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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]

Ry e Fatdvays Mivwuas

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
TSR ] +ho avrandesd boubnznd a2nd mrnavidees mutna=mtir nemant wkhan = bauy
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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

SRR AR LA R EEERL ] T TELWI MG el R T e S A FRLES

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
fis]
1
=3
[N
i
(=8

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

e e i A
EECZEZZSEEE= E

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.

] -1 k=l w4

-]
i1 value is put back int

i o g
aqram is ended. (5ee "How to end a prograa”.

-

= k-4
ltE hllﬂh

] the gr
which way the pr

. EX ) et b oa
H [« ] e Halw e

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)
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HALF BUPLEX TERMINAL

The H command executes & very siagle proaras in MAS-8YS which wailts for
input characters, and gutipuis thew. The pregram can only be ended by
pressing Keset.

To make the Nascom act &5 a half duplex, ASCII, coaputer tersinal,
enter the command X 34 and then enter the H cosnand,

The Intellisent copy comsand is identical to the Copy command, in  that
it copies 3 block of data, length zzzz, from wxxx to yyyy.

However it is intelliqent enough te start the copying process &t
whichever end is required to ensure that data in an overlapping region
is never destroved.

J JUMP COMMAND

The Jusmp cosmand starts execulion of a program al address #FFFA. This
is normally the cold start for the 8K ROW BASIC,

K o®x KEYBOARD COMMAHD

The Keybozrd command sets the methed of operation of the kevbourd.

K @ is the narmal option, This ié the conditien following Reset.
K1 reverses the effect of the EHIFT key ow the letters.

K 4 reverses the effect of the GRAFHILS kev.

K3 has the effect of hoth K 1 and K 4,



M oNxuH HODIFY COMMAND

ify commnzund enzbles locations in wemory 1o be exanined and
d, starting at address wumx.

The address of the location to be modified iz displaved, fTollowed by
the current value. This value may be changed, znd when the line is
R | Ll e P - - - [N e i J R R F P | cnam T oic o o i om s L _
ENLEFEUL vHHE KW Y¥eadlUlE 13 €% dbt LHeb LOLUg LI, SE¥YETgl Yalues !"[ﬂ'y e
entered on the line, in which case suybsequeni locations alse have their
values changed.

Enter "." at the end of the line to end the Nodify comsand.

Enter ":" at the end of the line to 90 back to the previous address
instead of forwasrd to the next.

Enter "/yyyy" at the end of the line 1o continve the Hodify command at

address yyyy.

Normaliy, hexadecimal values sust be entered. However 1t is also
possible to enter ASCII characters directly into memory by entering @
Comna fallowed by the characier. For example ",4,B,0" would esanter AR

dny iwvalid values entersd are detected, and an error w#essage is
dizplayed. In this cmse the command continues automalically at the
address at the start of the last iine.

NORMAL COWMAMD

The Morssl coassnd resets ihe pointers to the input and ouiput tLables
to  their nerwal values, ?hls has the effect of turning off an X o U

command, All input will then be from the Hascom keyboard or the
sgrial input, and ocutput will be only tg ihe screen.

0 xx yy QUTFUT COMMAND

The Gutput command sends data to s port. The value vy iz zent to the
Gart  ouu, For example "0 7 F" pould sand HOF to port 807, To laarn

itow 1o use the parallel ports, read the #I0 technical manual,

- 1{_}_



¥ TISPLAY PROGRAM RESISTERS

(4]

The P cowmmand displays the siored user predras vegisiers. 29

"Hisplay of Program Redqisters® for a description of 4his displav.

1 ux : QUERY COMMAND

The Ruery command obtains data from = port and displiavs it in
hexadecina]. The port queried iz the port uu. To learn how te use
the paralliel ports, read the PIO technical amnual.

Rosenay READ COMMAND

Th = [ | - P | am am - - _-_,_.\J.- [ il m saom = sk b oo om L.. JF N S | TS R

e REdd LUARGHY FEdadd & Ld3>32LLE LdPE WHEILCT Wos #H{U1LLE2N DY LIrer WL L

command. See the Write command for the format of the data. pormally
;4

the value xuxxy is net eotered, and the dzta is read back intoc the
menary locations from which 1t was writien. If %uux is entered, then
it is added to the address at which the datay is stored. Fop exaﬁple

if the data on the tape was written from address #1008, and the command
enteved is "K 0800", then ihe dats 15 stored =zt #1800,

és each block of data iz rezd, the header information 1s displayeds-

2555 BBRLL .

5888 is the start address of the dsta, HR is the block number, =nd LL
igs the lengih (090=234), After the last block, bleck 00, has been read
correctly, the Read command autematically ends. firing ewecution af
the comnand, the LED is switched on.

