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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

: S &
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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,

1-4
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Serial outeput rircuits, simplifisd
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1.4 INFUT AND OUTFUT TABLES

Each input and output device on the Nascom has a8 device deiver,
im, a roubtine which drives the hardware 30 33 to achisve {Lhs
praquirad deta transfer. Thus, for exaapele, deiver SELIN inputs a
bute Ffrom the ssrial ineput port. input port 1 (ths UART
pareivert: while devics driver CRT outeputs to the video diseplau.
Rafor to Chapter 3 for 3 descriertion of the drivers.

O0Ften dats trznsfers zre reaguired to be made to or from morse than

one devica. For asxgmaerlse. it is wususlly conveniant for & routinea
suckh  azs  BLINK to zccept inpult from sither the kevboard or the
saprial input port. BLINK might have beaen written so  that it

sluaus reavssts input Ffrom sither of these devices. Howsver, ths
mors Flevible method used is for the inpul and outrutl routines to
refap to a table which lists the device deivers to be used by the

Spoutine. These tables may be chandsed by the usar at any time s0

directing inrput and outeput to selected davices only.

Followindg powsr-up or rasai, NAS~-8YS initislises workspacs
location $IN (OC75%/4) to 077C (NAS-S5YS 3), 0782 (NAS-5YS 1). The
following tables show that the input routines will thus read tha
keuboard and the serial input port. Worksepace location $0UT
(OC73/4) is similarly initialised to 0779 (NAS-SYS 3), 077F (NAS-
oYe 13, thus directing the outeput routines to write to the vidso
display only.

& subseaquent U command chandses $IN to 077B (NS3), 0781 (NS1) so
adding device driver UIN to the list of input davicas, while $0UT
iz chandsd to 0778 (NS3I), O77E (NS1) so adding device driver UOUT
ta the list of outeut devices.

The X command changses $IN to O77F(NS3), 0785 (NS1) so including
device driver XEBD, while $0UT is changad to 0777 (NS3).
0770 (NS1) so including XOUT., UOUT., and CRT.

-8
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CUTFUT TARLES
Address aof start of table held in $QUT (L7374

NS1 NSl NEZ NE3 Drijver Driver
loc.ﬁ Fans tac eI mimbis e
/

U??ﬁ 0774 ouTTZ2 3+] CRT | G

0778 Br275 st &F SRLX ]

077cC 0776 . oo End of table.

0770 0777 GUTTX &HE XouT | Xn
Z7E 0778 ouTTU 75 UouT U |
77F  GUTTL Q779 ouTT1 &5 CRT N |

0780 s 0774 T oo End of table.

INFUT TABLES
Address of start of table held in $IN (QC75/74)
NSl NS 3 NG Drivar Privaer
RETE loc. & i number
INTY Q778 INTU 76 UTHN I U
INF1 Q72 72C INTI 61770 HED/RKED I
INT3 0770 #hd 70 SRLIN | i
g 077k —_— a0 Endd of table.
NTX Q77F INTX 74 AKED | X
NT4 0780 &1/7Dn KBED/RKBED |
P £l End of table.

SUOUT (OC77/8/79) is 03 - - siume to user written outeput driver.

$UIN (O07A7B/C) is €3 - - iump to usar weitten input driver.

1.5 Use of NMI by NAS-SYS

The wvery ussful facility of being able to step throudh a3 usar
prodram ohe instruction 2% 8 time is achisved by driving ths
sindle-step circuit from NAS-5Y5. Essentislly, the sindle-ster
conmand arms the sindle-step circuit of the NASCOM so that. sfter
axecution of ons usser proderza instruction, an NMI (non-maskable
interrurt) is deparabed.

The NMI sepvice routine diselauws the contents of the cpu
Fedisters 3% they wers 3t the end of the instruction and then
waits for a further kewboard command.

In raspons: o an NRI, the 780 pushes the prodramn countsr  onto
the stack znd then executes the code in location 00&&H, which is
a JF $NMI instruction. At worksepace location $NMI (DC7DH) is the
instruction JP TRAPF whers TRAF is the start of the NRI service
routine.

Art NRT may =lso be denersted by 23 rush-button which, when
prossen, hrinds ronnector PLIZ4E to zaro volts. This bution will

=9
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then function as 2 "hreak’ kewy, stoppind erodram aexecution and
displaving the redister contaents.

i third method of denerating an NMI is by driving line 21  of
NASBUS  from sn externsl device., Such 38 device will uwsuslly
poquire 2 differsnt response to that of the bresk kew describend
above., This may be achisved by loading worksepacse locations
$HMI+1/2 with the address of the start of the sarvice routine,
which must tarminate with 8 RETN instruction.

The Following dizdram shows the relationshie of the NAI sarvics
routine to NAS-8YS 1 cowmmands E and 5, which arae describad in
Chapter 3. The NAS-5YS 1 codind differs slightly but rarforms the
same function.

T -
]
Load CONFLG with ~1.

i
SN o o o o i e |
|

------ Do Was wukk aentered with commsnd 7
[ Yas |

} fNo-use axisting RPC
| ]
Load xxxx |
into RFC. |
| {
_____________________ :;. i
Foint S5F to user stack.
]
]
aArm the single-step circuit.

]

i
Fuacubs user prodraan from address in RPC.

(First instruction of ussr prodramn always daneratses an NAL.D
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Nm]’ ......_........__.................,......_......................‘........4....:};
Fpagiest, |
or brsakroint |
reached. |
_. I
TRAF: Disarm sindle-stepr circuit.
(via $NMI.) |
|
———————————————————— . e CONFLG=0O 7 >
] Yos, Stap I MHosEsecuts first instin.
| or breakroint i
I preached. |
| i
i Loard CONFLG with 0.
| i :
| i
| Save the bute a8t the braeskeroint.
| |
| i
| wmeeeeed Ts breakeoint sddress = 0 7 >
i fYas | N
] | Load RET 20 instruction
| | into breakeoint location.
]
]
|
|
|
|
|

Raplace bute at breakroint.
: i
i
= Copy crpu radisters froa
usar stack into
redister save area of
workspaca.,

Diasplay redister save araa.
i
Wait for new command.,
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1.4 Remory Maes
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2.1 DESCRIFTION OF COMMANDS

In this charter each command (s described in slehabesticsl
ordaepr. Thassa coamands ars noraally spntered from the kevboard but
thew may he incorerorated into user prodrams 8% described in
Section 2:2.2. Fach descrirtion bedins with the following
information: '

Commandd line from ksgboard BE O MMMM Yuyy
Command in ZEAP-tuere sssesmblers =4 S5CAL "4
Commansd in othaer zsseanblars sd RET 18HIDEFE 41H
Command in machine cods wyg DF 41
ARITHMETIC COMMAND f O HHHE YdYY
SCal “aA
RET 18HIDEFE 41H
DF 41

This performs siarlse arithmetic in hexadecimal, thsn returns Lo
HAS-SYS, Thres results are diselaued, viz?

8555 OpDD JJ wherse 555855 = wuyyd + HMMK
DRDD = gwuw - My
JJ o= the displacement reauired in 3

Jump Relative instruction which
starts at location quy and is
to jump Lo wuud, If the
displacenent reauvirsd s Loo
larda, 77 i displayad.

2.4, A23 35
pose 0012 10

BREAKFOINT COMMAND Bosu
SCal. "B
RET 18BH:DEFB 42H
DF 42

Ardumant  KEMx I8 stored in workseace locstion BREKADR (DC23/4),
anel then the commasnd returns to NAS-BYE.

