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EDITORIAL

On Schedule

Well, it looks as though we've done it!! Having produced the last issue
somewhat late, it looks as though we have got back on schedule with this one.
Mind you, I'd better not make too much of it, or some law or other will
prevail, and it will be six months to the next issue!

Some of you who have subscriptions will probably be receiving this issue in
the same post as the previous one. Sorry if this comes as rather a shock,
but as I doubt that we will have got all of the last issue in the post by the
time we get this one back from the printers, it seems silly to double up on
postage costs. If you don't want to read two issues at once, then put this
one away for three or four weeks! Bye, bye for a while.......

Some time later

Hello there. And what has been happening since you received the last issue of
this wonderful magazine? It seems like only yesterday! Well, for a start, I
am afraid that I have to report that despite further letters to Lucas/Nascom
and to I0 Research we have still NOT heard from them about the I/0 mapping of
their 80-BUS/Nasbus boards. Now, the questions asked were not too tasking, and

went along the lines of:

a) What boards have you/do you/will you produce that occupy 780 I/0 ports?

b) What are the recommended standard addresses for these boards, what
alternatives are there, and how are these options achieved
(1inks/PROM/etc.)?

c) Are NASIO and DBDR provided (necessary for Nascoms)?

d) Can the boards be used with Nascom 1/2/3, Gemini GMS811 & GM813?

e) Are there any special restrictions that we should know about?

Answering this lot should take about 10 minutes per board, and nobody makes
that many boards that this should produce a serious problem. And why am I
making all this fuss? Well, there are now about 25 80-BUS compatible boards
available, all fighting for 256 ports. Not a serious problem yet? Well,
unfortunately there have already been clashes. Gemini brought out the GM812
IVC some time before the Lucas/Nascom AVC. And yet the IVC uses ports B, B2
and B3, and guess what? - the AVC uses ports BO, B1 and B2. Yes, the AVC and
IVC can both be located elsewhere if necessary, but the standard software
“support for both of them assumes these port addresses. And why should someone
who may well want both boards be hampered by this restriction? Another
example of this clashing is between the Climax colour board and another board
being produced by a new manufacturer. The Climax uses C0-DO, and the first
release of the new board (which I can say no more about - tease, tease!) uses
CO-CF. It looks as though they'll have to change it before going into full
production. And we all know that IO Research have already shown a prototype
of their Pallette board, and have announced two other forthcoming products as
well. What ports do these use, and what will they clash with? This is mny
reason for the third part of question (a) above. I am not expecting gll
existing and potential manufacturers to send me full details of their yet-to-
be-released products, but it would be nice if they sent a note saying "New
board, available approx 3 months, uses ports 40-9F"! In order not to prolong
the agony, awaiting the reply of obviously disinterested parties, you will
find in this issue a VERY brief summary of current port usage. If you know of
any boards that I have missed, any mistakes that I have made, and any boards
that are under development (no need to say what), then PLEASE drop me a note.

Well, that's all there is space for. Material and ads. for the next issue by
July 30th please. And until then, TTFN.



A LIGHT PEN FOR THE NASCOM 2 J. AUCKLAND

D.Parkinson®s article on light pens, in VOL.1 Issue 3 of 80-BUS, prompted
me to finish writing this piece on the design of a light pen for use with the
Nascom 2. The pen has been in use for quite some time and seems to be reasonably
accurate, taking in to account the minimum resolution available with the
standard Nascom Graphics chip.

The design for the light pen evolved because of my need for a device that
would allow me to select routines from menus of routines. Some of these
routines were to be used to input data by using the screen. I wanted a routine
that would enable me to define the envelope shape of a particular sound that was
to be generated in a micro-processor controlled synthesiser. Thus a peripheral
was needed that would permit the definition of envelope shapes by drawing the
envelope shapes directly on to the screen. It seemed that a light pen would-— be
the most obvious device to use and so I loocked to various manufacturers for a
suitable light pen. Unfortunately, it transpired that the majority of pens were
sither out of my price range, or not quite the design that I required, and so 1
decided to build a pen specifically for the Nascom 2. The design works with my
system, and the pen and its associated hardware is far cheaper than any  other

pen that I know of.

FPEN DESIGN

Having looked at the various photo-electric devices that could be emplovyed
in the design of the pen I decided to use a Light Activated Switch, which is an
RS component type 305-434 (Sv), as the photo—sensitive device. This device
includes a variable—-threshold switch that not only enables the sensitivity of
the pen to be altered, but also reduces the component count by having the
threshold switch as an integral part of the sensor.

Refering to figure 1 it can be seen that the output Ffrom pin 4 of the
sensor is usually buffered by a TTL gate to bring the switched output to a clean
TTL compatable level. The time—constant components, R1  and Ci, set the
sensitivity of the device, large values of RC give a high degree of sensitivity.
It would be quite possible to use the circuit in figure 1 to directly interface
with an input port. On the prototype, a pulse of 2ous duration was output from
the photo-sensor every time the raster struck the active area of the pen. This
could be used to identify an individual pixel, or sub-pixel, on the screen area.
By loading each successive VIDED RAM location with the data FFH and by scanning
the input ports for a HIGH from the pen, it is possible to identify the pen
lacation on the video display unit. For a higher degree of accuracy, each VIDED
RAM memory location can be sequentially loaded with the data CiH, C2ZH, C4H, CBH,
DoH, EOH. This data will then enable the pixel to be subdivided into 6
sub-pixels, and will put a small block of white at the top left-hand corner of
the pixel, then at the middle left-hand side, and then at the bottom left-hand
corner of the pixel. The last three bytes of data put the small block at the top
right, mid right, and bottom left-hand corners of the pixel. Therefore, by
successively loading each contiguous pixel with the six bytes of data, it
becomes possible to identify the pen location on a screen with a resoclution of

48 x 2) x (16 x T) = 4608 locations

If the output from the pen were connected to bit 7 of port 4, a program for
identifying the pen position might look something like figure 3.
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This method, crude though it may be, does also need synchronising with the
BLANKING signal so that the "pen search” can commence as the screen scan starts.
Otherwise, pixels may be tested after the raster scan has passed, and prevent
the pixel under the pen from being tested at the same time as the raster is
being displayed under the pen. This method of scanning without waiting for the
blanking signal, gives rise to a screen full of random dots which, interesting
though it may be for the first 19 sscs., does not really solve the problem -in
hand. Also, if the scan program has to wait for the beginning of a new picture
scan before it can load the screen with one of the six sub-pixels, it can be
seen that each pixel will take at least 6 » 2¢ms to scan. So to scan all of the

7468 locations will take

& 2 7468 x Zoms = 92.16 seconds

With no stretch of the imagination can I say that this is satisfactory. A
faster method would be to fill the screen with white and to scan the input ports
for a HIGH from the pen. When the raster strikes the light—activated switch the
other port could latch in the memory address of the VIDEOQD RAM that was being
accessed at the time of the raster strike. As there are ie24 VIDEOD RAM
locations, it would be necessary to load in 8 bits to one port, and another 2
bits into the other port. This method would give the pen location on any of the
768 screen pixels. If the screen were successively filled with the six sub-pixel

bytes, the resclution could be increased to the full 4608 locations.

As the VIDEQ RAM is scanned under hardware control it is possible to tap
off the required address lines and to feed them directly to the input ports. The
program that I was using at the time of the pen’s design, required the
identification of the pen location as it traversed the screen in a left-right
direction. This would enable me to draw a wave—shape directly on to the screen
and then store it for later use. Alsoc routines had to be identified +Ffrom a
selection of menus, and so the pen location was required for selection

identification.

Refering to figure 4 it can be seen that the VIDED RAM is addressed by A9
to A9, the address lines AD® to A3 sequentially address 64 screen memory
locations, 48 of which are displayed, in a left-right manner. A4 to A% select
the 146 rows of 64 locations in a top—bottom manner, though it must be noted that
the screen top row is in fact the last memory row to be addressed, ie. 9BCAH to
OBF9H. Even though the Videco ram-scanning hardware is scanning from @@00H to
O3IFFH on the address lines, 1047, which is the NZMD PROM, selects the VIDEO RAM
write—enable when memory locations 0BoOH to OBFFH are addressed. Thus there is
an offset of ©800H to consider when evaluating the pen location from the VIDEO
RAM hardware address lines A® to A9.

VIDEQ ADDRESS LINES

To obtain the address lines, a small amount of soldering is required. It is
possible to tap off the address lines directly from the board, though I prefer
to keep all soldering and additions to the component side of the board, and it
was for this reason that I decided to adopt a “piggy-back®™ approach to the
address line location.

There are a number of ways to find the pen location by using the address
lines. the approach that I took was to identify 1 sub-pixel in a column of 48
sub-pixels. As long as 1 knew which column I was addressing I could find the pen
location on that column. It would be possible to find the pen position on the
left-right axis as well as the up-down axis, as long as I looked at all the
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address lines, but this would mean looking at more than 1 input port, and I was

already using that for something else.

address lines A4 to A% can be used to identify which of the 1& character
lines is being addressed. This brings the pen location resolution to 1 in 16. To
increase the resolution -we can lock at either all 14 raster lines, or, as the
minimum sub—pixel is only 4 raster lines, we can lock at the address lines that
relate to the selection of each group of 4 raster lines. The RS lines, R50 to
RS3, are used to select the appropriate raster lines for each pixel, and so by
looking at RS2 and RS3 it becomes possible to identify on which of the
sub-pixels the pen is resting.

A6 to A7 can, therefore, be treated as the Most Significant Rits, and RBZ
and RS83 as the Least Significant Bits, of a six-bit address that can identify =a

location in a column of 48 locations.

To tap off these address lines, I soldered lé-pin header-plugs directly on
to ICG8 and ICS3. This method allowed me to solder wires to the plug with ease,
and gave test-points to see if I had blown the chip by soldering too close to
it! The si» address lines were taken along the board and put on to the bus at
pins 59 to 64. On the Gemini Bo-BUS, these pins are now allocated as interrupt
request lines, powerfail warning, and backup power, so it might be advisable not
to put the video address lines on to the bus if you can help it. The Video
Blanking signal, VBLANK, was also taken to the bus so that the screen data would
be updated only in the screen blanking period. this prevents screen flicker when

drawing images on to the screen.

OTHER HARDWARE

For certain routines, I wanted to know if the pen was in the same place, or
whether it had moved from an area of white to an area of black. Unfortunately,
you can not merely test the pen status. This is because the sub-pixel consists
of 4 raster lines, each being 64us in duration, and each raster—-strike on the
- active area of the pen produces a pulse of Z0us duration. As the picture frame
is re—displayed every Z0ms, the sub-pixel will produce a train of Ffour 20us
pulses every 26ms. It is only through the persistance of vision that the image

appears to be constantly displavyed.

It now becomes necessary to build a circuit that will output two pulses.
Dne pulse will be of 26us duration, to indicate that the pen has been struck by
a raster, the other pulse will go high when the pen has been struck, and remain
high for period of time that is greater than 206ms and will also be kept high
every time that the pen is struck. By doing this, a high state is output as long
as the pen remains over the displayed area, even though the area is being
refreshed every Z20ms and being displayed for only Bous.

Figure S is the circuit diagram for the pen interface. IC1 is an NESSS
timer configured as an astable multivibrator, the freguency of which is adjusted
by RV1. ILC2 is a 7493 Binary counter and ICZ and 4 are 7409 NAND gates and

74L5126 TRI-STATE buffers.

On power-—up, the 7493 @ outputs are in a low state and so IC3{a), in
conjunction with the inverted output of IC2Z and the output from the clock
generator, begins®to clock the counter through i6 counts until 83 goes high. At
this point, one of the inputs to IC3(a) becomes low and so the clock pulses are
inhibited and the 7493 ceases to count. The HIGH at 83 is inverted by IC3(b) and
buffered by the TRI-STATE buffer IC4(a), the output of which will be enabled
only when SWl is closed.
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i1t can be seen that the output to the ports is now held at a LOW state. If
the pen is now activated a 20us pulse will be sent to both the OUTPUTY and the
RESET input of the counter. 83 now goes LOW, and thus ICZ{b) goes HIBGH, enabling
the clock input and allowing the count to begin again. The outputZ has now gone
HIBGH indicating a hit. As long as the frequency from the clock generator is
lower than 20ms » 16 ie about 800Hz, then ICZ can not count up to 146 before -the
receipt of ancther reset pulse. Therefore, if the pen is struck by the raster
every 20ms, IC2 will be reset and 02 will remain LOW and the output2 HIGH.

Even though the pen has moved from a white area to a black area, it will
not register the change until 16 clock pulses have been received, and RV1 can be
used to slow down the clock and increase the time taken to register a change in
state. This can be used to effectively slow down the speed of the pen.
Similarly, the frequency can be increased to a point where the reset pulse has
no effect. The two LEDs indicate the pen’s status. LEDI indicates whether the
pen has registered a hit, and LEDZ shows if the data has been enabled into the
ports. ‘ -
The prototype was built on a small piece of veroboard and housed in a small
diecast aluminium box, and seems to have tolerated an immense amount of
knocking. The pen was constructed using a small length of plastic tube with a
S-pin plug and socket to allow it to be disconnected from the system. I found
that it was easier to assemble the pen in three pieces than to try and poke
everything down the tube. If the sensor is glued into a smaller tube, (I used a
drilled, solid piece of plastic for this) and then that inserted into & larger
tube, the pen can be easily separated for modificaction. Similarly, the switch
can be set at the junction of two tube halves to facilitate re-wiring if

necessary.

It should be possible for most people to construct a light pen using the
above design,though I am guite sure that most readers will be aware that this is
only one way of obtaining information as to the whereabouts of the raster.

another method could be to count the blanking pulses, or indeed build a
circuit on the lines of the NASCOM VIDEO RAM scanning circuitry, or buy a GEMINI
video board and have done with the interface problems!

Now that ARFON have gone into receivership, it may be that this
do-it-yourself light pen will be the cheapest on the market, and I see no reason
why it can not be used for the GEMINI video board.

CLASSIFIED ADS.
PLUTO Colour Graphics Card with Extended Command ROM.
Suitable for any 80-BUS System.
Retail price including VAT over £500.
Will accept £320. Ring Bob on 01-542-0873.
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WORDSTAR FOR THE GEMINI IVC by Richard Beal

PN ——— S et o~ —— "~ -

Wordstar is almost certainly the most widely wused microcomputer word
processing package in the world. Produced by Micropro, it is available ready
configured for many computers. However, almost any microcomputer can run the
package, because it comes with an excellent install program and extensive
instructions on how +to patch the program to specify any features not readily
covered by the install program. This article describes how to patch Wordstar for
the Gemini IVC and keyboard, making best use of the Gemini features, for example
the cursor movement keys on the right side of the keyboard.

[Ed.'s note - Gemini have recently obtained a number of software licenses,
including those for Micropro's Wordstar, Spellstar and Mailmerge. These packages
are therefore now available from Gemini dealers in Gemini disk format, already
installed for the IVC. ]

Wordstar can be obtained in its standard form on an 8 inch diskette, and is
also available on many 5 inch formats such as Superbrain. Having migrated the
software from the alien disk format to your Gemini format, which may be done
using a program such as COPYSB, or with the help of a friendly dealer, you are
ready to install it. You must run the install program, even if you are going +to
enter all the hand patches for every option. This article does not cover the
printer patches, which are often unnecessary as you can select the CP/M 1list
device and a standard TTY printer.

When you run the install program, you will find that the Gemini IVC is not
a menu option, so you must select the user installed patches option for each
menu option which you cannot answer. Having written the installed Wordstar back
to disk, you are ready to load it under the debug utility and patch it. DDT,
731D, or GEMDEBUG are all suitable. If you use DDT or 7ZSID, remember to work out
the number of pages for the SAVE command before you start the debug program.

I will simply give you the values which I have found useful, as a complete
deseription of all the options can be obtained best by working it out yourself
from the manual. These patches are for Wordstar Version 3.0, and will mnot work
on earlier versions.

- Address New values Meaning

PR —— - - -

The following group of changes alter various initial values.

0%60 02 Change initial help level to 2.
0361 00 Display helpful message at start of
first edit.

0392 FF Enter Wordstar in non-document mode

instead of document mode.
Useful if you have a version just
for program text editing.

O3E7 Name Name of Wordstar, change if not V¥S.

The next change alters the keyboard to be consistent with CP/M etc.

0498 3 67 Make Backspace delete a character,
instead of just moving the cursor.
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The following group of changes allow use of the cursor keys

on the Gemini keyboard.

Deactivate Ctrl-Del (1F).

052D TF

0649 iC 00 Cursor left
0648 65 63

064D 1D 00 Cursor right
064F 5B 63

0651 1F 00 Cursor down
0653 24 64

0655 1E 00 Cursor up
0657 3E 64

The following group of changes alter the initial messages

displayed on the screen.

o181 Date
0190 Terminal Suggest '
01B4 Printer

The following changes are for the

Inspect and change as you wish.
'Gemini IVC".

IVC display.

0248 19 50 Rows and columns on screen.

024A 02 1B 3D Position cursor.

0253-025D Must all be zero.

025E 20 20 00 00 00 00.00 00 C9

026D 02 1B 2A Erase to end of line.

0274 01 OB Delete line.

0278 01 OE Insert line.

0284 02 1B 41 Inverse video on.

0288 02 1B 4E Inverse video off.

0292-0243 Must all be zero.

02A4 00 00 C9 00 00 €9 00 00 00 00

02AB o1 o Delays - not needed and 01 is the
minimum value.

02B0 00 00 00

02D2 10 Reduce "long delay" to sensible

length of time.

The next value applies ONLY to users of SYS with virtual
disk and the VFLIP option selected.

02DC

10 (normally 01) Default disk drive to test for

the Wordstar overlay file.

When you have installed these changes, remember to save the new version
Wordstar on disk. Then run it and it should work perfectly.

of
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AN INTRODUCTION TO BASIC ON DISK — THE MICROSOFT MBASIC INTERPRETER P. D. Coker

o o S o . o o R O o S o T R D > S g S 0 S = T " " o o T " S S S " " L = {1 S 5 7 o .

[Editors' note:
When Dr. Coker's article was first submitted I pointed out to him that this

represented an article on 'How to use a ripped off MBASIC', a practice 80-BUS
News could not condone. Dr. Coker agreed that in that light, I could edit it in
any way I wanted. However, on re-reading the article, I gleaned so much from it
that I consider it a very good commentary on the MBASIC manual (which I thought I
had read thoroughly). In the end, I find I have done very little of the scissors
job on the article that I threatened. I am unable to tell which version of MBASIC
Dr. Coker is using, my guess is version 4.x, I have noted several descrepancies
between this and mine which is version 5.21, dated mid 1981. D.R.H.}

Microsoft BASIC is available in a number of versions which differ mainly
in the number of features which they have available and the méedium in which they
are supplied. Perhaps the commonest form is the 8k ROM BASIC which is supplied as
standard on the Nascom 2 and several other machines, but increasing numbers of
80-BUS users have the disk-based version which offers many additional facilities.
The purpose of this note is to provide a simple guide to gome of the more useful
features which may be of interest. In this article, MBASIC refers to the disk
version of Microsoft BASIC; BASIC refers to other versions.

MBASIC has been available for several years and is regularly updated.
Users who have experience with BASIC on mainframe computers will find that most
of the statements, commands and functions with which they are familiar are
jdentical in wuse, or at worst only marginally different. There is also a wide
range of facilities not usually found in mainframe BASIC implementations. The
'"SAVE' eommand is a little more awkward to use and there are no matrix-handling
(MAT) statements. Alcock (1977) in his book 'Illustrating BASIC' shows how these
can be programmed in the absence of MAT instructions.

Having loaded MBASIC and achieved the 'sign-on' message, MBASIC will
display the amount of free memory you have at your disposal: MBASIC occupies
about 28kbytes and a 48k or 64k system is recommended. Following the 'sign-on',
the prompt, 'Ok' is displayed.

In common with most computer software documentation, the MBASIC manual is
not particularly 'user friendly' on first reading. Quite full explanations of the
commands, functions and statements are given, but it is not designed for the
beginner who can easily become confused by the intricacies of, for example, file
handling using random-access files. Some users will have lost, or never had a
manual (whoops!).

There are, in general, no hard and fast distinctions Dbetween statements
and commands in MBASIC and in many cases, commands can be executed as part of a
statement and vice versa - experience will show when you can't!

The following is a resume of some of the commands and statements first
time users or users converting from Nascom BASIC (or other BASICs) will not
necessarily be familiar with. The more usual commands and statements such as LET,
FOR -- NEXT, etc, I take as read and well understood. In the lists of commands
and statements which follow, square brackets enclose optional parts and < and >
signs enclose parts which the user has to supply.

AUTO:

This is a remarkably useful command for automatically generating line
numbers; to use it, type:
AUTO [(initial line>[,f<increment]]:
€.8. AUTO 100,10 will generate line numbers from 100 in increments of 10.