The start of sach bleck is recogniszed by reading the fgur start of
block characters, All dats is ignored until the start of & block is

-detected. If the checksum for the header dats is incorrect, then =

Y- E N axnl 17 Ao sTogisd w ot bk i d b o fam Fhoa mhmad e Am
HAaT v L Uil Fral A - 'JJ.:I}F.L:ITE'J, a1l HHI:’ ‘.‘Iu_jl'Iﬂ wolluvs ol h}l"‘ ‘:b{li b LA LI
next block. The data following is not Insded. If the checksum for

the =tctual dstas loaded is incorrect, then instead of 5 Tull siop, =3
question mark is displayed, and the program smits for the start of  the
next tblock. In ihis case, invalid data will have been loaded, but

only ot ke ravrrect lorntianc Thizs tachnigque z2liminatas ths npoed far
aniy Lhe Ccorredct oQaLliouns, Pl s LEOhRIQU 3 g Nega TOr
a huffer.

Uio not press any keys ow the reyboard while reading data since this
will czause errars. (hith will be detectad.)

A visuul check eof the displav is required to ensure that =1l blocks
have fean loaded covractly, if any errors are encountered, siuply
reyind the tzpe for about tws blecks and carrey on.

£

T &1 he Kezd Commg in the siddle, pressz E5 SHIF TER] ou
tisgs, This bonly works between blocks, so if necessary firsit press
any keye until end of blaock is reasched.



nERSI EEESSISITSEXSSEIRES

The Singie Siep cosmsand exerutes a single instruction of = proqraN, at
address HuxX.

1f address xxax is not specified, then the siored program counter ig
used. This aeans that to execute = single step after encountering a
breaskpoint, it is only necessary to enter §.

If the previous comsand was = Siep cosmand
entered,

After the instruction has been executed, the program reqisters are
saved, and are also displayed.

1% is possible to single step through WNAS-SY5S routines called by =
program, although since NAS-SYS should net contain any esrrors it is
eore efficient to sei a breakpoint at the wext instruction after the
call and enter £ to execute the routine.

High speed single stepping is possible, wusing the repsat lkeyhoard
teature, Enter the 5 command and then hold down the ENTER kevy. The

T xxxu® yyyy zzzz vv hhaa ~ TABULATE CONMAND

Y e e e e w e o
EE NI IEEETIEIZDEEETIZEZS=EIS FEm=EEEIEZRESEIZT

The Tabulate command displays a block of mamory, starting at =address
¥xxx  and cownbtinuing up to but not including address yyvy. Each line
shows the start address +ollowed by the values of sgseveral bytes
starting at that address, in hexadecinal, followed by ithe same values
in ASECIIL. Bytes with vaives ian ihe vranges HOO-HiF, #7F-#9F and &FF
are sutput as “,",

2zzz lineg are Jdisplayed at a time. Fress any Rey to display the next
graup of lines, or press ESC (SHIFT/ENTER) to end the cosmand. By
set zzzz to O, all of the data will be ouilput uwithout a pause.

If vv is 0, then B bytes are output on each line. Otherwize 8J+vv
bytes are oulput. For exssple set vv to 8 for 14 values on each
line, Fewer than 8 values can be output. For example set vv to #FC

Pawm A 115

TOF 4 Vaolue

=%
T
1
H

s d

It aa is not 0, then the ASCII part of the display is suppressed. it
Fih is not 0, then the hexadecimal part of the display is suppressed.

it since the Tabulate command is the enly command to have wsore
ee paraseters, it is not norwally necescary to enter the fourth
and Tifth volues, since they will remain unchanged, except on Reset
when all values are set to @,

Mote that the repeat keyboard feature may bs used to scroll up  the
tabulzted data quickly. Set zzzz to ! and hold down the ENTER key ta
scroll up.



U USER I/0 COMMANRD

The User I/ commsnd activaibes
routines, in addition 4o the kevheard ivpul and screen output, which
continue to opevate norMally. These rogtines ¢an for exanple control
a parsllel printer, The HNormal command can De used Lo furn these

voultines off =wgain.

gser  epecified  Input and  putput

- i

The user ouiput routine must be pointed to by an address stored wi
HOC/78-#0C7?, and the user input routine must huve its address stored at
HOC7B-80£7C, Un Reset ihese addresses point to @ Returw instruction
within MNAS-5Y5, 5o if these addresses are not altered, entering ihe U
command Wwill have no effect.

The Y comnand is mutomatically deactivated during esecution of Head,
Write and Generate commands, and reactiveted afterwards.

v VERIFY COMHAND

The Verify command is ldentical to the Read command, excent that the
data read from the cassette tape is nat loaded into memory. The

purpese of the comsand is to check that a tape can bte vread without
BPrOT .

i
£ad
3



W yyyy URITE COMMARE

The Write command writes data to a cassette tape. Gata fTrom address
“uMx up te but not including address vyyy is writien to the impe.

Dats 1s output in blecks, each of 256 bvies, except the last block,
witich may have less. The format of each block is as follows:-

G0 Null {0},

FF FF FF FF Four start of bloch characters {#FF}.