Faollowing this command,. whan the user prodram reaches address
wixy the prodram sxecution is stoeped znd the current contants of
the cpu redisters displawad, The wusser prodram msy bse rastarted
from the breakroint address by diving the command "E7, i2. tha
Exmcuts command without an ardument.

Sea zlso the 8 command.
an Ewscuts command following 2 B command causes the bute in
location wxxy to be paplaced by E7, the RST 20 instruction. Thea

origdginegl contents of locaztion xuxx is stored in location BRHEVaAL
(OC2%y, If the braskeoint is reached durindg axscution of the usar

2-1
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Prodram: 8 Jume is made to

saves the cpu radisters

Format as  the sindla

stap

Breakroints may be selt only a8t
since the RET 20 can only raplace zan existing opapration cods,

ltocation $NRI  (OC7D/7E/7F). Thess
tocations are initislised by HAS-SYS 3 to contain the instruction
JE O TRaAF.  The TRAF roubtine pestores the bute 2t the brsakeoint.
in the redister save area of tha NAS-5YS
worksepace and diseplays the contents of the redisters in the saas
command  (prefer to 8§ command).
the first bute of 2n instruction

COFY COMMAND

C MKxK WYydd zZZaz
Scal “C

RST 18H:DEFB 43H
DF 43

The Copy command copiss mamory locations in the block mxxx to

uuMutzzzz-1 to the block

wiwuy L

0 YddytaTEz~

1. The transfer hadins

by writingd location mxuxxe to location vwyyy and incraments throudh
iz possible to lose data i the Ltwo arsas
averlap.{The intellident cory command,lravoids this possibilitu.)

the block. Nots that it

| |
| |
! |
| |
| |
| |
| I

a{‘_a1_¢\_¢+1r7-"7_1
A AT S S

To Fill wmesory locations
bube, put the  paguired  bute

OEOD  to ODEFF with 33,
then C EOD EOL FF.

——

deposit 33

Ly

1
e

yyyytzzzz-1

|
]
|
|
|
|
i

ot
i
=
e
ot
o=
P4
o
id
P

HHMK b0 sxxxtzezzz-l with the saps

into location MMx
command . then wse the © command © xMuM wuxx+l =z
into location

¥ using  thse M
2. md. to Fill
EO0 using NMEGO

el £}

Jume 10 DOOOH (NAS-5YS 3 only)

The [ command simely starts swecuting the code bedinning at
iocation DODOD. This will normally bae the start of 3 rropristary

rrodeam in rom such zs ZEAP.

EXECUTE CORMAND

E mxux

scal “E -
RET 18HIDEFR 45H
DF 45

Ewarube  the code bedinning 2t location ox.  IF xuux is omitted
in the redister save arez of  ihe

the addrass used is that stored

NAS-6YS worksepace a2t location RPC (DCAR/74).

fArduments msy be eptepad

saction 4.4, Prodram 4.

into 2 prodram using this command? saa

22
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Note that the command doss ool sieply load the prodram  countaer
Wwith  wxux azned sllow eprodessm execution from therse. The first
instruction of 3 ussap prodram will denerate an NAL 35 though that
instruction werse beind sindle-steppad. Howaver, the contents of
the cpu redistars ara not diselaved 85 they would be using the §;
gindle-aster commansd because workseace location CONFLG (0OC243 is
sat  to a3 non-zero value by the E command, so sidgnalling to NAS-
Y5 that the E command was called rather than the 8§ command. User
prodran  instructions othep than the first are sxecutsd noraslly
urtil & brazkeoint (if sat) is reached.

Since an interrurt will wmove the cpu past 8 HALT instruction and
the first instruction of the user prodram when Exscuted slwaus
denapratas an interruet, it follows that if the first instruction
ie HALT, the MNASCOR will not in fact halt. To dget round this.
prodram a NOF as the first instruction.

This compand letter is not used in HAS-S5YS: 2 call is madse Lo fthe
routine which displaus Ervor.

GENERATE COMMAND G MMMM HYYY FEoT
SCAL "G
RET 18HIDEFE 47H
DF 47
Gepnerate werites 3 hesder comerising some commands  to  NAS-8YSH
followsd by prodranm buitses from memory locations Huuy Lo wyuu-1 on
tn a3 cassebte tapa. When the taeps (s subsequently resd, aseory
locations from  muxx to wwwy-1 are loaded from the taere and

prodram exscution automatically started at location zzzz.

The outeput to the taeps isd

(er) MNewlins

ED (cr3} Raastart NAS-8YES

R (cr) fzad a taps

data Frodram code as in W command
E zzzz (Ccri “wecute from location zzzz

g erodram stored on tare using this command can be losded and run
withnut any  comeands  fFrom  the kewboard since the necessary
comuands azre input from the cassette itsalf.

HaLF DUPLEX COMMAND H
SCAL "H
RET 18H:DEFE 48H
DF 48

Thae H commsnd causes the Nascom simeply to ineput charascters from
the davices in the input table znd outeput thes Lo the devices in
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the outeut tabls.

With the normel tables in operation, the Nascom simply  inputs
charactars from =ither the kauboard or the serizsl inpult port and
oputruts  them to the video diseplaw. By uwsindg the command X 30
bafore the H command, input is accepted both from the kasyboard
antt  from  an sxternzl serial device (this latter using device
handler XHKBED. chaerter 33 and outeuts to an sxternzsl sepial device
{usingd device hendlar X0UT, chapter 3} 25 well 2 to the video
displavy. Half duplex comnunication may thus be sstahlished with
annther serial input-outrut devices.

Since the routine axecutes INLIN (charter 3) papessatecdliy, the only
way to sxit from this command is to resat the Nazscom.

THTELLIGENT COFY COMRAND Iossuy wuwy zzer
Scal "I
RST 1BH:IDEFPR 49H
BF &9

T,

The I command copiss memory locations in the block
wmuuetzzrr-1  to  the bhlock wwuwy to wywwdpzze-1. Unliks the Copw
command, if the two blocks overlaer, data is not lost.
JURFE TO FFFA o

SCAL "

RST 18H:DEFER 44aH

DF 44

The J command simply starts executing the code a8t location FFFA.
This is the cold start entry Point for BK ROM BASIC. Ses also the
2 command.
KEYROARD COMMAND H o

Shal YK

RET 18H:IDEFE 4BH

DF 4B

The Hevboard command chandss the characteristics of the kaewboard.

Effect
Shift key produces lowsr case charactars.,
Ghift kew produces wpper cass charactars.,
Effect of Grarhics key is reveprsed:
kaus produce drarhics characters unless
Grarhics kew is pressed when zlrhanumeric
characters ars produced.
5 Combines the effect of 1 and 4.

ok DR

Sam proutine KBD: chapter 3.
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LOoal CORMAND k&

(NAS-5YS 1) SCAL "L
RET 1B8H:DEFE 4C
DF 4C

This coamand is used to read dats storad on papar tare using the
Nas-5Y5 1 Tsbulate command. The checksum which is outrut by the
Tabulste command s wused to check the integrity of the inputb
datz. Whare the checksum indicates an  error, that lins is
acrolled wup the scresn so that thoss locations mayw be correscted
hy the M command. -

RODIFY COMMAND Mo
SCal A
RST 18H:DEFBE 4D
DF 40

The mapory aodify command 2llows memory locations to be displavaed
ann i+ the mapord is pread/writse, allows the contents of the
location to be chanded.

The display  shows Hxex followsd by the currsnt contants  of
location uxMM.

To rchande the contents of the location, simely fture in the new
haxadecinal valus, followad by Enter. The location contents sra
chanded following the Enter.

