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INTERNATIONAL NASCOM MICROCOMPUTER CLUB

It is with great pleasure, and relief, that I write this preface
tc the second newsletter. I have always wanted the INMC to be
run by hobbyists and certainly not by Nascom. My staff will, of
course, continue to do the donkey work in answering your queries
and collating and printing the newsletter.

As you will see as you get further into this newsletter, I have
rersuaded various London-based hobbvists to become an INMC Committee.
We have been very fortunate in persuading David Hunt to chair this
committee. They layout their ideas later on. However, I would
immediately say that they have a totally free hand in the running

of INMC, they are entitled to publish in the INMC News any relevant
Nascom information, be it complimentary or otherwise, that they

feel is worthwhile with the exception of any detrimental comments
against a Nascom competitor.

I hope that you will really start to support them fully now and

that the INMC can become the force that it should be within hobbyist
and other computing and that its value to the Nascom user in
particular will be significant.

I wish you all every success and hope that the Club library will
now show an enormous upturn for the better,
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Chairman's Letter.

A few weeks ago Kerr Borland of Nascom approached us and asked
if we would be interested in forming a committee to run the
TNMC; so after a most undemocratic election (each proposing the
other and voting despite the protests of the nominee) , we
reluctantly agreed to become the committee until such time as a
more democratic method could be adopted. In return for Kerr's
generosity in suggesting we become the committee, we landed him
with the Jjob as President.

50, having taken the job let us introduce ourselves:

Kerr Borland Nascom Sales Director President

Dave Hunt A Nascom Distributor Chairman

Richard Beal Systems analyst/consultant Software-
co-ordinator

Howard Birkett Film Editor Hardware T

co—-ordinator
Paul Greenhalgh Nascom Engineering General dogsbody

S0 our first job was to define the aims of the INMC, which we
set out as follows:

1. That the INMC should be self-supporting; which would allow
the INMC to be reasonably independent of the manufacturer.

2, To distribute hardware and software information about Nascom
as cheaply as possible, consistent with making the INMC self-
supporting.

3. To do this by means of a software library and newsletter.

4. That the library and mailing address for the INMC should remain
as Nascom Microcomputors at Berkhamsted, and that Nascom would
publish and distribute the newsletter.

We would like the newsletter to contain news and information that
members might consider of interest to other members, as well as
software and hardware notes. We would also like to set up a
'Problems Page' to answer specific guestions that might be of
interest to other members. So send in your articles, problems,
moans, praise etc, Nascom will forward them to the appropriate
members of the committee for editing and inclusion in the news-
letter.

LY

Remember, the more feedback we get from members, the more lively
{and more freguent) the newsletter will become. So to sum up,
this is your newsletter, USE IT!!!
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All INMC correspondence should be addressed to:

The Editor

INMC Newsletter

c¢/o Nascom Microcomputors Ltd
121 High Street

Berkhamsted

Herts EP4 2DJ

Yours sincerely

Dave Hunt

NASCOM I - Various Technical Notes

1).

2) .

Fleating Inputs to PORT ©. Xeyboard user in puts.

Although the software ignores spurious characters which
may appear on PORT O, the keyboard routine still carries
out a search to determine whether the input was valid. If,
as is likely, the two user inputs on SKT 1 are left un-
connected, this could have a detrimental effect on the
running of any program with interactive kevboard routines.

For example, as B-BASIC V1.1 scans the kevboard for change
at the end of each statement, any spuriocus invut to PORT O,
will cause the keyboard routine to 'waste time' searching
for a character which does not appear in the keyboard lookup
table. This hes the undesirable effect of making a

'"FOR - NEXT' timing loop vary with each spuriocus character
detected, causing imprecise timings.

This flaw may be easily rectified by connecting the two
user inputs to +5 wvolts, forcing them permanently 'high'.
Under these circumstances, no spuricus inputs occur.

UART clocks.

The effective speed of Load and bump (and Read and Write)
may be doukled by connecting the UART clock link to pin 12
of IC2 (it is normally connected to pin 11 of IC2, via the
UART clock 1link). This modification has been found to

work on the majority of Nascoms; further, on some Nascoms
it has been found that the speed may be doubled vet again

by connecting the link to pin 13 of IC2. It should be noted
that these modifications are not 'guaranteed' to work.

Adijustment of the 1760Hz {10 chars./sec.) UART clock, without
test equipment. Firstly, it should be noted that this clock
need not be adjusted until such time as a printer or other
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serial pericheral is added. Adjustment is affected by
VR1. Clockwise rotation reduces the clock speed. ™With
a printer attached via the RS232 or 20mA outputs, a
short test program may be written that will output
continual text in the form '1234567890123.....' etc.