59 B8 Start address, low order first,

i.L Length of datz (00=234),

i3 HioCch nunaber. This is one less for esch bloth,
The last block is block 00, :

&L Checksum for the hezsder data.

0 b ... Data.

EE gheckzum for the data.

G0 89 00 09 00 00 G9 00 49 Q0 Ten nulls {01,

As ench block 1s written, the header datm, conszisting of the start
address, block sumber and lenath is displaved &s followss-

5555 HBLL

Wken the comssnd is entered, the LED is switched on, there iz @ brief

del=sy, 256 »nulls are output, =nd then each bloch is output. At the
end, the LED is switched off and the command it ended,

The extra wulle a4 the end of each black ensure that even it saveral
characters are lost in a block, the wnext block can =till be rend
correctly. The extra null before the stari of ench block ensures that
an initial spurious start of block charscter is ignored. The 194
nulis at the stari ensure Lhst error correction 13 @lwsvs possibie
merely by vewinding the tape and playing i1t agzin.



X ux EXTERNAL COMMAND

Thes Evternal commznd zctivmtes input  and utout  routines  contnined

e & ERL R [ 4L} ouLtLut CRERLETE- L)Lt

within MNAS-8Y5, whith provide comprehensive capabilities for comsun-—
ication with external devices such zs ASCII terminals {e.q. Teletvpe),
and wmainframe cosputers, through the serial input/output ports. The
Norasl command can be used to turn these routines off agmin,

The value entered after the X specifies the X option, ewch bit of which
has & specific sesning described below. However the most casponly
used options are as followss-

22 art a terainal in full dupl
feed is automatically supp
output is even parity.

P
e

m-WWﬁ

Sup
in
11
32 Same as 22, but line feed is not supplied.

20 Support = terminal in half duplex wode.
When a character is received from the terminal, unless
it is ESC (818), or HNull (0}, it is assumed thail the
progras will try ig ocutput the character, Fherefore =n
indicator is set sp that the next character output by the
proqran is not seat to the serizl output.
Line feed is always supplied after carriage return on input

and ouiput.

30 Same as 20, but line feed iz not supplied.
This option makes the Nascoa inte a half duplex terwinal.

i
(43}
~
b
Lk
-

21, 31 Same as 22, 32, 20, 30, respeciively, but the outpui
parity is odd instend of even,
{Input parity is always ignored.)

Yo input a BACKSPACE on 2 terminal which does naot have ihis key, use

CTRL/H.

The X command is autoasiically deactivated during execution of Read,
Write and BGemerate commznds, and reactivated afterwards.
The X command also

activates the command auiput routine, if one kKas
been supplied. t5ee the U command.)

This makes it very easy to have

the Nascos kevboard and display, =nd a Teletype keyboard and printer,

and & parzliel printer, all working at the same time,

W O ADNTT ML nrT SHUMTT A
A BT TLUR Dl FTURL LU
] Farity of output chavacters,
0 = gven, 1 = gdd,
1 Suppress echo of input characters by user progean,

by setting bhit 7 to 1 for eanch inpul chavacter
other than ESC (#1E) or KUL (0).
O = suppress, 1 = do not suppress.



X OPTION RIT FUNRCTION

- =
REEESESIEZZ=E ==

4 Supply LF (8#0A4) zafter CR (HOD} oan output. Also gutpui
LF when ER is input unless bit 1 = 1, and regardless

0 = output LF after CR, | = dp not output LF afier CR,

b Make the input routine scho all input characiers.
¢ = echo, 1 = do not echo.
7 Indicator used to suppress the next output character.

Set to 0 by output routine, Bee description of bit 1.
0 = do not suppress, i = suppress next ouiput characier,

Y Y COMMAND
The Y command starts execution of a3 progras at address #B000.

Z 1 COMMAND

The 7 conmand starts execution of a proaram 3t address #FFFD. This 1s
noraally the warm start for the 8K RON BASIC.

€



HOW 7O ENTER AND TEST A PROGRAN
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will need 4o refer to the I80 programming sanuzl, and the sections of
this manual describing the NAS-SYS facilities you can use for input and
output, and how to end ihe proqraa,. There are also many useful
voutines in NAS-SYS which vou say wish to sake use of.

2. Then you can assesble the program by hand. This means that vyou
must convert each iastruction into machine code. The 780 proqramming
manual gives w1l the codes. The MAS-SYS Arithmetic cosmand wmakes it
easy to calculate the values to put into relative juap instructions,

3. It vou have ZEAP, the Mascom Editor and Assenbler package, then
you can  type in your program in Assembler, znd ZEAP will generatie azll
the machine code for you. :

4 I# vou don't have zan

-3
-

suklar
E] R

=
you SN ’
enter the prograa into mnemory.

then use the Medify command to

4 - Lo

3. Since there night be an errar in the proqras, and this error nright
change any part of mewmory and quite possibly wipe out the program or
corrupt i, 14 is wise to czye the progras on tape before startine fo
test  it. Use +the Write command to uwrite the program to cassette
tape. Unless you are confident that your tape recorder and tape are
working vreliably, use the Verify command io check that the tape ran ke
read back.