Whapre ssvaral consscutive butes are to be modified, 235 when
anteringdg a prodram in machine code, the butes may be tured on ona
line with 2 sepace between tham. Do not howsver tuyre begond the
apnd  of 3 display line bafore tuping Entar. A leading zero does
ot nesd to be tueped, =d 00 04 mayw be toped as 0 4.

T wwit from the B command, tups 3 full-stor followsd by Entapr.

To dn back to the pravious addrsss, tuepe 3 colon (1) followed bw
Enter.

To suvampine a2 non-consecubtive location, vuyw, ture Suuwy followsd
by Entar.

To spter ASCII codes, as whaen prodramming 8 messade, Lture 3 comma
hefora sach  character of the wasssde, md sAr¥ch loads
consscutive locastions with 41H. 26H . &2H which ars the
corrssponding ASCII codas.

Tnvalid characters are indicated by the diseplay "Error’.

ko
H
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HORMAL I/70 COMMAND N
' SCaL "N
SCAL 4EH

RET 18H:DEFE 4EH

The N command sats the input and output tables to "normal’. The
outrut table is siaply CRT so that outeut is directed only to the
viden displag. The ineut table is REBD (HBD in  HNAS-S5YSE1)  and
SRLIN so  that input is taken sither from thse kavbozerd or  the
garial input eport.

See zleso rommnands U and ¥ which changs the inpubt/outrut tablas.

vt mbmn wies soen nasm masm memm dmm vee dee tmm e e e i Bd 4 FS s s san emm mem baie Gem b Rele e e e M e s s e S G She SN M M M e SN s e T M G S s e s s S G e S S S et e e

TOUTPUT COMMAND O MM gy

e

The outrut command sends data to an outerut port. Outeput #art e

is loaded with date wy.
e2d, O 4 &F sends bute 6FfH to eport D4H.

Note that if the port is phusically 8 FIO, the control redister
of the PFPIO must first be loaded with the aeeproeriate code to
prodram it s a2n output port.

Sae also the O command.

FROGRAM REGISTER DISFPLAY F

{NAS-SYE 3 only)} 5CAL "F
SCAL S0H
RSET 18H:DEFE SOH
DF 50

The Frodram radisters display command displaws the contents of
the 780 cpu redisters as stored in the redister save sres of ths
Workaraca.,

The 780 raedisters are automatically saved in the redister save
arsa whensver a breakeoint is raached, or after sach instruction
step when using the § command {(which, incidentally, invokes this
command to produce the diseplay), or when RST 20H (E7H) is
exacuted,

For the foraat of the diseplay rafer to the 5 command.

48]
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QUERY COMMAND & e

The Query command inputs data frowm an input port and displaws it
in hexadecianal.

ad, B 4  inputs datz from eport 04H and diesplaus it.
Note that if the port is phusically a2 FPIO, the control redistar
of the FIO must first be loaded with the aeppropriste code Lo maks
it an inrult port. )
Ses also the 0 command.

READ CASSETTE TaPE COMMAND Roamx
SCal "R
SCAL S52H
RET 18H:DEFE S2H
DF 52H

The FRead rcassetts taps command reads 3 tare that was writtan
usind the W (Write cassette) command. Data is normally loaded
into the same memory locations from which it was writien.
Howsver, NAS-5YS 7 allows 2 displacement, xxM¥, Lo be added to
the addresses of the data so that if memory locations 1000H to
1400H wers written to the taee, command R 3000 losdds the data
into mennry locations 4000H to 4400H. The tare may also ba  read
into lower zaddresses, ed if data were written from locations
A000H onwards, command R FOOO will load the data into locastions
I000H onwards since 4000H + FOOOH = (1)3000H.

At the start of the command axescution, the tape led is switchad
an. Input from the serizl input port or the kevboard is resd and.
discarded until four start of block characters (FFH} sre raad (or
four ESCare characlters-ses balow).

The four start of block charactars indicatse the start of the next

" Uhlock of datz on the tape. If the checksum for the header data is

incorrect, 3 aquestion mark is diselaged and the data following is
idnored. Otherwise, 3s the block is read the screen diselaus?

5555 BRLL
whare 5885 is the start addrsss of the block
BR iz the block numbar.decremanting.
LL is the numbsr of butes in the block.
pormatlly 00 (=2856).

¥ the datz checksum is correct, 8 Ffull stor is diselauesd;
othaprwise, a3 ausstion mark is diselaved indicating that datas in
the block Jjust lozded is corrurt. The tare may be rewound for 2
langth of tape dreater than one block and than reelaged.

At the ando of the command the tare led i turned off.

Berausse both  the cassetts input and the kevboard provide ineput
dztz., no bhevboard keus should normally be pressed durind 3 Ltare
peadi  doing so will producs aprors in the loaded date which will
he indicated by g susstion mark.
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I¥f the ESCare kew is pressed four times afitepr the send of one
block and bafors the start of the next, thse Read command will ba
ghortad.

SINGLE STEF COMMAND S Hxxx

The Sindgle Ster command allows 2 eprodramn to be stepped Lthroudh
arnte prodram instruction 8t 8 time,

¢ s ewacutss the instruction bedinning st measory  location
wuuk. At the end of tha instruction (which maw be onse to  four
hutes londd the redister contents are storsd in the redister save
aresa of the worksepace and displawed. The displaw foraat is diven
B L0

Frassing Enter will cause the next prodram instruction to  ba
euacuted  and  the redisters adain displayed. IFf 8 rapaating
keuboard iz used (33 in HAS-8YS 3 or 3 patched NAS-EYS 1) ths
Erter ke may be hald down to single star a3t hidh seaad.

1f the % command is sntered without xxxx basing seecifi=d,  the
command  wses  the saved prodram countsr stored in the redister
save aresz of the worksepsce. This allows the user to sindle stap
following 38 breaskeoint sinply by turing 5.

Frodram Debuddind

The 8 command todether with the B command Provzdu a most useful
prodram debudding facility. O0ften a breakeoint will be sat in the
prodram  beind debudded and the prodram sxecuted from the start,
wsingd the E  coammand. At thse breazkeoint the redistasrs ars
svamnined. Any of these redisters may be chanded by using the 0
command to modify the redister save areg of the worksepaca, and
then the next prodran instruction sxecuted by tuwpring 5. IFf no
redisters arae chanded the next instruction may be asxecuted simply
hy pressing Enter. Alternatively, the reesinder of the prodeam
may be axecutad by tuping E.

P

The workspace locztions which storse thse saved redisters sre’

0C6es Redister A

DC&7 Redistar F

DCaA2 Redistar B

ocal Redgistar O

OCé&4 Redistar D

0C&3 Redister B

MY Radistar H

0C&D Redigtar L

DCaa Frodram Countar-hidh buts
Oo&v Frodram Counter,low buts
Cac Stack Fointer-hidgh buts
00 &R Stack pointer,low bute

.
Diselay Enrwmat:NAS=-5YS

]
i
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“BF-  nnvy  ~FC~ navy  -aF- navy ~HL-  nnvy
~DE~  navy ~BC- npvy I =[X- ~IY~ Fladgs

The two butes diselaved after the first six redisters or redistar
gairs ars ths contents of the locstion pointed to be  that
radistar pair.
wd, A display badinning -
OFFD 21a7 224 CBFS 038D 2790 .....
shows that the SF is OFFD.

and the contants of locastion OFFD is a7H

and the contents of location OFFE is 21H-

the FL is 22Bé&.
and the contaents of location 22Bé is F5H
and the contants of location 22B7 is C8H-

the A redister is 03H,
thae F padistaer is 80H.
and the contants of locstion 0380 is 90H
and the contents of location 0381 is 27H.
The Flszds part of the diseplay is 38 rarsad version of the F
radistar; in the sxawprle shown, Flads will show 5, indicating
that the Sidgn flaz9 is set (F redister is BOH).
Diseplay Eormat. NAS=5YS 1
e =P ~AF-  -WL~ ~DE~ ~BC- I ~IX~- ~IY- Flads

Note +that in both displavs, ~FC- shows the addrass of the noexi
instruction to be axecubed.

