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NAS-5YS 3 - IMPROUVED VERSION OF MAS-5YS 1

1. Al} the keys oen the Lkeyboard automaticzlly vepext when held
Jown. (Not the @ key.) The initial repeat delay and the repeat
speed are adjustable.

2.  All routines are interruptable, so ihat interrupis can be used
while executing NAS-SYS routines.

3. The CRY routine allows data to be gutput aaywhere in memory, so
heudings can be output to the top line of the display.

4. The Read command has an optional parameter which allows cassette
tapes to be read into any memory localions.

3. The Tabula

values of the bytes are outpud as well as the usual hexadecimal
tabulation. Secondly, a fourih paraneter can be used to specify the
output of sdd4itional wvalues on each line, to allow for priaters of

different widths, Thirdly, a fifth paraseter allows suppression of
#ither the hexadecimal output or the ASCIT outp put,

%

te commzand is enhanced in thrse uways, Firstly, aSCI]
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4.,  All NAG-5YS routines can be single stepped, which makes it easier
te test @ program which uses NAS-8YS routines. By using the repeat
keyboard feature, high speed single stepping is pessible.

7. tThe regisier display is enhawnced so that it shows the +{two byte
value painted to by each of the mzin registers.
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7. The External (X} cosmand hes additipnal options, and no  longer
fails to osutput nulis. This enables the NULL comaand in BASIC to work
correctly,

10, There are three new commands, P displays the siored usaer
program  registers, U executes @  program at HDOOS, and Y executes a
progras at H#B§GO.

11. The cursor blink rate is adjustable.

12. There are three new routines. Repeat heyboard scan, Dutput two
spaces, and a new routine which can execute any other routine.

13.  Hoth on bkreakpoint and on HMI, control passes through the $HMI
Jjunp before displaying the registers, allawing a progran to lake
alternative action.

4.  The B ¢ command turns off the breaskpoint completely, so that with
appropriate hardware NAS-8Y8 can be executed in RAM.

13. Support in NAS-8YS itselif for the use of paper ‘tape has been
removed, so there is no longer = Load command and the Tabulate command
does not oubput 5 checksun,

NOTE: Hecause of improvesents to the Read cosasand, ARGN sust be sat
ta 0 tbefore :ailinq the Read routivne from a program. Therefore when

using the Nascom Tzpe Basic, you BUST enter +he command FOKE 3083,0
after each cold or Wwarn start.



NASLON OPERATING SYSTEH - NAB~SYS 3
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micrecomputers. 1t makes it easy to enter, tesi and run sachine code

Prograns. It alse pravides & comprehensive set of routines which can
be called by user programs. These routines are also used by the high
level languszges on the Mascoa such as the BK BASIC.

SUMHARY OF FEATURES

Memory locations can be modified with velues entered in hexadecimsl or
ASCII.

Frograms can be executed normally, or single siepped, or executed with
a breakpoint set. Buring single stepping or at 7 breakpeint @ full
display of the wuachine registers is provided.

Comnands are entered and edited wusing & blinking, non-destructive
cursar. Comprehensive soreen editing includes insertion and deletion
of characters. This makes it easy to correct and reenter incorrect
comsands.

The keyboard routine allows every possible code to be entered uhen
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is held down. It also supports all features when using the originzl

Nuscon 1 keyboard.

Cassette tapes can be used to store prograns, using a fast and fully
chacked method pof recordinaea the datz. Tanes con ha written which
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automaticzlly load and execute wsachine code programs without =ny
cowmands being entered at the keyboard.

All parallel I/6 ports can be controlled and checked by direct

commands.
Full support of serial terminals and printers is included, so that the
computer can bhe controlled by # Teletype or equivalent device.

The computer can . @
acoustic coupler to = tim
conputier.

& A ?prn1na3_ by connecting it with an
In

Al internal codes are in ASCII, wsaking it essy to atimch other
peripherals such #s parallel nrlnters.

