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Nascom Micrccomputers

92 Broad Straet
Chesham

Bucks HP%3ED
Telephone: (02405} 75151

Telex: 837571
Dear Customer,
The Nascom-2 is the culmination of well over 15 months intensive
engineering development and, in our opinion, it is the most
will

versatile single board computer that
in the early 1580's.

We had very little opportunity to let people gutside the Company

assemble and use Nascom-2s and our experience with the Nascom—-1
has been that the documentation recuired several revisions as we
received input from our customers. Should you therefore have any
criticism. whether good or bad, of this documentatlon, we would

very much like to hear from vou s0 that we may make appropriate

amendments in order to give all customers the opportunity to use
this machine to its fullest extent.

If you do write in to us will you please address all
sommunications on this subject to the Nascom-2 Decumentation

1
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Editor.

Yours sincerely,

Fi- bV/'[" ‘

—

David R Wadham
Technical Director

Directors: J_A.MarshalliManaging), A C.Marshall, K.§.5. Borland, W.J.Bulman, M. I Lambert, 0.8.Wadham.
Nascom Microcomputers Limited, Reqgistared address: 32 Broad Streel. Chesham, Bucks.

Registared in England. Registration No.



TNTERNATTONAL MNASCOM MICROCOMPUTER CLUB

92 Broad Street, Ehesham, Buckinghamshire
ENGLAND

K. Borland, Oirsctor Tal: 02405 -75151

The intention of the NASCOM Club is to promote the use of the computer by
making available software and hardware notes sent in by users. The library
wiil mostly, I am sure, contain programs but it would add to the projects
expansion if engineers would send in hardware mods and suggestions. NASCAM
Microcomputers will continue to expand along the major lines. Programs will
cost 8p per page plus postage.

re many ildeas we have that the club could pursue and we would like <o
hear yours. Immediately we have secursd a rzduced subscription fa the
Parsonal Computer Workd. This is £8.25 for twelve 1ssues.

d
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The Club will issue a short newsletter monthly with a 1ist of new programs
racpived that manth.

The cost is £1.00 registration plus £5.90 for a year's subscription.

The INMC literature will in the fareseeable future only be published in English
We realise that there are many limitatilons in adapting this policy but on

the ather hand the costs of translation would be orohibitive within the very
limited budget on which the Club functions.

Nascom is very conscicus of i%s export market and actively pursue sales in
Scandinavian countries, western Gsrmany, France, Italy, Austria and Switzeriand
and in due course will extand its marketing activities inta ather Eurosean
countries. We do hope that the language barrier will not be insurmountable.

Some European couniries still meintain very strict Exchange Control Regulations.
For those of you who live in France, it is not possible for us to accept
ordinary bank chegues as remittances. If you are in & positicon to pay us wi
an international money order, would you pleass send your subscription and
regiztration fee ta:-

h
Ll

JCS Composants, a5 Rue de la Croix Nivert, Parls 75015, Francs

who will in turn forward 1t to us.

TTh CTLE T

NAME PLEASE ENROL ME TN TH NMC

ANNRESS _ "QCCUPATION

SPECTIAL INTERESTS

May your name be added to the list of

an b nm e et - -
memnbsrs Yes/No

GTHER CLUBS AND ASSOCIATIONS Would you join a local NASCOM club  Yes/No

Comments:

Enc. £1.00 Registration
£5.00 1 year’s subscripton



Nascom Microcomruters
LiCEs LoEIic Limited

Welton Road

Wedgnock Industrial Estate
Wazrwick

CV34 SFZ

Tel: 0926 497733

Welcome to the sHrowind band of Nescom users. Your Nascom
compnter reprecents an advanced bt well-rroven design uwsing
ore of the most rowerful 8 bhit microrrocessors available -~ the
Z804. The Nazascom i¢ also orne of the most wversstile micro-
comeruters snd can be exranded as vour recuirements grow so that
1t will Hive wou many wears of satisfuing use,

A wide randge of accessories are alreadw availasble. As well as
the esroducts rFroduced bw Naescom Microcomeuters a number of
other comranies a&are producing useful add-omns. We like to
ercouradge this 25 it will widen the score for our sroductsy and
to thus end we have awarded the classification ‘Nascom arrrov-
ed’ to those rroducts which we believe merit this.