TaBULATE COMMAND T omuey yuwy zezzz vy hhaa
(NAS-5YE5 I Scab T

SCAL 54H

RST 1BH:DEFR 54H

DF 54

The Tabulate command displaws thae contents of 38 block of mesory
locations.

HHMH is the first location displaused.
Wiy is one marse than the last location diselaved
zrz datepnines  the numbsar of lines diseplaved 2t a8 times

prass and  kew to display the next drour 0f linsss?
prass ESC to abort the command. If zzzz is zero, a2ll
the locations will be tabulsted without pause.

2
1
w3



e

A Guidse to NAS-5YS

vy deternines the numbsr of butes on ez2ch line. B+vy hutes
Will bae displaved. =9d. if vyv=4H there will be twslve
hutes per Lime (O4H + 0BH = 0OCH); it ve=FCH there will

be four butes par Line (FCH + 08H = 04H)

kih I+ hh is non-zero. the hexsdecimal tasbulation is
sUPPPrassad,

aa I+ as is pnon-zaro, the ASCII tzbulation is surraessad.

Each display line badins with 8 meaory adidress followsed by the
contants of that locsztion (in hexadecimal) Ffollowed by  Lhs
contents of saveral succeading locations. At thse ridht-hand part
of  the display line, the same datzs is diselaved by showind the
AGCII  characters corrasponding to the dats buitss. Hessdecinsl
values 00-1F. 7F-9F. and FF ars shown as 3 full stoe.

Thae Tabulats commznd is  the only one wusing morse than thras
Farspnetaers.,

TaRULATE COMMAND T osmy wydy Zrsz
(NAG-5YS 1) SCal. T
SCal S54H
RET 18H: DEFB S4H
DF 54

This s similar to the Tzbulate command in NAS-5YS 3@ howsver,
onle the first three arduments of that command are utilised. Tha
diselay doss not include the ASCII charscters corrssponding to
the datas butes. Instead, at the end of each line of =ight dats
hutes, a chaecksum s outeut. This is backspaced over on tha
display so appears only momentarily. By activating the X command,
the contents of a block of aszmord wad be dumesd onto 2 sarial
putput device, such a3s 3 papar tape punch. and then losded back
into the computar wusing the L (Lozd) comnmand. .

USER I/0 COMMAND U
SCal U
SCAL 56H

RET 18H:DEFE S5TH

The U command brinds usar-written ineput and outerut roubines into
the input/outeput tables. Sese Charter 1.4.

The outeut tazble is sst to includse UOUT and CRT so that outerul is
directed to  the wseps outrput routine 2 well as to  the video
dliar Lag.

“The  input table is sst to includse UIN, RKBD (or KBD in HNAL-5YS

1y, and SRLIN, so that ineuwt is taken from the ussrs infut
routine, the kevhoard., or the sarizsl input port.

The start addrsss of the wssrs output routine must be placed in

2=10
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workseace location $UOUT+1 (OC78/9). The start azddress of ths
users  input  rowtine must be placed in $UIN+L (OC7B/C). Thase
tocations arse  initialised by NAS-S5YS to point to =2 RET
instruction, so that ¥ these locations arsa not chanded, the U
command has no effact.

The U command is sutomstically susepanded during the sxecution of
the G.REV,and W comnmands.

Thae N commannd (which ses}) chandes the inrut/outeput tahles so to
eue Lude dser-written routinas.,

For zn axanpls of 8 user-written outeul routine sese Charter 4.13.

VERIFY TAFE COMMAND y
SCaL. "V
SCAl 56H
RE&T 18H:DEFE 56H
DF 56

The Verify Tapse command simeply reads 3 cassaetis tars in the saes
manner  ss the B comasnd (which ses) but does not enter the dats
into menord.

The command iz uwsed to chack that 8 tape can be read without
2rror.

WRITE COMMAND Wommun Yy
SCab "W
SCAL 57H
RET 18H:DEFE 57H
DF 57

The Write command is wased to write dats to 2 cassatte tape. Dats
From menory locations wumx to vwwu-1 inclusive are transmitisd
from the serial port. Note that, becauss all the seriazl outeputs
are physically connected, the data is also transmitted to  ths
RS232 putput and the 20ma outeut a3t the same Lima.

The data is transsitted in blocks of 2856 butes, asxceprt for ths
last block which may have fawer bytes. The format of sach block
ot

00 Mul
FF FF FF FF Four start-of-block charactars
5L 8H Start asddrsss, low bute first
LL Numbar of data butes in this block, (00=256)
BB RBlock numbesr! decrsasnts Lo zero for sach
suceading block
&L Checksum for the header dats
datsz butas Noraally 2546 hutes
EE Checksum for the data butaes

P
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o0 (=103 Ten nul charactars

fAs wmach block (s transmitted, the followindg dats is diseplaued:
5888 BRLL
whers 5858 = the memnory address of  the +first
bats of the block beind transmitted

BB = the bBlock numbery  the lzst block
is nuabarad 00
L = the numnbher of butes in the dztz

block:00=254

At the bedinning of the Weite comnmand, the tape led is
iltuminated, there s 3 brisf delay, and 256 nul characters (00}
are transmitited. The overasll forast of the tare is thus:

00 (x 2896) 254 nuls

Block n

Block n-1

Block 1

Block O

EXTERNAL SERIAL DEVICE COMMAND X xx

Scal "X
SCal 58H
RET 18H:DEFE 5B8H
DF 58

The External serizal device command places xx  into worksracs
location $XOFT and sets the start of the input table to INTX (NAE-
SYS %y and the start of tha outeut table to OUTTX. The inrut
tehie iz thus XHBD and REKPD while the outeut table is XOUT, UGUT,
and CRT. Seae Chaetar 1.4,

The davice handlers XOUT z2nd XKBD (see chapter 33 allow both ithe
incoming  and the outdoind dats viag the serial inpul and output
ports to be modified slightly so as to meet the reavirements  of
various =msztarnzsl serisl devices such as a8 VDU, printer, or a
mainfraeme computer. Thus, for sxample, the parity of the output
data may be sat to sither odd or sven, and 3 line fa2d charsctar
saw be zutomztically insertaed zfier 2 carriade-return.

The charscteristics of the serial link are deteranined by the
individual bits in xx, as followsi-

Bit 0 O Gutput charactars have sven parity.
i Outrput characters have odd parity.
Bit 1 DO ¢ input character is CR, bit 4 deteraines whethsr or
NAS-5YS 3 not LF is output. Also, any charascter, other than NUL
only. and ESCy will not bae outeput by the next call to tha

outrut routine, XOUT.

2=1
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1 If input charascter is CR, LF is
naxt call to ths outeudt routines
an output.

not outeut.

and the
X0UT, will producs

Bit 4 O If CR is outrput then outerut LF. If hit 1=0 and hit
4= and inrput character is CR, than outeut LF.
i I¥ CR is inpPut or output do not outeut LF.
Bit 5 D Al input charscters  are achosd with pParitu
leternined by bit 0.
i Input charactars are not achoesd,
Bit 7 This bit is used by XHKBED to determineg whether or not

¥
g8 subssaquant call to XOUT will
charactsr.
Some a2uamnples?
WK Characteristics

22 Bits 5 and 1 sat.
Input characters arse not echosd, bi

actually outeut 3

t 5 =1.

an outeput CR is asutomatically followsd by an output LF»

hit 4=0.
Outeut parity is avan, bit 0 =0,
23 Bits S, 4, and 0 sat.
s for 22 but odd paritu.bit O=1.
32 Bits 5, 4, and 1 set.
da for 22 bhut zn owtput CR is not followsd by 3
=1,
23 Bits Sr4:1:3nd 0 Eet.

fis For 22 but odd parity, bit O=1.