AUTO will provide a line number after every <cr> until-Control-C (°C) is
typed. If the initial line is omitted from the command, it is assumed to be 10
and this is the default value for the increment. If AUTO generates a line number
that is already in use, the line number is followed by an asterisk to warn you
that any input will replace the existing line. This can happen after an editing
session - with unfortunate consequences!
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RENUM
This is an extremely handy command and allows program lines to be spread

or packed, particularly after editing; new lines can be inserted between existing
lines. To use RENUM, type:

rENUM [ <A>[<B>[,<1>]]]
where A is the new line number of the first line to be renumbered, B, the line

number, numbers below which will NOT be renumbered. I is the increment. Default
values for A and I are 10, and if B is omitted, the whole program will be
renumbered in sequence. For example:
RENUM - renumbersg the whole program in increments of 10, starting with line 10.°
RENUM 150,,20 - renumbers the whole program which will then start at 150 and line
numbers will be incremented by 20.
RENUM 1000,100,50 - renumbers lines from 100 so that they start at 1000,
incrementing by 50.

Note that RENUM alters correctly all line numbers appearing after a GOTO,
GosyBs, IF¥....THEN, ON....GOTO or ON....GOSUB. RENUM cannot be used to change the
order of program lines nor can it (in common with AUTO) create line numbers
greater than 65529; an error message will result!

-

REM:
Apart from the normal wuse of 'REM' after the line number for program

comments, it is possible to use a single quote (') which may be placed anywhere
on the line, after the line number. Everything on the same line which follows the
w1 " 4i1l be ignored; this can be particularly useful for detailed comments -
for example:

100 FOR I=1 TO 255 'GO THROUGH THE ASCII CHARACTER SET

110 PRINT I,CHR$(I) 'PRINT THE APPROPRIATE CHARACTER ON THE SCREEN

120 FOR T=1 TO 500 'WAIT A BIT SO THAT YOU CAN SEE IT

130 NEXT T

140 NEXT I 'GO ROUND AGAIN! (AND AGAIN!)

EDIT:

The EDIT command in MBASIC is quite sophisticated and only a few of its
features will be covered here. Editing can be carried out both while the program
is being typed in and on the finished program. Single characters can be changed
either by typing <backspace> or <delete>. In the latter case, the deleted letter
is enclosed by backslashes (\) and a carriage return occurs if there are no
preceding characters. 1In this version of MBASIC, the typing of <*A> instead of
the <crd> at the end of the line puts you into EDIT mode and allows the use of
almost all the features of the EDIT command. If, having typed a <cr> you wish to
edit the line just typed, use '"®DIT .' - the full-stop indicates to the EDIT
command that the current line is to be edited.

EDIT Commands: -

I Inserts new characters into the line which is being edited (to a maximum
of 255 characters including the original text). Insertion is stopped by typing
(esc> or <altmode>, depending on your keyboard.

{del> The delete key typed during an Insert command will delete the character
to the left of the cursor.

{er> If a carriage return is typed during an Insert command, the effect is to
terminate the Insertion and print the rest of the line; the edited version will
then replace the original.

X The action of the X command is similar to the I command, but it causes
the printing of all characters to the right of the cursor, then it enters the ‘T
mode. This is a useful facility when new statements are to be added to the end of
an existing line (but don't forget the colon which is used as a statement
separator).

H The H command has a similar action to the X command but it deletes,
rather than prints all characters to the right of the cursor, before entering the
I mode.
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D Characters may be deleted by the use of +this command. nD deletes n
characters to the right of the cursor where n is an integer in the range O to 255
(0 defaults to 1 and if n is omitted, a default of 1 character is assumed). The
deleted character(s) are enclosed in backslashes and the cursor will be
positioned just to the right of the last character which has been deleted.

3 Searching for a character is carried out by this command which has the
general form nSx where n is the nth occurrence of the character 'x'. The default
value for n is 1 and the search begins with the second character to the right of
the cursor. All characters passed over by the cursor in its search are printed
and if the sought-for character is not found, the cursor will stop at the end of
the line; if the search was successful, the cursor will print the character and
stop to its right.

K This has a similar function to the S command but instead of printing all
characters as it passes over them, the command deletes them. The command has the

¥

general form nKx where n %s the nth occurrence of character 'x'; a default of 1

is assumed.
C The C command is used for character replacement in a line. It has the

general form Cx and changes the character on the right of the cursor to the
character 'x'.

E The E command terminates editing and outputs a carriage return; unlike
the <cr> command, the remainder of the line is not printed.

Q Typing of Q restores the original line and control is passed to command
level.

L If the L command is used, the remainder of the line is printed , a <cr>

is output and then the line number is printed; editing is restarted at the
beginning of the line. i

NOTE - If, during the running of a program, a SYNTAX ERROR is found, MBASIC will
automatically enter the EDIT mode, printing the message 'Syntax error in nn',
followed by the line number of the offending line. Editing can then start.

The best way to find out how the Editor works is to practice before you
write your Pan-galactic Black Hole Simulation program. [Ed. - This 1is all
superfluous if you use the Gemini on screen edit mode or Richards' SYS, although
under these circumstances the line length must not exceed the width of the
screen.

SYSTEM: .
The SYSTEM command exits from MBASIC and returns to the disk operating

system.

LOAD: .
The LOAD command has the format 'LOAD "<filenamed>"' and locates and loads

the file into memory ready for use. On completion of a successful load, the 'Ok’
prompt is given. The first double quote (") is mandatory but the second can be
omitted. [Ed. - For drive selection see the note under SAVE.

SAVE:

The SAVE command is used, as its name suggests, to save a program from
memory to disk. It has the following format:
SAVE "<filename>",[<disk drive no.>? ;
The effect of the SAVE command is to leave the current version of the program in
the computer's RAM and to copy an exact replica to disk where it is stored under
the <filename>. A frequent cause of program losses is when one inadvertently uses
a previously used filename (of a different program) as the <filename>. In this
case, the previous program is deleted from disk and replaced with a copy of the
current program under the old name - which can be frustrating! The moral is to
remember your filenames or to backup your program disks. SAVEing an ASCII file is
done by specifying the disk no. (usually O or 1), followed by an A - for example,
SAVE "TEXT.BAS",0,A saves TEXT.BAS as an ASCII file on drive O. ASCII files are
larger than the normally saved files and are both slower to load and more
extravagant of disk space; their chief advantage is that +they can be used as
direct input to other programs if required.
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[Ed. - My version of MBASIC works differently, in the form of:

SAVE "<[disk drive name: |filename>",[ protect or ASCII option]

So SAVE "B:FRED",A means save file FRED to drive B: in ASCII format. This format
also holds true for LOAD, KILL, OPEN, NAME - AS, MERGE and CHAIN.]

KILL:
This command erases a specified file from disk; if the file does not

exist, an error message is output as is also the case if an attempt is made *to
erase a file which is in use. The format of the KILL command is: :
KILL "<filename>".

NAME:

Renaming of files is achieved by the use of the NAME command which has
the following form:
NAME "<o0ld filename>" AS "<new filename>"
If the proposed new file name already exists, an appropriate error message is
printed.

MERGE:
The MFRGE command is used when it is desired to put part or all of two

programs together to form a new program. It should be used with care since the
results of merging two programs can be unpredictable (or just plain messy!). It
has the following form: '
MERGE "<filename>"

The effect of this command is to load <{filename> into the program already in RAM.
Where the loaded program and the original program have identical line numbers,
the loaded line numbers replace the existing line numbers. The file name to be
loaded must specify an ASCII format saved program, otherwise a '"BAD FILE MODE
ERROR' will occur.

FILES: »
This command is used to print out the names of ALL files, regardless of
type, on the current disk. It is equivalent to the 'CAT' or "CATALOG' commands in
mainframe BASICS, and to the 'DIR' command when at disk operating system level.

Naming of files:

In MBASIC, all program and data files have a filename. This is a 'string'

expression between 1 and 8 characters in length; the first character must not be
a null (0) or a byte of 255 (dec.). The format of a filename permits the addition
of an extension, which can be used to convey further information about the file.
The usual way of naming files is to give the filename, followed by a full stop
and a 3 character extension. Thus FUNNYONE is a valid filename and so are
FUNNYONE.BAS, FUNNYONE.DAT or FUNNYONE.123 but OFUNNY is invalid because it has a
'0' as its first character. As a matter of sensible programming technique, it is
wise to name BASIC program files with <{filename.ext>, e.g. COUNTER.BAS for the
program or COUNTER.DAT if it is a data file. Note that, then loading a BASIC
program file with 'LOAD', inclusion of the .BAS extension is optional, although
it might be wise to include it if you have, for example, a data file as well as a
program file under the same filename. The same holds true when SAVEing a program.
File names can consist totally of numbers, or have some non-alphanumeric
characters - 13579081 .BAS is allowed, as is FILE$$1 or PROGEL2. Filenames in lower
case are the same as their equivalents in upper case - SHEAR and shear , for
example.
[Ed‘ -~ QCarefull!! If given a lower case file name, MBASIC will save and load it
as such. However, if say an ASCII file were saved with a lower case file name for
the purpose of loading into an editor for instance, then CP/M would not be able
to find it as all CP/M command line input is converted +to wupper case
automatically. |
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File Handling:
MBASIC has excellent disk file handling capabilities; the statements

'"OPEN' and 'CLOSE' do just that. Files may be sequential or random as far as
input and output are concerned. The 'OPEN' statement has the following format:
OPEN "<mode>",<file number>,"<filename>",[<drive no.> |

<mode> 1is a single letter string (0,I, or R), which indicates the type of input
or output to or from the file. O implies that the file is opened for results to
be written INTO it (i.e., an output file); I shows that the file is opened so
that data can be read FROM it (i.e., an input file). In both cases, the data
movement is sequential (in order). The R mode is used for random input/output in
groups of up to 128 character records, and any record of a file can be read or
written +to at any time; unlike the sequential file, a random file can be written
to or read from at any time.

<file number> is the number of the file as used in the program and is an integer
from 1 to 15; it refers to the file in later I/0 operations.

{filename> is the name of the file, and must be enclosed in double quotes.
Ldrive no.> is the number, usually either O or 1, of the disk on which the file
resides, or will be written to. [See Editors' note under SAVE.] '
For example:
OPEN "I",1,"INPUT.DAT" - will open file INPUT.DAT so that data from it can Dbe
read by the progranm.
OPEN "0",2,"RESULTS" - opens file RESULTS so that data from the program can be
written into it.
OPEN M$,N,F$ - opens the file whose name is in F$ (supplied earlier in the
rogram, together with M$ and N) as file number N in mode M$.

Ed. - Mine is different again, in the form:
OPEN <mode>,<file number>,"<[drive name: |filename>",[ record length |
All is as above, except that the random access file mode may vary the length of
the records saved between 1 and 128 thus saving disk space.ﬁ

Input and Output to sequential files:

This involves the use of the INPUT and PRINT statements: INPUT is used to
read data from a file as follows:
INPUT £<file number>,<{variable 1list>
where <file number> 1is the number of the file OPENed for INPUT and <variable
list> is the list of variables which are to be read in as would be the case with
a normal INPUT statement, although no '?' prompt is printed. When numeric values
are input, leading spaces are ignored but everything else is assumed to be part
of +the number, which terminates when a space, <{cr+1f> or comma is read. When
string items are input, the first character which is not a leading space or line
feed is assumed to Dbe the start of a string item; if this first character is
found to be a ' " ', the item is taken to be a quoted string and all characters
between the first quote and a matching second quote are returned as characters in
the string value. The string may not be more than 255 characters long and will be
terminated before this if a comma, <cr> or <1f> are encountered.

PRINT £<file number>,<variable list> is used to save results to a file.

CLOSE <file number> terminates input or output to that file; CLOSE without a file
number, terminates I/O to all files previously opened.

The following example of sequential file I/0 for numeric items may be useful:
1000 OPEN "0",1,"RESULTS"

1010 PRINT £1,4,5,D 'Write the contents of "RESULTS" to the file

1020 CLOSE 1 'Close it for writing, set pointer to start of file
1030 OPEN "I",1,"RESULTS" 'Open "RESULTS" for reading in data

1040 INPUT £1,4,8,D 'Read in the data

Files are also closed when the 'END' statement or 'NEW' command are executed; the
"STOP' command does not close files.
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LINE INPUT may be used with disk files and has the same format as INPUT; it is
used for reading in an entire file line without using quotes, commas etc. and is
particularly useful if a SAVEd (ASCII) BASIC program is to be read as data by

another program.

EOF (end of file) detection. This function is used to detect when there 1is no
more data in the input file; it takes the' form: X=EOF(<file'number>). When there
is no more data, EOF is TRUE (-1), otherwise it is FALSE (0); an INPUT PAST END
error will occur if an attempt is made to read past the end of a data file. For
example:

100 OPEN "I",1,"RESULTS"

110 I=0 ,

120 IF EOF(1) THEN 160

130 INPUT £1,X(I)

140 I=I+1

150 GOTO 120

160 .... next part of program

Random file I/0:

So far, all the examples of file handling which have been discussed here
have concerned sequential files, but there are a number of applications where the
time taken to access a sequential file will be excessively long since in order to
pick out a data item near the end, all the previous data records have to be read!
This is particularly awkward where, for example, a selective search of a mailing
list or inventory is required. The rate of data transfer in random I/0 files 1is
also faster and the process altogether more efficient than is the case with
sequential files, but the technique is rather more complex, and you are advised
to try the sequential method to gain experience.

OPENing random files is done in exactly the same way as sequential files,
except that the mode is set to "R"; CLOSEing is done in an identical fashion.

Reading and writing data to random I/0 files:

‘This 1is accomplished by using the PUT and GET commands. Bach random file
has a buffer up to 128 byte long associated with it and data is moved into or out
of this buffer from or to the data file. PUT takes data and writes it into the
buffer and GET reads data from the data file into the buffer; the format for
these commands is:

PUT <file number>,%<record number)]

GET <file number>,|<record number> ]

If the <record number)> is omitted from either statement, then that record number
is incremented by 1 from the previous GET or PUT, and the appropriate record is
read or written into the random buffer. The highest record number which is
allowed is 2046 and an initial GET or PUT without a record number will read or
write the first record. If an attempt is made to GET a record which has not been
PUT, +that record is returned as a series of zeroes and no error message is
displayed. Further information on random I/0 files should be obtained from an
MBASIC manual.

[Ed. - Mine is capable of 32767 records. ]

DELETE:

Three possible versions of this command exist:

DELETE <line number> deletes that line oﬂly;

DELETE-<line number> deletes every line of the current program up to and
including the current line;

DELETE <line number>-<line number> deletes inclusive line numbers from the first
to the last.
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LLIST:

LPRINT:
These have the same functions as LIST and PRINT in 8k ROM BASIC, ©but

output is direc¢ted to the printer. If a program halts for no obvious reason and
LPRINT has been used, check that the printer is switched on and 'on-line'!

DEFUSR:
This has the function of defining the starting addresses of assembly

language subroutines; up to 10 such subroutines can be used. The format is:
DEFUSR <digit>=<X> where X is the starting address.

ERASE:
The arrays or vectors specified are deleted and may be redimensioned if

required. The format is: ERASE <array name 1>, ....... <array name n>

PRINT USING:

LPRINT USING:

The format of these statements is:

(L)PRINT USING <string>;<list>

These print (on screen or printer) the values of the expressions in the <list> in
a manner dictated by the <{string>; the <{list> contains constants, variables or
expressions to be printed, separated by punctuation as in the PRINT statement.

ON ERROR GOTO:
The format for this statement is:

ON ERROR GOTO <line number>
When an error occurs, it diverts to the specified line; sets the variable ERR to
the error code and ERL to the offending line number. ON ERROR GOTO O is used to

disable error trapping.

RESUME:

This is used to restart program execution after error trapping. Normally,
a line number is specified but if it is omitted or set to zero, then the program
resumes at the statement where the error occurred. RESUME NEXT causes program
execution to resume at the statement after the one where the error occurred.

SWAP:

A facility which allows the values of two variables to be exchanged. They
must be of the same type - e.g. strings, integers or reals. The format is: SWAP
£Lvariable 1>,<{variable 2>.

TRON: :
Enables the trace flag; this prints the line numbers of statements as

they are executed and is useful for debugging. It can be used both as a command
and as a statement.

TROFF:
Disables TRON; TRON is also automatically disabled by the 'NEW' command.
Operators:

Operators are used to add, subtract, multiply etc. in statements; there
is an established order of precedence as follows: parentheses - 'brackets' have

the highest precedence and the rest follow in decreasing order; exponentiation
(*), negation (-), multiplication (*) and division (/), integer division (\),
modulo (MOD), addition (+) and subtraction (-) (subtraction is not the same as
negation!), then the relational operators = , <> , <, >, <=, =<C , >= , =>, The
logical operators which follow are also in decreasing order of precedence: NOT,
AND, OR, XOR, EQV and IMP. (XOR is exclusive OR, EQV is Equivalence and IMP is
Implication.) All the logical operators are 'bitwise'.



20

Numbers and other numerical expressions:

MBASIC permits several ways of processing or printing numbers. 8K ROM
BASIC recognises integers and real numbers (integers are numbers without a
decimal part - e.g. 10, 3, 1001 or -54); real numbers are those with numbers
following the decimal point and are of single precision accuracy (the first seven
digits of the number are regarded as significant and the seventh is rounded up) .
Scientific notation is also allowed -~ for example, 1,000,000 is 1E6). In addition
to these, MBASIC permits the use of double precision (14 significant figures)
arithmetic. Numerical constants with more than 7 digits, or a D in place of the E
in the exponent are double precision, as are constants followed by a £ sign, as
in 1.25%4789£. If a constant is followed by an exclamation mark, it is considered
as a single precision constant, even if it has more than 7 digits; for example
4.5555671! is interpreted as 4.55556.

MBASIC also allows hexadecimal and octal constants and these must be
prefixed by &H or &0 respectively; the constant must not contain digits other
than O - 7 for octal constants, and 0 - 9, with the 1letters A -~ F for

hexadecimal. »

Variables may be declared with single or double precision, or as integers
or strings. They may be explicitly declared by 'type’ as follows:

Type Symbol
String 0 to 255 characters..... ceesensees seseesacns crressncassns B
Integel‘ fI‘Om "32768 tO 32767..:-0. ooooooo s 08 8000 L A A A A I N AR A Y 3 %

Single precision (up to 7 digits, exponent between -3%8 and +38)0eeans !
Double precision (up to 16 digits, exponent between -38 and +38)1eees £

Types may be changed by explicit definition, another version of DEF; if no type
is specified, MBASIC assumes that all variables are single precision. The format
of the DEF statement is as follows:

DEFINT & «eous ..defines a as an integer variable

DEFSTR 4 +e.....defines a as a string variable

DEFSNG a +esss ..defines a as a single precision real variable

DEFDBL 2 .......defines a as a double precision real variable

One or more letters may be defined in this way - thus DEFINT I - N defines
variable names beginning with the letters I to N as integers and DEFDBL D
indicates that variables Dbeginning with the letter D are of double precision

type.

Variables in MBASIC can be of any length (within reason) but only the first two
alphanumeric characters are used and the first character must be a letter. [Ed. -
Different again. Variables may be up to 42 letters or numbers, the first must be
a letter and the first letters must not form a reserved word.j'

Intrinsic functions in MBASIC:
Most users of ROM BASIC will know that a range of mathematical, algebraic
and string functions are available. MBASIC has more!
CINT (X) converts X to integer
CSNG (X) converts X to single precision .
CDBL (X) converts X to double precision
(the range of the argument for CINT(X) must be between -32768 and 32767,
otherwise an arithmetic overflow occurs)

ERR and ERL respectively give the error code and line number of the last error
which has occurred.
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FIX (X) returns the truncated integer part of X. It is equivalent to SGN(X) *
INT(ABS(X)) and does not return the next lower number for a negative value of X,

unlike INT(X).

HEX$(X) returns a string in which the value represents the hexadecimal equivalent
of the decimal (X). OCT$(X) does the same in octal.

INSTR([I, ]X$,Y$) looks for the first occurrence of the string Y$ in the string X$
and indicates the position. I is an optional offset in the range 0 - 255.

SPACE$ (X) returns a string of X spaces; SPC (X) prints X blanks on the terminal.

STRING$ (I,J) returns a string whose length is I and is composed of ASCII code J
(J is in the range O to 255 but not all the codes are printable).

Other items of possible use....

The statement (or command) RANDOMIZE allows you to 'seed' (or set up) a random
number generator.

The largest number that MBASIC will allow is 1.70141E38 and the smallest positive
number is 2.9387E-38 .

There is probably no better way of finding out what MBASIC will do than
trying it out on short programs - you will probably find out more this way than
by studying the manual - although the manual is an invaluable source of reference
if you get stuck!