& To test the program, use the Execute command to run it. You ¢an
set @ breskpoint first by using the Breakpoint command.  You can also
use the Single Step command to executs small parts of the program which
are causing itrouble.  You can use ithe Modify or Tabulate commands to
axznine the proaram and areas of memory used by the progras, after a

g2 L3 arnw b LeEt

breskpoint or during single steppina.

7 If you crash the proqram, vou can always use the Reset button g
regain control of the tomputer, and then use the Read command tn relnad
the program for another attempt.

g. #lthouqh Ascembler and asachine code programming may seem slow and
difficuit at first, it is also fascimating, and it provides the oniy
way to get the most oul of the machine, in terms of both speed of
execuytian of programs, and also in the depih of understanding which you
Wwill gquin about the 730 micreoprocessor and cesputing inm genersl.  Good

fuck?



JISPLAYT OF PROGRAM REGISTERS

R E S SRS S NI RSN RO EETIRS

khen the 51“@1% StEﬁ conmangd is u:w:'j, or when @ i.'i"':-lfr'illﬁiﬁt set by the
Breakpoint comsund 1s encountered, or if code #E? {RST #20) iz executed
in @ progrzM, ithe progras registers are displayed as follows:-

=§F- nnvy  ~PC~ nnyy -AF - nnvv ~HL- nnwvv

-fE- nnvvy -BC~ nnvy I -1%{- -I¥- Flaas

i

The value nnvv afier each of the six main registers is ithe iwo byie
value =t the mesory locations pointed to by that register. vy is the
actiual byte pointed to, and on 13 the next byte #fter that.

The flags are = decoded representation of the F  register. The
foliowing characiers way be displaved, iadicating which flagq kits have
been set:~

SZHPHEL

The register display is often an essential aid when debuaging =&
program, The Frogqras Counter {PC) shows the address of the next

tnstructien to be executed, and the Sitack Foirter (5P} shows the
position on the stack. Tha other reqisters shew the effect of the
proqran instructions on then, hen the registers have been displayed,
it is efien necessary ito investigate ithe aciions of the pragram in aove
Jetail, by using the MHodify command to determine the contents of
varigus memory locations. For example you can find out what is on the
atonch

=58LWRa

SIMFLE INSTRUCTIONS FOR INPUT ANB QUTFUT

NA5-8YS uses a moast powerful method of comtrolling input and output.
fhis is described in the section "Input and Butput®.

However, to siaply output the contents of the & reqi
enter the code HF7 (R5T #30) in vour program. Yo
as part of your progran.

ster to the screen,
¥ simply type in F7

To simply wait for an input charscter from the keyboard »ar from the
serisl input, ewnter the code HCF (RST 8) in your progras. You siaply
type in CF as pert of vour progqram,. The input character will he
returned in the A register.

In poth cmses, no other registers will he affected,
Even if vou use only this simple methsd provided hy HAS-5YS fPor  input

and sutput, you can use the X or U commands to contrel terminals and
printers, See the descriptinns of these gomsands.



HOW 70 END A PROGRAH

(One of the follawing #ethods should be used to end each of your
programs - ad no oiher! '

1. Press the Reset button 2t @ny time, to restzerd the sysien. A H4
(HALT) iunstruction way be placed in the program to make the Halt LED
iight, to indicate tihat the proqram has finished, and then you caa
press the Reset button 4o continue. This 1is a very primitive
solution.

2. Execute code H#C? {(RST 0) in the proqraa. This is equivalent to
pressing tithe FRKesei bution. Like ihe fivsi nethod this is simple but
not very clever, Both these methods have the disadvantage that tihe
sgreen is cleared so  that vou can’t see what was output before the
proqran ended.

3 The normal and recommended method of ending a3 program is to
axecute c¢odes ¥DF #5B in the progras. This provides a controlled
return to NAS-5YS, so that vyou cam enter commands. {The progran
reqisters are wnot saved, and the user stack peinter is set back to
#1000.)

4, The method of ending & program at = place which it shouldn’t ever
qet to i3 to execute code HE7 {RST #“0) in the prograd. This stores

“the progeram reqgisiers and displays them, hefare returning ceontrol +to

NAG-5YS5. This can be useful to indiczte an abnormal end of program,
as well as providing useful information for debugging. Execution of
the program way then be continued by entering ap Execute or Single Step
coanand, but this command aust specify the address at which execution
is o start.

| - F o T T om d omomowe sk J'il.&'l"; TS O S ,_.._..A_.,_ | Sp— -
ta HEHEFJB" ] HUH ﬁd dille LOLEerrups YNRnt? 17 Lhe Loumpuver flais [
herdwsre feature to allew the user to gener te # single NHI by pushing

@ button, then this will hkave the szme effect as method 4 above, except
that execution can be tontinued by simply entering E.