20 Bit 5 set.
Input charactaers ars not schosd, bi
Follow a8 CR with a LF, bit 4=0.

Supprass  output viz XOUT of 21l charactars other

NUL and ESC, bit 1=0.
Gutrput rarity is sven, bit O=0.

21 Bits 3 and 0 seat.
s for 20 but odd parity, bit U=1.

30 Bits 5 and 4 s=t.

t 9=1.

fe for 20 but LF not output after CR, bit 4=1.

) Bits S5r4, and 0 sat.
ds for 30, but odd parity, bit O=1.

For a detziled descrirtion of XKBD and XOUT-

2-13
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SURE TO BOOOH
(MAS~-SYS 2 onlul

Y
5Cal "Y
SCAL 59H

RSET 1BH:DEFER 59H

DF 59

The Y coumand simply starts sxscutingd the code a3t location BOOOH.

JURE TO FFFDH

The 7 command sinply starts executing the
Thias is the warm start sntre point for BH

J command.

gCalL "Z

SCAL S5AH

RET 18H:DEFE SAH
DF 54

code at location FFFDH.
ROM BASIC. Ses also the
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2.2 Waiting for commands

Hhan NAS-5Y8 is bBlinking the cursor and waiting for & command, it
is exacuting the procedurs shown balow:

i

i Sran all input devicas in input table
| |

{ o e o e cIineput detsected
|
i

Mo iYas
|
= ] |
Diselay Diseplay input characters,
"Error’ pntil Newline detected.

i |
Get first character of command lins
i
£ I9: b8 sPage 7 Prrommsmomsnes |

J o e s e e e e e S e e e e

I No Yas |

| “Was previous

| command § 7 e

i Yozl

i |

! Raedard new

| comnmand a5 S.
RS ———, T T o

3

P
Mo (RE-
!

Storse command letter in ARGY and ARGC
' |
fMove ardumants into ARGL to ARGLO.
Fut number of arduments into ARGN.
- Any iavalid arduments or morse than 10 ardumsnts 7 >
Yes [N
]
]
flove ARGL to HL
flove ARG2 to DE
flove ARGI to BC
|
Call the routine whose routine numbsr is in ARGE.

|
!
i
|
I
I
|
I
|
|
RS
|
!
i
I
I
|
} e

2.3 Commands within a8 us=r prodram

Cammands maw be ca3lled within a3 user prodram by coding ths
instructions shown a2t the bhedinning of the descriertion of the
command in Ssction 2.1, IFf the command has ardumsnts thess  aust
he enterad into speroprizts redisters before ce2lling the command.
The first ardument anust bs placaed in redister pair HL, tha second
apdumant in redister paiv DE, and the third srdusent in redister
pair BC. Sope commands also require that the arduments be storad
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in workspacs locations ARGL, ARGZ.stc.

The following sxamelas show the method of wusind commands within a
FROIP S

2dl. Frodramming an A command.

Do 2 A 1234 0234 command

opoo 21 34 12 LD HL,1234H iFirst ardument

apnzE 01 34 02 LD BLC.0234H PSecond srdument

ondse DF 41 SCal  "a ;Call A command
Do oa & 0011 0022 command

gpog 21 11 00 LD HL,O0011H iFirst ardumant

apoe 01 22 00 LG BC,0022H FSecond ardument

ODOE  DF 41 SCal "A ;Call & command
FReturn Lo NAS-8YS

npio  DF 5B SCal. SBH

ed?, Frodramming the R.T, angd W commands.

This euaaela, which is listed below, badins by writing
ronsecutive hexadecinzl numbers into locations OE0D to CQEFF. This
portion of msaory is then tabulated using the T command. A& proamet
is diven to start the czssette recorder and the datz is writiten
to tape., After waiting for the tare to be rewound, ths asaors
locations are cleared to zero and & second tabulation done to
show thst the memorw is in fact clear. Ths tare is than read and
g third tabulation shows that the tare data has been transferred
into memord.,

The First call to the T command, line 230, illustrates the
standard wmaethod of calling 2 command. The ardumsents are loadaed
into workspare locations ARGL to ARGS. The first three arduments
are than transferped to HL.DE:. and BC respactivelws a3t line 380
wsindg the subroutine ARGS (refar to Chaertar 3.

The rcall to the W command, line 480, is similarly praceded by
loading  the arduments into ARGL and ARG2. {(Thars is no cory of
these ardumsnts in redisters HL and BC since the W command doss
this transfer within itself.)

The saecond and third calls to the T command, lines 750 and 940,
are  abhpeviated varsions of the first. This is possibla bacausa
the third, fourth, =znd Fifth ardumsnts  raaain unchandad in
workseacse locations ARGZ, ARG4E, and ARGS: althoudh ARGL and ARG2
lave been changed by the call to the W command this is of no
consequence  since  the T routine takss the first two  ardumsants
from HL and DE which are loaded ismediztels before the call.

The call to the R command, line 830, is 8 little different to fthe
others. This is because both the R and V commands call uwur  the
sama poutine: the only functional differance beingd whather or not
the input datz is transferrad to ram. The common routine chacks
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to ses (f the commend was K or UV to deternine whethsr or not  to
he transfar. The ASCII cods for the command nust therafors

4 in workseace location ARGX and. if no srdument is used
e K command, Fero adst be placed in worksepace location
Listing of exameple 2.
2D00 0010 ORG 2DO0OH
0020 ;NAS-SYS ROUTINE NUMBERS:
2D00 0060 0030 ARGS EQU 60H
2D00 0061 0040 KBD EQU 61H
2D00 005B 0050 MRET EQU 5BH
2D00 0028 0060 PRS EQU 28H
0070 ;NAS-SYS WORKSPACE:
2D00 ococ 0080 ARGl EQU 0COCH
2D00 OCOE 00920 ARG2 EQU OCOEH
2D00 0c10 0100 ARG3 EQU OClOH
2D00 0c12 0110 ARG4 EQU OCl2H
2D00 0COB 0120 ARGN EQU O0COBH
2D00 0cC2B 0130 ARGX EQU OC2BH
2D00 0cC14 0140 ARG5S EQU O0Cl4H

0150 ;FILL LOCATIONS OEOO TO OEFF WITH
0160 ; BINARY COUNT.