Mo comrdter will Frerform anws useful work withowt Frodgramsy and
ssiain 2 range of software is already available for vour Nascoms
from sames to business manadement Frograms.

The rarnge of Nescom sccessories will continue to gsrowy and to
remein sware oOFf these develorments we sussest that sou should
resd one (or more!l) of the raorular monthlye conruter medazines.
There 1is also & club for Nascom uwsersy which is currerntly run
entirely indererndent of Nascom itself.

Your loczl dezler will he slesgerd +to tbese voy informed of
Msscom develorments., Should wou have ang sroblems or enauiries
regarding wour Nascom we recommend that in the first instsnce
wou shousld discuss these with wour dealer. However we at Nascom
will 2lwaws do our best to dezl with anw direct contaect which

go magw mabe.

If vou develor any denerally useful software or hardware
goyrself for use with our eproducts we would be delishted to
near from woudl — naturally we raw for any new ides which we
subsecuently market.

We wish wvou manw gears of successful computing.

Fiike Hessew -
Technical Manader
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1. Kit Builders

Thase of you who have bought your Nescom 2 in kit form should first assemble the kit in
accordance with the instructions given in the Construction Manual, Section 2 of your
Owners Handbook, and the Hardware Manual, Section 1 ot the Handbook. You will then be in
the same position as those who have bought their Mascom 2 in the form of a built board.

2. Built Boards

If you have a MNascom 2 in the form of @& built and tested board then your first
requirement is to provide the board with the necessary power. The power supply
requirements are described in Section -8 of the Hardware Manuel {page 1-8). The Nascom
Power Supply Unit is available for this purpese, and we strongly recommend that you wuse
this. If for any reason vyou intend to use another supply you must ensure that the
individual supplies shut down in the order specified on page 1-9, or damage to some

components can resulf. The Nascom Power Supply provides this protection as standard.

Once you have a built board and a power supply it 1is possible to run your computer
system. Many people start using their system in this 'naked' form, without a cabinet. The
system will work perfectly like this, but do remember that the primary of the transformer
carries potentially 1lethal mains voltage, even though only low voltages are present on
the computer board. At least the trensformer should therefore be protected to aveld
accidental contact by fragile human beings. While the system will woerk in this naked form
it is much tidier to build the system into a case. This can be home made, or a number of
syitable cases are commerciaily available. The Nascom Approved case is the Kenilworth

Case, made by Business and Leisure Microcomputers, and available from most dealers.
Bamembor  whan "snstrustlng any cass to ghgerva the ugual qafpfu nrecautlnns regardlnu
mains connections - fit suitable fuse, screen mains connections frcm accidental contact,
secure the cable mechanically to the case (not just at the electrical connection) and

earth metal cabinsts.

3. Complete Systems

A Nascom 2 with power supply and, optionally, a case, represents a complefe and running
computer system. We will now suggest how you can start to become familiar with it.

Lesson 1 - Preparatien

Turn the power on!

_____ TU Lo +ha A m " £
Lonnect the TV to the modulaied output Trom the computer, or if you are using 2 monitfer

then connect it to the video output. Tune the TY - you will find several points at which
a clear display will be obtained. Nascom 2's are usuwally built so that at power on they
execute the NAS-SYS monitor program. It is this which will have produced the display

TYe 1
S0

which you can probably now see.
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Peaple wha t tp uce the RASIC pr gramm1nn lanauaas mgst of the fime rcan easily

tg useg ¥ Lok gy

expeac
adjust the computer so that it will go into BASIC whenever the power is turned om, rather
than using NAS-SYS. We will describe how to do this later.