One problem which you may come across is that of portability - not
everybody has MBASIC on disk and most of the commands and statements mentioned in
this article are only found in extended or disk versions. MBASIC is interpreted
on a line by line basis and a program in MBASIC is slower in execution than would
be the case with the same program which has been written and compiled using
Digital Research's CBASIC which is designed for use with CP/M. MBASIC is usable
on systems with all sorts of DOS and appears to have more functions and
facilities and, unless speed of execution is important, would be preferable if
you were considering the purchase of a disk BASIC.

I would like to thank my colleague, Laurie Hodges for the opportunity to
use the MBASIC facility on his machine; thanks are also due to Microsoft for
producing a manual which provided the inspiration for this article, and +to Dave
Hunt for some constructive 'hacking'.

CAN ANYONE HELP?

The following books are out of print, and Rory O'Farrell would like to hear
from anyone who can help him obtain copies - all reasonable expenses paid!

A.V. Hershey,‘"Calligraphy for Computers”. NWL Report No. 2101 (Dalgren, Va:
U.S. Naval Weapons Laborarory, Aug 1967) NTIS number AD662398.

Wolcott, N.M. and J. Hilsenrath. A Contribution to Computer Typesetting
Techniques: Tables of Coordinates from Hershey's Reportory of Occidental Type
Fonts and Graphic Symbols. Washington D.C.: National Bureau of Standards
Special Publication No 424, U.S. Dept of Commerce, U.S. Government Printing
Office, 1976.
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ECONOMY BLEEPER - By R. A. E. Milton

After reading the review of the E.V. Bleeper in Vol 2, Iss 1, I realised that
this could be a useful addition tc my Nascom, however at £12+ I thought this
was a bit pricey. So I decided to take the cheap way out and design my own,
it turned out to be so succesful that I thought other readers may find it
useful.

As T have not got an IVC I'm not sure what sort of signal is available to

trigger the bleeper, but the circuit below is quite simple and could be easily.

adapted to work from any input. The rising edge of a pulse will trigger the
monostable IC1 and this will make the output go high for a period determined
by the setting of VR1. Whilst the output of IC1 (and pin 4 of IC2) is high
then IC2 will oscillate and produce a two tone warble from the speaker, the
tone of the warble can be altered by VR2. The volume is controlled mainly by
the type of speaker used. I found an old telephone insert with a DC
resistance of 80 ohms which works well, but a conventional speaker can be
used. I've got my bleeper hanging on bit 2 of Port O where it is activated by
sending this bit high, this is simple in machine code or BASIC.

Whilst on the subject of hardware, many moong ago I built the graphics mod
(INMC80 issue 5) and found that it worked very well but gave very small
vertical gaps between continuous characters. On my Nascom 1 this was overcome
by changing IC18 from 74LS12% to an ordinary 74123 and replacing R6 with a 10K
ohm preset, this can then be adjusted so that it just removes the gap without
the characters breaking up. It's probably a bit naughty but its been working
for a year with no trouble.
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THE EFSO0ORM FX8UY FIRINMTER..

5 reviow v Rory O Farrell
if there is a standard printer in the microcomputer

world, it is  probably the EFSON MXE8E. While considering the
purchase of one of these, 1 learned of the imminent arrival of
a new model, the FXEG. Its preliminary specification and the
reputation of EFS0ON decided me to walt a few weeks and get one
of these. & la David Munt in INMC No.o 7, 1 propose to review
this printer, using 1t to print oot its own review, which will
be sent to the Editor as camera-ready copy. This will explain
any departure from the Figh standsrd of tyvpesetiting in the
BRES News.

The FASEH is approximé twice the size of the IMP,
meEssuring 17w ow 14"d = As standard, 1t comes with a
Centronics intertace, but Jutimﬁal interface boards are readily

available +to ogive and TEEE 488: these may also provide
bigoer buffers. 1 urchaaéd my printer with an REZZE 8k buffer.
The printer : deliversd in a stuwrdy card carrving bow, with

foam inserts. insert the Bk RBEIZE interface buftfer, it was
neressary  to  open “the case by removing fow FPhillips-tvpe
srrews,. The Sk buffer plugosd into a prefitted socket within,

sitting an  Ffowr plastic supports, for  which screws were
provided by bthe buffer manufactuwrers. Being desiogned $or the
MXEd, the buffer was a tight squesze, as a 48 way umbilical
cheated it of about */i.". By loosening the adioining board,
erough room was oreated. The buffer board 1s selectable tor the
usual parity and stop bit thlUﬂxu These selections are made by
zliding 1little {(zupplied: connectors down onto prepositioned
lines of contacts. These are Enown  as Herg  connectors. e
goldering is reguired. This complete, it only remained to sst

the power-on options of the FX80  and the Microbuifer, then

reatit the 1id. A little panel over the Centronics connector
s bo bthe DBEZ2E connector  for  the RBZEZ
I set as follows:

removes bo allow acos
interftacs. The options

Microbuffer Baud rate 1200

Microbuffer Link block §1 Microbuffer Link block §2

Fin B fpen Fin SH Jusped {1 stop bit!
Pin B Jusped {Inverted busy] Pin WL Open (B bit word)

Fin X Bpen Pin EP pen (Not selected)
Fin # Jugped {Hrdwre H/shk} Fin FI Upen {(Parity disabled)
FX88 DIP switch 1 FX8@ DIP switch 2
S1.1 O#4 Selerts Bﬁ coluin length on power up  SW2.1 On Frinter permanently selected
SWi.Z Dn 562.2 On Buzzer on

SH1.3 O * gaaer end detector SW2.3  Oft 1% perf. skip off
SWi.4  OH *  buftfer for prog. chars SHZ.4 i futo LF off

SWi.5 O+ " Horaal print

SWi.6  On o

SW1.7 04 } Type font with £ char

SW1.8  O#+ }
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As supplied, the printer comes with both friction and
pin feed. The Friction feed can handle roll paper and cut
shest, the pin feed can handle paper from 9%'/x"to 18". I don 't
think that it will handle the 92.25" paper width of "A47.
Optional tractors are available to handle from 9" down  to 4.
Thers is & little more movement in the pinfeeds, but I'm not
sure if it will take that intermediate size. I vou are into
roll paper feed (jumbo teletype rolls cost very much less than
pin feed paper), then order the machine with the roll o paper
holder.

In its facilities., this printer offers a gresat deal. It
prints using descenders, which greatly improves the legibility
of lines. Mormally, it prints in Fica, with 88 chars per line.
It can provide Floy B oevr oy eod RN I B vl o LR oo Lo
or Condensed at 137 cpl. Elite mode at 96 cpl, Enlarged Elite at 48 cpi
and Enlarged Condensed are all readily
available. It is also possible to print all characters
irn Proportional spacing, where each letter occupies only its correct
width. Besides the above options. the printer can also print in
Ttalics, which Yont can be printed in all the above spacsings.
Eut the good news 1 have kept wuntil last - the printer can
have up to #2586 programmable characters! These need ot &ll e
programmed - it is possible to copy the standard character sets
cwver to the 2k buffer used for the programable characters, ar
modify  only those characters you wish. In this mode, one oan
arceass the characters in proportional or constant width  modes,
and print  in  the various weights of type illustrated in this
FrE L S

It provides 9 different alphabet options for the accent
aymbols  required in other langusgss. Which one of these iz set
on powerup is determined by option switch selection, bt they
carnn all he accessed wunder software  control. You will have
roticed my wse of a. This was achisved by switching to  ths
French character =set, where it replaces the @ sign. The only
character sebt in which it cannot power up  seemns to be  the
version intended for Japan. This uses the standard ASC0IT set
with \ replaced by ¥. Accompanying the FX8@8 is  a substantial
manual , spiral bound and nearly 200 pages thick. This explains,
using a version of Microsoft BARIC. how to acces all  the
different Ffacilities of the printer. Thesse programs will be
sasily adapbted to the Nascom. Using  XBASIO, it is wonly
necessary to  substitute  PRINT £13 for the LPRINT commands.
While printing plain text, the head whizzes along at 168 cps.
Fancy printing slows it down somewhat. as does selection of the
Giuiet mode. This turns the printing speed down to B88cps, with a
reduction in noise - hut it is not terribly noisy anyway!

v
1

i

Frint can be ewxecuted in a number of type weights. This
example is in Emphasised, and this in Double strike., Not all
stvles are available in all faces, but there are sufficient for
most  purposes. Line feeds are software programable in a number
of options, and form lengths can also be software aselected.
Bobtl Horizontal and Vertical Tabbing are fully supported, the
vertical option supporting up to eight different +forms, mach
with different vertical tabbing positions. Reverse linefeeding

et
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can be achieved with software. which mavy greatly simplify
plotting applications. The various software selectable options
are invoked by sending an  ESCape code Ffollowed by epecific
byvteds) to  the printer. Underlining can be turned on or off at
will. The printer can be ueted to set the left margin of
the print area, and also the riaght margin, forcing the tvpe to
wrap around when this position is excesded.

r’:

For graphi
Mese

s, this printer can support a nunber of ot
densities. T &

1
arr

* Mode

Hormal denﬂitv
Dual den, du@ﬁw

Buad density
CRT graphics 1
Flotter e
LDRT graphics &

RS RE S

These can all be accessed by using the appropriate ESC cods,
followaed by bytes indicating the length of the graphic code
following, then by the bvites of graphic information. fAs the
graphics are potentially very powsrful . a cursory demonstration
of them would not do them jUEthun ao I o won 't attempt one. T am

ooking forward to linking the FXBE to my still to be delis ]
Climax Colow Graphics board to draw (via suitable software!’
pmrotures in black and white of the scresn contents.

The table of options printed above contigure the Figé
woy bhat 1t may be plugged in as & replacemsnt for the IMF, with
the oproviso that the EFS0N provides 1its  handshake at  RE:
1 s on Fin 28 of the Microbuffer REZZZ connector. while the
IMPF supplies 1t at TTL levels on pin 19, The level ahifting

circuit  dis  dealt with in detail by David in S8RBUS News Vol 1,
Mm IS I 2

s I oam sure is obviouwus., [ am very pleased with the
printer. It costs approx £425%  plus  VAT. and the Bk serial
buffer costs approx £125. a0 roll papar holder is  stronoly
sommenced and  tractor feed would be necessary for label or
mareow form handling. Its speed of 168 ocps is very impressive,
thowgl 1t does slow down for twiddly bits. I swuggest that many
of dits users will opt to deive it abt 608 or 19.2Ek baud. I look
forward Lo many vears of service from it. whern I have finished
customising my text editor to allow for the differing spacings
and  tvpe densities. This is being written on a quickly cobbled
up set of patches to an existing text editor, but the printer
demands better than that!
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80—BUS PORT MAP

Owing to lack of supply of information from two companies (see Editorial)
there seems little point taking up pages detailing information that may be in
error. However, there is a definite need for some published information on who
is using what ports, so the following page gives brief details of the port
arrangements recommended by each manufacturer for their own boards. If you
know of any additional boards that should be listed,
information ASAP. In the next issue we hope to publish this information in

much greater detail.

Arfon Microelectronics

AM819 - SpeeCh bOaI‘d . - . . . . . L) . . 3 . » . . - F6

Climax Computers
£C837 - Colour Graphics board + . « . .

EV Computing
N EVB14 had IEEE 488 board - - * . . . . . .

Gemini Microcomputers
GMSOZ - 64K RAM bO&I’d . L] . . . - . . -

GM803 - EPROM/ROM board . . « « . .« .
G‘M809 - FDC board s & e & & 2 & » = &

GM811 - CPU-I/0O board « « « « « « « + &

.

. CO-DO

. « 34-3F

- . - FF
« +« « FF

. EO-E4

. « BO & B4-BF

GM812 - Intelligent Video Controller (IVC) board . B1-B3

GM813 - CPU-64K-I/0 board .

.
-
.
3

G’M816 - Multi"I/O bO&I‘d s & s & s e+ s
GM829 - FDC/SASI board . « « « « o« o« «
GM833 - 512K RAM-DISK board . + + + « &

I0 Research
10824 - A/D Convertor board « « « « + &

10828 - PLUTO Colour Graphics board . .

MAP 80 Systems
MAP256 - 256K RAM board + + + o + « « &

MAPVFC - Video/Floppy Controller board .

Microcode (Control)
MP826 - 32K CMOS RAM board - - . . . - .

Nascom Microcomputers
Nascom 1/2/3 - CPU-RAM-I/0-Video boards

RAM B - 48K RAM board « « + + « « +» + &
AVC -~ Colour Graphics board . « « « +

FDC -~ FDC board « « + ¢ ¢ o o « « o &

. B4A-BF, FE & FF

-

I/0 - PIO/CTC/UART board . . . . . 08-0B,

.

.

.

.

.

. 10-2F
. BO-E7

. FB-FD
. AO-A1
« « « FE

. « EO-EF
+ + . FF
00-07

« « « FF
. BO-B2
. EBO-E4

11-12, & 14-1F

please supply the



27

juey} 03 JUSS BT JI8L0BIBYD W 8I0JOQq

WA uedoM, 8q 0f pesuU YOTYM STBUTIISY} MOTE LEHA X0 BT STUZ
20 JO NUTY3 usDd T esn LTuc Y] *I930BIBYO 8Y3 oa0jeq jndino sI
Tinu 8 usy} Je30BIvyd jndut ey} Furuanyes erogeq el STY] §988
sutynod jndul Jejowavyo eyj JI *(NITALL) euijnox gndut eufy
edfqere) oyl £q psosez usyj PUS POUTWEXe ST 39Y]} J91y ® ST BTYL
*387y e3hq gndur ae3jm sTINN

*£73004200 Ja0oM  HICIM, Se¥su STYL - W252°C91LY @a0d,,
iAen oTdWTS ® UT SWOOISAO BQ UBO STYE |SUNNTOO 89U UBY} 8I0W

308 4, u0p nok 03  HIQIM, 396 nok IsAe JRUA ‘sjusmerBlS WINTHd,,
UT SBUWOD FUTSN SUMNTOD SeJy} UBYY ea0m sABY o0f Jurhiy puw
asqutad ®  Y3TM HISYE Juren usym jTnses JUT4BITILT uw §8Y STYL
‘enTBA STU3 386 JON 80P 30nq  HIAIMT S386 DURWWOD WU HIAIAM,
ey} ‘aesesoq ‘mowy 3 ,u0p I e4dq ejmiedes ® oq 03 SBY STYL Lypm

*SBUWOD Y3TA Furjutad 107 TBUTWISY JO YIDIM

‘PURWEOD U HIGIM, 44 388 ST STUL *TRUTWISY JO UYIPIM

*puBMWOd U GTIAN, ou3 £q jes
ST SNBA BTY] ‘uanjel eFvlaawd Je3ye jndyno of s[Inu Jo Jequmy

g0} 03UT pepwol ST ,u, 3x0d eyl <uOTAONIFSUT ,(D)‘d NI,
8Uy  eABY jo0u B90p (OgOB BY3 sw  u, jxod woaxy sndur JoJ uojeTey

*3dex ST ,(O)(NY, JOQUNU WOPUBI 8B UG SIBYN

*Aq JequNuU WOPUBI 3EB] SYL

£1dratnm o3  3yFts eyz Jo enywA YOTYM PUTI O3} pesn BT poss eyl
*(IN¥ £q pesn senyea jutod Buriwoly Jo eTgmy

*I038IUSH JOqUNU WOPUBI JOF pees 8jdq ¢

*jusTiond puw puspPTATP dYj J0) BI8}BTHOS JUSTOTIINS &I8 8Isyy
1843} 08 BUTINOI SIYF OUT DPBPEOT BT JOBTATP oY} sI0Jsasysj
s1838THoa eyl uT pley eq T[I® jouUURd gqueTyonb puw JOSTATP
‘PUSPTATP  OYJ “UOTSTATP J0J SUTINOL UOTHOBILGNS UCIOTSIHS

*L0OL o3ut pepsol eT ,u, jxod eyp -uotjonagsut (D) 0O,
9y} 8ABY 30U SB0P 0QOB U3 &8 ,u, 310d 03 yndyno J0F UOFSTOHG

*,E0IF D4, °ATE 0} PeSTIEILTUT ST STYL
».(X)¥sn, uotjouny peutjep aesn oy dunp

0ISVe 3aw3s wieM oy dump

N 5 O S P B 0 20

I0J POSN ST 4T JBUM

w#xw BIOL 03 000} WOLF WYY 008dS NIOM UL yyy

Aromew oy3 Jo efwsn s, JIgVH JO QOﬂ»@Hnummczm

} govd L*y a8p DISVE HWOE HOONSVN Jo

YyOL  DIAION

€901 NYHHOO

Zr0L  HIQIMT
0L STINN
0L ENSdNI

VLOL  (NY¥IST

Y0l

Lioi qHEs

6001  4NSAIQ

9001  €0SLN0
ool usn
0001  OASHUA
Iopy  emen

sBuTiIon sy

d3aXdvd—adAOT1 14VvI Ad
| LHVd

-d319wassv-sia
oI1Sve
WOH
WOJSVN

y
b




28

*juCWe}BLE ,U‘HYETID, SU3 L4 peBusyo eq uwo 3] -esn TTIM DISYH
38U} WYY UT UOT3BO0T 385yBTY Sy} JO BBOIPPE OU) SUTRIUOD LYY
raejutod RyY S[qBITRA® 3887

‘juswelelE | VIVA,,

10 WEY, ® J0 s9jonb uT BUTAYE ¥ B®  YONE JUSWe3IB3S TRILLTT
® 4w Jurjured ST 3T 38YI DIV TTe4 04 pesn ST Fwly eTY]
*Be1y juswWe}wlE [BISITT

*BUTILE = OX82Z~UOU ‘OTISWNY = 0I8Z ~IBT WYY
suotsseadxe juexanc oyy jyo ,8dLy, eyj surejuco FeIy STUY
sBery odfy wiwg

*fexas petiToeds oyl 639810 J0
838007 03 SBY 3T JT SMOW{ 3T 38U} O6 30U JO JUSWOLEYS |, WIQ, ¥©
ut ST 4T JT 1183 03 SUTLNOI YOIBAE OTqRTIRA .oyj} £q pesn 8T STUL
*98 8TQBIIBA 83BEd) [/ 838OOT

*.852 HIQIM, 398 03 ST sTY}

203 eano y cpesn aav 6908ds 0BG pus | NHWHOS, usuym jndino  eq
03 BJTYD snotands 8En®O URO STYL *,X, MOU SU} 0} 308 30U €T 3T
suop 8T  A‘Y NEHYOS, USUM puw pojuewsiosp LON ST 3T bejutad st
soeds oeq B UeYM ‘IBASMOY *pooasz ST ONTBA STYJ DOjaABIE ST
SUTT MU ® usyUM °*pejutad ST J830WIBYO B BWTY AI0A® PBIUSWSIOUT
8T 3T Pu® ,(X) 504, £q peuanjes enyes JusIING oY} SUTEIUOD BIYY
ruotg1sod aosany

* INdNI, Pu® BSUTT HISVH ‘SPUBNWOD §¥ YDNE PBIO}E oq 0} €T
pasoqles eyj woxj judut (T8 OJoUM IaJIng JI9}08IBYD z/, B ST STUL
sapgyng gndul [RuTEIS]

*HOY Ul s®% yons LIowemw Ul OSTO SISUMBWOS
pegwoor 8T weaBoad w® JT pefuwyo eq uwo sty -wexfoxd HISVE ®
30 34®3E THNSN 8y} BT YOTUA vio) o3 spurod Lrrensn 31 . +Llomen

ut peaogs st weaBoad pIsyg eyy easyr o3 lsjutoed ® ST STYY

sutdtao 3xeq wsaBoad HISVH

‘uteds pejae;le

PIoOO BT DISVE 08 40%1e ALrowsy, o3 4Lrdad uT peaanovo eawy
4enW  J0II8 ey} uey3y g~ BT euTwA STY} JI *30u xo0 pejutad eq
03 B9y JequUNU SUIT ® JT 968 O} eUTINOI FOHEE oYl Lq peurwsxs
8T ON[BA STYL *2- SUTBUOO 3T peNsw Buteq sT ;0318 Lromey,
JT pue - 81 STY3 uwey; pejnoexe Huteq ST JUBWSLVLE  J08JTP ®
JI *pejnosxs Futsq SUT] JULIIND oY} JO ONTBA BY} SUTVWIUOD STYJ
+I8QUNU SUTT JUSIINY

& qovd

dVoi

HV04

avol

ovol

:4 (]

1901

504

0601

WVHLST

TILEVE

AdXL

078801

80d4¥no

HEL4ng

LILSVeE

LYENIT

Lty I8p DISVE WO WODSVYN Jo sSuixiom oyg

rjuewsiels U ¥YWID, eus £q peFueys

®q u®D jng AI0WSW JO puUS SY3} MoTeq saylq 0% 0% 388 AL[T®ILIUT
ST 31 ceovwds Hurays Jo jam3E eyy 03 zejutod ¥ SUTBLUOD BTYT
rasgutod sowde Burage Jo jawyg