2D00 0600 0170 LD B,0
2D02 21000E 0180 LD HL, OEOOH
2D05 75 0190 FILL LD (HL),L
2D06 23 0200 INC HL
2D07 10FC 0210 DJNZ FILL
0220 ;
0230 ;DO A T OEOO OFO0 0000 00 0000 COMMAND.
0240 ;PUT FIRST ARGUMENT INTO ARG1.
2D09 21000E 0250 LD HL, OEOOH
2D0C 220c0cC 0260 LD (ARG1),HL
0270 ;PUT SECOND ARGUMENT INTO ARG2.
2DOF 21000F 0280 LD HL, OFOOH
2D12 220E0C 0290 LD (ARG2) ,HL
0300 ;PUT THIRD ARGUMENT INTO ARG3.
2D15 210000 0310 LD HL, O ;ARG3,ARG4, ARG5S
2D18 22100cC 0320 LD (ARG3) ,HL
0330 ;PUT FOURTH ARGUMENT INTO ARG4.
2D1B 22120C 0340 LD (ARG4) ,HL
0350 ;PUT FIFTH ARGUMENT INTO ARGS.
2D1E 22140cC 0360 LD (ARG5) ,HL
0370 ;MOVE ARGUMENTS INTO REGISTERS.
2D21 DF60 0380 SCAL ARGS
0390 ;NOW CALL THE TABULATE COMMAND.
2D23 DF54 0400 SCAL T
0410 ;
0420 ;TELL USER TO START RECORDER.
2D25 EF 0430 RST PRS
2D26 53746172 0440 DEFM /Start recorder now./
74207265
636F7264
6572206E
6F772E



'2D39

2D3B
2D3E

2D41
2D44

2D47

2D49
2D4A

2D55
2D56

2D75

2D76
2D78

2D7A
2D7B
2D7¢
2D7F
2D80
2D81

2D83
2D86

2D89

2D8B
2D8C

2D9B

0DOO

21000E
22000C

21000F
220E0C

DF57

EF
57726974
6520646F
6E652E
oD
52657769
6E642074
61706520
7468656E
20707265
7373203¢C
73706163
653E2E
00

DFo6l
30FC

AF
47
21000E
77

23
10FC

21000E
11000F

DF54

EF
53746172
74207461
7065206E
6F772E
0DO0O0

0450
0460
0470
0480
0490
0500
0510
0520
0530
0540
0550
0560
0570
0580
0590

0600
0610

0620
0630
0640
0650
0660
0670
0680
0690
0700
0710
0720
0730
0740
0750
0760
0770
0780
0790
0800
0810
0820

0830
0840

DEFB ODH, 0

;DO A W OEOO OFO0O0 COMMAND.

;PUT FIRST ARGUMENT INTO ARG1.
LD HL, OEOOH
LD (ARG1),HL

;PUT SECOND ARGUMENT INTO ARG2.
LD HL, OFO0H
LD (ARG2) ,HL

;7 NOW CALL THE W COMMAND.
SCAL "W
RST PRS

DEFM /Write done./

DEFB ODH sNEW LINE ON DISPLAY
DEFM /Rewind tape then press <space>./

DEFB O

;WAIT FOR AN INPUT.

WAIT SCAL KBD sREAD KEYBOARD
JR NC,WAIT

;CLEAR OEOO TO OEFF.
XOR A
LD B,A
LD HL, OEOOH
CLEAR LD (HL) ,A
INC HL
DJINZ CLEAR

:DO A T OEOO OFO0 0000 00 0000 COMMAND.
LD HL, OEOOH ;FIRST ARGUMENT
LD DE, OFO0OH i SECOND ARGUMENT
:Other arguments have not changed.
SCAL "T
RST PRS
DEFM /Start tape now./

DEFB ODH,O

i~



2D9D
2D9F

2DA2
2DA3

2DA6
2DAS8

2DAB
2DAE

2DBO

to NAS~-5YS
of sxanele
0850
0860
3E52 0870
322B0OC 0880
0890
AF 0900
320B0OC 0910
0920
DF52 0930
0940
21000E 0950
11000F 0960
DF54 0970
0980
0990
DF5B 1000

continued

;DO AN R COMMAND
; PUT ASCII CODE FOR R INTO ARGX.
LD A, 52H
LD (ARGX) ,A
; PUT ZERO INTO ARGN; NO ARGUMENTS FOR R.
XOR A
LD (ARGN) ,A
; CALL, THE R COMMAND
SCAL "R
;DO A T OEOO OFO0 0000 00 0000 COMMAND.
LD HL, OEOOH
LD DE, OFOOH
SCAL "T

; RETURN TO NAS-SYS.
SCAL MRET
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2.4 Chandingd the Conmands.

Thaerse is no difference in the way commands and subroutines are
procesaad by NAS-5YS8. Both arse accessaed from a3 subroutine tabla
which lists the start addresses of both cosmmands and routines,

2e4%.1 How NAS-5YS accesses the routines

Eazckh  command  and poutine hss 3 nuabaer which indicates  its
position in the subpoutine address bLtable which bedins a8t location
STaka (O7B2,N53;7 078B,NS51). The table starts with the 4" command
{(routine nuaber 41H) and the first two locations of the tabla
dive the addrsss a2t which the "47 command routine bedins. Sincs
the first routine is nusbesred 41H (this beind convenisnt since |t
is the ASCII code For A}, the conceptusl start of the tazble (ie.
the table base addrsss, STABRY is B2H less than STABA, s, 0782 -

_H2 = D700 in NS3 or 0788B-82=0706 in NS1.

The prodram instruction SCAL A (= SCAL 41H = RST 18H:DEFBE 41H =
DF 41} causes NAB-5YS to read the bute 41H. aultierlw it by  two
and add it to the table base address. The result is the locstion
aof the 47 command in the tabls, which dives the address of the
start of routine Ausber $1H.  NAS-8YS then jumps to that addrass
50 exacuting the required routine.

fis another axamels, suppose SCAL MRET (=8CAL SBH) is prodrammsad.
HAS-5YS 2 calculates STAR + 2 SB,

ia. 0700 + 2 x 5B = D7B6.
The two butes at loczstion 07B&/7 are the zddress of the start  of
the MRET  roubine: NAS-SYS then Jumes to this addrass and  so
exacutes MRET.

The addrsss of the start of the table of routines, iz. STAR is
eld  in workspacse location $STABR (OC71/72).  The msanory space IS
thus:

. Location Contants
$OTAR (0071 | Address of the concertual start of tabls, f
(0C72) | normally STAR = STABA-BZ = D700(NS3) 0706 (NS1) |

paints to

STae | Conceptual start of table. ]
pormally i |
I Addrsss of
| & command, routine number 41H.
I Adddress of -
| B ocommand, proutine number 42H.

STaba
normally

| Addrass of Ji
i CRPOS, routine numbae 7CH. !

2-20
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2.4.2 Changing the subroutine table.

the adodrsss of fthe start of the tabls is held in raa it
ihle for 2 yzser Lo uhcnqw it s that it points fto another
This slternative table can be defined by the wuser. &3 an
i SUPPOSE  Bh TFY pommand iz to be addsd to bthe list. of
commands . the other commands reazining unchandsd. (An 7F7 comneand
in both current versions of NAS-8YS simelw calls the EREM routins
whickh writss "Ercor’ on the sorsen. )
Thae paw F ooosssnd is to sieply weite Y"F routine” on the  wi
displav,  and  is  ssssabled froe location FOMD. Thse new  tabl
hﬁfinv 2t Iocation MEWHTAR. The prodrsn beding by corwing  ths
zxishing  table +fo location HEWTAB. The address of  thse new  F
commansd  in the new  table is then “haﬂnﬁd to maks
%“Tﬁ@ ia chandgad Lo point 0 the concsetusl star
Pw. H2H butass hefore NEHTAB.

o4
i
t oof the

of prodran to add sn F7 command.