{This document was produced on i Nuscon computer, using the NASPEN word
processing package, and printed on a Teletype 437 terminal.)
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LIST GF COHMANIS

A oHEY yyyy Arithmetic - in hexadecimal

B owuwwy Brezkpoint set ar cleared

C ouus yyyy zZzzz Copy - move data

L Jump to address #1000 - run ZEAP

£ aMux Execute @ proqran

G ®unx yyyy z2z2 Generate a self ioading cassetlte tape
H Haif duplex tersinal

I uuxx yyyy 2zZzZ Intelligqent copy - move duta sufely

J Jump to address #FFF& - BASIC cold start
K oux Keyboard aption

H oxxxx Modify or examine ¢ontents of nenory
W #Hormal 1/0 to be resumed

0 uy yvy gutput data to port

P Bisplay program registers

R xx guery dsta from port

R osxnx Fead a gcassetie tmpe

3 unus Sinale step

T suxux yyyy 222z vy hhaa  Tabulate contents of nemory

1 leer specified 1/0 routines activated

t Verify cassette tape 15 readable

W oAHHH VYV Write a cassette tape

X nu External serial device sctivated

Y Jump to mddress #E00D

Z Jump to address #FFFD - BABIC warm start

{(F and L commands do not exisi)

Note. #11 hexadecimal numbers in this manual are precedad by "#°



IR TRETEsRsSms==2SR2222

Type the consand letier in the first position an the line, follawed Ly
sy values required. Each value aust he sepapated from the others hy

AND ar BAOoNrS EASras Than nrasgs tha FHTER Ilan The ling antoarar) 1g
She Or HOore SpRces, ifign pres Lie LHILRh PFE L1lne enteredg 1s

ALUAYS the line where the cursor is bllnklng when the ENTER key is
iressed, If the first position on ihe line is blank, no connand is
processed.

ERRORS WHEN EMTERING A COMMAND

If an invalid cosmand is entered, the dessauge "Ervor" 15 displayed on
the next line, Yery careful checking is performed by NAS-5Y5, so that
disastrous aistakes are less likely., The following types of error are
Jetecteds-

Invalid command characier, (If the command charmcter is blank, the
line is simply iqnored.)

More than ten values entered after the counund character. (Only Tive
values are ever wneeded, but = program caa use up to ten values entered

after the £ cousand.)

Any value which is not a valid hexadscimal number. {igits ¢ 1o 7,
and letiers A to F.)

A value greater than HFFFF.

e Fo e wiidl

HOW TO CBRRECT ERRORS

e e

Simply press BACKSPALE Lo correct errors which vou notice while typing
the commznd,

However the cosprehensive screen editing facilities sllow vyou to go
back and reenter an incorrec? line provided it is still an the
“&lreen. Simply move the cursor back up the screen, and edit the line
using &$he cursor wmovesment Revs, including deletingd and insevrting

characters if required. Then press ENTER to enter the line.

For details of the screen editing facilities, read the next section.



SCREEM ETITING

NAME HEX €ORE KEYS PRESSED

NULL #090 CTRL/SHIFT/8

5 ko8 BACKSFALCE

LI #0A LF or CTRL/Y

FF #0C CS or SHIFT/BS

LR #00 ENTER or
NEULINE

CuL #11 Left arrow or
ETRL/Q

cUR #12 Right arrow or
LTRL/R

cuu #i3 Bp arrow or
CIRL/S

cul $14 Fown srraw or
CIRL/T

CsL 15 SHIFT/Left
arraw or CTRL/U

C5R #14 SHIFT/Riaht
arrow or ETRL/Y

H #17 CH or LTRE/Y

CCR #18 CTRL/X

ESC #1B ESC or
SHIFT/ENTER

o+
v
0
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1
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FUNCTION

Iqnored gn display.

Move back and smmke position blank.

£lear scraeen and siart =t top left.

Carriage return, line feed., Scroll

up i? =zt bottom.
up H 11,

[E3L R Pl

Hove cursor left.

[
-2
]

curcor priaht
c0 19Nt

i H H HHREE

Hove cursor ur,
fiove cursor down.

Delete character at cursor, move
rect of line to the left.

#ove rest of line to the right.

Hove cursor itz start of line.

It coursar at start of line, ignore.
Gtherwise do CR.

Delete current line, and place
gursor at start ef line.

The cursor blinks znd is non-destructive, which mesns that it cwn be

moved over existing text without changing it. The cursor blink speed

can be altered by changing the

NAS-5YS workspace.

value KELINK (#G£32-#0C33F 1in  the



THE KEYBOARD

=

The expanded L

L
possibla 8 bit

L]

Hex #2{ to #5F are the normal ASCII codes and are available as marked
lLeys.

The letters are upper case, unless SHIFT is held down, when they becoas
lower case. {Alsgs see K command.) The & key requires SHIFT to be
lheld down, to produce an @,

Both the CTRL and the @& key operate as CTRL heys. This ensbles
original Mascom 1 keyboards {o saake use of the screen editing
facilities. When one of these keys iz held down, and another key
pressed, bit 6 is altered. This gives codes #00 io BIF and #460 to
H7F.