‘LESd WT 8% (X1°X) IESHY, 8y} o3 dum{ v surBiuod STYY
*eutinox. | (1'X) JHEHEH, <03 UOTIoeriey

*0Isvyd 03 seurjnog
10W pPPB 03 31 eBuvys NY) 198N BYF 418U} OF UOLIDeTIeL BTYS
BTA DPOTTBO BT SUTINOI ,(X‘Y) IHS, 8UL “wGNIOd, UT 6% uotysey
sw®s 8y} UL suljnox =AN“MV IAS, 8U3 o3 duml v suteuoo SIYL

*euTInOX | (X*Y) I¥S, <0 uOTioeTiey

i9UTINOX (1Y) INIOd, °U% 0% XTLONYIQ sdwnl pue ,INTod, 403
51693 (ISJONA) JOATIP UOTIOUNG U3 ‘PODPPE SEA  BUTINOX |, LNIOA,
oy} UOUM UTBIq 5,8U0LWOS uT BUTITI-STU, ¥ 0} enp ‘IsreMOY
‘UOTOUNy J8Ul0 BWOS o4 03 3T SBuwyo 03 e[q® oq (UINOHS Jesn
SUL 1YY 08 SUTINOX | (X°Y) INIOd, ou3 03 dun{ ® sutRiucO ST

(ipesnup) wotsouny  (1'Y) INIOd, 0§ UOT30eTFey

(NITXEL) 19308I8Y0 £q SUIL ® 38H WB6Y99-*SLLy ®H0q,
(N1738D) ouly ® 388 ‘gryp of w0L99-*GLLY 0T,
(8ITHD) SUTT ® 383 puw S7'y¥p 3ndgng #G2-GLLY ®Hoq,

-1BUTROTTOF 8U3 03 0F Keyy - Twnusu OISYE ROOSYH @43 utr sw Jesn
ouy £q peFueyo oq Lwu surea styy *duml 8TY} ®w1A  eurjnox  gndut
ey} o3 sdunl DIGVE POISJUNODUS BT UOTHONILEUT SLOANI, uB usyp

*eUTINOA | JNdNI, 40F UOTI08TIeY

*possead sem Loy Nweaq Yy
I8UL  MOWY  DISYE 38T 03 eurynoa jndut eyy Aq jee ST P STUL
*3813 Neoag

“IWN u® £q pesned suwM XBAIq Yy
A8UL ROW DISYH 301 0% ge8 8T FuIJ STY} POATeOad BT IHN U ULUM
*BeTy 3dnagejul eTqENSRU-TON

W#IVOTD, BUTIND P83oe4ep 8q UBD SI0JIe 3BYY
08 fexie 8yj Ul so3kq Sy} TT® JO euTwA 8y} S83BINUWNDOB STYY
*Futaes pus Bulpwol Lwiaw 103 wme Hoeyp

"PWIY ¥ 38 PBLBIT eq
03 BOUT] JO JeqUNU 8y} I0J PUBWWOD U GENIT, oui L9 388 ST STy

rasqunu | GHNTT,

*pavoqhen eyjy
WOLZ JIBYOBABYD B IO S3TBX DISYE PUB NSENIT UT SNTBA Y3 UITA
P8PBOT ST 3T USU} 0J8%Z BOYOWSX SNTBA 81U} JI *eutll Liesre Je3iw
pajuewWsIOSp  puB  NGENIT UT 9nTBA U} 0§ jes ATTBIFTUT ST STYS

tAEJUNCD | OENTT,,

spaeoghey eys wodj

pedLy T 0, T0X3U0D swyy Azers psddiiy ST Fe1y sTUy *IWUTIIG]
au3 3e awedde jou TITa 4ndqno  ou ueyy 4e8 ST FTF STYL 31
*Fe1y (3ndino 81q®sTq) ,0, 10I3u0)

4 qFvd

Va0t

Ls04

Y501

1501

avol

ayol

ovol

v¥oi

801

9%01

4v01

048448

LASEY

LEsd

INIOd

LOdNTY

DIENEg

DTAIRN

HASHHO

NSENIT

OSENIT

DAOTLD

Lty I8p DISVE WOU WOOSVN Jo sBuTizon ey



29

*JuUsUMAIE NJ 9y} JO SWBU 8y

H3TA  20Y38503 HOW}E BYJ UO POABS BT OUTBA BTY} usys uoIjouUny
Ng Jeyjouw sITBO uUOT4OUNZ N4 UB JI jusumSuw B, uU0T3oung
i jusxano  sy3 sy3 Jo entea jutod Hurywory syj ST STUL
*jusundaw uwoTgoOUNy NI

*}0BES SUF U0 paARE ST oWEU STY3

Uay3 WOTIOUMI NJ JIeyjour  SIIBO  UOT4OUNY Ng U® JT ruotgoung
NI 3USIING 8uy J0F jusumBa® oY} JO SWBU 8YJ SUTERUOD STY]
*ouwwu jusundae NJg

*QVEY °q 0% VIVQ JO WeIT 3X6U By} JO €86pPE SY} BUTBIUOD STYL
TWEYT YIVQ 3XeN

+£B2a8 389] oYy J93Jw e34q U} JO S88IpDE 8y} BUTBRUOD ETYL
*sdBiae Jo puy

TOTARTIBA 36V Sy} I83J8 834Q oY} JO €5JPPE oY} SUTBIUOD STYL
*SHTQRTIBA JO pum

*3xe3 wexdoad pHIgVy
SU} 3O pue oy} 1833w e3éq SY} JO EEBAPPE  BY) SUTRIUOD STYL
~ugaBoxd jyo puy

awinnaenw DAVSD BUTIND DOABE a8 UO 8I0Y WOIJ SANTEA 4ymwiwis
/
*BNUTFUCD

TTTA LNOD 8l0UM jusmaleys oY} JO S®eIpPB Y3 SUTBIUCD  STYL
*EBAPPE SNUTIUOYD

*UT BT 41 SUTT IBUMA SAOWY{ INOD 3WYF OB DOABS 8T 4] *POJINODO
HEIIQ SUF JILYM SUTT SYY JO JOQqWRU HUTT Y} BUTRIUOD  STYY
*)BOIY JO IOQENU SUTT

*BuTays BY} UT BT 3T edeym Jo Noway deey 03 pesn ST 431 *TyAR Lq
pejenieAe  Jureq vuotsseadxe oy} oquy Jejutod ® BUTIBLUOCD BTIYY
*888IpP8 Jo03exsdo jxey

‘ONUTIUCD 0} SIBUM BMOWN INOD 3BUI OF POABS ST anTwA & 3]
‘PBIINOO0  BAAQ  BIOUM  SUT] SY} UT SESIPPB oY} SUTBIUOD STYL
jutod SUTT Nweuq

s qDVd

ociol

daot

0004

Yao4

8a01

9404

Yaot

2aoi

0401

Fo01

DUVNI

HNDENL

LYALYN

UHEYYY

INTEVA

qRDO¥d

AVILNOD

NITHyH

UdOLIN

NITAYE

L*¥y 2ep DISVE WOM WOOSVN Jo sBuryaos eyg

"ST UVEY B0 BATION ST INI USBY3 OIBZ © ON[8A STYY FI
TluswalBvLe ININI UB JOJ BIBP 10 jusWe3w}s VIV ¥ Hursseocoad
ST 3T JT sUTInOX ININI/QVEY O43 T19% 03 P} ® SULBIUOD STHY

*B81y INdNI / QvaEy

*SpOW PURNWOD 03 0BG
sdmf 31 o0s 88wqawd SUIRIUOD MOU YIAING ‘peuasd U0 BT NUNLHY
88 IBJ S8 OF DPUB SUTINOIQNE Y} UTYFIA POLINOOO HBY USWILBES
LINI we ueyy 395 ST FeLY STYY JT ‘HET] STUY e308Ud 08 JT puw
FUSWSYBYIE 4084TP B BWA NG0D OUL JT 898 03 6388 IBITI  NEALEYE

*YEALNg ojut epew 81 jndur Luw JoAe uUsyM 388 BT FBII STYY

SUOTIOUNI Ni UB PUTJ SUBSW HOR JO ONTBA Y
*£TUC STQBTIBA B PUT] SUBSW HYY JO SnTEA ¥

rouwwu LBIIB UR PUTJ HUBAW H|( 40 ONTBA YV

*jusweTe LBIIE IO STUYSTI®A B DUTJ BUBSE KOO JO ONTBA ¥
TPUTF }8NUW YYALED WUA 03 s® FBJ ¥ SUTBIUOD BTYY
*3vyy Awaae / Ng / ¥Od

*PRIINO00 YIV( PUQ SY3 SUTT YOTUA UT
o8N 8y} 118} 03 YNSIVA £q pesn sT 3] -aejutod jJuswWel WIS VIV(
8u3 Jo uotytsod juszano eyj JO Jequnu oUTT eYj SUTRUOD STYY

*ISQUNU SUTT JUSWSLRGS VIVA

*A0BYE BYL WO XOOTq YO 8Y3

O3UT DPOAOW J83W] ST S56JPPE BTY] *Pejoni}sucd Jureq BT YOTUA
dooT  ¥od4 ©U} UT jUSWeIBYS 3BITJ JO SELAPPR oY BUTBLUOD STYY
+eseappe jawis doorq

rsuorsssadxe-qns pyoy o3 pesn Fureq BT YOTUM HOBE

8y} JUTEn JROY3TM SONTBA J8y3o proy Lwu BxeysiFes euy 38y} OF
VAR T Jojeaedo jusaano 8y} JO EB0IPPY BYj SUTBLUOD BTHY
*8B8IPPE J038I0d0 jUSIING

CBINDO0 | JOIIF §04, UB USYF WoOJ yBnous 40U ST TTTIE adoys JI
*8HUTIE pesnun T8 SA0mAI O peuaojaed ST LUOT300T1T00 oFeqaed
® uUsy3 Burals seU 8y} J0J wWoox yFnous 30u ST ed8y} I
‘Bsaw FUTA3E JO mWO330q Meu eyj o} jutod of pejsen{pw 81 asjutoed
eyy pue asjutod BIYF MoOTeq wesw SUTILE ey} O3UT PeAOW BT
4T psutriep sT FuTI)s MOU B WL yoOBY -pesn Juteq Ljusiano s8I
3By} ®ea®w BUTI}E SY} JO WO330q eyj of asjurod ¥ SUTBLUOD BTIYY

+gouds Futaje Jo wojjog

Tpunog o¢ uwsd JTes}T Jurays
9y} exoys Lrowsw UT S82IPPR oY) WI0F s84Aq  y3aAn0d puUB  PaTyl
U3 pue pesn j0u &F 83£q PuoOws ey *Jutals syjy Jo yjyduel eysy
88418 834q 38317 8yl *Puol se3dq Inol 8av  eYOOTq JuUTags ITY
*pejonajsuos  Buteq SuTIYS JULSIIND  BUYY J0F AOOTq FUTILE STYL

sButays Lawzodue]

‘UOT3BUL3BOUOO BUTI}S pus $HHD, ‘.$IdE1, 6% sduryy yons
£q peyweas oeaer ey} sIutays Lasaodwe; § JO 8I103s B ST SIY
»1o0d Butazs Lavaodway

*Tood Butazs Lamrodweg eyj o4uT Jeojutod ® BUTBIUOD STYY
caejutod Butpags Lavzodme]

4 HOVd Ly a8p DISVE WOM HOOSVN

anot

0004

€004

6004

LD0}

G001

€001

4801

€401

203

DIAVEY

NIGIST

pate: (e ¢

RITLVQ

L8d00T

g403N0

LOHYLE

YLEdHT

TdLSRL

LA LSNL

Jo s3urxaom ayy




30

L

qDHVd

- e

Aeanm0kw JO pug = QO0Q) °UTL 3Xou 03 xsjuUTOd

uIT JO pug
usyoy NI

(02) asquuu duTy

(Vi}l) euTT 3xeu 03 xejutod
8UTT Jo puy.

\

sowdg
uexoy IXEN

ua)o3 ¥b

P 7 R A

v
aowdg
usxjo3 INI¥d

H

g

sowdg

usx0} 0L

aovdg

i

ueNo) =

v

) aoudg

uenoy HOL

(01) aequnu ouy]
{G111) eUTT 3Xeu 03 Jsjutod

weadoad ae3je 83Lq 03 I83UTO]
~iB8TY} 8NIT 00T PINOM 3%

V OIXEN:(V)EbS'Y INI¥d:S 0L
- wadoad

00 00 Vit

00 6Ll
o8 8hit
00 Vi Liti
Vi G
00 1227
137 ity
0g A% 21
<8 bbb
Ve oLt
62 d0it
154 q04
82 qoiy
ve jele 4
e 4011
134 VoLl
(¢4 6011
6 8041
Ve LoV
14 9014
o2 S04t
9v o1
02 ¢obt
34 [402 3%
14 041
187 [ o1
o 4401
18 q301
nO Y2 e (028
by Gl Yaoi

Ol ARDO¥4

‘frowew UT ST
aNg o¢

=¥ 404 Ol
oy ~:erdwexy

snuspans LI0UWOW UT Paxo3s 6T WBIFOId ¥ MOH yumuwwss

L*¥y 4o DISVE HOM WODSYN Jo sBumiiom ayj

W e

*pejnoexe eq 04 ST SUYL (3BATF oYY
£17en308) 3X8U SYY 3BYF JBATID UOTRNO0X® 8Y3 TI93 O0F 048z aq
jsnm 31 cweafoad ey} UT SUIT 38ITY 8YF ox0jeq o3hq eyl ST SIYY

*32838 weadoxg

*owty swes eyj 3w ¥ joupoad
pue pusorrdryTnm  ‘Jetrdyjrrw ey} pIoy o3 sie481Pea  yFuoue
jou  eaw  sasyj esneooq JoTTAIIN® 314 P2 ey} SUTBRUOD BTIYY

sontwa LrdiyTny

*Butays w 03 peudiesw a0 jndine eq UBD 3T 4WYT OF HSVHAN L4
depynq  sTujp T dn 3TTRQ ST JOQUAU IIHEY YT $HIS 40 LNINd 403
IIDSY ©3UT psjaaaucd oq o3 sey xequuu jutod Furiwoly w ueyy

caegzyng jutad Jequmy

*3081J400 JINEBI BYSF OHBW 0} JBYJR DHLESY 8q UBD 31T
1843 08 sxsy paao3s st jonpoad eugiaoy uFie eyl earjisod eq
TTTA 3T 9STAISYJ0 ®ATI®Ieu 8q TTTH jonpoad eyj usy} JULILIITD
oav 'sudis ITeul JT pue pe3sey edw pelTdIaTnW 8y 03 EenTEA
yjog cuorqwotTdiiinE  JoJ 4TnSSI oy} JOo UPIS Oy} BUTWIUOD BIYY

*3Insex Jo ufig

98 U8 00 00 B8 pPOIO38 &q PINOM GZ*GE~ puy

98 QO 00 00 88 GZ*G{+ I0J BnIBA Y} SBATE BIYY

*IBPI0 SBIBASI UT POIOIE I8 BSSTIUBW Y3} JO s034q 8yg

XdH 9 8 0 0 0 0 a o 8T UOTYM
01100001 00000000 00000000 101 L0000

-:8T AIBUTQ U JOqUNU BTOUM 8Yj OF

*pejoelep AT1Bwe saow 8Q UBD

BMOTJI8PUN pUB SMOTJISA0 38UZ OB jusucdxe syj 03 pPeppe ST 97|

01100000 , 2% 0000000000000000 104 10000 BT 8314 $2 UT YITUR
01100000 , 2 # lO110000" ©% PBAOI® ST G2 4L+ OF

8A- JOI i, ‘®A+ 207 0, Jequuu suyj Jo udIs sy} 8I038 0%

pesn eq u®d 31q ST} , |, SAVNIV ST jutod euj J1e3je 31q 9yy sY

Q1100000 ,2x 1011000L" 80413 STYY
*9,2 #q LrdijTnm-sx of jusuodXs ouyj 03 peppe eq 4snW g
o8 g g £q Jequnu syj FuiplAIp SeWI) § 33T pasow swm jutod eyy

10110001 ¢ s9ATH BTUY
Wba 38313 oy} sepsosad 3T 3¥y3 08 pasom s jurtod Axwulq By

00000000 ,2& 107110004
10" 110001

£8 SWEE PUYJ BT YOTUM
s1 Areutq uT $2'6¢

~13utod Furiwoll UT G244 aequnu syj Jo erdwexy
omy 3o jusuodxe syl J03
uoijejuesesdal gpi ES880X0 PUB BESTIUSE 9y} J0j uorjwiusssidaa
spnjrufiem puw udTs. pesITEMIOU 31q dz Fursn sxojs e3Lq Jnoy ®
8T 31 *8NIBA juUeIans ayy JoJ xsqumu gutoed Furrwoly w BT EIUY
+ae3stdea quiod Furyvorg

9 anvd

6404

9401

6301

BHOL

$301

LS008d

TVATIN

dandd

SHINDS

DEYdd

L*¥y a8p DISYE WO WOOSYN 3o sBurxqion syg



31

*BINOO0 | aoaay dNs,, ¥ usy; punojg 8q JoUUBD HOO0TQ HOJL @4y JI

TUOTIONIISUT LYEN
843 J83JB WOJJ BONUTIUCD UOTIN0SXS puw A0BYE oU} WOUJ pPaAOWS ST NOOTQ HOJ °u3
pegatdmoo st dool ey ueyy -dool STUY UTYHTA Peyssu SHOL TT¥ STITH A1saT308338
PUB  OOTq Y04 STYF 03 jutoed of 38m sT ¥ovys sy *pejerdumod useq sey dool ay3
TTIUR HOBYE Y} UC SUTBWSI NOOTq HOJ OYF usyy pejetduos useq jou sBY 3T JI 40U
0 pejerdwod uesq swy dooy 8u3} JT smowy pIgvd deys ey Jo uFis syy pum sniea
Ol 8U3 JO 88T Byj YITM *OnTBA OF oY} u3TA podwduwoo BT 3JIn68d Y3} puv STABTIBA
Xoput 8y3 3o euTRA Sy 0} PEPPE ST ONTRA JHIS OYY USYF PUNO ST 3T JI *¥00Tq
HO4 FUTUOLBW BUY PUTS 0} HOUYS oUI YINOJUY NOBQ BYOOT DISVE DOINoexe ST gXeu
uayy -pejnoexe ST YN Jutyoisu v TI4UM {0B1e eyj U0 sUTBEAI H0OTq Y04 STYL

JI9NIBW ©¥ USNOY FOJ

-

8 FYHINIOL AOVIS

vﬂpmﬁhﬁ> Xaput 3o ﬂmwhﬁﬁ< XY ¥y
duLs Jo udig XY
jutod BuTywory U SUTRA JaLS ¥¥ ¥X XX XX
jutod FUT4BOLF UT enywA Qf X XX XX XX
juswelvls dool Jo Jsqunu U XY ¥XY
dooT UT juUeWe}BYS FBITI JO BEAIPDY XY XX iXHOWIW HOIH

~iBMOTTOF 88 OWYS 8YY 03U0 PBHGNJ [T8 24% JALS oU3 JO uPts ayy
puB anieA JHls Yy ‘enyea O sy} ‘jueme;wis dool By Jo JeqUNU SUTY BYY
‘dooT sy UT jueWeyELE 36ATI BYF JO SESIDPPE 6Y3 DOINOAXS ST ¥O4 ¥ USUM

ovYE ey} Jo eFesn IYAN puB ¥Od

*BUTINOIqUE Y] 8pIsul dn 385 edsM WOTUM
sdooT ¥o4 eATIOP TT® SITTY AV0Tq GASOD STUR O} 388 ST 094§ 8y} 3BY3 3083 oYy

\
\

TUOTINOOXS SINUTIUOD PU® HNSOD OUF 19318
FUSWSBLE SUF JO SESIPPR U} PU¥ IBqUNU SUIT Y} SJ0J USY} DUBR 816Ul HOBIE oY)
B188 USYR puB Y0OTq {NS0H ® SPULF 3T TTIUN HO®WES oyl YINOJY} NOBY SHOOT nIsvd
jutod YOTUM 38 Deynooxd ST NHNLEY ¥ TTAUN JOB}S OUj U0 SUTBWSI Y00Tq gNS0H STUL

d9)I8W 88 ULNOL d(S0H 08  HEINIOL HOVIS
O3 NMOLEY 0% SUTT Jo aequny XY XX
0% NH[LEY 03 83I8UYM JO BSOIPPY XY ¥Y SXMOWEW HDIH