Adjustment is made by observing the printed output;

If the clock is too fast, random garbage will apovear, thus:
123c5u789,P234+27 ... v...... etc,

If the clock is too slow, characters will be missed, thus:
12356790134578%1 .......... etc.

Note that VRl is a multuturn (20 turns) preset, and that

the end stops are detected by an increase in rotational

torque at the ends of the track. No harm can be done by
over 'turning' the preset,

Correct adjustment is the mid point between garbage and
missing characters, this is a latitude of 4 to 5 turns of
the pot.

The clock speed may be changed to 4800Fz (30 chars./sec.)
by changing Cl2 to a 8n2 10% polyester capacitor.
Setting of the 4800Hz clock is as above.

"Snow Plough" and NMI "Break".

The snow plough is used in conjunction with ICll to increase
the VDUSEL blanking time to eliminate 'snow' on the screen
during memory access to the video RAM. See Fig. 1, The
simplest method of construction is to take one of the spare
16 pin dil plugs (supplied) and cut off two nins, making

it a 14 pin plug. Then cut a piece 0.1" pitch vero board
about 1" wide by about 1.5" long, with the tracks in the
longer direction. Mount a 14 pin socket at one end
(breaking tracks as appropriate) and build the LS123
circuit at the other, connecting the output of the 123 to
pin 5 of the 14 pin socket. Then solder the 14 nin plug
rin for pin to the underside of the 14 pin socket (except
pin 5). Link pin 5 of the plug to the input of the 123
circuit, and low!! a little plug in module which carries
ICll and the 123, with a plug that fits directly into IC1l
socket on the board. Neat, tidy and effective. Don't
forget to connect power to the 123, in parallel with

pins 7 and 14 of ICll.

Plug in the module, and a TV display should appear as

usual. Tab from O to FFFF and adjust the preset pot
such that the 'snow' just disappears.

/o e



The NMI 'Break' can only be used with NASBUG T4 and
B-BUG. This should be made on a small piece of vero-
board and mounted somewhere approvriate. To connect

it, a wire should be run from pin 8 of IC42 (under the
board) to the input of the circuit. The CPU should be
lifted from the board and pin 17 carefully bent out
horizontal, the CPU may then be replaced. The output of
the circuit is connected to pin 17 of the CPU, using a
'Soldercon' pin. DO NOT SOLDER TO THE CPU.

+5V
25k

5k6

6 80p
'h D A8 N

> 74L5123

(Top view)

Y v "ARVERVERV, [
To VDUSEL ;

FPig 1. "Snow Plough"

51 o/p to pin 5
IC 11
+5V
Input, L [jr‘] —$o/p to pin 17
To pin 8 2 L IC 37
1C 42 74LS00
>> (Top view) Fig 2. "NMI Break”
3 { ¢ O ¢
LT
+5v +5V
10k 10k
>

Biased switch

SOFTWARE HINTS

1.

Suppose you want to compare HL with DE, without changing
the contents of either register.

Try this: '

B7 OR A

ED 52 SBC HL, DE
19 ADD HL, DE
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If BL = DE, the Z flag is set, otherwise it is reset,
If HL is greater than or equal to DE, the carry flag is
reset.

If HL is less than DE, the carrv flag is set.

And it only takes four bytes!

Not everyone has realised that the Nascom monitor program
uses the Z80 restart instructions to provide some useful
features. Print String is an easy way of putting out
messages.

EF RST 28H
48 45 4C 4C 4F DEFM /HELLO/
00 DEFB o

These seven bytes will make the message 'HELLO' be
displaved. Don't forget to put the value 0O at the end

of the message, or the screen will fill up with the contents
of the rest of your program!

Have you wondered about the meaning of the characters
which hex values 00 to IF give you on the screen? Each
one is, in fact, a picture which represents the equivalent
ASCII code. For example, is a bell!

The breakpoint command uses a restart to stop the program
and display the registers. If you want, you can put the
same code, E7 in hex, in several places in your program.
You may find it a good idea to fill any empty space with
this code, because if you jump to it by mistake, the
program will stop, and the register display may give you
some clues.

In case all this has been too easy, here is a puzzle for
you.