If your Nascom has been constructed to start up in BASIC (you need more than just
nnrkqn:ra memory far this fto he nnqq1h19 +h@ugh) the messaae displayed will be

Memory size?

Although you may regard this as a retrograde step we suggest that for the moment you join
the rest of us in NAS-SYS. You can do this by pressing the <ENTER> key (we shall use the
< > symbols to indicate a key on the keyboard). When the message 0k appears type the
letters MONITOR and then press <ENTER>. You will now get the NAS-SYS 1 message which
indicates that you are in the mopiter. '

Lesson 2 - Keyboard Input and the Screen Editor

The Nascom 2 is egquipped with a very powerful sc
typing in data, programs or instructions. The examples below should help you to become
familiar with the screen editor. While you are trying these exercises you should avoid
the <ENTER> key. The effect of pressing this key is to cause the contents of the current

line to be passed to the computer to be processed. As we shall be typing rubbish during

these exercises the computer will display the message fError® if you should press

<ENTER>. Don't worry if this should happen though - you can carry on just as before.

0 adldn hiah 111 haln wuhan
It UUJ.l-Ui 1 ] WllJ—\JII HJ.J.J. LER"IF Y i H

The flashing - symbol near the fop of the screen is known as the cursor, and it indicates
the position at which the next character you type will be displayed. Try typing

HI THERE - THLS IS EDPI

Now if you typed this as shown here you have two deliberate errors - you may have made
more of your own, but don'f worry about this at the moment! The cursor should be Flashing
immediately after the I of EBDI. If you now press the <BACK> key the cursor will move
back 1 character and display =& space character at the current cursor position.
BACK(space) has this effect - it moves the cursor back one position and substitutes a
space for 1ihe new cursor position. If you now type the <V> Key iLhe cursor fioves on oneg
space again, but has left a Y where we originally had an I. You can press the <BACK> key
repeatedly to move the cursor back several spaces, replacing characters successively with
spaces. We could correct the earlier mistake (THUS instead of THIS) in this way, but of
course we should then need to re-type all the remainder of the line, as the <BACK> key

had the effect of TEﬁLEClﬁg the intervening characters with 5pades. Instead try pressing

the left pointing arrow at the bottom left of the keyboard - this is known as cursor
left. The effect is to move the cursor 1 position left without affecting any of the
characters on the line. Press the key the required number of times to position the cursor
over the U of THUS, and then press the <I> key. 'I' is substituted for the 'U'. You can

now usc the right cursor key (right arrov on the bottem right of the keyboard) o move
the cursor to the right if you wish to complete the semtence (YOUR SHIPBOARD COMPUTER).
The cursor up and cursor down keys can now be tried (up and down arrows next to the space
bar) - yes, they have the effect you would expect. Try taking the cursor on a trip round
the screen using the four cursor control keys. You may notice that if you press cursor
left when you are at the extreme left of a line the cursor goes to the end of the

preceding line, and similarly if you press cursor right when at the extreme right hand
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edge of a line the cursor will move to the start of the next line. You will also find
that cursor up is ignored when you are at the top of the screen, and cursor down is
ignored when you are at the bottom.

When you have finished experimenting with moving the cursor, return it to the position of
the - character in our sample line. Suppose we wished to eliminate this - and the
succeeding space. We can do this by holding down elither of the <SHITT> keys and pressing
the left cursor key twice. The shifted left cursor has the effect of maintaining the
cursor position and pulling the remainder of the line to the left. Now if we want to
insert text - replace the f- ! characters we can hold down the <SHIFT> key and press
right cursor, Shifted right cursor has the effect of opening up a space in the current

iine al the positlion of the cuirsor. You canm then L}pc in text st

o+
*
Lol

Another function is provided if you make a real hash of typing in a line and want to
start again. This is the <ESC> key (shifted ENTER), which deletes the current line and
re-posotions the cursor at the start of the line. Finally you can clear the complete

soreen by means gf the <0S> (rh|F+nd Rnrw\ kay.