~iBMOTTOJ 6¥ 30B3S B4 UO POHSNd o8 O3 NUNLEH 03 SUTI syj
Jo Jequnu By} puv Of NUALHN O} SIBUM JO SS6JPPB oY} POIN0SXs BT gNSOD ¥ ULUM

Jqovle 8y} Jo 8Fwen NUNLRY PUB €ASOD
wnnwnwwe LXAN/HOL DPUB NUNIHH/ENSOD X0F NOVYS OUS JO 9FBE[ suumusas

6 qHvd Lty aep DISYE WOY WOOSYN Jo sBuljiom ayj

(1g)say 00 00 00 00

(i‘2)sav 00 00 00 00

(11)8av 00 00 00 00

(1'o)sqv 00 00 00 00

(o‘e)gay 00 00 00 00

(o*z)gav 00 00 00 00

(0*1)gay 00 00 00 00

(0*0)¢av 00 00 00 00

JusueTs oIeZ wﬂﬂvﬁﬁOﬁﬁ ﬁOﬁmﬂwsﬁ@ 3BITY J0 Erasy 00 0
juswale oJaez mdﬂvﬁﬂoﬂﬂ UOTHUBWID PUODEs Jo s%1g 00 20
mﬁowmzvﬁﬁv FA 20

(l§ = GZ00) Leaze 1oy pesn sejdg 00 62

|BIBABI UT $4v Leaaw 3O smmy 34 en

(£*1)ay 00 00 00 00

(¢fo)qy 00 00 00 00

(2*v)av 00 00 00 00

(240)av 00 00 00 00

(v1)av 00 00 00 00

(1'0)av 00 00 00 00

(0'1)av 00 00 00 00

(0'0)gy 00 00 00 00

jususle 0Iv2 wzﬂvzﬂoﬁﬂ UoTBUBWTD 38ATF JO 8218 o0 20
jusweie oJs82 &dﬁuﬂﬁoﬂw UOTBUBWIP PUCDHE J0 8218 00 0
SUOTBUSHID 2 20

(Lg = 6200) £maaw 2oy pesn sejdy 00 &2

B8BJIBABI UT gy LBIIR JO ewwy W2y

TESTHR PATT A0OT pRON Liomew euy usuy peieque ueed PEM (| L)$EV'(L‘L)EV WIC 1

COHEEYY
UT DPISY €T €58JpDB DUS BYY DUB (NFYVA UT PIeY ST wed® STYF JO BEIPPR  Jaw3E
ayy ‘ALrowemw Jo Bedw Amaim ayy uy Podols ea® (L°C)$dV Pu® (C*i)gy e yons sfwaay

(WX. WXi = 8BS 6%) ®6I8A8I UT swWEU jueumBay 85 6%
wee 403JY) UOTIOUNY JO emeIppy HH 11

(388 L 37 y3IA v, ST 1) 4V NI Jo euwmy (AR
PUROy eq 0% ST ,IYHJ, 9IOUYR S88IPPY HH 11
Jutass Jo] pesunun 83dq SIYL FA

(sa8408I8YD ¥) 8utags Jo y3Buer 0

(388 L 379 uy3TA 4, 87 20) $dy 403 swsy W20

0} a0y snyer jutod Furywolg 8 02 00 00

(uV WHu = 1Y Z¥) esasAea ul gy Jo emmy \Woey

BTYT 83T X001
PInOs  Arowemw sy} uUSY} POUTISP Useq DEY (XX)4V N4 PUB | LYHL,=$9Y PUB Ol=gV JI

. CQNEYYA uT PISY ST
B68dppe pus oy} PUB (NDOUJ UT PIOY ST Wadw STY3 JO £804ppw jIv}s ey +AIowsm JO
B8I®  STYBTIBA STAWIS U} UT PBIOYE [T8 8I® gy NJ DPUB $gV gV €8 YONS SOTQRIIE,

#ukaenny POI0IS 018 6LBIIR PUB SOTUBTIBA MOH wymuuwss

8 g9vd Lty a8p DISVE WOY WOOSYN Jo sBumsion eyg

w5y L




32

*qNg utol ue  404s, FELd *BUTINOL OIS

*ofuvsgouw
yeoaq jndino puw uotynosxs dojs usyj pessexad Aweaq Jsyjous JI
“(esnwd) g, T043u0D I0F 3693 pessexd 3T -Ley Aweaq I0J 388

*ueATd ST Jequnu PUTT ¥ JT 8UTT peryioeds o3
10 weafoad Jo 3amys 03 Jasjutod YIVQ 18§ *oUTINOI HYOLSTH

*ON @8TMIOUI0 QTHIP ® ST Zo3ovavy) - )
({Touw a0 3,) juUewsy}e}s Jo puy - g
~:8891] wanged pue JULJals 6POU UT ILJOBIBYD JASU 385

* I03IE NS4, @%8asus?
osTMIBYL) +oTqetama w ufisse o3 L1y 03 FIT [T¥O usyj a93381
® ST §7 JI *4T (190 pus gIyOM WOLJ oUTInOd 8YL JO EE0pD®
sy} puty ueyy parom L) B BT 3T JI HUSWSIBE JUSIAND 4887

*HINOYE 03 3T SATF puw (SUTT 3XOU UO IO I, I8YJB 9q Lwy)

[T

juemelwle XU eyl 5988 sTyy *do0T JIBATIP UOTHNOSXS UTRY

"AOBLE BYY UC HOOTY YOL ®

dn 308 wey) puUR STQEIIBA XPPUT SY) 03 ANTEWA IBIITUT oYy udissy
*paom egardmod ayj

03 pepusdxe puB USNOT DPICA POAIEBSI B 8 DPHjESI} BT JI8}0BIVYD
otydead ey3 o8 BIUBWELBIE  WHY J0 VIVQ ‘ssjondb ut avedde Lww
sopudead jey} JUNOOOR OJUT BN®} 30U E80P 41 *SWIY ¥ 3¥  EBUTY
NSENIT (4equnu oufl petjioeds 10) jawis woay weadoad DISVE ISIT

*,0, Toajuod 1 31 JT pd4071L0 4113 pus Jejowaeyo jndul uw jep
*398 ST DJOTLO IT jrdino jou

£T J8308BIBY) *POPOSOXS 8T ULPTA TRUIHIS] Jusaand au3 JT 474D
® jndgno pus TBUTWIL] oY) 0} a83sTHea y eyz ul Jeszowasyo nding

+, 10138 NS, 30dino - 40U FI * NASNHD TV, oUs ButMorrey e3dq
sy} ®8 wes oY} ST FUTIIE epod oy} Ul e34q 3Xsu 8y} SJInE ONBY

TH => HQ -DN Pu® 7H ¢ 40 - D ‘Tenbs saw sae3}si¥ey - g
-1g881y Butuangex xe3s1fea Y eus ulTA JejstPea gg ey easwdmop

MRLING UT 3T oAwe pus asjomawys Aq surt jndut uw 38p
sJo3Tucw woay outr sndul uw 38
*STINU 98U YITM HELANE JO PUS oY NI

08 nof s® SUSNOF OjUT
SpIOM  poaxpEel FuTYOUNJD YHLANE 0% TTH moay FuTis X8y SAO|

«puyy 3ndut 398 o3 of puw IndNI <oy 3dmoxd | ¢, 3nding

rweadoad sjnoexe puR BNUTINOD OTQESIP
‘sButage Limazodwe) 4no awaro ‘Lrowmem Jo doj o3 Howle jessy

b qovd

0L8d

1988

9vel

9¢8d

gigd

dLE

6LLE

aegict

o09E

4698

0693

¥894
Loga
2463

et

6058

odva

aava

dOLS

AHELBL

YOLSHY

HHOLED

HLOOXE

GRORNE

404

LSIT

LSLOTO

eshite

HASHHD

THEALD
NITALL
NIT3ED

ANEaNI

HONNHED

IAHO¥d

[ty

L*y X8y DISVE HOM HOOSVN 30 SBTIXION oyj

rzejutod yiyq 3osex uw oovds FUTIGE PUR SOTUETIBA 410 JBOTD
*jusualeys 331y woxy wexfoad ejnosexy

*sasjutod aeuzo eys
TT8 28910 0f meafoad (Tnu ayj ejnosxe pus Aromew woay weaFoad
saowdx  ATOAT}00IJ8 03 ®eJ® X8} weaBoad Jo 3av38 03 (NHOUL 198

*HQ a938THea UL aequUU SUTT X0 YOIBRG

*8aJw 4xe3 weadoxd eyj o3 4T SACE USYZ SUTIT HICVE
B ST 3T JI *37 o3n08Xe 0} FI0XE 03 08 jUeWe}wRs 300ITP B ST 171
JT puB  1X8%  8UI HONMHD ‘SUTT DISVE 40 JUSWS]B3E §00ITp ® 308

*QHOLED 03 yFnoayy doap puw sPesseuw 3o, indyng

*HOINNd 03 uSnoayy doap pue pepssu JT JequnU BUYT ey3F
jndano  ‘aejsyPex g oy} Ul Jequnm J0Jde a03 ®poo aoxxe jndjng

*JULTOTIJO AleA ST 3] BUOTIONAGSUT U'F a1, Hutmorioy eys
e sd¥s (Hi0) epoodo ,uu‘pg (7, eYI PUB  JIOQENU  J01ID 8y
Y3TM  J83sTdes | H, U} SPBOT 8TYy ‘syutod Lajus syy Jo euo 3w
sutinoa eyt ojut duml nok ssnwosq 9POD JO UOTIOEE ETYY ST 1

*sowvde yoejs yInous jou Iy
WI0238  H0é, 3ndino  pus  eoeds  3O®4S JO 8TOAST D, 403 H08YD

*}oo1q euj o3 Burjutrod 7y
U3TA  3TX8  pus sNOOTQ EAS0D 10 Y04 107 HO®LE YIN0ays Howq Hoo7

*HOIN¥d 03 dunf pus saeqsrdes ewg-uny IweI)

*LSWEVM 03 ydnoayy doap usyg
*eedy  S034q JO aequnu sy3 pue sfwesew uo ufts oyy ndino puw

oneds Furaje 103 s83Lq (4 3BOOTIW ‘UOT4BOOT Alowemw OTGERIIRAB
38981y SY] ©% SELIDDPE STU} OABS OSTMISYL0 UTBFR }S® 04 UZISK
o3 dum{ yFnous jou JT puw juswsexinbea Lxowsw uwnwrum 10 388%

*dOLIES 03
ydnoayy doxp usuyy Nowq peaL ST HAQ JI ‘uTeFe XE® 03 AZISH 0%

08 OF SSBJIPPE 3BUY ¥ WYY OU BT 610U} USY] Y0®q DESI 30U ST
H6Q JI +®s50apPe 48U} OJUT 83£q HEQ ® 83TaM 0F £I13 SETMIOUZO
98TTBTTUT~8I PUB  J0aay NS4, andyno szejomasyo peq Luw JI

*sgeappe petiddns g3e)

*dod3dS o3 duml punoy ussq e€wy pus sY3 USYN *pUNOY ST VY JO
pus oy3 TT3un o3£q SATES8OONS YOBO 3893 puw KyH Jo Putuurdeq
8y} 3® jI838  SSTAISULO WHWISI 03 dum( weat® sT Jequnu w I

cassn woxy esuodsex 388 pus jdmoad ezt Axouwsy, 3nding

*d401 9% 0001 3%
WV oosds ¥I0M 8Y} OIUT BUCGIFIpucs soweds NIoM TBIITUT eyj Adop

§00D SUTINOI BYF 3BUK

o3

60va
sova

6qvd
66va

SOvE

84l

[Reject

foedact

LVeH

hciact

943

avoxE

qsod

€508

9c0d

6108

1ppY

YVALNI

LISNNY

RAN

NTHOMS

AWDLED

AOLNud

qouyq

HUHRL

YNBLVQ

ALSAHD

ALSAVE

LSWEYA

dOLLES

HIRLED

AZISK

LINI

o

amwey

sunnnueny HOH 9UL - 3719 Fuij1oXe 871 JOF MON gegusuns

Ot qovd

Lty xep DISVE WOY WODSYN Jo sBuiyzom oyy



33

*8AT3IBOg 00 ‘eatjedey - 44
-:3038180d ( Y3 UT uInjaa puw zsqunu Jo ufis jen

*3T 1T¥0 PuU® gyIONJ WOl ©88Jpp® 8371
308 usyy uotrsouny asyzo Lfuw BT 47 JI ‘uotiopuny Hutaze eyl o3
of ueyy 3T Je33® ¢, oyj 368 pue uorsseadxe BuTale S} BIENTBAS
usy} $AIM 40 PIHOIY ‘$IAWT ST 3T JI *(UOTIOBTIOL INIOL 9US ¥TA
dumf ® ueaq saBY QINOHS STUL) SUTINOT (X‘X) INIOd, ©3 AT408ITP
dmmf{ ueu3 ,(X‘Y) INIO4, ST 3T JI *HVYLONI O3UT 3983130 U3Th J83uf

sotaemnu 20 FUTIFE 03 HJKL 388 Pu®B HIHULL UT 3INE8J
oy} eARdT *(*O4H ‘UOTUBIFGNS PUB WOTLTPPR 8I0Jeq UOTSTATP Puv
uoT4e0t1dTI3TAm 0oQ) OTHoT OTRIqeBTe Fuisn uorsseadxs uw ejENTRAY

*94%L £q pejostres odd] eyj JO ST HNTBA JUDIAND $INE BHBY
*(30U JT ,3033F WL, ) BUTI4E B ST ONTBA JUSLIND 24RE OYBY
*($0U JT ,JI0IIF KI4,) OTISWRU €T ONTHA JUSIINO SINE BXBY

rgoysseldxe OTISUNU B 388

*IYAN SU} I83JB JUSWSIBLS Y} WOIY
UOTIN0AXO SNUTLUOD sETMISY3( *dool ®TYj esedoad 03 euTInOX
IXEN Jdejue-ea ueyj punoy JI (. v'd LYEN, BE) 8TqETIBA I8UjOUE
103 NOOT USYL *HOEIH Sy} WO HOOTq ¥OJ ©Y} SAOWSI SSTAISYIO
+dooT 4BYF UT JUSWAIBEE 4BJATY SYF WOIJ UOTINOBXe SNUTFUOD
usyg peserdmoo uwesq jou swy dool oy} JI *OnIBA O U3 UITA 3T
saedmWod pUB  STABIABA X8pul 03 JELS PPE USYF pUNOy ST euwo JI
*O0Tq HOJ FUTYOIBW ¥ J0F HOB1E yInoay} 0BG HOOT *8UTINOI LYEN

*3UBWE}BYE YIY( 3XOU DULL

*INdNI 40J pepesu aae ,peioudy vIjxy, 40 0P8y,

20 (VHY J0] pepeeu 8w L JI0IXY (04, IO ,I033F NSi,

~3IT 898 0% HJCVHH 98N Inooo saolxe Lfue JI

+(QvaE pue IAINI 203 pesn) SOTqETIeA 0f USTSSY UB sWe}T UT pesy
*qYEM B®TJ pU® me3T YIVQ 3XOU JO SSRIpPE jep *SUTINOI QVEY

*gBTqETIBA O SenTmA uFIssw
03 suTpnox (yHY utof puw ouTT FnduUl uw 38H ‘USATI 8T OUO JT
Butxje 3dwoad jndino ssTMIsyl( * (21033 (Ié,) POmOTT® INdNI oOU
ueys epow 408ITp UL JT ‘epoum 308ITp I0F 3885 *9UTINOI INANT

*euUTINOL INI¥d

“3USWeLELE By} 83noexs 03 0F

osTe petiiveds JT Jequnu suTY OI0DH SSTAISUI( "SUTT 3X8U 8y} 03
y#noayy dop uey} oaez T 3T JI ‘uorsseadxe a3BNTRAF *oUTINOX JI

el HDHVd

oL3d

jR%ck:

vaad
9vaE
ayaa
vvad

Lpa¥

9408

eand

A

erizict

44:(ct

J4VE

dYANDS

LEL0NL

VAR
dXIXHO
HILSLSL
WINLSL

RORLED

LXAN

dTI04

avaEy

INdNI

GNTEd

Cas

L*v a8p DISVE HOH WOOSVN Jo sBuryioa oyg

*qusmwesele 4Xeu 04 Ydnoays doap
S8TMISUIQ *OUTT 38Y3 GASOD 30 OLOD SISTXS Y enTeA JI -punoy si
snyBA YiN OU3 TTUR Biequnu oUTT IINSY JO 48TT udnodyy 3ooq
*(GG2 03 0) uorsssadxe xeBejur 38p cOUTINOL EAS0H NO / OLOD KO

*oTqBTIBA By} 09 37 udrese pur uorsseadxe
93BNTRAS ‘SMOTIOF =, OINE OYPW ‘SWHU STQBTIBA 48f) *SUTINOI LET

*(8UTT Jo pug) TInu

U3Ta ATUO SPUS JULWSYBIE WEY ‘TIWU X0 3, YITA BSpPUS jUSWEIBLE
yILYQd ‘juemwe3w3s JO Pue J0F HOOT Ppuw WHN Fwlg *eurinol Wiy
vopov uommod o4 yFnoays doap puv yIyd FeTL COUTINOT VYIVA
*EINOO0 | J0IXY DY, OSTMISYG) *8I8Y) WOIJ UOTIN0Xe SNUTIUOD

pue SUTT UT B8GIPPE PUBW JeqUNU BUT 404 PuUNOy ST 8uo JT Dpum
300Tq  4AS0D ' I07  HOWLE  UInoayy Hosq HOOT CBUTINOI HUNLHE

*BUTT §BYY WOLF
UOT4NOBYS SNUTIUCD pUE J8qURE  HUTT IINSV 385 *8uUTIN0X 0L0Y

*oul] petjioeds
OLOD PpuE  3{0BIE 8y} UOC {VOTY  EAS0DH B 83esd) auTinod dngop

»auTT petyioeds
woxy wnx ,u NAY¥, ‘wexfoxd jo 3ae}E wWoxy wna NO¥, °HUTINOT  NMY

*do3 Wyy s3es pus eowds Burajys seAxwsLd L3S WYHID,

“(L9L2¢ 03 O ST 3 sxeus) Liowewm jo doy 8308 3 'YYHID,

‘(L9Lzg 0% O BT 1 exeym) eowds Furals seAdesel OB(® .8 YVEID,
‘89TqBTABA IBOTD MVETD, °OUTINOI YVATD

*HuTays epod WOIF H( O3UT 62649 03 O I8FejUT IINEY UB PRy
*@Q UT 3T eAweT PUR [9LZL 0% §9LZ¢~ I8Bejur Joj 389

*HQ UT 3T 8AWST PUB L9l2g 0} O J8Fejur 1oy 383y

"Ha o» 19L2¢ 03 O aeBejut uw 39)

+I830BIBYD }XOU WOXI L9LZE 03 O J8Fejul uw 38D

*29339T ® 30§ - D ‘ae3yeT - DN
-tBFBTY UIN}ed pue FuTIqs 9pov UT I8LO0BIBYD }XBU 488]

~dEp d83je jndine eq o) STTNU JO JBQURU }8g *ouTINOL TIAN

*BNUTUCD PUE JUSAING €8 SUTT PUB SS8IPPe 308 9870 JI0XIF NDé.,
andgno  uey; 0482 BT 4T JT ‘SS50IppPE SNUTUCD 85 *2UTIROI INOD

sosTe Jequnu ouUTT 3nd3no ueyj JUSWeLBLE J08ITP ®

j0u T pue eBessem  Nwoag, jndjno ueyy wexq a0 JoIg WXy JI
“QUTT PpUB ©60IPPE SNUTIUOD 488 PUB HESIG JO SESIPPE OARG
- GNH, Ferg ‘eurTinox (NI

2l HOVd

1ava

Lava

eLyd

OLYE

ayvi

qevd

oive

VO6H
V6l
4864
4861
2863
4L68

LL6®

1a8d

688

2Led

NO

LT

et

yava

REnLay

OL0D

ansod

g

yVa1o
HOLV
LNTEd
INIdEQ
INISOd

LHISdd

YLTAHD

TION

LNOD

and

Ly a0p DISYE WOH WOOSYN Jo sFursiiom ayj




34

*BQOE Ut enyma juempidumop

*EQOE UT enyeA 01 DEYJL UT onTBA DPPY

*HADG UT enTwA esTTBmION

“HIDE UT ONTBA WO HEUJIJ UT SuIBA 30BILQRG
“DEY¥AL UT enT®A 8U} OfF H(IDY UT enTsA 8y} ppy

*HENd
UT  3INSBI Oy} 8AwS] puw Q) UT ONTEA By} WOIJ HENAL 108a3Qng

*DE¥dd ut
3INE8 SYF SABST PUS OBIE SY} WO ON[BA oy} WOIT HIEAL 308BIFANG

“DEEdd uT jnseda
943 BABST PUB TH 4® ONTBA SY} WOJJ ONTBA JUSAINO OY} $0BAGYNG

*HAHdg UT enIwA jusaand ayy 03 "Iy 3® Jagqunu Pﬁ.ma mﬂ,.nvdo.m.w PEY

‘4T 03 40 Futppe £q dn asqunu punoy

*8UTINO A'Y EHOJ

*ouT4noa (X)NEAJ

cAromwew 03Ut 3T PBOT PUNOY uSYM *STTI FUL

103 vyoases puw (Op TTTM OTTJ AuB ~ usAlF 9UON) suwu BTTI J0J
uotssaadxe BurIs e3BNTBAY *SN}BIE  9ABE pue  LQV0TD JT  8seg
*laTegy  eutgnox  pwol  Aeaaw o3 dum{ LQVOTIH JI *euTINOI QVOTD

ruwaBoad eAws puw swwU 107 uoiseeadxe Fulajs ejenTeAy
*IASHYV euTInOa  aaes  LBiaw 0y dum{ LAAVSD JI SUTINOI HAVSD