AF XOR A i Set A to Q

06 QO LD B,O Set B to O

3c LAB1 INC A Increment A

27 DAA Decimal adjust

10 FC DINZ LAB1 Repeat, 256 times.
E7 RST BRKPT Display registers.

Now A has been incremented 256 times, and the DAA instruction
makes this work in decimal, so A should be 56 at the end.

Why isn't it, and how would you correct the program? (No,
the Z80 doesn't have a fault in it!)

The original Nascom Software notes suggested jumping to an

/oo ..
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address in the monitor to end a program. This will cause
problems. It is always safe to jump to address 0O, which
restarts the monitor program correctly.

If you don't want to clear the screen

Reset the stack to 0C33H
then jump to PARSE

Notes on PIC Operation.

The Nascom I has on board two totally uncommitted 8 bit
parallel I/O ports complete with handshake lines, in the
shape of an MK3881 z80 ~ P10. The P10 is, in itself, a
fairly complicated processor, which needs programming
before it will operate in any of its 4 modes:

CUTPUT MODE O
INPUT MODE 1 (automatically set on PIO EReset)
BIDIRECTIONAL MODE 2
CONTROL MODE 3

It is not thepurpose of these notes to describe in detail
these operational modes, but to help clear up a few
common problems encountered in controlling the PIO.

One very important fact to note is that the PIO is not
reset by the RESET button on the kevboard. This resets

the CPUJ only, NOT the PIO. It mav be reset in two wvavs.
The simplest is to switch the power off and on again; a
bit drastic but the PIO does have automatic power on reset.
The second method (shown in fig.3 ) is to apply an Ml
without either RD or TOR0O. It should, however, be pointed
out that, since the CPU can be reset, it is always possible
to regain control of the PIO in software, by simply
reprogramming it.

Now to 'interrupts'. Don't forget that the PIO is designed
to operate in the Z-80 Interrupt Mode 2, so before doing
anything put the CPU into this mode by executing 'IM 2°'

(HEX code ED 5E). Remember that a CPU reset puts the Z-80
back to Interrupt Mode O clears the I register, and dissables
CPU interrupts (having no effect on the PIO).

In Interrupt mode 2, the CPU finds the address of the
interrupt routine, by loading the Program Counter (P.C.)
with the contents of the memory address. This is formed
by the I register (high byte), and the interrupt vector
sent from the interrupting port {low byte).



For example, let us suppose that an interrupt routine
for Port A starts at OE12H, and that the interrupt
address table will be stored at OF80H. 1In order that
the routine should be found correctly, the I register
should contain OFH, the value 80H should be sent to
the contrel register of Port A, and finally, memory
locations OF80H and OF81H should contain 12H and OEH
respectively (low byte first). At an interrupt, CPU
interrupts are automatically disabled and must be
re-enabled, if required, by the programmer.

Always end an interrupt service routine with the RETI
instruction, as this is the only way to indicate to the
PIO port, that the service routine is finished. This
feature can cause some dismay to the unwary. Take the
following example: everything is set up correctly, and
the PORT interrupts correctly. However, unfortunately
the interrupt routine crashes. No problem to cur intrepid
experimenter, he presses reset, debugs the interrupt
routine and tries again, remembering to reset IM 2, I
register and interrupt enable. Dismay! Nothing happens.
No interrupt.

The problem is that the PIO still thinks that is is beina
serviced for its initial interrupt, and is internally
inhibited from causing another. A useful routine to get
out of this sort of problem is as follows:-

21 00 ©0 LD HL, OO0OO0OQH
ES PUSH HL
ED 5E RETI

This will tell the PORT that its service routine

is finished and then restart the monitor by executing
from OOO0H. It can be used at any time, if there is any
doubt as to the status of a PIO.

Cnce the mode and interrupt control have been set, the Port
interrupt may be enabled or disabkled by sending 83H or O3H

to the control register. This feature could form the basis

of a generalized interrupt control wprogram for a given

system. However, it should be noted, that the correct way

to disable a port interrupt, is to first of all disable CPU
interrupts before the Port interrupt. This is because an
interrupt by that Port, during the execution of the instruction
to disable its interrunt, would cause a system crash.

Finally, when a Port has been disabled, an interrupt may be
rending, so that when the Port is again enabled it will at
once interrupt the CPU. This Pending interrupt may be
cleared, if required, by sending an interrupt control word
with bit 4 set. This is effective in all modes.
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Please let us know of any interesting applications for your
P10, or better still write an article for YOUR newsletter.

Two programs by Dave Hunt will be available from the Software
library for those interested in checkinag out the vorts.