Mote that the actien of NAS-8YS on encountering a breakpoint sr an  NHI
1s Lo jump to $NHI (H0C70), which contains & jump to & HAS-5Y5 routine
which stores and displays the progran reqisters, and retuyrns conirel to
NAS-5YS <o that cosmands can ke entered. Howeyer it is pessible tp
=l % menanse rhoanaoe Rtz inctwas b i o2 +hmt 1+ T Tk 4+

Ml a = =
LER= ECR =N~ B 55 b £ 3 ] \.ill:l!!1l: FEFLD LT R HR LAWFU U Ll i Caoyses 3 e uir =

disanostic routine aof vour own.
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NAS-5YS provides many useful routines which can be called by usep
DPDQT NS, These fxll into three categories:-

t. Restart instructions. These functions are called by wsing the
one byte Z8B0 RET instructians,

2. Routines which are called by special two byte instructions which
in fact consist of gz HOF (REY #18) instruction followed by = number
which indicates the routine to be called, HA5-5YS routines should
always be exlled by this methed and never by @& CALL instruction,
because if NAS-S5YS was changed, the routine numbers would be the same,

but the absolute addresses would be different.

3. there is one routine which is called by 3 normal CALL instruction.
This routine =allows another program to perform NAS-5YS initislisation
without Iosing control.

detail, except for the low level input and output routines, which are
Jescribed in the sectiow "Imput and Julput®,

The routines in each of these three ratesories will now be described in

Mote that all MNAS-5YS routines zre interruptable, which means that =t
no time is data held on the stack =t an address less than the stack

pointer. Therefore proqrams which use interrupts "can use HNAS-8YS
routines without any difficulty. Interrupt routines must of course
preserve the state of 511 reqisters, and ihe stack space =sust he
sufficient.
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HEF

HE7

:1v4

HFF

EEEETTERES

RST

RST

F

REY

RST

8

#20

o
ra
oo

#i0

#38

SCAL

BRKPT

0
in

ROUT

KBEL

Reset computer. Initialise MAS-SYS.

Obtain ar input character in the A register.

Do dcdayym Mo1% EmtTlmis dbhim =mde asdb &b
RELALLIYE LOalla TULIUN LHlIZ LULE Wikl LK
dispiacement to the routine to be called.

This is similar to the Z80 Jump Relative
instruction, and it allows relocatsble code
to be written.

Subroutine Call. Follow this code with the
nunber of the routine to be called. This is
the method used to cxll the NAS-85YS routines.
es the next section.

Store und display ihe program registers, then
return control to NAS-5YS. This ig used by
the Breakpoint cosaand.

g strin cters following
this code, until & ¢ is encouniered. Then
continue executieon with the next instruction.
This provides a very siaple way of displaying
nessage. The & register is set to ¢,

ad Fhon
w 1 r

an
wIiEl =1

A

&
n

Gutput the character in the & register.

Wait for 3 perind of time dependeni on the
value in the A register. A is set to 0,



NAS-SYS ROUTIMES

(= ]

=

u siaply by putiing the codes 1isted beside
to your pragram. Far example routine ERRM outputs an error
Messaqe. 8o to output an error messzge, enter the codes HDF H#6E in
Your pragran. {You sinply type in DF 4B as part of your proqram.)

I4 ie alse possible to call the rouiines which are the NAS-5Y5
commands. To do this use the code #IF followed by the ASCII code far
the letter of the command. Registers HL, BE and BC should be set to
the values stored in ARGY, ARG2 and ARG3 shich wauld normally be typed
in after the command. For example codes #DF #57 would call +the

- 5 P T 1 1 It Y Y I S N
NAS-8YZ Urits command routine, You would need to set HL and ARGT to

the start of the dzta to be written, and DBE w=nd ARG2 to the next
address after ihe end of the data, before calling the routine. You
may need to examine ihe listing of NAS-SY5S Lo learn exacily how the

commands work, and this is essential in the case of the Read, Yerify
and Tabhulate commands

Mal iyl b=}

You might want to define your own set of cosnmands and routines, or =dd
funetions that are not in NAS-5YS. You can do this because the
address of the start of the table of routine addresses iz stored at
$5TAB  (ROC71-H0L72).  You can change this value {0 point o your oun

table of routine addresses. Examine the listing of NAS-5YS +o lemrn
how it works,

Before the list of ihe routines you can call, here is the description

i n
of 3 specizal routine called STHON which may be called at address #0008,

by the codes HLD #00 #09. This routine vreinitialises MNAS-5Y5 and
clears the screen. The poiat is that if the computer is sat up so
that on Reset it starts execution at an zddress other than 0, then the
progran  which starts executing can set the Stack Fointer and then tall

STHOM. It can then continue just as if it had beea executed from

NAS-§Y5, =mnd can use the HAS-S5YS routines.