“BUTays 9POD WOIJ JOQUNU 4XU 38D

*0x8Z-UOU €T SNTBA TTIUN JTILIVM

0} 3oBq ©0F UL} O0J8T ST OnyeA STYY JI 'V UITM suTBA BYy3 QNY
usyy puw petiddns ST ¥ JT X UITM enyeA yoX ‘83Lq 398 03 gnSdNI
1Tep eowds aom wup Jequnu 3aod dn 388 -8UT4NOX X'V IIVA

*gaod eyy o3 enrwA jnd4no o4 uO}OTLAE ENSLNO
1180 puw eowds oM ury Jequuu jxod dn j8g *eurjnoa Ng Ino

*3a0d WOIF eNEA UINjey +uU0IETONS GNSANI
1180 pue ooeds xom ur aequnu 3Iod dn 3eg *euTinos (X)ANI

reutinod ($Y)IVA

*819308IWYO 1 J0F 4 UoTyisod woay FuTage suanjex (T°d$Y)$TIH
*pue 8Yj 0f 4 J8308BIBYD WoI FUTIYE BUINGAI (d‘$X)$AIM
roupinoa ([7*]d*$Y)$AIN

veutinod (Y*$Y)$IHDIY

*euT4nox (Y‘$X)$IATT

Gl HOVd

a4
2L9d
894
qo9d

ansa

vo&d

8064

asd
q46d
4454
Vyad
&ved

6dvd

£ovd

i8vd

12971
avvd
(347

874

o8cd
caed

2ged

TdHOD
FaonTd
TVIHON
FAONIK

aavdd

qIVANS

ansd

THIENS
THAAQY
anpoy
o104

AHEL

avoio

HAVED

WONANE

LIVA

&LA0d

dNI

VA

dIR
LHOTY

LIHT

L*y I8p DISVE WOM WOOSYN Jo sSuixiom eyj

“BUTINOL (Y )PUHD

TBUTINOX ($X)DSY

TeuTInod ($Y)NET

*ouTynod Fulays v 489

“($a+$Y mmv sBuUTIGE oMy 938UL3BOUOH

*¥OOTq SUO

ut soeds eeay soyy SutAwel sny} weaw futags eyy yo doy syy -1
sFUTIE 2ATI08 TT¥ 4JTUS pus E9TqQRTI8A Butrazs 1Te yFnoayy uwog
*BOJB FUTIYE UO L UOTI08TT0D advqaen, w og

*2033g 904, tndino

uey} sowds JuUeTOTIInSUT TTT38: 31 -utede 4s94 puw 4081700
HDVEED Uyl jueToryynsur 31 veowds Hurass ySnous It as8]

“IH 3® Futays juiag

*TH 48 Furais Jequnu jutag

*Butays Lxezodwey ® sxywy

‘Boa® FUTIFE UT FUTIGS jueLand 8ABg

*31 203 Hurays Lxexodwey ®
838040 pU® IIDSY 0} ONTBA OTISWAU JUSIIND 3ABAUO) *SUTINOL $ULS

TUOTITUTIOP UOTIOUNS g PUTF FRIJ PUB SMOTIOF NI, 04ns eymy
‘uangeL 88T ,a01aF (I, 3nd4N0 USY SpOm 3084Tp UT IT

‘eNTEA puw ewwu jueuwndaw snotasad
SY3 8JO0YBOI USUJ UB  UOTIOUNI oY} S3ENTEAY  ‘NOB3E 8yy uo
enieA puw swsu jusundie snotread Luw sawg "UOT4OUNg NJ u®w T8

*epow 308Tp UT TwEST j0u ST STYL
TUOTIOUNG POUTIOP JASBT B OULIS( SUTINOI Ni AH(

*(S04¥n0) wotgtsod I08INO JUGIAND SUYF UINGOY *SUTNOX (X)s0d

*8aaw Burags sy3 uy es34q pesnun Jo
d8qUNU By} uanjel puw ,uUOT40eY100 eFvqien, ¥ op uey; uotssesdxe
Furays w ST Y JI ‘068 oyj pue (NIUEY Ueemjeq Azoweu 3o junouwe
8U3} uaInlsl uweyy wuworsseddxs OTJSWNU ® BT Y JT -eurjnox (X)aud

*potrddns s® o1qRTIRA Oy} I0F HOOT jenl a0 P
"wIAVSD PUB LAVOTD 107 ouwwu Lelaw uw I03 Y00 *{
SUOTITUTISD UCTIOUNY Ni U® IO YOO *g

*8dooT yog pejdravsqns MOTTR jo§ *|

~+0% DIL¥04L 88N eTqwIaeA por3iveds J0y 3007

*e " uowwod utof pus OTYBTIBA" ,03®aa0, Bwly -eurinox WIid

¥ qovd

eved
16ed
28ed
044

904

£6zd

6c2d
0ied
d02d
dgid

VVid

V614
6814

gL

e

9018

BI04

04od

aedd

8244

HD
sy
NET
YLSLED

LYDNOD

apvaun

04181
84d
SHON¥L
LSWIMK

YLSAYS

LS

NANEHO

LEALT

N30T

ectel

80d

aad

YVALED

HIT

L*¥y a8p DISYE WOH WOOSYN jo sBurxaom eyg



35

Li

*USBI08 UC UWATOD pUR KOI B 0f (1*X) jasauoc) 9644  SOdIY
reurdnod (X‘x)INIOd 6L48 €INIOd
*OuUTINOI (X*Y)IHSHY 6644 GIESHH
*8UTINOL (X°Y)IHS obad €38
THEEW 47q B PUB USSIOS UO EBOJIPPE UInjey
*INIOd PUB JASHY'IES 2103 (1'X) 28D Sidd  YAXIED
*SLg-SVN woay euty jndur usw jep 83EL  ENITINI
"0 PUB §Q UT UWNTOO PUB MOX WOXJ SS8IPPE USBIDE 485 ViEd  HOVEDS
*8uUTINOL XY NAHAYDS UL NENEDS
TBUTINOI A‘Y mH0d Load @oa
seutTinod (Y)MEHA DEaL A3aq
*IUTINOT [ENIT avad  SENIT
‘UIPTR SEUWOO LON IMQ YIPEA [BUTWISY 385 *OUTINOI HITIM GVad  HIAIA
"L < s®M enyma TRUTHTIO JT jTused 83vIey
"HVINLY 3% S3USTOTIIS00 Jo 8Tq®} Fuisn wetiss sy} uwmg
vo18ur -~ p/14 398 pue enTeA/| 388 usyy | ¢ enBA JI
*OUTINOI (X)NIV 0L94 NEY
*(X)800 / (X)NIS = (X)NYL euT3noa (Y)NVL L9dd v
*3ineea gsnlpy
*EVINIS 3¥ S3uUeToTyeod Jo 8Tqw} Juisn seldes syj uwng
"8q TUTM 3TNEs8X 18U 495 DUR PUnOI® Biuvapendb Ieyjzo oA0y
*318d uoTj0BAF 385
*1deZ £q 818uv epralg
. 'euTInoI (Y)NIS £00d NIS
*(E/1d+X)NIS = (X)S0p ®es *eutinod (x)s00 0008 800
*OUTNOI (Y)ANH G844 ang
UN 4+ X (CH + X w (BR + X & IN ))
“TH 4% SjUSTOTIIN00 Jo eTqBy FUTSn SeTJes oy} uwng Vodd JHHESHNS
UN + *"* 2X % (SN + 2% & (2N + 2,X & LN ))
“TH 3% S3IUSTOTIFO00 Jo oTqw) Fursn wetJdss oyji ung gedd  HESHNS
*I8QUNY 8TBOE-BY
"E3USTOTIIS00 I0F gYLdYH Fursn setdes Jo ums ejndumoy
| Pu® (O uesMleq 8q 0} OnTBA @TWOQ
*ouTINoI (Y)dXH Vivd d3a
ovd Ly I8p DISVE WOM WODSVN Jo sBuriaom syg

ut

*( (X)D0TeX )dYH = XY ®esp
*DEUdY aemod euY O} HEDH eeEq esTRY

50, % n‘Amvmam 868} *8UTINOI (X)UDS

*IIDSY o3ut Lawutq jured Fuilwory 3IsAwoy

*Arsurq 03ur Jequmu jutod Fuigwoll TIDSY 448Au0)
TOUTINOX (X )INI

rentwa 44 Jo asfejur jen

*saequnu sasduoy

*spuszedo jo sufts uo Putpuedsp jTnsex Jo udts jeg
“IH ©3 DEEdE UT enimp 8aol

“HIDE ©% TTH 1® enTBA 9AOK

"EA0E 03 DHUJLA SAOK

. “DEUI 03 HIOE UT enTEA 8AOK
*DH¥4L 03 TH 38 enymA sAOy

*H0BIE 03 DUHAL UT SNTRA BAOK

seuTinox (X)SHy

*euUTINOT (Y)HDS

*HA¥dd Ul Jequnu Jo udte 3s8]

*DHEdd

3INBeL Y} eABST PuR DFYdd A4 [IOE UT enTEA 8y} OPTAIQ

ppict:te

UT  4Insed Sy} eABST PUB HYYIJ L4 HOBIS UO enTeA 8y} SPIAIQ

9

*HAOE uT entmA X DEMAL KIJILTON
*}owye uo enywa £q HEULL L1dTITNR

*(2)0071 £q £1d1ynm uUey; puR JISqUNU GYF OTWOS-9Y

*3TnEex WOXI GO 30BIFANG

*SRUSTOTIIO00 I0F gVIHOT Bulsn eerass Jo mme eyp ejndwo)
v} Wody jomalqng

*(2)¥bs 03uT 8PTAIQ

cenuTevA 01 (2/1)udS PRy

*} pue () ueeM3eq of 03 Jequnu oY) oTevg

*DEYIL FO DOT 38D ceuTINOI (Y)HOT

GEvE
ovvd
8E64
vied
9aBd
g48d
agsd
6l8d
4984
298d
4984
vasd
1684
vyed
8¢8d
2z8d
¢i8d

89Ld

LoLi
80LL

90Ld

L094

HAMOd

s
OBVHAN
daL0sY

NI
INIdL
HONIHD
SNDIS
THLdd
daavo1
daHq0E
EIOgdd
440 THL
dENVIS

SqY

NDS

NOSLBL

ATOEAQ

ALQ
IARAL

it

D01

H0Vd L ¥ x8p DISVE WOM WOOSVN 3o sBupiios eoyj




36

A PROBLEM WITHPOWER—ON RESET ON THE NASCOM 2 C. Bowden
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I recently discovered a hardware problem on my system that could cause a
lot of difficulty in some circumstances. It seems that the fault could be fairly
common, as I found out that another Nascom 2 user local to me had also had
problems.

The power-on-reset (POR) on my system had never worked reliably, from the
beginning, but I had not bothered to look for the cause, as it did not trouble me
too much and it is not easy to get at my Nascom 2 card. T simply used the manusl
reset. This continued even after I multi-mapped my system as described in earlier
issues of this newsletter. I had adopted the habit of always switching to Nas-Sys
(i.e. standard Nascom), before switching off, so that the next time the machine
was switched on, resetting would not cause a CP/M boot, with SIMON looking for
non-existent disks, thus avoiding 'HEAD BANGING'.

My normal procedure was to switch on, and press reset TWICE(!!) in quick
succession. Nas-Sys would announce itself, and I could proceed to wuse whatever
system I desired, using the System Switch. (It was necessary to use 2 resets to
get Nas-Sys booted correctly.) _

A few weeks ago though, I started to interface a Gemini GM822 RTC module,
and I had trouble with Clock Data corruption. In the search for the cause, I
decided that it was time to get the POR working, since I did not know what the
780 was doing between the manual Resets, and this could be contributing to the
data corruption. It did not take long to get the POR working, once I had got the
N2 card out of its case. In order to test it in this position though, I had +to
run the card on its own, with POR set to address OOOCH, and with Nas-Sys in its
normal socket. The POR appeared to work correctly. However, when the system was
reassembled in its case, with the POR set to operate at 2000H/4000H (depending on
the DIL switch LSW1 and my system switch), there were still some very peculiar
results.

With Nas-Sys selected (reset jump to 4000H), a manual reset was STILL
needed after the POR. However, with CP/M selected (reset jump to 2000H), the POR
appeared to work correctly. In order to see what was happening under Nas-Sys, I
connected up a TV to the modulated 0/P of the N2, and my video monitor to the IVC
card 0/P. On running up the system, I discovered that the POR loaded SIMON and
looked for a disk, irrespective of the system switch position. I still had to
make the second, manual reset to get Nas-Sys loaded correctly. Without a logic
analyser or some other suitable testgear, it is impossible to be sure where the
POR was going, but it seems likely that it was going to OOOOH, and then the 780
was charging up through RAM until it found some program to execute. In my case
this was the CP/M boot ROM at 2000H on the paged in EPROM card. (Which would be
found irrespective of the position of the system switch.)

Having found out what was happening, the next question was why? The
trouble was almost certainly due to some malfunction of the reset-jump-multi-
plexer. I spent some time poking about with a 'scope and logic probe, and tried
changing chips, but all with no result. A colleague who runs identical hardware
had no problems on his system. He loaned me his EPROM card to try, but the
results were just the same, so the trouble seemed to be on the CPU card. After a
lot more thinking and poking about I decided to see if anyone knew the answer, so
I rang Nascom and a couple of other people, but the fault seemed unknown to them,
so apart from a couple of suggestions, they could not help.

I had been offered the loan of a CPU card by another friend, which I had
not previously taken up because it meant a ten mile round trip, but it seemed the
next logical step, so I borrowed the card, and tried it. It ran perfectly. I took
it out, and decided to check the components of the POR circuit. They were
identical to mine EXCEPT for the capacitor C3. On Phil's card this was 100uf
instead of the 68uf supplied and as shown in the circuits and component lists. T
rang Phil. . Yes, he had had trouble with reset at some time in the past and had
probably altered C%, but he could not remember the details. I <changed C3 to
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150uf, as I did not have anything else of suitable value handy, and put the card
back into the case. This time the POR worked perfectly, and it has done ever
since. (It should be equally valid to increase R13 to say 12K/15K.)

I have not analysed the action of the POR circuits of the N2, but it seems
that the value of the time constant of C3/R13 can be critical. The time constant
C2/R11 in the manual reset circuit is identical in component values. In
consideration of +the ‘'cure' for this fault it seems that C3/R13 should have a
longer time constant than C2/R11 for correct circuit action. By the laws of
averages, this should be true for 50% of the Nascom 2's with 10K/68uf fitted in
both positions, allowing for component tolerances. In any case, if this
assumption is true, the fault will only be noticed in a proportion of those N2's
that are trying to reset to some other address than OOOCH.

I am not an expert in digital 1logic. Perhaps someone can send in an
article explaining the operation of the circuit, with some timing diagrams, as ny
cure may not be the best one for this problem. It does work though.

I would like to thank Alan Stevens and Phil Harvey for the loan of cards,
which helped me to isolate the problem. I hope that this article may help others
who have experienced similar problems with the power-on-reset on their system.

LARGE RAM SYSTEMS USING THE MAP CARD by Richard Beal
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This note refers to the review of the MAP 256K RAM card on pages 40 to 44
of Vol 2 Issue 1 of 80-BUS News. A problem has arisen when wusing the Gemini
GM813 CPU/64K RAM card with more than one MAP RAM card. The reason is that the
GM813% does not provide an A19 signal - see "The Great A19 Debate" on page 43
of that issue for a detailed explanation. This means that the 64K of RAM on
the GM813 is addressed both at the bottom of the one megabyte of addressable
memory, and also half way through. This obviously causes problems, since if
two 256K MAP cards are added, the last 64K of the second card is overlaid by
the bottom 64K on the GM813.

- The solution is to disable the 64K on the 813, and alter the header plugs
on the MAP cards so that they provide memory starting at OK, 256K, 512K and
768K. This is very simple and MAP will happily tell you how to do this.

The %best way to disable the memory on the 813 is a simple hardware
modification to permanently disable the RAM. MAP will provide a recommended
alteration. Alternatively, +the 813 RAM could be addressed on a different 64K
page, using the original paging scheme which has four pages of 64K. This has
the disadventage that as well as the GM813 needing modifying, a patch to RP/M
is needed, which makes it nonstandard. I don't approve of that, but MAP may

. prefer to adopt this solution.

You may feel that it is incredibly wasteful to effectively throw away 64K
of RAM, but if you have a system with 512K or more, you probably don't mind!

- Note that with Gemini's own GM833 512Kbyte RAM-DISK board you can go upto
8 Megabytes with no mods. to either the GM813 or GM833!
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SERIAL INTERFACE PROBLEMS MADE EASY by Richard Beal

- - " -~ - ;- -~ T " — " o~ —_—"_ - o 4o 1o "~ - -

The serial interface is a simple and convenient way to connect together
computers, VDU terminals, modems, acoustic couplers, printers and many other
deviceas. The RS232 or V24 standard is universal and works very well at speeds
of at least 9600 bps. The hardware designer has only to incorporate a UART on a
board, and a few wires to a 25 pin connector, and the cost is very low. The
software needed is very simple, and nothing can go wrong!

But anyone who has tried to plug together two computers using the RS232
link has probably experienced problems. The difficulty is that the standard is
intended for the connection of terminals, such as VDUs or printer terminals, to
a host computer, or to a modem 1linked to a host computer. But is a
microcomputer a terminal or a host? When linked to a printer it is clearly the
host, but when 1linked to a modem it is a terminal. The connections for hosts
and terminals are completely different, and this is where the problems start.

This article tries to explain how to persuade all these devices to talk to
each other using RS232, and how to wire up the plugs for all possible cases.

The first problem is that there are two types of 25 pin connector, one
male and the other female. Unfortunately most manufacturers are now so confused
that they seem to randomly fit male or female connectors to their computers. In
fact Gemini have got rather confused themselves, as you will see. A general
rule is that hosts should have female sockets that need a cable with a male
plug, and terminals should have male sockets that need a cable with a female
plug. Another confusing fact is that the sex of a plug is determined by the 25
tiny pins and not by the shape of the entire plug. Also the pin numbering is
forwards on one type and in reverse on the other, as you would expect. The pin
numbers can usually be read near the pins, if you have good eyesight.

The normal RS232 connecting lead consists of a male plug at the host end
and a female plug at the terminal end. The cable links pins 2, 3, 4, 5, 6, 7, 8
and 20 to the same ping at the other end. This cable can be used to link modems
to terminals, or computers to printers. This assumes that neither manufacturer
got confused. If you try this lead with a Gemini Galaxy, it may work, but you
are taking a slight risk, because the socket on the Galaxy is wired up partly
as a host and partly as a terminal.

Connections to the Galaxy serial socket
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Pin 2 Data from device into the Galaxy
Pin 3 Data to device from the Galaxy
Pin 7 Ground (always)

Now this is correct for a host, and since it is a host type socket, so far
so good.

Pin 4 RTS out
Pin 5 CTS in
Pin 6 DSR in
Pin 8 CD in

Pin 20 RTS out

Now these 1look correct, and one can sympathise with the designer for
deciding to connect these up to the corresponding lines from the UART. But UART
manuals for some reason always assume that you are building a terminal and
never a host. In fact if you are connecting to a printer, pins 4 and 20 carry
signals from the printer, and pins 5, 6 and 8 are expecting to receive signals
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from the Galaxy. Now it does not matter that 5, 6 and 8 are in each case an
input connected to an input, but it may matter that 4 and 20 are outputs
connected to outputs, and these outputs may be attempting to assert different
values. Fortunately RS232 devices seem very resilient, and I have not heard of
any damaged printers because of the two devices arguing over lines 4 or 20.

Similarly if you want to connect +the Galaxy to a modem or acoustic
coupler, then not only is the socket the wrong type, but lines 2 and % need to
be reversed. But pins 4, 5, 6, 8 and 20 are now correct.