These are P10 Latch Test
& P1O Vectored Interrupt Test
ER
To PIO min 37
+5v
L 7418
bi
QF] PIO Reset
Cround
7*77

Figure 3.
Reset circuit for PIO.
(Switch is Push to Make.)

Nascom Users Group

We hear that Merseyside Nasccom owners have formed a users
group which meets on the first Wednesday of every month in
Liverpool. All enguiries should be made by contacting
Graham Myers on 051-677-9340 (after 7.00 p.m.)

OUERIES AND FAULTS.

The Nascom distribution network has been set up in order to
give the customer a more personal and efficient back up
service. If you have any queries on any aspect of your
Nascom vou should contact your distributor who will be

/o ..



willing to assist you with the problem.

If you have a hardware fault many of the distributors are
able to offer a revair service. If yvour distributor does
not offer a repair service, then the unit can be returned
direct to Nascom's service department.

Finally, if you feel that you are not getting anywhere with

elther your distributor or Nascom, then write to the Editor,
INMC, and we will see what we can do.

APPLICATICNS

We would be interested to hear from anybody who is using,
or would like to use, their Nascom 1 for any specialised
purpose,

Amateur Radio - We hear that John Wilson, G8HUN, is compiling
details of amateur radio applications and he would like to
talk to anyone interested in this field. So far he knows of
people who are investigating using their Nascom for RTTY,
transmitting and receiving morse, satellite tracking,
controlling synthesizers etc. Anyone else interested in
these or similar applications should contact John, in the
first instance c/o INMC.

Whilst on this subject, it should be noted that the 2K
monitor, Nasbug T4, contains amondgst its routines one that
enables radio amateurs to transmit and receive ASCII data
with no additional software and minimal hardware modification.

MICROCOMPUTER BOOKS

Mine-of-Information of St.Albans stock a range of microcomputer
books and will offer members of the INMC a discount of 10%.
Enguiries should be made to:

Mine of Information Ltd

1 Francis Avenue

8t.Albkans

AL3 6BL
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MYSTERY PROGRAM

This program has been written by an anonymous INMC member - would
vou please identify yvourself! As we don't know who the programmer
is, we won't tell you what the program does - try it! All we will
say 1is that the space bar runs the program, it executes at OC60
and you really need the “snow-plough".

P.5. Avologies to the writer for the mods. we've made.
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NASBUG T4 Extended 2K Monitor for Nascom I
NASBUG T4 incorporates the best facilities of NASBUG T2 and
B-BUG, and has been further extended to allow keyboard access
to the PORTS, use as an intelligent terminal, keyboard shift
options, and the Z80 restarts to be of more use to the user.,

Command Table

A Hexadecimal arithmetic to calculate the sum, difference and
relative jump of two addresses.

B Breakpoint as NASBUG T2, but also automatically relocates the
cursor to the bottom left of the screen if it has been moved
by the user. Breakpoint is set to zero on Reset,

C Copy as in NASBUG T2.

D Dump as in NASBUG T2, but with extra features for error
erradication.

E Execute as in NASBUG T2.

G Generate. On reading a tape recorded in this format, the tape

enters its own Read and Execute commands and automatically
executes itself.

I Intelligent Copy will copy data up or down without corruption
which can occur under certain conditions using the C command.
C command has been left in the command table as the corruption
caused can be deliberately used to profit under certain
conditions,

K KO Nascom keyboard as normal but shift now dives lower case
letters. X0 is automatically set on RESET.
K1 Letters shift is inverted from KO (typewriter mode),
K2 As KO, but holding down the space bar causes the ASCII
representation of the character typed to be displaved.
K3 As K1 but in ASCII mode as K2.

L Load as NASBUG T2.
M Memory examine/modify as NASBUG T2, but is additionally capable
of backwards stepping through memory, and immediate jumps to

different locations in memory.

N Reverts "'X' to normal.

@]

Output to a port.

0 Input from a port.

R Read as in B-BUG. Four times faster than 'L'.

s Single-step as NASBUG T2, but relocates cursor as in 'B' (above) .
T Tabulate as in NASBUG T2,
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NASBUG T4 {(Continued)
W Write as in B-BUG. Four times faster than 'D'.

X Multiple option external mode, which converts Nascom +o a
full ASCIT intelligent terminal. Capable of supporting
paper tape with odd or even parity, with or without automatic
CR/LF, Teletype as above in half or full duplex, external
mainframe timesharing systems through a telephone modem
in full or half duplex, odd or even parity, with or without
automatic CR/LF, and of course multiple Nascom configurations.
This command 1s possibly the most powerful of all.