Now that you have tried out the keyboard input and screen editing functions you are ready
to start using the computer in earnest. You will find that you will very quickly become
familiar with the screen editer as you use the system.

The screen editor is described further on pages 4.3 and 4.4

Lesson 3 - Use of the NAS-SYS Monitor

Many of you would probably prefer to go into BASIC now, and there is really no reason why
you should not skip this lesson in order to do so. Howsver, for those of you who are more

ambitious, or have oniy workspace memory, here are a couple of things to try in the
monitor.

and press <ENTER>. T is the command to NAS-SYS which specifies that we wish to tabulate
the contents of memory on the screen. OC80 is the starting address and 0CAQ is the
finishing address of the memory that we want displayed, expressed in hexadecimal form.

Mote that commands to MNAS-SYS must appssr in the firet column of the gnt;u The memary

contents displayed will be arbitrary at this stage, but will quite possibly consist of
alternate 00 and FF values.

If we now type

MOCB0

and press <ENIER> (remember that the command M must be in the first column} then we are
specifying that we want to modify the contents of memory location 0C80. The computer
responds by displaying the memory address and its present contents. I you type

01

and press <ENTER> the monitor accepts this value and changes the memory contents

accordingly. It then prompts you with the address ard memory contents of the next
location - 0C81 in this case. Try entering one or two more memory data changes in this
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way, and then tvpe a | followed by the <ENTER> key in order to terminate the modify

command. If you now repeat the earlier T command on this same block of memory vyou will
see that you have modified the memory contents.

These and all the other NAS-SYS monitar commands are described fully in Section 4 of this
Manual .

Now you can try entering another monitor command in order te go intoc BASIC, that is
uniess you have a system wifth no user memory, which will not permit operation of BASIC.

Lesson % - BASIC

If you are in the NAS-SYS monitor and you wish to go into BASIC you can type J followed
by the <ENTER> key. Note that the J must appear in the right hand column. The J command
causes a coid start of BASIC, and all BASIC's counters are initialised. This is the only
way you can enter BASIC from the monitor after power on, or after you have used any
program which uses the BASIL workspace or program area. However, if you have already been
into BASIC, and have merely gone into the monitor for something like & change of the
keyboard functions wusing the K command then you can safely carry out a warm start of
BASIC. Indeed it is much better to warm start in these circumstances, otherwise you will
need to re-load any program which had been used in BASIC since the cold start clears

RACT e mamarwy A wunrm etart Af BASTE fram +ha MAC_SVS manitar iec narfarmad neinao  tha 7
- momoy A Wallh STUETY OF ChRSiw TVOM UNC RAS=STe MOALIST 15 pETTOFMEE USlhy Ly [

uuuuu Yo
command.

Now that we have typed J and <ENTER> BASIC is initialised, and the question

Memory size?

will appear. Unless you wish to reserve some space at the fop of memory for machine code
routines you can simply press the <LKIER> key again, znd BASIC will assume thaf if has
the use of all the memory.

BASIC now displays the amount of memory svailable, and indicates that it is ready by
prompting Ok. As well as using BASIC to write programs you can use it in 'immediate!
mode, where {he command you type in is execufed immediately.

An example of immediate mede would be to type

PRINT MHELLQM

and press <ENTER>. The computer executes this command immediately, and displays the
message HELLO as commanded. Similarly we could type

PRINT 5*8+2
and the computer will display the answer 42,

You can experiment in this way as much as you like, but note that any command to be
executed in immediate mode must fit on one line of the display.

In prcgrém mode each line entered is preceded by a line number, and the computer will not
execute any of the instructions until it receives the command RUN. For example if we now

type



10 PRINT ®HELLLOY
and press <ENTER> nothing visible happens. The computer in fact remembers the instruct-
ien, and now awaits further instructions.