How to wire up the connectors correctly

B DS RE DSBS BEREDEBD BD IS B E N DN D O NS N O P INE B NN NN

The ideal solution is to wire two sockets from the present one. One would
be as a host, and the other as a terminal. The socket acting as a terminal is
identical to the present socket with two changes. Firstly it is a male socket,
and secondly the lines to pins 2 and 3 are reversed. The = socket acting as a
host is identical +to the present socket, except that the RTS line from the
Gemini is wired to pins 5, 6 and 8 of the socket, providing the signals
expected by a terminal. Also RTS should be wired back to the CTS, DSR and CD
lines leading to the Gemini UART, since +this provides the signals that it
expects. Pins 4 and 20 on the socket contain signals from the terminal which
should not be connected to the Gemini board. The RTS 1line from the GCemini
should not be connected.

To make this clearer, here are the exact connections from the Gemini
serial connector fto a host socket, which should be female.

Gemini Serial Connector Cannon D (Female)

Data in 3 (e mm 2 Data from terminal kbd
Data out 6 - > 3 Data to printer

RTS out 10 -~X X-- 4 RTS out

CTS in 8 {mmmu)® 5 CTS in

DSR in 9 {mmmm D ¥ 6 DSR in

Ground 11 {mmm) 7 Ground

CD in 1 (o D ¥ 8 CD in

DTR out 12 --%¥ Xee 20 DTR out

X means no connection. In addition +to the connections shown, the DTR
8ignal from the Gemini is connected to 5, 6 and 8 in the Cannon connector.

A particular advantage of this wiring is that the DTR signal from the
Gemini provides a useful indication of the state of the Gemini RS232 interface.
When the Gemini is Reset, the Data out line gives an invalid data signal, since
it is not yet conditioned to even operate at the correct speed. But the DTR
signal informs the terminal that the host is not ready, and the +terminal will
ignore the input. For example when connected to a Diablo terminal, pressing
Reset causes the audible alarm on the terminal to sound. Then a moment later
the DIR signal is restored and the terminal will function correctly. This is
most important if there is no IVC in the system, and a serial terminal is being
used as the console, either of RP/M or of CP/M. If you simply fix the input
signals at the terminal so that it is always ready, then the initial messages
may be corrupted for about ten characters until bit aligmnment is achieved.

Serial Connections for the Nascom 2

These connections do not work for the Nascom 2 serial connector, since
this is not fully compatible with the Gemini. [Ed. - The Nascom 2 does not have
modem control signals, and although a handshake signal can be provided, this is
not at R3232 levels.] However you may find it useful to modify an N2 to conform
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to this standard. The only feature lost is the 20mA interface, which is
obsolete and unlikely to ever be needed. Cut the tracks leading to pins 1 (was
drive out, now CD in), 9 (was 20 mA in, now DSR in), and 12 (was 20mA out, now
DTR out). Then connect pin 2 to pin 12, giving 5V on the DTR out signal. Check
your connectionsg carefully as you will not wish to blow up your Nascom. Some
cables connect 5, 6, 8 and 20 at the terminal end. If the terminal puts 12V on
its DTR then this could be fed back to the N2 5V supply with disastrous
results, so be careful!

Special Purpose Leads

It is possible to build special leads to connect a host to a host or a
terminal to a terminal. In each case every device believes the other to be what
it expects.

In both cases pin 7 (ground) is connected to pin 7 at the other end. Pin 2
at one end is connected to pin 3 at the other, and vice versa, since the inputs
and outputs must be reversed. Do not connect any other wires between the
devices.

The host to host lead could be used to connect two computers together,
using their printer sockets - if they are wired up correctly! At each end,
connect pin 6 (DSR out) to pins 4 and 20 (RTS in and DTR in). This fools each
host into believing that it is connected to a terminal.

The terminal to terminal lead has pin 20 (DTR out) connected to ping 5, 6
and 8 (CTS in, DSR in, CD in) at each end. This fools each terminal into
believing it is connected to a host.

Other Articles

NN PN N N AN PN P

There are many articles explaining various aspects of the RS232 interface.
There is a useful section in D. R. Hunt's article in the 80-BUS news Vol 1

Issue 3, pages 32 to 3%6.

Software

LT TN VR )

When the computer is acting as a host, the normal operating system
software can wuse the serial interface to drive a printer. But it is not so
obvious what to do then the computer is to act as a terminal device. In this
case a program is run which makes the computer act as a terminal. A
comprehensive terminal emulation program is given in full Dbelow. Another
program-: which is very useful is MODEM7, which is available from the CP/M Users

Group, and is easily made to operate on a Nascom or a Gemini. This allows
files to be transferred down phone lines (using modems or acoustic couplers),
and it automatically recovers from line errors by patiently retransmitting the
data when needed.

Terminal Emulation Software

It can be a problem to find software which allows a computer to act as a
simple terminal. This is not as simple as you might at first think, and
therefore an example for the Gemini IVC is printed below.

Now for the program which turns a Gemini into a dumbd terminal. This is not
as simple as it seems for several reasons. Firstly as soon as the speed gets
high enough, the display cannot keep up with the incoming data, and characters
start +to be lost. Also this program allows characters to be echoed to a serial
printer which may be very slow, for example 10 cps. Another complication is
that the terminal may operate in half duplex or full duplex. This program
allows for all these options, as you can see from the comments at the start of
it. It can be assembled using M80.
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NASCOM BASIC CROSS—REFERENCE LISTING M. J. R. Gibbs

The listing on the following pages is for a utility that I wrote to give a
variable cross-reference listing of a Nascom BASIC program. One of the problems of
Nascom BASIC is that only the first two characters of a variable name are used, so
that AQS, AQ and AQ'1, which are all valid names, are considered identical. A
number of people make this mistake in their programs - I have certainly done so,
and for a beginner it is often not obvious what is wrong.

This program may help in this respect, and I have also found it useful when
developing or changing a program sometime after it was originally written. It is
also very useful when developing a large program where a large number of variable
names can become a problem.

The program is located in RAM between OC80H and OF65 and will give a sorted list
of variable names (only the first two characters being displayed to avoid
confusion). String variables are identified by a '$' and array variables by a '(’,
followed by a list of the statement numbers in which that variable is referenced.

For example, the following slightly modified benchmark program:-

100 REM BENCHMARK 7
110 PRINT "S"

120 K = 0

130 DIM MQQQ(5)

140 K = K+1.

150 A = K/2%3+4-5
160 GOSUB 230

170 FOR L = 1 TO 5
180 MQQQ(L) = A

190 NEXT L

200 IF K < 1000 THEN 140
210 PRINT "E"

220 END

230 RETURN

Would result in a screen containing:-

< NASCOM CROSS REFERENCE >

A 150 180
K 120 140 150 200
L 170 180 190

MQ( 130 180

The program is very easy to run. Leave BASIC using the MONITOR command. Load the
utility from tape or disk (once loaded it can be left for future use as BASIC does
not use that portion of RAM). Run the program by entering EC80, which will give
you the maximum of a screenful of information for studying. To continue press any
key, which will give successive screens until the listing is complete, and then
return to the monitor. BASIC can be re-entered if desired by using the warm start
command (Z).

One word of warning. This program generates a lot of data. This is stored at the
end of the BASIC program and in normal use presents no problem. However, in the
case of a very large program the data can overflow the available space with
unpredictable results. You are therefore advised to save any large BASIC program
before running this utility. I have never had any program corrupted, but it is
possible.
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AUNT ALICE’S AGONY COLUMN D. Parkinson

Is there anyone out there? (Dr Dark believes you are all a figment of the
circulation manager's imagination. [Ed. - Circulation manager - who's he?].) I
know there are at least five of you, I've got your letters here courtesy of our
esteemed Editor. The following few pages attempt to answer some of the questions
asked in these letters, and are based on the premise that if one person has
actually taken the trouble to write in with a question, there must be at least a
thousand of you out there with the same question on your lips. So, as these pages
are to be fueled by your questions/comments/hints/tips, send them in - even if it
is only one sentence on the back of an o0ld envelope. Do not expect a personal
reply. (Letter writing is not my forte). You may get a reply via 80-BUS News in
due course. If a few people ask the same question there will almost certainly be
a reply via the News (unless there are obvious signs of collusion like the same
handwriting!).

This issue I start with a hardware bug in GM812 (the Gemini IVC) that was
discovered sometime ago by Richard Beal, and has also been found by Nils Nazoa-
Ruiz. It will only manifest itself if you are using interrupts, and only then in
special circumstances. If you happen to be unlucky you will find that the IVC is
reset everytime an interrupt occurs. The explanation for this lies in the way the
10 addresses are decoded on the card. This is done via a PROM (IC25) which is
enabled by IORQ. With the standard PROM the four outputs are used to signify
addresses 00-07 (NASIO), address B! (data port), address B2 (control port),
address B3 (card reset). The Bl and B2 outputs are qualified by RD and WR before
they are used, but the B3 output is taken straight to the RESET input of the
IVC's Z80. If you look up the interrupt behaviour of the Z80 in its data sheet
you will see that the 780 acknowledges an interrupt by putting out an /IORQ
signal along with an /M1, a unique signal combination that is used at no other
time. Unfortunately if the lower 8-bits of the address bus just happen to hold
the address B3, then the IVC is reset.

The cure is simple (in theory), and that is to disconnect pin 14 of IC25
from GND, and connect the backplane /M1 signal to it via a spare inverter on the
board. Pin 14 is an additional enable input (active low), and with this
modification the decode PROM will be inhibited during any cycle where M1 is low,
thus preventing the interrupt acknowledge cycle being misint:ry.reted by the IVC.
The normal I0 operations will continue to work as before.

Next a letter from Alan Mackay - here is someone who is actually using his
computer to compute. I reproduce his letter below in the hope that someone out
there can help.

' "The most useful of the features of BASIC as originally developed at
Dartmouth College was the provision of matrix operations; multiplication,
transposition and inversion being each accomplished by single statements. Most
implementations for microcomputers do not provide these essential routines. Can
anyone tell me how I can do matrix inversion on a Nascom 2? Does anyone have
assembly language programs for matrix operations in BASIC or PASCAL? More
generally, is there a library of serious mathematical subroutines - such as the
NAG (Numerical Algorithms Group) provides for Algol and Fortran on large
computers - for the Nascom 27 Is there anyone doing serious calculations, as
opposed to compuiter games, on a micro?”

- replies to Alan Mackay, 22 Lanchester Road, Highgate, London N6 4TA. I recall a
product MAP14Z that was available in 1980/1 from Enertech Ltd, 32 Gildridge Road,
Eastbourne, East Sussex BN21 43H. This was a 40-bit floating point package
available for the Nascom. It did not support matrix operations, and a review of
it appeared in INMC80 issue 2 (Sept80-Jan81).

Tony Chamberlain writes in with a list of the undocumented op-codes for the
Z80. These have been covered before in various of the glossies and earlier
INMC80s/80-BUS News, but if you're new to the Z80 and have missed them and want
to know more send a note to me asking for it to be published in a later issue.
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Now a request - "What is the best controller to purchase, first for a DOS,
and later CP/M - MAPVFC, GM809, GM829, LUCAS LOGIC ?" My biased reply to that is
GM829 - why? - it's the one I use and the only one I know about in any depth.
(GM829 has superceded GM809, but you may be able to get 809s that have been
traded in for 829s - check with your dealer).

Seriously all I can suggest is that you draw up a list of your current
requirements, your future requirements, the capabilities of the boards, and then
make a decision. All the boards mentioned meet the basic requirements of: a) They
work. b) They are 80-BUS compatible. This just leaves the important facts of
price/facilities/support to influence your choice. I list below some pointers for
your thoughts: ‘

Price: Can you afford it/is it worth it? Bear in mind that by the time you've
added a DOS, the drive(s) themselves, power supply and connecting cables, a small
saving in the price of the controller will become a very small saving in your
total outlay. I'm not suggesting that you disregard the price, but in the long
term the more important factors are facilities and support (below).

Facilities: What range of drives does it support? (3"/5"/8"/Winchester?). (Note
that the new Sony 3" drive looks to the controller like an 8" drive in terms of
data transfer rates, although the drive connector is different again being a 26-
way one.) Will you ever want to use 8" and 5.25" drives simultaneously from the
same controller? (GM829 offers software selectable drive type). If you are likely
to change between 8" and 5.25" drives sometime and are happy to change straps,
does the board layout allow both drive connectors to be fitted, or do the
connector fields overlap? '

Support: This is a major factor that isn't always given the attention it
deserves. What disk operating system do you want to use? (NAS-DOS, POLYDOS, QDOS,
CP/M etc). How does this restrict your choice of controller? If you want to use
CP/M eventually, whose implementation of CP/M do you want to use? (Your
own/Gemini/Nascom/MAPS80/Independent). NOTE quite a lot of the criticism of CP/M
that appears in the computing press from time to time should be more rightly
directed at the writer of the BIOS rather than Digital Research. A good BIOS with
adequate error trapping and various extended features can make a remarkable
difference to a user's view of CP/M. A 'plain vanilla' BIOS can leave a lot to be
desired.

What hardware do you already own? This is fairly important as for example

Gemini's CP/M systems are based upon Gemini's disk controller card and the
Gemini IVC. There are versions that will run on Nascoms (with and without IVCs),
but they provide no support for the Nascom AVC or the MAP low-cost video card.
Similarly the Nascom CP/Y system is based on the Nascom disk card and won't
support the Gemini IVC. This is the burden you have to bear for owning such a
flexible system. The possible hardware permutations are high, and no one software
product is likely to support every hardware permutation. Each manufacturer is
likely to support his own product(s), and, depending on how he sees the market,
may extend his support to include various boards from other manufacturers that
may be used in conjunction with his product.

(I gather an optimist rang up Gemini one day to ask if they did an implementation
of Digital Research's CP/M to run on a Nascom? + RAMB + Nascom AVC + Nascom disk
card - not a Gemini product in sight!)

Another question in the same letter - "Can a 'virtual disk' work under DOS
or must I have CP/M (MAP80)?". T don't believe any of the DOS's support virtual
disk, but most CP/M implementations do. The Gemini CP/M currently supports any
'page-mode' RAM (e.g. Nascom RAM B, GM802, MAP256k) for virtual disk, and also
the forthcoming GM833 RAM-DISK (see below). For full support of a multiple MAP
card system you have to go to MAP or use Richard Beal's SYS. For those who can't
get enough of it Mr R.J.Drew (4 Brackenrigg, Armathwaite, Carlisle) has a cut-
and-strap method of modifying the MAP RAM cards to provide a total of 4Mbytes for
a virtual disk. (This assumes you've got the space/amps/money available for the
16 boards). With Gemini's GM833 you can reach a total of 8Mbytes without any
cut-and-strap, but you'll still need the space/amps/money for 16 boards.
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I see from another letter that someone out there has been spreading false
rumours about CP/M block sizes and disk sizes: CP/M (in version 2.2) supports
logical drives up to 8Mbytes in size. CP/M can allocate the disk space in block
sizes of 1k, 2k, 4k, 8k, or 16k. The one restriction is that if a block size of
1k is used, then the disk capacity cannot exceed 256 blocks (256k). All the other
block sizes can be used with any disk capacity up to the limit of 8Mbytes. One
point to be aware of is that CP/M has a little bit of intelligence built in. If
the total disk capacity is less than 256 blocks, each directory entry, (which
records where each file is on the disk), holds the block numbers as 8-bit
quantities. If the capacity is greater than 256 blocks, then each block number is
stored as a 16-bit quantity. (i.e. If the capacity of the disk is less than 256
blocks, each directory entry can hold up to sixteen 8-bit pointers, but if the
capacity exceeds 256 blocks each entry only holds up to eight 16-bit pointers.)

This is the reason why a block size of 4k was chosen for the Gemini Galaxy &
GM825. As these use Quad density drives (i.e. Double density recording and double
track density - 96tpi), the option of offering both single-sided (400k formatted)
and double-sided (800k formatted) drives was open. If a block size of 2k had been
used then the directory formats of single-sided disks (400k capacity - 200 2k
blocks), and double-sided disks (800k capacity - 400 2k blocks) would have been
incompatible. With a block size of 4k the 'block capacity’ of both single and
double sided drives are less than 256, thus ensuring that CP/M uses an identical
method of recording block numbers in the disk directories. (A single-sided disk
can be read/written in a double-sided system, and a less-than-half-full double-
sided disk can be read/written in a single-sided system). ‘

PRODUCT PREVIEW TIME ,

The Gemini GM833 is an 8x8 80-BUS card containing 512kbytes (or 0.5Mbytes,
if you prefer!) of dynamic RAM. This RAM cannot be used as conventional systen
memory, but is configured to appear as a disk. It is accessed via three I/0 ports
which can be regarded as "track", "sector” and "data". To access the memory all
that has to be done is to output "track" and "sector" addresses, and then read or
write 128 bytes of data to/from the data port (perhaps using INIR or OTIR in a
pseudo DMA transfer).

The software interface matches very nicely to CP/M, and is so simple that an
application program in a non-disk based system could drive it directly. Unlike
the "page mode" scheme, or the extended addressing modes of GM813 or the MAP256
card, no complex memory management is involved as the RAM~DISK is completely
independent of the normal system memory.

CALL FOR ARTICLES

Reverting to the earlier theme, to help me answer yet another question
perhaps someone out there (a Dealer even?) would like to produce a summary of the
various DOSs & CP/Ms available for 80BUS cards? The obvious things to cover are
the hardware they require to run. The extra hardware they can support (e.g.
IVCs/AVCs/VFCs/PLUTOs/CLIMAXes/etc). The standard Nascom/Gemini software that
can/can't be used under it. How easy it is to customise (can you add a printer?).

An alternative might be for YOU to send in a summary for the DOS you use. A
user's view is perhaps better, as a dealer, though he sees all the products, may
not have the time/inclination to use everything/anything he sells, and so may
miss some of the finer points of the DOSs. Your replies can then be collated,
compared, checked and published. This, (if it ever appears!), will no doubt be
followed by a deluge of your articles on how to modify X to get it to run under

Y.

CALL FOR QUESTIONS
As I said at the start, these pages will be fueled by your letters - so send

them in even if it is only one sentence on the back of a postcard. If you want
any of the above replies expanded on say so. (More on CP/M directory formats?).
If I can't answer your questions I'll try and find someone who can.
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Doctor Dark’s Diary — Episode 16.

Twe “"Pascal’ compilers slug it out! Is it Wirth reading this?

Regular readers will kneow that I like Pascals and that I tend to o on &t
length about the virtues I think I see in the comeiler I usually use. I must
have hinted really well that I would like free things to review & whiile agor
because the Postman brought me a nice shinvy new compiler to rlavy withy and I am
sure I didn’t ray for it! This was a very nice surerissy &3  vou Can imaginer
and I raridly set about attemeting to use it. It seems like a good idea to
compare and contrast the twe Fascal svstems I now haver so thaty 1if wvou are
thinking about changing frosm BASICy wvou can det some sort of idea which of the
tws would be better for yvour PurFroses. Obviouslys I am unable  to  comment  on
other systems I have not vet seeny and this does not imply any oriticism of
these others... Serves them right for not sending me freebies thoush

The ome I alreacy owned is the Hisoft FPascal 4 comeilers gl for £48. The new
one  is the Poly-Data Comeas systems which costs £128y rlus VAT. To save a
little spacer I intend to refer to them as either Hisoft or Comeas throusthout.
If wvou buy the Hisofty vou get a florey disc and about fifty five radges of
manuzly loose ragesr that is. Comeas also oomes on a florey cdiscy  but has a
very swmart blue folder which containsy at & duesss & hundred rages. Both of
them run under CP/Ms so don’t get either 1if vou  are yurming  an  uneseanded

Nascom 1.

Hands wp all those who wondered why I Put quotation  marks  round  the  word
"pasecal”  in  the heading. Why? Well neither of  these comPrilers is & full
implementation of standard Fascalr» and both of them have extras that are not
standard. I don’t think there is a full micro Fascal about vets but am willing
to acrcert ome free if I'm wrong! What you get are subsets of the languader with
additiens that the compiler writer thinks you will want. Hisoft only allows
FILEs of CHARs like CF/M’s ASCII files. It does not cater for VARIANTs in
RECORD tyres. Comeas doesn’t have SETy FOINTERs o CHAR tvres. Neither of them
will let vou Pass a Frocedure o a funotion as & earaseter o an ather
procedure  or  functions but I have never eparticularly wanted to do this latter
thing! In factsy I have never met anvone who could-tell me in nice shovt  words
why anvene would want to ocomelicate a nice simele languadge by doing such a
Bizarre thing. I dare say it is a&ll the rade in  university  cosmputing
derartments... The SET tvres are something «uite usefuly which is not the
imPression given in many books about Fascalr where examples often feature lists
of rcheeses. POINTERs are very usefuly and their absence From Comras indicates
that dynamic data structures are also missing. So if vou  want  to use 1linked
listsy and build them ur dynamicallye vou have to o about it in & less e@asy
way than would be the -ase with Hisoft. I will describe the various extras
farilities the tws compilers erovide later om in the article.