Z Directs the Nascom to accept a new command table at the
argument supplied by 'Z'.

7 Prints cut the current command table in the following format:
ABCDEGIKLMNOQRSTWXZ?

Restart vectors (Z80 page 0)

RS5T ¢ (C7) Restart NASBUG T4

RST 8 (CF) 'Soft restart' NASBUG T4. As RST ¢ but does not
clear screen.

RST 16 (D7 xx) Allows relative subroutine calls to be made using
displacement (xx). Note that this feature is supported
by NASBUG T4 and not by the Z80, and therefore cannot be
used in Z80 based systems not using NASBUG T4.

RST 24 (DF xx) Allows a direct call to location OEQO plus a
displacement (xx), the displacements are in 3's,
allowing the user to locate tables, reflective jumps etc.
in this area. Note; not supported by Z80 ag RST 16.

RST 32 (E7) Breakpoint as in NASBUG T2.

RST 40 (EF)} String print as in NASBUGC T2.

RST 48 (F7) Direct call to $-CRT

RST 56 (FF) Calls part of KDEL as in NASBUG T2, allowing XDEL to be
shortened proportional to the value in A, allows for
accurate timing in increments of approx. 50 uS.

SOFTWARE LIBRARY

The original intention of the INMC software library was to

gather together user programs and offer them to members for a
minimal photocopying charge - they would be unchecked and untested
by the INMC as the originator would presumably have debugged

them. However, from the programs that the INMC have so far
received we can see that this system will not work - unless you
want 8 different versions of Mastermind and 5 Hangmans! We are,
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therefore, sorting through the programs at the moment and
putting them into various categories - e.g. runs on unexpanded
Nascom, runs on expanded Nascom, runs under Tiny Basic, Super
Tiny Basic etc. We hope to have a list available shortly but
meanwhile you'll find a machine code program and some Super
Tiny Basic examples elsewhere in this newsletter.

However, it is obvious to the committee that evervbody lost
interest during 1978. This, of course, includes us. We have
taken on the task of trying to re-establish the INMC on the
assumption that most users, like ocurselves, would rather have
it working than not have it at all. Therefore, we need your
help, your support, your programs and your ideas and hardware
additions that we can publish in our newsletter. Now that
many people have expanded Nascoms we hove that we will start
to see significant numbers of programs of a more interesting
nature than perhaps was possible before when one had to create
the whole thing in machine code.

This first three months is critical not only from the point of
view of you starting to believe in us, but also to confirm in
our minds that the INMC is practical. The whole thing is now in
our control and having cbjected strongly to the way that Nascom
ran it last year, we rely on your support so that we can run it
properly.

COMPETITION.

We have decided to hold a competition to see what sort of nutty
games programs you are all writing, The rules are outlined
below. First prize will be either a Suver Tiny Basic or a Zeap
editor/assembler cassette along with a selection of the programs
submitted. There will also be five runners-up prizes, each
being a selection of the programs submitted to the competition.
S0 send in your nrograms - don't worry what your ceding is like,
we won't be judging that!

Rules
1. 2ll entries must be received by 27th May 1979

2. Winners will be notified by nost and will be listed
in a future newsletter.

3. Programs must run in an unexpanded Nasccom and must
be Masbug T1/T2 compatibkle.

4. Programs will be primarily judged on "entertainment
value".

5. Additional consideration will be given to original
and to neatly written and well commented programs.

/..
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6. All entries must be made on paper - no cassettes
or alternative formats will be judged.

7. All entries become the property of the INMC and
may be added to the software library.

8. The judges will consist of the members of the
INMC along with their families and any vpassers
by.

9. The final (after the fighting has finished!)
decision of the judges is absolute and no
correspondence con it will he answered!

16. Any number of programs may be submitted by an
entrant.

l1. Programs that have already been submitted to the
INMC may be entered but this must be done by
sending in a new copy.

12, No correspondence for the INMC or any nart of the
Nascom organisation should be included with the
entry.

13. Alongside the Name and Address of the Entrant the

preference for Zeap or Super Tiny Basic should be
indicated.

14. All entries should be addressed to:

INMC Games Comnetition
¢/o Nascom Microcomputers
121 High Street
Berkhamsted

Herts HP4 2DJ

LEAP

Quite a few people have written to Nascom detailing "errors"
that they have found in Zeap. In actual fact we know of very
few incidences of faulty tapes being supplied or of any major
operational bugs - errors have usually been found to be caused
by incorrect entry of source programs, or by faulty memory
boards. Please read the Zeap manual carefully to ensure that
you are operating Zeap correctly. If vou are in any doubt as
te if your memory board is functioning correctly, then contact
either your distributor or Nascom.

