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0.0 Introduction

Inadine the Nascom with no MAS-SYS rowm. When switched on, it will
start sxecuting whatever instruction it Finds in locastion 0000
ancly without 3 prodram bedinning at this address, the harduars
will achisve nothing., Nor can 8 prodgram be ftuped in bescauss
pressind the kevbozrd keus will msan nothing to the Nascom sincsa
thae kevboaprd itseld has to be deiven by 8 Prodgram.

To sakse the hardware parform 3 useful function. an “"opepating

systam" is proauired and NAS-SYS is an axamele of Just such 3
spall opspating sustem or “monitor”. Followindgd powsr up, NAS-BYS
is in control of the hardwara., Aftsr soamns initial choras, jek

srans  the kewboserd and displavs kewed charactsers on the scraeen.
1t then attemets to sort out what the ussr wishas to do. Doess ha
wish to diselay or modify the contents of selected ram locastions:
Ffor axample 7 Using the various commands, which arse describsd in
Chapter 2, ths ussr is given control over the hardusrs. The
combinaztion of the Nascom hardwarse and the NAS-8YS orarating
systen results in 2 useful computer susiaa.

One of the wmaior activities of the monitor is to drive thes
perirherals, which are described from 8 prodrammers point of viaw
in Chapter 1. Thus: NAS-S8YS includes routines for raading ths
kevhoard, writing to the video display, and transferring dats via
the sarial input and outeput ports. ALl thass routines and many
others are pequired for thse oereration of the wmonitor itself.
Howavear, +they are also availablae for uwse in  tha us:ars  own
prodrams. For exaarles if the user wishes to read Lthe kevboard
during his program:s he doss not have to weite out 31l the coda
necassary o do thiss instezd he simply calls the routine within
the monitor. Chapter 3 describes the msny useful routines within
NAS-5YS and Charter 4 dives axanrles of how they midght be ussad,

NAS-GYS s one axampls of 3 sustem prodram; the BASIC intarepretar
iz another, and sesveral others zre available including an
assephler, dis-zssembler, debudder and comrilars or intareretars
for various high level laznduades such as FASCAL aned FORTH. aAll
thasse eprodrams themsalves make use of the routines within NAS-
SYs,  For esxasmpls, if 3 BASIC prodram is reaussting an inrput from
the kauboard, it is the kavboard routine within NAS-5YS that is
actually beind used.

The SErious Nasoom prodgranner Can draztly axtand his
comprahaension and wsae of his computer by making the sffort to
understand  NAS-8YST it is hoead that this book will wmske that
task easi=r and aniovable.
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1.0 INFUT AND OUTPUT DEVICES

HAS=8YS rontains routines for driving the herdwusre associated

with the kesyboard, +the diselay scresny and ths ssrisl input-
outrut ports it zlso 2llows an exchandse of data with any  otheap
port.

1.1 THE KEYBOARD

The keuboard hardware is phusically input/outrput rort 0. Thase
ports arse driven by the kagboard driver routine, KBD, within NAS-
8YS, sas Charter 2 for a descrirtion. (Not all the connections to
the ports arse used - bit 7 of input port 0 is available to the
user via TP on Nascom2, and bits 2 and 5 of output port 0 are
available wvia PL3/78 and PL3/6 raspactively. Bit 4 is used to
drive the TAPE led.?

The keuboard keus arse sreanded lodically in 2 matrix of 8 rowuws
and 7 columns as shown belows

Column., CCC Mapead
é o & 3 2 i ] location
i CH 1 SHFT CTRL . ML Bg KMAFP+E, KMaP

) 4 R sp C & Y £ KRAF+7

3 B F 1 2 D / 3 KMar+a

4 GRAF 0 8] 3 2 . ; KMaP+5

Rowr 5 = I & b g ¥ L. KHak+4
RRRE 4 | U g E 7 f4 K KMaF+3
i - ¥ Z [} & M J Hiak+2

b | T X F 3 5] H Hiak+1

Kiap=0C01H

Thae keuboard driver: KBD, scans the rows in turn. When 3 key is
pressed, +the input is debounced znd the state of the kaubozrd is
sntared  into  thse kavboard mar, workseace locations HKRAF to
KRAP+9 . Thus, if kew P is pressed location HAAF+4 is loaded with
A0H: 211 other amae locations being 00,
The position of the pressed kev is then encoded 85 38 sindle bute,
structurad
SRRRRCCC
whare § is the state of the SHFT kaug,
FRRR is the row numbar from the sbove astrix:
CLC is the column number from the above mairix.

Thus, unshifted key P which is 8t row 3, column 5 produces tha
bhute 0.,0011-101 or 10H.

The keubosard tazble, HTAB. is then searched to find bute 1DH. It
is  founnd S0H butes down the table which is so ordarad that thes
displacensnt down the table corrssponds to the ASCII code for the
kewr S0H is the ASCII code for charasctsr P

The kasubosrd tshle contzineg onlu those charscters havingd ASCIT
codes 00 fo0  S5FH inclusive. It does not include lowsr osse
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characters. If a search fails to find the coded butsa, the shift
Bit,50is masked of { snd a8 second search mads throudh the tables.
The ASCII cods so determined is then modifisd dependingd on  the
gtate of the Shift:, Control: and Graphics kews., The Shift hkey
causes 20H to be zdded to the ASCIT code, so that Shift & becomss
H1H:  the ASCII cods for chracter 3. The Control key complesnsnts
hit & of the ASCII code, effectively asdding or subtracting 40H,
50 that Control A& produces OIH., Siasilarly, the Grarhics kay
comnelensnts bit 7, effectively adding or subtracting BOH, so that
Grarhic A eproduces CIH. By wse of the Shift: Control. and
Grarhics kews in  any combination together with thse character
kews, it is possible to densrats all the 256 rpossible codes from
the kewboard.