The listing of the NAS-5Y§ routines follows. fou should find thew

easy to incerporate into your programs, and they should allow you to
develop working OPOqrans nore nn1rh1u

LA WLTRLNY FiAgiENe NLIT QLMLLEL



AOF
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REF

HIF

#OF

5L

E
chn
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HOE

#5F

E- S
4
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62

Bao3

SCALJ

in

INLIN

FUNCTION

TL - - = Y = T | f e 1 L..d& - - e T
iz 1% 80V o NOrmal rouLrlbe, Db 1S 1p3REdd GBeUd LU
end & proqram mnd return coentrol te NAS-5YS.

See "How Lo end @ programn”.

This is not a normal routine, but 1s instead used to
w3 mamiy mblRoaw mariddmn wubkan +ho nnudina nebans 9z

Lyl !lll)‘r RIIT? f!-ll.lhl.l!l." wHT LHE 1T wweYlle JIWAYE] -

nod knows when ihe pregram is writien. Store the
routine number at address ARGC (#DCOA) wnd then axecule

rodes #DF #35C. The routine will be called for vou.

id Pan koot t zarand (=4
=1 L 1 1 [ o L ) FO LU PR
gt to §.
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3 Cagjetane
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o0

EH
are

== )

Flip one or more bits of output pori 9, then
imsediately flip them back again. Register A sust have

d. A ts podified.

£ SF

3} in each bit position to be flipp

Alter the state of {turn on ¢r off) ithe tape drive LED.
Register & is modified,

-

h nd

m
F41]

o e contents of ARE! into HL, ARG into T
RE3 into EC. ARGY, 2 and F zre the first three
values entered after a NAS-5Y5 command. You could
use this routine io pick up extrz values iyped in

as part of the £ cosamand used Lo run the progras.

w

L

r
-

X

Scan for an input charactear. instead of waiting for
an input, like code #CF (RST 8), it just checks to see
if there has been =n input. 1t there has been, then
the Carey flag is sei and the character 15 in A,

The A register iz modifiad.

Obtain an input line. This is the routine used hy
NAS-8YS to et commmnds. It provides a biinking
cursor and waits for ENTER or REULINE to be

pressed, -~ The DE reaister is set to the address of the
start of the line where ihe cursor was when when the
line w&s entered. The @& register is apdified.



HOF

#OF

BDF

4DF

Hés

E
0~
et ]

LE-L

#o9

m

3E
o~
o

#4C

#40

#6F

TRCD3

s0uT

SRLX

suzsooog

Examine ap input line and comvert x hexwdecimal value
from ASCII to binary. Set DE to point to the atart of
the line. Leading blanks are ignored. The value is
ended by @ blank ar auyll (¢}, DE is returned pointing
tr the nexi position. 1f the value is iavalid (not
0-9, A-F, or >BFFFF}, then the farry flag is set, and

OE points to the invalid character. The resulting
value i placed in MUMY (HOC21-#0£22) and the number of
characters in the ASCII value is placed in NUNMN (H0C20),
The HEL and A registers are nodified.

Qutput the value in the HL regisier in ASCII, fallowed
by @ space. Also &dd H and L into the € reaister. The
A register is nodified.

1. Also

er is modified.

o S PR N
put Li 1u
0

va
inte the

[N
I

in LB

w
H o

| A - o am . - ADD
HEY H T'e3l5LET n #Aay
gister. The A reqiste

r:m

4]
ad
Qutput the value in the A register in ASCII. The A
reqister is modified,

Qutput & space. The A register iz set to 3 space,

Output @ Carriage return/line feed. A iz set ta = CR.

Jutput HL in ASCII, then a space, then DE, then
angther spa Alsn, Hy L, B and E are zmdded into

i » Register A is sodified.

Send » string of churacters directly to the serial
output port. HL #ust be set to point to the start of

the string, and ¥ sust be set to the lengih. The C
t +

]
realictar i = 1] 5nd e
req18LET 185 g ¥ Gl

added into 1

511 tha chararctare zve
!-Ill:ll L= e Y LANR—Y wiiGl S YR 2 W

ﬂ [T .1}

Registers HL, B and A are also rodified,

Send the characier in the A& register directly to the
serial outpud port.
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SCall

Examine an input Iine smd convert up to tew hexadecimul

valuez separated by spaces from ASCII to bLinavy. Set OE

to point to the start of the line. The line wmust end
witk 3 null (0} character. RLIN uses the HUH routine

to cenverti the values, If an invalid vslue is Tound ow

if there are more than ien values, the Carry flag is

set. ARGN (HOCOB) is set to the nunber of values found.
ARG1 {#OCOC~HOCOR) to ARGIO {HOCIE-HOCIF) zre set io the

values, HAS-5YS uses this routine to gel the values
fros comsmnds entered. The HL, BE, BC and A registers
are modified.

ODutput the low order (right) half of the & register

in ASCII. The & register is wodified.