20 PRINT WEND OF MY FIRST PROGRAMM

followed by <FNTER>. Again the computer remembers this instruction, but does not yet

Perfnlm it, TIf You noW +ynn RUN and <ENTER> the onmpu+er exacutes 2ll tha instructiong

(both of them!) entered so far, and responds

HELLO
END OF MY FIRST PROGRAM

Note that the 1line number, rather than tfhe order in which you type the statements,
determines in what order BASIC will execute them.

As we have said fhe screen editor facility is available in BASIC, and you have probatly
been using it to correct typino mistakes as you went through this exercise. There is one
condition under which it is necessary to inhibit the normal screen editor, and that is
when a BASIC oprogram is running and requests input from the keyboard. You will find in
this condition that only the <BACK> key can be used te edit the Keyboard inpul. The
screen editor will be activated again immediately after the input statement is completed.

For example, enter the instruction

1 ||1|‘ [T

AaAC T i
i3 LNF WA

T IS
which is an instruction cazusing a prompt message to be displayed, and await a keyboard
input terminated by the <ENTER> key. Now type RUN to see the result, and when answering
the question you will see that only the <BACK> edit fumction is active during this INPUT
statement. Note that 53 we explained beforc it is the line numbers, rather thap the order
of entry of the statements, which governs the order of execution of the statemeats in
BASIC. If vyou type LIST then you can see that BASIC has re-arranged the statements into
numerical order.

1§ you wigh to edit a lina a 1rnad sntarad in RASIC vou £zn use the sorean aditar, To get

the 1line displayed you simply type LIST 10 (substltute for 10 whatever line number you
want). BASIC displays the line specified and 4 subsequent lines. If there are more than &
lines after the line specified you press <ESC> to terminate the listing. You can .now move
the cursor to the line and use the screen editor. Whea the line 1is right you press
<ENTER> ta fix the medified version in memary - vou can press <ENTER> even if the cursor
is in the middle of the line.

You can repiace a iine compietely by typing the line number and the new statement - Lfiis
will overwrite the old one.

You can delete a line by typing the line number immediately followed by the <ENTER> key.

) s omem L.: humdmm ML
d 1ZW UIE uy L}plug nLw

TUU can LlUdl a piugldm UUL UI mumury, lﬂduy IU 5]

followed by <ENFER=>.
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for further information on the BASIC lenguage you should read the BASIC reference manual
in SECTION 5. ar ane of the manv Intreductory  texts. We particularly recommena '

Illustrating BASIC' by Donald Allccck (Cambridge University fress).

Before you attempt serious pregramming, however, yoy will need to hReve @ cassatie
recorder available in order to save and losd your valushle programs. You should check out
vour recorder and determine the correct volume level using the procedure described below.

fassette Adiustment

Three connections are reguired between the Nascom 2 and tne tspe recorder. These gre the
ground connection to TP 8 on the Nascom and the screened record and replay lesds, the
connection from the recorder earphone output ta TP and the compection from microphone
input to iP7 { or possibly ¥P6, see comments below ). These connsctions gre described in
more detail on pages 1-9 and 1-10 of the Hardware Manual. If you have bought a cased
version of the Nascom, you may already have been supplied with the necessary connecting
lead.

v uea af o
i usc  wl 2

N R 4

A detsiled technicel discussion of ti P g required fo
cassette unit is contained on page 1-10 of the Hardware Manval. However, this procedure
shouls only be required when the Nascom 2 is first built. For a built snd tested Nascom 2
it is only necessary to determine the correct record and replay levels for the recorder.
If your recorder has manual record level control you will find it advantageous te record

ints the *'rgd! will produce the

=

8 &t jus $

cdk s owiahk Rlabkas Toiol dbhmm Fan andia oan - P
L & ®Wulh nignel 4e¥EL winoeh 07 JUGLIC uUse - p.ababi, well

sest results. Maschines with automatic level control should be used in the normsl way. It
has been noted that some recorders give better results if the high output from the Nascom
is supplied direct tc the microphone input,