Note thaet the effect of ths Shift and Grarhic kews way  be
paverssd usingd the K command, see Charter 2.

I+ 23 keueprass is detected by the driver routine, KBD, the
appropriate ASBCII code is returnasd in Ppedister A with the Carry
Flzg set. Otherwise the routine returns with the Carre flad
clagrad. :

The address of the start of the kevboard table, KTAB, is hald in
workspace location $KTAR (DC&FH) and the landth of the table is
hels  in $HTABL (OC&DHY. Thase locations are initialised by NAS-
89Y8 sp  that the table used is that one within NAS-5YS itsalf.
Howsver, thess locations wmay be chandsd to point to 2 usepr
dafined table in ram so sffectively allowing the codes deneratad
hy the kevhozrd to be determined by the ussar.

1.2 THE VIDEO DISPLAY

The video diseplaw is "memory msppaed”’, . it spepears to  the
_erogrammner 35 3 block of read/write aseory. It occurins azmory
locations 0800 to OBFF, the “"video ram".

The screen is divided into sixtesn lines, =ach displawing 48
characters. Fach of the 768 (=16 x 48) charscter rosiltions
corpesponds to 3 location in video ram. A mapr of ths scraan
showing the video ran addresses is shown below.

The character asctuslleg diseplaved a8t any scrasen position s
determined by  the contents of the corrssponding video ram
location and the character dsnarator roas within the Nascom. Thsa
standard Nascom character densrator rom is such that to displaw s
particular character its ASCII cods should be loaded into the
correseonding video ran location. For sxaarls, to diselay "47 =zt
the badinning of the tor line, location OBCA must be loasded with
41H.
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flap of the Uideo Ran Addresses

DECA(3018) OBCB OBCC ... . OBFB OBF9?(30635)
De0A(2058) 080B 0BOC ... . 0B38 0839(2105)
084a(2122) 0848 0840 ... .. 0878 0879(216%)
DBEaA(2184) 08B8E 0BBC ... ..08B8 0BRP(2233)
08CA(2250) 08CE 08CC ... .- 08F8 08FP(2297)
D90A(2314) 0939(2361)
D94A(2378) 0979(2423)
O9BA(2442) D9B9(2489)
D9CA(2506) O0PFP(2553)
DADAC2570) D939(2617)
Da4H(2634) DA79(2681)
DABAC2698) DARR(2745)
DACA(2762) DAF?(2809)
DBOA(2B24) OR39(2873)
DB4AC(2890) DR79(2937)
ORBAC2954) ORBR?(3001)

Note: The toep line (DRCA to OBF?) is not scrolled.
Those locations not shown are ussd a3 "asrdins’.,

1.3 THE SERIAL INPUT & OUTFUT FORT

Sarial input and outrput is vie & universal zasenchronous
racaivar-transaitter or UART. The transmitter ssction is ouitrut
port 1. the receiver section is input port 1, aznd tha control of
the UART is via input rort 2. The racsiver and ftransmitiar ars
independant of s=ach other exceert for the number of stop bits
which has to bs the same for both transmitter and recsiver. Link
Switch LSWI/5 wp produces 1 stoe bit while LSW1/S down produces 2
stop bBits. A 110 baud device usually raequires 2 stoe bits whils
devices operating at other speeds usually reauirs 1 stoe bit.

OUTRUT

The sspizl owteput port is driven by  deiver reoubtine SRLX
(Chapter 3).

The ssrizal dates is transmitted sinultansously to the casseits
as 3 sariaes of audio tones, to a 20mA looep device 28 8 saquencs
of 20ma and Omar and to an RS232 davice as a3 seriss of +12 V and

-12 Y, Tha spesd of transmission may be get to 110, 300, or 1200
Baud by wpesns of link switches LSW2/1, LEW2/72, and LSW2/3.
Additionzslly  the trensmission rate may be set to 2400 baud by
adoding 2 link z2s described balow.

Outpul spesd LSW2/1  LSW2/2 LSW2/3
110 baud ¥ P : doun
200 baud Houn down M

1200 baud LiP oW P

External b i P

whara ¥ sidnifies "don’t cara’.
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The Extarnal clock freqguency should bs 146 timses the
desired baud rate. For 2400 baud, 3n "sxternal’ clock of 38.4kHz
(=16& x 2400 is available st TF20. Thus, connect TF20 +to TF4
(mutarnal transmit clock) and set both LSW2/72 and LEWE/3 ue.

INFUT

The ssrizl input port is driven by driver roubine SRLIN
{(Chaptar 31}).

Input dats maw be zcocepted from the cassetie, from a8 20né
1oop devics, o 3n RS23I2 device. Link Switch LEW2/7 detarainas
the source of the datss

Input from LEW2/7
Cassatite recordar down
RE232 davice or
loop devics LiE
ITnput spaad LSW2/4 L8W2/5 LSW2/6
110 baud M Lie HoWR
00 baud HoWn ol owWn B
1200 baud WP Aown H
External H LiF L

wharse x signifises "don’t capra’

The Extarnal clock freausncy should bse 146 times the
desired bhaud rate. For 2400 bsaud input, an “axternal’ clock of
IR 4kHz (=16 2 2400) which is phase locked to the incoming sidgnal
is available at TF21. Thus, connect TP21 to TPS (external raceive
clock) and set bhoth LSWH2/5 and LSWZ2/6 up.
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Setting the receive and transmit spesds and the numbse of  stoe
bits.
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Serial input circuits, simplifisd,
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