Obtain an iwput characier in ithe A register. whiisz
Wwaiting for the input, blink the curser on the screen.
The display is not modified. Registers HL and JE are
nodified,

The HL register wust be set o point to @ posibiow ov
the screen, Then the routine is called, It sets H
point to the address of the first charscter on that

line on the screen, FReaisier A is modified.

_________ TR . A - o m m d moam - -4 . - -
ing & réeqisLer 1S SeL w0 ° Sholg.

un

This is not = normal routine, budt is instead used to
call any other routine, when the routine nusber is
not knpwn when the progras is written. Store the

ting miumkaen in regicter [ omn
routine nusber in register E znd then execute codes

BOF #7F. The routine will be callad for vou.

3
[
]

i
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INPUT ANRY BUTPUT

_________ A o

his section describes in detail the powerfol seithod ubich HAS-5Y5 uses
ty control dnpput and output, so that vou cmr make best use of
it. However, it is not necessary to read or undersiund this seciion
to nake extensive use of NAS-5YS and its input and output facilities,

The descviptians of Yhe Ny, U and X coesmands tell you how to control
tersinals and prianters using NAS-5YS, The Kestart instructions RIN,
RGuT and PRS enable you to input characters and output single
characters and nessages, The NAS-8Y8 routines IN, BLINK and INLIN
provide various input options, and TBCBS TBCEZ, BZHEX, BIHEX, SPACE,

= 1 Famla = LI iy
gr2, LRLF, ERE¥ and TX1 provide szeveral siaple Wways L0 OuvDuv

data. (MUK ang ELIM 40 = stage further and help you o get dats fros
input lines.?

_i

-
1

50 at this point you sheuld know how to specify inpud  and -output in
your progras, and how io control where this dats is to 3o to by ibe H,
4 and X comsands,

However, you can control where the data is to come from for dinpui  =nd
30 tu fer output, much smore flewibly, if you understand the follouwing

Both input and output work the same way, as fellows:i-

Every time an inpui or output iz requested, 3 special voutise (called.
ATEY in HAS-8YS czilzs each of 2 nusber of inpub/outpul handling
roytines in iturn, Like all other NAS-5YS routines, these have wrouline
nuabers, There 1ig = table of routine nusbers for the input routines,
#nd another for the output rautines. Each of these tables is ended Dy
a aull (0}, Tha address of 4he inpul table is stored =t $IN
(HOC?5-HOEZA), and the address of ithe output tablae iz stored mt 00T

(#0C73-80074) . e out tabls

As usual in NAS-5Y5, the routine numbers are converiazd +to actuml
addresses by referring to the table of subroutine addresses. The
gddress of the start of this takle 1s stoared at $STAR (HODF1-8900772).
The ATE routine which calls each of the input/output routines in  turn,
automatically .preserves ithe HL, DE and BC registers. Jutput routinas
must preserve the AF regicter. Input routines must return with the
Carry flag set and the input character in the A register if there 1g an
input, otherwize the Carry flag must be reset.

u‘n ]

The way that the H 9?5 M, U and 1 commandz work is to change ihe
addresses of the input and outpyt tables, at $IN and $0UT. NHAG-5Y8H
contains alternative inpui/output tables and other  iwput  awmd  ouiput
voutines for this purpose



Now that you knouw hew the ioput and cutput works, you will see that it
1s pussible to set up vyour ouwn tables of routine numbers, and then

change the addresses at $IN {(ROC75-H0L76) amd  $0UT  {(HOC73-8OC74) to
point to your tables. You may alse wish to add your own routines, ang

this is done aost ewsily by using the jump instructions provided for
the U command, NAS-SYS provides some routines to make it easier for
you to change the zddresses of the tables. These are as follows:-

CODES NAME FUNCTION

#OF #71  NON et HL to the address of the nes output table, then
teil this routine. It changes the zddress far you,
and returns with the previous address in HL.

HOF #72 NIH Set HL to the address of the new inpui table, then
csll this routine, 14 changes ithe address far you,
and returns with the previous address in HL.

HIF W77 NNON et the output table back to normal. It returns with
the previous address in Hi.

HOF #78B  MNNIN et the input tabie back to normsl, It returns with

the previous address in HL.



You now need to kﬁau the rouiine numbers to pet in your tables. You
must  remesber to put a ¢ at the end of each tabie. The routine
numbars are as foilows:-

INPUT ROUTINES

EEEZSSEZSESEEZIZT

CODE  NAME FUNCTION

#a1 KHIF Scan Mascom keyboard.
H70 RKBD Scan Nascom keyboard ond orovide vepent key festurse.

#70 SRLIN Scan serial input port.

74 XKED Scan external ASCII kevboard. (S5ee X command.)

76 UIN User specified input routine. (See U command.)

GUTPUT ROUTINES

CODE  NAME FUNCTION

#65 ERT Display on Nascom screen. See "Screen Editing” for
details of facilities.