All of the members of the INMC committee have been running Zeap
for some time now, and many programs have been written using it -
this includes the 2K monitor, Nasbug T4. We are, therefore, in
no doubt that the Zeap package is an extremely powerful and
worthwhile Nascom product.
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Situations Vacant - Software

Nascom Microcomputers are looking for a programmer to work on disc

operating systems and languages. If you would like to be

considered

please send a brief career resume to Tony Rundle, Scftware Director,

121, High Street, Berkhamsted, Herts.

Another Nascom Users Group

Frank M. Butler would like to hear from other local NASCOM users with

a view to starting a club in North Wales. Enquiries to:

Frank M Butler,
8A, Church Side,
Mansfield,
Notts.

NG18 1AD

Telephone: Mansfield (0623) 29237

Double Mastermind

A code guessing game for the Nascom 1. By D. Ritchie.

This programme was included in the first batch of programmes issued by
the INMC. Unfortunately, it did not copy very well, and a number of
customers were unable to read the object code listing. We are,
therefore, including a copy of the object listing in the newsletter.

The source listing will continue to be available from the
in the normal way.

Notes on the game

Codes are made up of any combination of four of the octal
(0 - 7).

The score for each guess is given as 2 digits. The first
of correct digits in correct position. The second is the
correct digits in the wrong position.,

You and the machine take alternate guesses at each others
first enter a guess at the machines code, 'mewline' gives
Another 'newline' gives the machines guess at your code.

entering its score, 'newline' lets you enter your next guess, and soc ..

INMC library

digits

is the number
number of

code. You
your score.
After

on until both codes are found. Pressing R will re-start the game at

any time. Backspace can be used to correct entries.

Notes on Programma

Start address is QD22
OF65 to OFAQ approx. are used for storage.
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Ritchie

oxecutes

from OD22

M OC30,0F5SH

AC50
GL68
QL70
QL0
0070
QTAD
QCRG
(IR
ocnd
OCED
QCFD
o800
oo
Qn20
Q030
Ohan
QB30
0na0
QK20
Qg0
]
onao
ChED
OIED
anno
QLED
ODFQ
OEQD
SE10
OE20
OEZD
0E490
0ET0
DESS
OE7D
QERD
DEFD
QEAD
OEKD
QECD
QERD
GEED
OtFQ
OFG0
OF10
OF20
OF30
aF40
QFS0

1
23
0F
F8
7E
aF
EE
£9
oy
04
ES
0L
7E
F3
AF
0C
co
FE

c
o

28
Cé
20
38
77
OE
EE
Ch
0B
CE
FIy
3
73
3
F3
Cl
23
28
12
CE
77
47
59
41
aF
4
29
At
iF
41

LY
10
14
2F
B?
87
£%
21
OH
Jill.
jE4)
FE
o1
Lo
FE

-
i

k2
QL
0L
I
30

[ 4
25

aC
43
ot
oC
7A
OF
JE
BE
EE
OF
El
GE
FE
09
B2
)
FF
2H
29
43
aY

=
a2

47
20
49
1F

a3

OF
F7
BE
12
F2
07
o1
1R
a1
18
Ef
134
FE
ER!
7
Ch
oc
FE
FE
7E
on
FD
FE
Il
F5
Ch
0L
11
28
0o
20
GE
D&
02
0C
78
FE
7E
44
Do
21
K
20
20
20
59
4E
iF
34