2-21



ZEAP 780 Assembler - Source Listing

0010 ;ADDING AN F COMMAND

0020
0DO0O 0030 ORG ODOOH
0040 ;.
0050 ;NAS-SYS routine numbers
0DOO0 005B 0060 MRET EQU 5BH
0D0O0 0028 0070 PRS EQU 28H
0080 ;
0090 ;NAS-SYS workspace
0D00 0C71 0100 $STAB EQU OC71H
0D00 0782 0110 STABA EQU 0782H ;0788 FOR NS1.
ODOO 0cC80 0120 NEWTAB EQU O0OC80H
0130 :
0140 ;Copy existing table to NEWTAB.
0DO0 218207 0150 LD HL, STABA
0D03 11800C 0160 LD DE,NEWTAB
7D06 017EO00 0170 LD BC,7EH
~—0D09 EDBO 0180 LDIR
0190 ;Change address of F command in new table.
ODOB 21190D 0200 LD HL, FCMD
ODOE 228A0C 0210 LD (NEWTAB-82H+"F+"F) ,HL
0220 ;Make $STAB point to NEWTAB.
OD11l 21FEOB 0230 LD HL, NEWTAB-82H
0D14 22710C 0240 LD ($sTaAB) ,HL
0250 ;Return to NAS-SYS.
OD17 DF5B 0260 SCAL MRET
0270 ;
0280 ;
0290 ;New F command
0D19 EF 0300 FCMD RST PRS
OD1A 4620726F 0310 DEFM /F routine/
7574696E
65
0D23 0DOO 0320 DEFB ODH, O
0D25 C9 0330 RET
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f Guidse to NAB-5YS

padgistar peference. asre sutomatically chended fo FOI kb1l and FOZ
hil respechively.

Dommancds F2x kRl zad F3x hhtl are (1ledgzl znd denersis 2n ereae
da,

Following the F command, pesssing bhe Entsr bew czusss s singla
shapr From thse location indicated by the PO

The routineg bedins by placing the 45011 code for § into worksesao
location ARGY which storaes the last command letdtsr. This allows
subssauent Entar kew to continds singdle-staepeing.
Hag~-5Y5 losds srdumsnt rs into redister pair HL and ar
iﬁta radiastar pair DE
and showld asks paed
wamdiater Lois then

[

rdumant hhkil

cheptar 2.2). & coreectls  sateraed

H zaro and this is checked 2t lins
inho raedigstar H.

-~
in

L..
§,i'i 4
e {T

™%

-

b2 |

- T
5

oop e
Tims 240 awuumwnt pois mutrsched from raedistar H oang ol SR-Tol R RN
g if it ois 2 ooe E. 0IF so subrowtine ERR diselaus Ereore,
free 330 srdumesnt 5 im H“hfazhuﬂ Frog redister L oand storad in
padistar paie BOD.  IF grdumsnt s is 2 opr 2. ardunent r is forcosd
b u bu %thQHu!hw RIER, Hmhrait P PROD s fthen called to ohands

s 3 {imw é}} ardumant r is storasd in pedister pair BL aznd ardumsnt
. :

B i
to  padister E. Subrowbine PROC then chandes  ths
sigplay  the pedister

thae P ocommand called o

]

Subroutine  PRGD is satersd with ons of fhm sy dumant
istar pair BD and the new datzs in predister E.IF &I
By the subroutine rebturns withowd ssking s
sumbars 1 (DY, 2 Iy, ard 3 (IX) arse chandsd
isters are nob storsd in the redister save
2 following a breskeoint or sindls sthe
; wp ges storsd in the workseaos (the sz
givaen in chaeter 2.1, 8 command).  Thass log
grnol modifised via the table Tak which dives on i
of bthe addrssses in bhe pedistar save gresry bthe uppar bubas oz
Thaing DOH, '

-
i
Fi S &
i
B
i
o
i
E

me lanent  this P Fooommand. P&P12C3 the trivial oo
oy FORD (0019 in the previous prodran with the foll
then exscuts From locastion O00OD.

Listing of FIX REGISTERS
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0D19

0D19
0D19

0D19

- 0D19
OD1B

OD1lE
OD1F
0D20
0D22
0D24
0D25

0D26
0D28
OD2A
oD2cC

OD2E
OD2F
0D31
0D33
0D35

0D37
0D38
0D3A
OD3B

0OD3D
OD3F
0D42
0D44
0D47

0OD4A
0D4B
0D4D
OD4E

0D51
OD53

780 Assembler

0010
0020
0030
0040
0050
0060
0070
006B 0080
0028 0090
0100
0110
0C2B 0120
0130
0140
0150
3E53 0160
322B0C 0170
0180
0190
7C 0200
B7 0210
2803 0220
DF6B 0230
co 0240
65 0250
0260
EB3C 0270
CB3C 0280
CB3€ 0290
CB3C 0300
0310
7C 0320
FEO2 0330
2824 0340
FEO3 0350
2820 0360
0370
7D 0380
EGOF 0390
4F 0400
0600 0410
0420
FEO2 0430
CC540D 0440
FEO3 0450
CC540D 0460
CD5A0D 0470
0480
4C 0490
0600 0500
5A 0510
CD5A0D 0520
0530
DF50 0540
€9 0550
0560
0570

- Source Listing

;FPIX REGISTERS
;Frs hhll
;Change reg r to hh, reg s to 11.
ORG O0OD19H
;NAS-SYS routine numbers
ERRM EQU  6BH
PRS EQU 28H
; NAS-SYS workspace
ARGX EQU 0C2BH
;For single-step
FCA LD A,"S
LD (ARGX) ,A
;Check that H is zero, else Error.
LD AH
OR A
JR Z,F1l
SCAL ERRM
RET
Fl LD H,L
;Get arg r.
SRL H
SRL H
SRL H
SRL H
;Check for r = 2 or 3.
LD A,H
cP 2
JR Z ,ERR
CcP 3
JR 7 ,ERR
;Get argument s.
LD A,L
AND OFH
LD C,A
LD B,0
;Check for s=2 or 3.
cp 2
CALL Z,RZER
cp 3
CALL Z,RZER
CALL PROC
;Get argument r.
LD G, H
LD B,0
LD E,D
CALL PROC
;Display registers
SCAL "P
RET
sForca r +ta 0 if a=2 or 3.

fl 2"0\5&,,



0D54
0OD56

0D57
0D59

OD5A
OD5B
OD5C

0OD5D
OD5F
OD61
0D62
0D64

0D65
0D67
0D69
OD6A

~ 0D6C

0D6D
OD6F
0D71
0D72
0D74

0D75
0D76
0D79
OD7A
0D7B
0oD7cC
OD7E
OD7F
0D80

-~ 0D81

0D85

2600 0580

€9 0590

0600
DF6B 0610
co 0620

0630

0640

0650

0660
79 0670
B7 0680
Cc8 0690

0700
FEO1 0710
2004 0720
7B 0730
ED47 0740
€9 0750

0760
FEO2 0770
2004 0780
D5 0790
FDE1l 0800
C9 0810

0820
FEO3 0830
2004 0840
D5 0850
DDEl 0860
€9 0870

0880
E5 0890
217D0D 09200
09 0910
7E 0920
oF 0930
260C 0940
73 08950
El 0960
c9 0970

0980

0990

6A696C6B 1000
66656862 1010
61646367

RZER LD H,O

RET
;r=2 or 3 is illegal.
ERR SCAL ERRM

RET

On entry BC holds 000r or 000s.