The GRAPHILS key sets bit 7 on while it is held down, and this can be
uged to gqive graphic characters directily, with the Nascom 2 graphic
option. ¥hen used in conjunction with the other keys, codes #80 to
H#FF may-be gbtained. (Also see K cosmand.)

A1 keys (except the B key) auvtomatically repeat if held down. The
delay before vrepeating starts and the repeat speed can be altered by
changing the vzlues KLONG (H#OC2E-ROCZF) wnd KSHORT (#0C30-#OC31) in the
NAS-8YS workspace.

THE RESET BUTTON

EECEEETESEEIZEEZIS

The Reset bution is quite different to any other key. It zewnds 1
giansl to the computer telling it to reinitizlize itself. Fressing
feset does noi result in the loss of whatever programs are stared in
menory, but the operating systes vecets itself and takes conirol. The
message "~- NAE-SYS 3 ~--" is displayed at the top left of the screen,
and the computer waits for vou ito enter = command.

When Heset 1s pressed or the screen 1g clesred, the cursor is
positioned at the top left, and as cosmands are entered, the display
serells down the screen.  When the bottoes line is reached, the whole
digsplay automaticaily starts to screll upwards, showing the last 15
lines.

The top line of the display is never scrolled, making it 3 convenient
piace to display headings.

Note that user programs must nol chumie the margins in the Video RAH.



BETAILED DESCRIPTION OF EACH COWMAND

- P
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The Arithmetic command performs simple hexadecimal aritheetic. Thrae
results are displayed, as follows:-

§888 BODB JJ

§558 is the sum of the two values,

DDDD is the difference of ihe iwo values.

JJ is the displacement required in 2 Junp Relative dinstruction which

starts at xuux, to cauvse & jump to yyyy. If sucth & jump is not
possible, then ?7% is displayed instead.

Bosxxyn BREAKPOINT COMMAND

The Breakpoint command is used to insert a trap code into the progran
at address xxxx specified. Clesrly a breakpoint cannel be inserted
into @ programs which is in RGM {Resd Only femory}, The comnand B ¢

turns off the breakpoint.

Initially the bhreakpoint 1is {wrved off, since Reset deactivates
it. The breakpoint command nay be entered 3t any time. Once it has
been entered, NAS-5YS remesbers the breakpoint address and also keeps a
record of the value at that address. Then, shen an Execute coamand is
antered, code HE? is automatically insérted at the breakpoint. It the
code is encountered during esecution, ihken the progran regqistars are
saved, and are also displayed. The original value is replaced at the
breakpoint address. Any command can then ke entered, so that for
exanple the program can be nmodified, If an Execute or Step command is
then entered without specifying an  address to start execution, the
progras will sutomatically restart where the breakpoint  uWas. It an
Execute cemnand is entered, then the origqinal instruction at the
breakpoint is executed, =nd the breakpoint will only stop execution

again the next time that i1 is encountered.
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Note that the breakpoint musi only be set at the first byte of 2w
instruction in the progras.



Copy a block of dasta, length zzzz fros axxx to yyyy. One hyte is
copied at a +time, starting with the first byte, so 1f there iz an
gverlap betveen the source arez and the target wren, dats way  be

dJestroyed. iAlso see Intelliqent copy coanana.)

The command can also be used to fill #n ares of sterasge with =@ single

value, To do this put the value into memory at uwxy using the Modify
counznd, make yyyy one greater Lhan xuux, =2ad sel zzzz to the anusher of

e,

lzyies into which the value is to be cepied,

i U COMHARD

H

The T command startz execution ef 2 program at address #0000, This is

‘normally the cold start for the RON version of ZEAP.

E xxuy EXECUTE COMMAND

The Execute connmand execuies = program, storting ot address “uux.

If address uuux is not entered, then the sigred prograp counter is
used. This means that o continue execution after encountering 3
breakpoint, it is only necessary to enter E.

G HXXx yyyy 2222 GEMERATE COMMAND

The Generate command writes = casczette tape, which when read bach ia,
loads a proagras and zutowatically executes it.

Dzta from address xxxx up 3o but not including address vyyy is written
to the +tape, and zzzz 1is the address at which execution is to
start. Start the tape mechanise kefore entering the command. The
LED is only on during ouiput of the prograns.

When reading in the tape, there is no need to enter zny connands at
all. 8inply start ithe tape, =nd siep it when the program has staried
execution,

The datz on the tape iz as follouws:-

{CRY EG(CRY R{CR) '

then the data 1w the same format ss the Write cosmand, then
brzzz (CR)