o8
>
7E
96
07
04
OF
oD
90
B9
ot
04
00
FF
B2
OF
1B
10
80

7

Ch

04
23
ot
oC
be
oC
2%
28
c4
04
04
41
FE
87
1F
F?
28
23

3
4

2t
43
52

T
J

4f
43
¥
43

69
cy
7F
oF
i
07
90
i

00
29
c9
FE
33
10
Fi
oc
04
28
28
I
0c
FF
30
23
FE
or
01
00
14

3
I

ch
o9
7t
co
1
23
20
Its
93
23
20
41
4f

c
J

23

[N
ofud

20
1F
32

OF

21

“~

oC

e
P

3
Fa

£Es
e
23
Eli
JiJI
ch
0
04
21
34
ch
41

il
i

E2
30
Ch
Cé
0%
10
1F
Fl
91
Il
00
11

c
f

18
Cs
i3]

7
L

L
ol

Fa
30

i
i

10
G4
54
4E
20
52
N
1F
40

AF
&9
13
08
77
97
&a
FE
RO
b
2E
38
ijt
20
09
EE
at
oo
FE
K|
&5
]
21
F?
29
Ch
1

19

3
Fa

3]
oC
ik
30
ot
£l
D
Fh
tE
FE
F?
20
29
54
53
4F
=53
20
1F
49

08
oF
10
3L
10
?'7
OF
04
3t
FE
09
Fb
38
08

oC
38
;
IF
04
0¢
0K
bs
FI
9
FF
1y
£3
10
OF
3]
3
oo
.
ul
94

158

£

0F
C3
%4
AC
49
54

9
<

29

9
ra

1F
4E

04
AF
F8
08
Fé
23
11
28

7
Fa

20
FE
BI
F2
11

For 3

Fi
£a
a0
20
77
Cé

ol
'S

1]

-

K

Fo
4t
il
B3
Fé
01
21

21

77
28

77
5

&F
00
FE
FI
45
45
4
AE
41
20
20
20
iF
44

04
08

el
Fa

ce
ce
08
69
0%
32
i

32

30
3t
29
77
LR
n
S
F3
2R
30
CA
18
Fr
7E

9
'

0B
O

by
L

064
HE
&9
Fe
02
FE
18
Ca
¢4
Ch
oh

B

LR

33
I35
52
]
20
20
1F
20

A
0F
0l

o)

2t
21
2F
0OF
(1]
8A
2R
Ca
Fi
bs
(1]
01
FF
oL

]
“

21

£

18
1]
0E
03
FE
01
£7
CE
con

75

0o
20
oF

73
'

2E
i
E1
!
20
FF
4
39
o4
43
54
29
20
20
1F
49

BE
04
20
&3
69
47
30
3B
5
o

22

Le
]
e
Co
44
DR
Ji}

-
tl

F1
77
FI

21

i

03
FE
OF
78
BA
OF
ED
EC
£5
i1
35
30
£
FD
18
CE
40
20
59

-
rs

Al
1E
20
20
1F
49

cC
06
EF
OF
OF
14
01
01
C?
2R
ol
FO
£a
F
C1
c2
34
23
OF
ch
3
7E
ED
28
JE
oD
e
0C

22
.14
£n
01
23
3

-
s

F5
27
)
21

i

04
41
47
4F

73
+

4
29
70
40
iF

7F
04
98
04
JE
FE
ER
18

-
Bl

c9
c?
34

30
£
¢t
£7
20
10
o
50
Ft
0t
OE
03
28
34
24
04
e

M
BA
04
ha
36
Lo
0C
20

£ L8 = [T}
TG > kY k08T I O

i A T R % I A |

oc
ik
£9
04
04
ol
3
F5
B?
i
eI
01
31
£
e
ol
SF
EC
2%
oC
FE
FE
7E
B7
F2
F9
OF
04
OF
50
0t
00
23
FE
23
FE
7t
0F
7€
a9
4F
20
20
A%
20
20
AE
04

13
&b
B7
23
ED
29
B0
'
Fo
19
Fs
Fn
77
OF
94
AF
Ch
o
I
F3
04
04
oD
20
ch
IF
21
34
7
oC
24
ED
19
SF
i
17
13
FD
13
AE
44
4T
44
49
29

bl
£

43
4%
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TINY BRZIC PAGE

FIRETLYs HALE +OU MOTICED THAT SETTING LUF THE ARRAY TO A CERTRIM WALUE RLMATS
FEEMZ TO TAKE & LOMS TIME. WELL IF “OU HAWE THE 2K Tirmy BAZICs vOU CAM HAKE
HEE OF THE FICL COMMARKD TO SET THE RREAYT EY O MACHINME CQDE UF COFY. THIS SHORT
SUEROUTINE LCOURTESy OF HOWARLDY MAKES FULL LU=E Of THIS FAIILITYs AMND ELEM
FLLOWS SETTIHNG FARTS OF THE ABRFAY .

B-BRZIC wi.1

Ik

SLIST
10 REM FAZT ARERY SETWH ZUBROUTIHE
b REM BEPBEPEBILOI e

20 REH =ETZ THE FROM 26Ms 1O 3l TO THE YALUE K
41 REM EMTER WITH Ky L BND M =SET
=0 REM RLED UZES YARIAEBLES 1 AMD M
=0 REM KETUREMZ WITH =1 IF A COMEINATION DOF L RHD M AFE ILLEGHL s .
OTHERWIZE =0 .-
COOTE CHD + L =M A LEE, 0 L. =13 FET
a0 L. =K. M=40138
S0 MCE
1 L. Mek-24(zeMi s L=2#<L—Mys E=ls J=0
110 Mo
120 L. M=Ma tH=p-72
120 MiCL
140 FET
OF.