Lie a..m;am;n -
WE SUYUTIL

stiil in BASI

g NAS-SYS monit
y typing MOKI

3
YB

— CF

Now turn an the recorder, set fto recerd, and type
winhHn £ann
LA AT - v

v

This will cause memory locations 1000 tc 5000 to be written to the recorder. The display
will indicate progress of the dumping operaztioen.

ate rewind the tape, tvoe R and <ENTER> and start the tape

When thig aperstion is comple
replaying. The computer should displey each bleck of dats as it is reag in the form
1000 4F00

ifter each block is read a . should be displayed - if instead @ ? appears a
tape misread has occurred. You should adjust the replay velume to give rellable resging
of the tape.

If tape misreads occur in normal operation the tape may be rewound 2 short distance ang
replay restarted, when the block should read again.

After saving programs or data it is always agvisable toc verify them before proceeding.

fhe ¥ commang in MAS-SY¥S ang CLOAD? in BASI( are aveilatle for this purpsse,



Some Useful Facts

1. Power—gn Start-up in BASIC

If you rarely use the NAS-SYS monitor you may prefer that your system starts up in BASIC
rather than NAS-SYS. This can be done by a simple adjustment to your Nascom 2, and of
course you can still get to NAS-SYS by entering the MONITOR command.

First disconnect the power to the Nascom.

How examine the corner of the circuit board at the top near the 77-way edge connector.

You will find either 2 pack centaining 10 small switches or a set of wire links, marked
in both cases LSW1. These can be used to selact the restart address as described on  page
1-2 of the Hardware Manual. If you set switches 2, 3 and % down, or cut the links in.
these positions, then the computer will re-start in BASIC whenever the power is turned
on, or the RESTART button is pushed. The switches/links are numbered such thai

switchflink 1 is the furthest of the 10 from the 77-way edge connector.

If you wish to revert to start-up in NAS-SYS then you need only restore the original
switch settings, or re-join the links.

2. lUpper fiower Case Letters

b

Mormally vyour Hascom will operate so that all letfters appear us capitals unless the
<SHIFT> key is pressed, in which case lower case letters appear instead. The effect of
the <SHIFT> key can be reversed, so that the keyboard behaves like an ordinary
typewriter, simply by going in to NAS-3YS and entering the command K1. Typing KO restores

the normal shift function. The same effect can be achieved in BASIC by the  commands
POKE3111,1 and POKE3111,0 respectively. See pages 4.5 and 5.28 for {further details.

Nete that reversing the effect of the shift key only affects the letters, so that it does
provide a true emulation of a typewriter.

z Vosilmnmmed Darmasd
A I\E)‘UUOI U hoyoal

You may find it tiresome to have to keep pressing a key several times to repeat it,

particularly when moving the cursor. An automatic keyboard repeat is included in the more
advanced NAS-SYS3 menitor, but the same effect can bhe achieved as follows:

LWy Vu 12 alCNlEY vlzi

Enter NAS-SYS.

Use the M command to enter the follawing code {underlined characters are Nascom
responses)



0090 21 F3 GC DF 72 21 BO OC
0C98 22 7B 0OC 21 80 02 22 2¢
0CA0 OC 21 50 00 22 30 OC DF
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0CBO DF 61 30 07 2A 2E OC 22
QC88 2C OC C9 24 2C OC 2B 22
0CCO 2C OC 7C B5 €O 21 02 OC
08 16 FF 7D FE 06
20 02 16 BF FE 09 20 02
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Now type EOC90 and <ENTER>. You now have a repeat keyboard function. The delay before
repeat starts can be altered by modifying locations OCZE and 0OC2F, and the repeat speed
can be modified via locations OC30 and 0C31.

