latest piezo-cerami

transducer, the board measures 66x37x11 mm. Quickly and easily fitted with onl

three wires giving a low profile assembly. £ 12.50 + VAT
The EV814 IEEf 488 bus contreller card meets B80-BUS and NASBUS
specifications to provide a low cost method of using IEEE and GPIB bus
lEEE 483 devices. The application is not limited to automatic test equipment,
fast data transfer, multiple printers or data collection. Multiple
boards have been used to construct Network systems which rival the speed of twisted pair networks
with inherent collision detection and interrupt type protocols, with multiple printers attached to
the Bus. Resident software support for this card is in the form of a 4K byte Bus Operating System
contained in Page-Moded EPROM coupled into system memory by a reserved area of memory. This card
costs £ 140.00 plus VAT. Other related products: Software utility disk £ 10.00+VAT includes B.0.S.
source. Paper listing of B.0.S.-is £ 10.00 (a lot of paper, so no VAT). The hardware and software
manuals are available for £ 5.00 each (no VAT).

These products are available from your local Microvalue dealer

Please add £1.00 to cover
m postage and packing.

700, Burnage lane, Burnage, Manchester, M19 1NA. Telephone 061-431-4866
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SKYTRONICS EPROM PROGRAMMER

Programs most types of Eprom from most
types of computer

The SKYTRONICS EPROM PROGRAMMER can easily be
attached to almost any microcomputer.

-BORGPROGZZ

Present 10 new games __ ..., >

These four programs are written in machine

EPROMS catered for include: , 1 code.They all have variable speeds & skills.
2708, 27186, 3 Rail POW R, TOC H , 14K , only £10

2508, 2758, 2516, 2716, 2532, 2732, Single Rail.

¥EEX Uses two 8 Bit Parallel ports Frw malaria as well, Great fun and very stupid

*¥*% - Zero insertion force socket Frwr Wty ng 3 £8r . ick reflexed
yxwx - , xxxn very tactical game requiring quick reflexe
Built & Tested or Kit but no luck! 32000 speeds!!! Play a friend
The unit is controlled from two 8 bit parallel ports, and B§£CYOU§ Naig}? aglgw wish,
) . BELCHMAN ,
?:'; t?gg%{g?fgggfggﬁm most 1/0 devices. " Gobble the ghoéts,digest the dots,belch up

A the bonuses and prey on the power pills!
A transformer is included to supply a stable +25V This version of the well known arcade game
programming voltage, , involoves § digfereng mazes,
Complete listing of BASIC program is supplied, plus EgLpst Figs , 19E , =
detailed description of how to use the programmer,
enabling it to be used on any micro. ‘

FEXE Built & Tested.....£59.954VAT ****

LR S 2

a burning island., Also design your. own
islands with our easy to use editor and
save them on tape! Very frustrating.

. eexs BASIC PROGCIE PACKS;3 progs per pack,f£5 eac
Kit form..n... £49.95+VAT PACK 1: Battleships,Asteroids,Burping Wrgls
PACK 2: Bomb New York,slien,Grand Prix

They are all surprisingly fast.

SPECIAL CFFER: Both proggie packs for £8.
games need the graphies ROM.

Tapes also supplied for Nascom, Gemini Multiboard.
Disks also supplied for Nascom, Gemini CP/M™

Further details from:  Skytronics Ltd. (0602) 781742

""Computerama” A1l prices inclusive , send for details
357 Derby Road tos BORGPROGZZ,
Nottingham NG7 2DZ 39 Priests Lane,

* - Brentwood,
TM of Digital Research Essex , CM15 8BU

Go on & loony safari! Catch monstrous fleas,
vicious slugs,marauding shroobs and -probably

Top bombs and water at strategic places on

Instructions given on paper & in the program
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