HoF SRLX Duiput to serial output port,
HaE XOUT Output to external ASCII device. (See X command.)
#73 uouT Qutput to user specifiesd output routine. {Gea U

----- A
LUnFmdaiida )



HAS-5Y5 WORKSFACE

MA5-5Y5 reguires an area af memory 10 wse as = waArkspace, This
octupies tocatians HOCO0 to #OCFF, so the first free ares Tor user
prograns is at #0080, The workspace is initismlized on Reset. User
prograns may chobse to make use of or alter certain values in the
workspace, so the fnllnuing table is 1ncluded tp supplement the listing
of HA5-EYS. The table shous the address wnd unmml of &ach ?Et}.i.iE_. i

hexadecisal, @nd its name and function,

=2= ==== ZTEZ=ZEZ==E=

H#0C00 t FORTO Copy of current state of output port Q.

#oCGH ? KHMaAF Mzp of state of kevboard.

HOCOA 1 AREE  Routine nusuber processed by routine SCalJ.

#OCOB 1 AKGH Humber of values in input tine.

#OLOL . 2 ARE1 First value entered.

HOCOE 2 ARG2 - Second value entered,

HOC10 2 ARGI  Third value eutered.

#0C12 2 AKG4 Fourth value entered.

#OLt4 2 ARGD  Fifth value entered.

HOC1S 8 ARGAY Sixth o ninkth volues entered.

HOCIE 2 ARG1Y) Tenth value entered.

#0L20 1 RUMN  MNumber of chavacters in value examined by routine HUHN.

#0C21 2 RUMY  ¥alue returned by routine NUHM.

BOC2I 2 BRKADE Breakpaint address.

#OC2S 1 BREVAL Stored vglue from the breakpeint address,

#OL25 1 CONFLG Horwally 0, but sel to -1 for ihe E command.

#0027 1 $KOPT Keyboard option, See K command.

HOL2ZB 1 4XOPT X optien. See X command.

#0T2% 2 CURSOR Positian of the cursar.

HOLIB VO ARGX  Last comwmand letter gntorad,

#0L26 2 KCNT  Keybomrd repeat counter.

HOC2E 2 KLONG Keyboard initial repeat delay.

#OL30 2 KSHERT Kevboard repeat speed,

ROCIZ 2 KBLIMK Cursor blink speed.

HOC34 #2D MONSTK NAS-5YS stack.

#HHLEH 2 REBC Register save area. Register RC.

#0Ca3 2 RIE Feqister save ares. Fegister [E.

#GEAT I RHL Register save zrea. Reqister HL.

#OEL? 2 RAF Reqister szve arew. Register AF.

HOE4? 1 RPFC Register save zres. Program counter,

JOCoE 2 RSP Regqister save wrea. Stack pointer.

HOCSD 2 $KTABL Length of kevbeard table.

#GCAF 2 $KTRE Address of last byte in kevboard table.

HOEF 2 $5TaB Btart of tzble of routine addresses, for routine 09.
Since the first routine is in fact number #4!, the
attual tzble startz HE2 beyond this address.

HAE73 $00F  Stzrt of table of output routines.

""""" $In Start of table of 1nput routines.

$UNHT  Jusp to user specified autpul routine.

$UIH Juap to user specified input routiue.

FRMT Jump to breakpoint/NHI routine. N&S-5Y5 sets
thiz to display the realcters,
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ADORESSING QF YIDEQ RA#

o RA ss8d as ghown in  the diagras below. The tap
iine 1% waddressed after the other 15, aad 1t is not strolled b
MAS-575. There 15 & {4 bvte margqin on the left of each line, then
48 byte line, then 2 & bvte aarain on the right. When NAS-5Y5 clears
the screen, w1l visible logcatiene are made blank, and all the margins
set  to nulls {9}, except for the first 10 bytes, which are to the
left of line 1, wnd the last & tytes, which are o the right of line
16, the top line.

Y

)

=ra
[= R

LINE LEFT  LEFT RIGHT RIGHT
NO. MAKGIN SIIE SINE  EMI
{6 OBCO i OKCA OBCE .... OBFF i OBFF

0800 ! 680 0939 | o083
2 ogd0 ! 9844 0879t oa7F
3 0880 ! 088 0889 | oatF
4 0800 1 08CH 08F9 | 0gFF
S 0900 i 09p 0939 1 093F
b 0900 1 094 0979 | 097F
;0980 ! 0984 09K 1 G9EF
& 0900 09CA O5F5 1 09FF
5 0ac0 ! 0a0a 0439 1 0a3E
0 0A0 1 0A4d 0879 1 DATE
' 08B0 ¢ 0Ag8 04K 1 0ARF
12 0aC0 i oA JAES 1 OAFF
13 0B00 | 0BOS 0839 % yE3F
15 0E40 i 0Ed4a 827 1 0E7F
'S GBB0 | 0B3A 0BSE .. 08BY | OKEF

eer RIGHT

510E S1DE
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