Tf you now save this routine on tape using the NAS-SYS W command (and of course verify
it} you can re-load the code using the R command before each session.

—-n

|—J
|_a

You can achieve the same resvii without going in to NAS-3¥3 by means of the fo

BASIC program.

awling

50000 REM KEYBOARD REPEAT

50010 FORI=32487033165TEP2:READIZDOKET, J:
50020 DOKE3195,3248:D0KE3189,3315

50030 DOKE3118,640:D0KE3120,80:END

50040 DATA25055,1840,11818,8716,3116,10953

50050 DATA3116,8747,3116,-19076,8640,3074,1

CANLN RATACELA Z99 1, A,
pittat UHIHJU7U,)LL55,1?9G§5##1'16618,255815##

50070 DATA-14570,-23938,1576,270,12154, 30630
50080 DATA4131,31204,-14153,12330,8716,3116
50090 DATA25055,30409,112

This program should be sxecuted by means of the RUNSO000 statement. The initial delay can
be modified by a DOKE in location 3118, and the repeat speed can be changed by & DOKE to
location 3120.

When you are typing in entries at the keyboard and the screen is full you will notice
that scrolling ccours - that is the first line is discarded and the next 1% lines move up
1 line each, leaving the bottom line, line 15, empty. In fact, there is a sixteeath line,
which is displayed at the very TOP of the screen. This apparent anomaly is a deliberate
feature, which allows the top line to be used as a continuously displayed title, which is
not subject to the normal scroiling operation. This iine 16 will however, be cleared i 3
‘clear screen' character is output to the screen (eg CLS in BASIC), or when the C3 key is
pressed. '
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Thare is ane slight peculiarity (not deliberate!) of this sixteenth line when using the
NAS-SYS {but not NAS-SYS3) menitor, and this is that characters must be semrt to it
singly, rather than as a string. This is discussed in more detail on page 4.47.

The screen display is 'memory mapped', so that individual screen locations can be changed

by addressing them as memory, or using POKE in BASIC. The addresses of the screen memory
are described on page 1-7.

5. Get Single Characters in BASIC

It is sometimes useful in BASIC to be able %o input characters one at a time - either to

____________________ [ P el T
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presses one particular key, rather than wait for the <ENTER> key. MNascom BASIC does not

provide commands which provide these operations as part of the language (sometimes known

as INKLY and GET), but they can be added simply as described below.

Enter NAS-SVS,

Make sure the keyboard repeat routine, described earlier, has been loaded. (Actually this
is not essential, but we think you will find it useful.)

Tuna
¥pe

MOCF8

Now enter the memory locations shown below -~ wunderiined characters represent computer

L ER A

CF8 2A OB EO 11 00 G0 D5 E9
UUUU 78 Ft 01 20 04 DF 7B ~
8 09 FE 02 20 04 DF 62 58
070 01 AF 47 AF 24 0D EO E9
018 AF 18 F8 00 00 00 00 0O

|C1

=]

L]

You can now save these routines, and the repeat keyboard, by typing

W0C90 0D20
If you load this tape and type EQOC30 each time you turn your HNascom or then you will
automatically enable the repesat keyboard and load the GIT and INKLY operasilons.

Ta call up these operations you should proceed as follows. Place the statement
DOKE 4100,3320
at the beginning of your pragram, to enable the routines.

HNow the statement

0-USR(1)



0 -1

will display a flashing curser and wait for 2 key o he pressed. When the key is pressed

i
the variable 0 will contain the ASCII value of the key pressed. This can be converted to
a character by the subseqguent statement

0$=CHR$(D)

The INKEY operation - look at the keyboard and return a zero if no key has heen pressed,
or the ASCII value of the key pressed - is activated by the statement

0=USR{2)

0 contains 0 if no key was pressed, or the ASCII value of any key pressed.