Hisoft only provide @ comeilery which resuires ASCII text files as  its irnweuts
and it -is  uP to you what wou use to edit them. Any reasonable word processor
will oo the Jobs and only a masochist would try to use EDLCOM for the Jdoby  so
there is a hidden wsost. ComPras  is a more complex svstenms desisned to make
program development faster. It has a built in editory and can stay in  memory
along with the source Program and the comeiled result Cassuming there is roond.

So vow can edit vour  erogramy comeile ity and then  run ity all without
returning to CP/M. Learning to use a new editor is alwavs a eroblemy and at
first it alwavs seems as thousgh the designer has gone out of his way to choose

really unlikely kevs tom give the editor its commands. The Comeras editer still
seeMms very strange to mey as it has two modes of crerationy and I alwavs seen
te have it in  the wrong  one. The other eroblem is that the list of editor
commands in the manual is serarate from the list of whiich kevs  vyou  have to
press. This is Presumably to make it easier for Poly-Data to change the manual
to suit machines with different kevbhboards. I think it wotld have  bheen & 2 more
friendly idea to Fut the two sections togethery and write & serarate manual for
each machine the progeam is to be used on. To be fairy  this would not hbe &
eroblem once one became used to using  the editory but at first it is
infuriatinst.

g
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Both manuals give formal definitions of the syntax of the Fascal the comrilers
Wwill  accert. Hisoft use those svntax diagrams with one way arrows to show vou
what can go wherer while Compas have done a very careful Job of writing ocut &
full Backus Naur definition of the lansuade. In case vou are not familiar with
BNF»y it tends to look like thisi-

{Program) = (erodgram heading) (block) .
(prodram heading) iz {empty) | FROGRAM {(file and so on and so on...

I find syntax diasgrams a million times easier to ready even thoush thev are not
as rleasing to the mathematical mindr and I believe they are a better wav of
doing things. You may disasgreer if vou are fond of mathematical formalism for
its own saker rather than where it is useful. Both comeilers come comrlete with
examirle prodgrams. The ones Hisoft dgive vou are printed in the wmanualy s vou
have to tvee them in for vourself, if vou want to use théem. One of themy which
is surposed to e able to vread a CP/M disc directory into memorys doesn’t dwork
with ™My CP/Ms althoush I am told it does with others. Comras’s examrles are
already on the discy so all vou have to do is comeile them and run  them. They
are very nice exameless too. One of them is a calculator erodgramy which makes
vour expensive Nascom L[or similarl work Just like & £5 rocket calculator.
Another 1is a «quite useful address and telerhone number file handling progvrams
and there is alse one that can do hex dumes of files from disc.

The Frecision of réal number calculatioms is not  the same in both  svstemss.
Hisoft gives wou seven significant figuresy while Compas gives vou eleven. 0f
courses if vou need even more precise figures than thatr vou can  pProgram your
way vound the restriction with either compilery as I mentioned in a previous
article. Thev both use two bytes to store an intedery which dgives vou the usual
~32768 to 32767 rande of values. Comras doesn’t tell vou if an intedger variable

has overflowedr whereas Hisoft doesy unless vou set & compiler optiom  to omit

averflow rhecks. This would make the erogram run fasters but I usually fordet
to do ity and I have no comelaints about the sreed Hisoft eprodgrams run at! With
Compasy you have to set a compiler ortion if vou want to use recursion. I used
to think using recursion was .Just showing off, until I needed it once or twice.

Compas has & data tvre that is not used in standard Pascaly or Hisoft for  that
matters and it ds the string, Normallyr in Pascal» one uses arravs of
characterss and writes routines. to manirulate them. It can be doner althoush I
never finished the set of routines I was working on a while adgo. The lack of
strings in Fascal is & real downer. Comeas strings are  very much  like RBASIC
stringss although the way it chors strindgs we [eauivalent to left$y right$s and
mid$d uses & notation like that of the epeculiar BASIC in the Sinclair ZXB1.
gtilly it is therer and strings can be cut wprr concatenated and dgenerally

messed around as much as you like.

Extensions to Fascal.

Both compilers dgive vou direct access to the cantents of memoryy Comeas does 1t
by means  of what they «all “the memory arvav's which behaves mnuch like an
ordinary Pascal arrayr whose contents are the 288’5 address srace. Hisoft have
added the words PEEK and POKE to the languager but these are not the single
byte orFerations users of non structured BASIC know and love. If vou roke an
address with & data tvee that takes more than one byvter all the byvtes of the
source item are poked into successive memory locations. In  other wordss
POKEC £FB8BA» ‘Heading’ ) would rut the word "Heading" on the tor line of the

gcreen. This is very usefull.

The Z88 ports can also be accessed using either compiler. Hisoft  have the
reserved words IN and 0OUTy while Compras uses another of its srecial arravs

which is refervred to as the Povt arrav.
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Both compilers provide a wav to include machine code routines in programss and
call. them. This means that thev both admit that carefully written machine code
soes even faster than their standard run time routinesr I surrose. There is no
shame  in  that. Stilly siven the prosiram sreed that kither compiler gives Youy
machine code routines are only rarely - necessarvs when vou are using the
comPuUter to control some tricky ‘rerirherals for examrle.

Both compilers have random number routiness but the Hisoft one is Primitiver as
it Just returns the contents of the Z80 refresh registers which often causes
programs that use it to he far less random than the Programmer wanted them to
be. Comeras has a function "random(i )" which returns an intedger r in the ranse
WM=rd=i. This is very useful in dame Frogramming!

Another of the things Pascal could have done with is & little extension to  the
CASE statementr so that vou could srecify what was to harren if the controlling
variable didn’t match any of the items in the CASE statement. Surerise! Compas
has OTHERS»y and Hisoft has ELSE. These mean the samMe as each other:-

CASE - i OF . CASE i OF —
1 % WRITE( ‘one’ )s 1 2 WRITE( “one’ s
2 % WRITEC‘two’ s 2 2 WRITEC two’ ¥
OTHERS: WRITE( ‘1ots’ ) ELSE WRITEC( ‘lots’ )

END3

Standard Pascal only knows about seauential filess Comras has random afcess
files too. Hisoft have been promising to add theses but have not vet done ity
or have fordgotten to send me the new versiom!

In the event that vou manasge to write a  Program “that is too  big  for  vour
machiner what can vou do? If you have Comrasy yvou can chain erogramsy which is
handy. You can do it with Hisoft erogvams as welly IF  vou  know encugh  about
using CP/M.

Selling vour programs.

If vou write it with ComPasy vou are forced by the licence vou have signed to
pay - Polvdata a rpercentage of the money vou get For vour erodgram. This is
suprsedly because the program will contain Folvdata‘s run time routines. In
facty thevy would be of no use to the buver on their owns Wwith no way of knowing
how tor call them. Peorle who sell software with conditicons like this attached
should be forced to sav so in their advertising. Given the price of Comeass T
think: they ousht to be harry with what they haver and not try to make even more
money from the work of others. Hisoft do NOT demand money in this wav.

Conclusions.

The suitability or otherwise of either of the comerilers for vour Purroses  will
derend verv much on what throse purroses are. IFf yvou want to write larde suites
of business prosiramsy and do it without having to Wirite youwrown routines to de
fancy screen handlings string handling and high erecision calculations for vous
then it will have to be Comeas. You will also have all the hbotBer  of Payving
them adgain if vou sell vour work. Ifs on the other hands volu want to learn
Pascaly and write amazing gamess fast control rrograms and dgenerally stay close
te  "prorer" Pascals then g0 for Hisoft. Thens when you sell 100,000 cories of
your dame to all the Srectrum owners Cvesy Hisoft Fascal 4 is available for the
Spectrum» so  vou can write games/etc for a huge market!] yvou can keer all the
mMoneyy until the tax man finds out. My own  epreference? Franklys it is the
Hisoft producty and I am looking forward to the day they bring out Modula 2!

.
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Random Rumours (& Truths?) by S. Monger

e L N N

I could hardly believe it when I was asked for another contribution so quickly.
What could I find to write about so soon after my last load of rubbish? Well, I
suppose a reasonable start would be talk about things that have NOT arrived.

Where are they now?

For example, the Sinclair Microdrive! Yes, it's only 15 months(ish) since it was
first announced, and I only mention it here because I know of one certain
individual who intends to try and interface one to their 80-BUS machine. Could
be interesting, and somewhat cheaper than a Winchester. Which reminds me! (Note
the subtle way of changing topic - very clever!) In a long, long lost price list
from Nascom (or should that be Lucas Logic, or even Lucag/Nascom? - I get
confused so easily) I seem to remember a line that said something like "S5MB
Winchester Disk Drive - price to be advised"”, and at about the same time there
was a Nas-Net leaflet with "optional hard disk" mentioned - where has that got
to? And how about Gemini, their last catalogue mentioned "GM818 Serial Board" -
no sign of it yet. And nor is there any sign of I0 Research's Pluto Pallette,
Frame Grabber or I0-Net boards. What are these people all so busy doing that
they can't produce these almost forgotten (but not by me'!) 'products'?

What are they doing instead?

Lucas must be putting all their current effort into the Lucas LX range. What is
that? Well, remember the 'Conspiracy’ that I mentioned two issues ago - that's
to do with the LX. The original idea was to take a Quantum 2000 case and put a
Nascom 2, AVC, MAP RAM board and Gemini GM829 FDC/SASI board inside it. It was
first shown at Which? in January, but I don't think that it has been sighted
since. Interesting developments afoot?

And Gemini? Well they have launched one or two new things in recent months.
There 1is the GM839 prototyping board at £12.50. Made of fibre-glass, and laid
out for high density packing, it's ideal for that washing machine and central
heating controller! Then there's their GM8%3 RAM-DISK board. (It seems they
managed to resist the temptation to call it a Virtual Disk board, because of the
possible abbreviation of the latter!) This board provides 512K bytes of RAM,
port-mapped in such a way as to allow very easy interface software, using the
otherwise little-~used Z80 INIR and OTIR instructions. Apparently a DIL switch on
board allows upto 8 Megabytes of the things. Fancy a dose? Then there's the
Gemini Multi-Net (briefly described last issue) and a permutation on the Galaxy
called "M-F-B". And what does that stand for? Multi-Format-BIOS of course. A
Galaxy is supplied, fitted with (or surrounded by) drives of different TPI
(tracks per inch), an optional Winchester, and an optional 8" drive. M-F-B links
it all together, and allows easy transfer of software between almost all
soft-sectored 5.25" and 8" formats. "Superbrain to Xerox? - No problem. IBM to
Osborne? - One moment sir." They are obviously looking at Software houses as
their market for the M-F-B, and I am sure that there is little point in printing
a price here. (Actually, I don't know it, but I don't want to admit to that.)

And finally, IO Research. Well, to be quite honest I have heard very Ilittle
about what +they are wupto. I understand that sales of PLUTO are pretty good,
mainly to non-80-BUS computer owners, who also have to buy special interfaces.
Why don't these people buy a REAL microcomputer, which this board would plug
straight into? Some people have no idea!
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Nascoma&Gemini
USERS

NEW 32KC.M.0.S.

BATTERY BACKED
RAM BOARD

from
MICROCODE
(CONTROL)
LIMITED

FEATURES:

EFFECTIVELY REPLACES EPROMS.

Does away with the inconvenience of EPROM programming
and the compromise of assigning valuable address space

to ROM.

ON BOARD RE-CHARGEABLE Ni-Cad BATTERY
RETAINS MEMORY FOR OVER 1000 Hrs.

Battery is automatically charged during power-up periods.
HIGH SPEED OPERATION up to 6 MHz WITHOUT WAIT-
STATES.

FULLY NASBUS’ and GEMINI-80 BUS? COMPATIBLE.

PAGE MODE SCHEME SUPPORTED

The board can be configured to provide one 32k byte page or

two completely independent 16k byte pages.

Complete pages of 64k bytes are simply implemented by adding

more boards on to the bus.

SOFTWARE and/or HARDWARE READ/WRITE

PROTECTION.

4K blocks in either page are link selectable to be aligned on any

4K boundary.

FULLY BUFFERED ADDRESS, BPATA AND CONTROL

SIGNALS.

MEMORY 1.C. SOCKETS ARE LINK SELECTABLE TO

SUPPORT ANY 24 PIN 2k byte MEMORY I.C.s.

Thus the board can support up to 32k bytes of any mixture of

cmog, nmos rams or 2716/2516 eproms.

All options are link selectable using wire links plugged into

gold-plated socket pins, avoiding Lﬁe risk of damage and the

inconvenience caused by soldering links directly to the board.

The printed circuit board is manufactured to the high quality

demanded by industrial users and conforms to B.5.9000.

The board comes assembled and tested and is su?ph'ed with &
1

minimum of 2k bytes of low-power cmos ram. Fully
documented. :

. AVAILABLE NOW!
PRICES:
Board with 32k bytes £184.95
Board with 16k bytes £149.95
Board with Zk bytes £95.95
TC5517AP Very low power 2k
cmos memory L.C. £6.50

Please add £1.50 (P&P) & VAT @ 15%

Inasbus is & trademark of nascom microcomputers & division of LUCAS LOGIC
Zirademark of GEMINI MICROCOMPUTERS LIMITED

Cheques/PQO’s made payable to:-
MICROCODE (CONTROL) LTD
40 WELL TERR., CLITHEROE,
LANCASHIRE, BB7 2AD

ENGLAND. 0200 27890

For all
Microprocessor
Applications

Call

MICROCODE (CONTROL) LTD
40 Well Terr.,, Clitheroe,
Lancashire, 8B7 2AD

England. Tel. 0200 27890

Consultancy, Design
and Manufacturing
Services_ to Industry

NEW PRODUCT

MICROCODE (CONTROL) LTD.

40 WELL TERR., CLITHEROE,
LANCS, UK. 0200 27890

“Aspirins are not the only solution

to your backplane problems”

BP14C BACKPLANE

14 SLOT 80-BUS & NASBUS
TERMINATED BACKPLANE

BP14C has been designed, using mainframe techniques,
to solve microcomputer problems. As the speed of
microcomputers increases, the demands on the bussing
system become more and more critical. Without the
use of a properly terminated backplane, system
performance and reliability will inevitably suffer.

BP14C has. been designed to covercome the three major
backplane problems:
1. Noise generated by reflected signals.
2. Noise generated by crosstalk.
3. Noise generated and transmitted through
backplane power rails.

These problems have been attacked on the BP14C by:

1. Terminating ALL active bus signals into a
potential balanced R.C. filter.

2. Interlacing all active bus signals with
ground ‘shield' tracks.

3. Forming a complete ground plane on one side
of the backplane and using very wide tracks
for the other power rails.

The Backplane measures 14" by 8" and supports up to
14 slots. Smaller lengths can be obtained by a
simple ‘score and break' operation.

The backplane will fit neatly into a 13" rack with
spare space available for a Power Supply Unit.

The backplane features proper implementation of
both the interupt and the bus request daisy chains.

BP14C is another product designed in line with
Microcode (Control) Limited's commitment to
industrial quality 80-bus and NASBUS performance.

Price £47.00 plus £1.50 (Post and packing), plus VAT
Cheques/PO's made payable to:-

MICROCODE (CONTROL) LTD.
40 Well Terrace, Clitheroe,
Lancs., UK. Tel. 0200 27890




HIGH SPEED ARITHMETIC PROCESSOR

SPEED-UP YOUR PASCALPROGRAMS TRANSFORM YOUR GAMES AND BIT-MAPPED GRAPHICS

The HSA-88B floating-point arithmetic processor is
a 80-BUS/Nasbus compatible board which uses a
microprogrammed 16/32 bit microcomputer IC
which performs arithmetic and trigonometric cal-
culations 10 to 100 times faster than the best Z80
software routines. For example, a 32 bit floating-
point division takes just 90 microseconds and a 32 bit
arctangent executes in only 2500 microseconds. A
large number of 16/32 bit integer and floating-point
functions from x+vy to x¥ is accesible with simple
single-byte commands. All accesses to the HSA-88B
are via two I/O ports (selectable from 80OH to FOH).
The HSA-88B is a true simultaneous co-processor
capable of performing one operation while your Z80
CPU is doing something else. This is ideally suited to
animated graphics where the CPU, the HSA-88B
and the graphics card can perform their functions at
the highest possible speed.

The HSA-88B is easily used from within assembly
language programs. High level language programs

BELECTRA LTD. 11 Decoy Road, Worthing,

require a compiler with modified run-time routines.
We are offering with every HSA-88B a FREE latest
Hisoft HP5 Pascal compiler which has been specially
adapted to compile HSA-88B-oriented code. This
compiler is already extremely fast and with the HSA-
88B it outperforms all other Z80 Pascal compilers, in
many cases by an order of magnitude. The standard
Pascal variable types plus 32 bit integers (ideal for
financial applications) are supported together with a
full range of maths functions rarely seen in Pascals or
Basics. The size of the run-time routines is greatly re-
duced over other compilers because the HSA-88B
performs the arithmetic functions in hardware.

The complete package consists of the HSA-88B
processor card, HP5 compiler on Gemini 5Y"
DSDD disk (other formats available including
Nascom 5%1" and IBM 8" SSSD) and HSA-88B
and HP5 documentation and programming
examples. Package price £199.00 including UK
postage and VAT. Not suitable for Nascom 1.

Sussex BN14 8ND  0903-213131.

HENRY'S INCREDIBLE CP/M UTILITES DISK.

A1l the things you ever wanted: The Disk
cataloguing and file dating suites. File compare,
string and byte search utilities. ASCII file
compression and expansion programs. A new system
independant disk repair utility. A new SUBMIT with
fully interactive input. The rtevised DRI PIP.COM
including all the official fixes. And many more.
Almost all are standard CP/M utilities and will work
on any CP/M system. Supplied in either WNascom and
Gemini formats. The price of this gift ? A mere
£15.00 + VAT (£17.50 + VAT in Gemini 8D format as
it's too big to fit on one disk).

RICHARD BEAL'S NEW SYS BIOSes

SYSN7, the ultimate S8YS for the original
Henelec/Gemini G805 CP/M disk system, suitable for
either CP/M 1.4 or 2.2, ¥ascom 48 column video or
Gemini IVC 80 column video.

8YSB15 Super SYS for the Gemini computers
and Nascom/Gemini hybrid computers. Compatible with
the Gemini GMBOY controller card and the new Gemini
GM829 SASI controller card. When used with the
GMB09, support for Shugart compatible and other
5,25" drives. Also GMB29 support for 8" and the
Gemini GM835 Winnie as well (Winnie drivers only
supplied on providing evidence of owning a GMB35).

Support is now provided for using Gemini 64X
or Nascom 48K page mode RAM cards (maximum 128K) or
the MAPBO Systems 256K RAM card (maximum 1M Byte) as
a virtual disk.

Provides all the goodies of the previous
SYSes and lots more. When used with 48 t.p.i.
drives, gives limited read/write compatibility with
Super Brain QD and DD formats, Rair, Cromenco, RML
and Yerox formats, and copying facilities to/from
Osbourne. And, of course, the original Gemini/SD

HENRYS

DIVISION

Phone 01-402 6822

L HENRY'S RADIO

404, Edgware Road, London W21ED.

compatible format. A superb piece of software, ask
anyone who uses it.

Supplied as a full source 1listing for the
Microsoft M8O V3.44 (or 1later) assembler. Please
supply your full system configuration if you require
SYS ready assembled for wuse. As this is support
software, it's Richard's (and our) opinion that the
price should be as low as possible, so it's £10.00 +
VAT. Upgrades from earlier SYSes X5.00 + VAT (return
the original disk).

NFW SUPER DISKPEN

DISKPEN has been rewritten and revised. This
popular text editor/formatter now includes a 'HELF'
facility, and new features for the print control of
most popular printers, underline, bold, etc, (also
user patchable for the less popular types). New
features include block delete, better move commands,
new cursor control, optional hyphenation, visible
indentation (margin) setting and lots more. A major
enhancement is the ability to handle overlay files
so that Pen can use auxilliary packages such as the
multi-column formatter (that printed this). Details
on writing your own overlays is provided for the
machine code programmer, allowing the user to write
special versions for special purposes.

The new DISKPEN is suitable for use with
Nascom/Gemini hybrids (using the Gemini GM812 IVC
card), and all Gemini computers, and is available as
a 15,00 + VAT upgrade (return your original disk)
or to new purchasers at 245.00 + VAT (please supply
your CP/M serial number). Versions of DISKPEN will
shortly be available for the Mimi G801 and G802 and
also Super Brain.

DRH 830114 E&OE

Telephone orders welcome