HL=Z0O MHEM USIMG THE MRAIHIME COLDE FRCILITIES OF THE 23K TIMv BRSIcs =OME MHEST
TRICHE WMITH THE MCI AHD MLCF coMMArDE RRE POSSIELE. OME IS T FIMD THE LEMSTH
oF L AFTER A MCI 1MFUOT.

E-BEREZIC W1.1

Gk

ALIET
10 REM 7O FIMD L WHEHM UZIME AN MCI COMMAMD
20 FEH batd A i Al At st ol d ] g

20 REM  ZET L AMD M AS IH THE MANURL AND INFUT THE STRING
40 L. L=20s M=1£0005 MCT

S0 REM  MOW FIMD THE REAL LEMGTH OF L

B0 M=M+L-1

TOOMCLy IF M=32 L. L=b-1s PM=H-2% G.70 LR
20 REM L IZ MOW E&AL TO THE LEMGTH OF THE ZTRING

Ok ..

FURTHER?® WHEM LIEIME MULTIFLE STRINGEs THE ARPRAY HMARY EBE USED TO KEEF TRACH
OF THE ALDREZE=E= AMD LEMETHZ OF THE STRIMGE.

E-ERZIC V1.1

OF:

FLIET - _ - o ol =i
a0 REM UEIHE THE ARERY TO HOLD ZTRIMG LEMGTHEZ ARD ALDEEZZEZ
100 FEM T S A R s S Ll Sl el

110 REM THE FIRZT LOCATION COWMTAIMNE THE MUMEER OF ZTRINGE

120 REM AAD T2 INCEEMEMTED AFTER ERCH MCI INFUT

130 L. aaf=a00s+1

148 FEM THEM THE “ALLE OF My RHD THE HER L

1260 L. adlx=1800b, 2z =L

1e0 REM SODDET COMTALM THE STHAET OF THE ZTRIMGs AMD “EWEHZY THE LEMRTH
Ok
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The following little program demonstrates what can be done
with the strings and the array.

¥

F. "Goop oavs I7'm & HARzcOms MAST 12 vOuR HEHE T
Lo M=1c000. L=g0s o= 3¢10=H

MCT s
=0=.
FEH MO PRINT
Fo "leLe "5 E=tis
F."TeELL ME (Im &
MOhi CH
Flus
S
F. "1 =ee.
OLT: RISJEEIESH
F10E: =473
S
F.» F.3 F.
o 1Th I7vE PR
"THE BUEEISH vOu
0%, &10F MCPs
"THE MHEATHER 1=
"Bve Ve k=13

=M+t -1

=

mEHE

LCULATE
L=cis mi]

el
M

Fa.s

F.
F.
FEM
ML S
L.
RFET
FEM

ZUBROUTIME TO
IF k=22 L—1s

SR I =

EROUTIME TO

=

H -_— 1
L=

CHLCUDLRTE HEL

L. Mspizepdin—1045¢

i

Jacant
moute
™ 1rl=
jat= il dal
tvgec
Zeosr
==

i _— — e iy AT I
Some Irer Ths INMC

ZTRIMG
GOEZ.A10G!

COVFLE 0OF

T

GO,

=

1« UZIMG K A=
MCFY PO
HORD=S
THE HE®T M

3 M=r+L -1

THE =TRIMHE HUMEER
IT 'S NICE TO EHOM
HHAT THE HEATHER IS

L,
LIKE.

HIZ I=Z A DTEMO FROGASMY 17
LIKE HOW. "
r M=l -1

LET

I HorFe vOu
THE STRIMNGS
ST

TRIMES
IMTED

TvFED

F.

FEEL EETTER»
F.

FIE b
-5
P

=5 GEE.
s MERS

=110

o

M s

HRtE A

. F. "."%1 P,
10 MICE DRy, v P,
FItD EEAL L

Fi=tt—2a

*3000 =1

- =
[E AN

FIMD

HMHL M UZIMGE K AT A
T

L
EE

Sei0iTa POTeBOU 41 =03 RET

rs o are ctr
amsted ilon
: answe Iie
mens uld
= ed.

¢

O
oy
o
]!
ot
n
D
m
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