> new byte in E,
: double byte in DE.
PROC LD A, C
OR A
RET %
;:Is reg no.= 1?
CP 1
JR NZ, P2
LD A,E
LD I,A
RET
:Is reg no.=2?
P2 CP 2
JR NZ,P3
PUSH DE
POP 1Y
RET
;Is reg no.=37?
P3 CP 3
JR NZ, P4
PUSH DE
POP IX
RET
;Reg no. is 4 up.
P4 PUSH HL
LD HL, TAB-4
ADD HL,BC
LD A, (HL)
LD L,A
LD H,OCH ;HL is OCxx
LD (HL) ,E
POP HL
RET
TAB DEFB 6AH, 69H, 6CH, 6BH

DEFB 66H,65H,68H,62H, 61H, 64H, 63H,67H

2D

&8
L3 g

S
Ay
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fi Guide to NAR

3.1 BUICK REFERENCE GUIDE TO SUBROUTINES

al Rowutines which inepul fFrom the Eewbosrsd onlw:
HED Heuboard oriver
RHBD (HAS-8YS 3 ] {muboarsd deiver with repsalt kay

B Roubtines which outeud to the video diselaw onlys

CRT Yiddao display dreivepr

o) Roubtines whickh input from the scresn onlud
o

ial rort onlyd
e by
vhosed driveaer

s whickh ineutb

2 Roubines which oubeud fo the serizl pord onlugd
LT
SR

: Serial outeut driver
EOUT

Y Routines for usep-dafined inputouteutl:
$UTHN
FUCUT

43 Rouwubines which input from devicess in the input table:

My Roubtines which outeut fo devicss in the ouberul table:
BIHEY
BRHEX
CRLF
FRERA
FRS
ROUT
} TRACE

o

3
A
S

{HALS-EYS 3 onls

Py RBoutines which call other eouliness

(NAS-8YS X onlusl




f Guicdse to HAS-EYEH

Y Boutines which alter the input/oubeul ftables:
HI{
HOM
MHIH
HHOR

By Rowubines which denerats delausi

1y Routines which alter bits of puteut port O3
FELF
fFLE

m) Ohher roudinsst
. aREg

BREFT
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3.2 DESCRIPTIONS OF SUBROUTINES IN ALFHABETICAL ORDER

S0l ARGH
aLnf frijH

BHIDEFE 60H

-
o
o

wimp Ly hransiea
sdiatar Pairs:

the contants of workseacs  locsbions i¥

ARGL into HL
RG2 into DE
SREZ into BOC.

Hiwiﬂ i

i

Tocations Hiw“‘
tocations OOOE
tocations

R

ADDRES TION SoAL ATE
sCal 73H
RST 1BH:DEFBE 73H
BDF 723

subomatically  cells & ssausencs of obher eoubinses
4 in o2 babls. On sntry. the stard sddesss of the table is

& cwr pair ML, The eoubine ancds when sither Lhe Daeew Pl ;
gat {hhe ineud devics hendlees st the Oaerws Flad whan an input
Pa oled o when bhe and of fths tabls s resched,
i
A

The table pointed o by HL cosrrizes the nusbses of the roulines
g obe ocatisd,  btersinsted by 00, Ths routines ars norsslly ineul
g ouheut rowutines.  Thus fo sutossticslly swecubts CRT ano HBD
{iw. to oubteud to the video displaw and then scan tha kamuwboard,
Lhe bable wowld be SASHODRT), STHOHBD: . O{tarminstorl.

sihe within HAS-SYS for chanding the input  and
1§ bﬁ the inpuh snd oubewd devics deivers  1isted
ang by roubins ATE will raraely nesd fo b wsed

zi also commands U and X in charter 2, and NIF, NOM., NNIM, NNOM
in this saction.

ﬁﬁﬁl PiH&
Shal Fau
EET LHHIDEFE FAM
DF 76

BIHEY frpanseits fhe ASCIT cods For fthe hexasdscinsl esprssentadion
af the  low  order nibble (ia. the ridght-hand four bits? of
ot fﬁ the davicass in bhe outeud btable. The sorsen diselay
: single hexadecinsl charsctar, 0 fto Fo The sarizl
i Lhe ASCIT cosdse For this ol ms bae s A HE
funiexnw Iﬁﬂs the buibse 41H (o frsnswifited, this being

&

cods For charscter f.
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Py

f Guiche Lo HAS-5YS

RET 1bH DEFE A8H

oy

Bk Y Lranani s i ARDTI L LR Foe tobr Memactsc faal
rappasantation of  fthe contents of redister 8 fto the devicss  in
the oubeut fabls.  The sorsssn diselsy shows  the  contants  of
eadlatar &0 ss two hexsdecimal digits, The sariad ﬁuisui Pawt
bransmits bthe ASCII code for ths ftwo chracters,. sd. if ¢
contains 4aH, the bules 34H snd 41H ses Ly R AT
thae AB0IT codes For charactars 4 oand & reseectivelu.
ShAal BLINM
el 7BH
BOT O OTEHER
7B

waits  For o an inewud Frosm bths devices in thse  inrub fsbiss
#1ly the kaubosed zod the serial inerul rortld reluerning onlw
Nh&ﬂ an ineut e recsived, Whils weiting for oan inrubl:. Lths cursop
pry o bhe soresn s blisked, The roubtine refurns with the 48011 oods
For bthe inpul charscber in raedisbar A

M- z blink rate of the cursor Lo be sel by the
s, W aca 1 af o HBLINE (O0327°%3y which s initialisad fto
HjﬁﬂH may bha “liwrwds

RET BRKPT
RET 20H

copias bhe FHO cepuw redisters into the radister save arass of
Wk ar aos ., ﬂiﬁplaaﬁ thaemn, and then returns control to Na&S-
The redistaer ol W forast s the same sz bthat  desoribad

~

i
wrider Toompand BT tﬁa?téﬁ 2

Fog

o
1]
-
gt
x.iJ

sCal CROS

LAl /CH

B oposition on fthse  widso
start of that line on  the

Orm antry raedister paie HL points to
ﬁia#l%w, O exit, HL epoints to ih

iy
313
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SCAL CRLF

SCAL AN

RET 18HIDEFE &4H
OF &4

Footransmits the bube O0H (ASCII code Ffor carrisde relurnd Lo
the devices in fthe ouleul ftable. The soreen odiselay routins

moves bhe cursor o bthe bedinning of the next LTins.

The routine sianply lozds redister A with ODH (the nawline code

and then calls ROUT.

%
?

[

iftwmas the charsciter whoss
*uw tuﬁwent SO

CRT  is the wideo oisplay handler. Tt wei

T coeds i in redister & onto the sorsan

puibhion. The characbaer may bs & SCoPash i

@ A4 Lo fy i
i &5 Sial CRT

b 1]

e 2 IE 07 L ASO7H Heitse BEL charactaer at
DF &5 SCal CRT currant cursor posihi

ke 4BH
Hﬂl LBHIDEFE 4BH
DF 4B

EREA transaits the butes 45H,

For "Error’) o 811 the devic EE
i poburns line Faad il}h? t:

disrlay  shows ila

Fabe AFMH. FIEM (ibhe 4011 codas
bhe outeot tabled the coods foe
Ereror messs s

"Erpor?

ot
i

L5

- tmwi“ # ocall to PR with the ASCII  codes  for
ﬁﬁwsnﬁr Followsad by a call to CRLF.

sCal. FFLP

AL BEH

RET 18:0DEFE BEH
DF BE

oo ons or o mors bits of owbeulb port O bhes
Lham bo their oeidinal stste.  The bits thati

sams 3% Lhoss bits of  pagistser & which
e PP redister & contains ZaH op DOL00100

i
w opulaad.

o
i3

FFLE ohandes bha s
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Mot +hat Ett“?ﬁ g it ing commands maw be incorrorsted  into the
ERRAE RS

s EF

" RS
DO claears the sorssn.

FRS

PO clwmars Lhe ins in which
: 1

:-n‘n
B

TS

o

RCAL o isp
BT LOH:DEFS dige
37 dige
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f Guics to MAS-EYSH

srtusl  addeess referred to is the current prodram count plus fhe
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SCAL TX1
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DF &C
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the contents of redgister paie DE, Followsd bw Lha QLLII cﬂde Far
BOBPHDE.

i.

351

,.
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AHBD is the handler for inpud from sn sxtersnsl sseizl devics.
Trclivicus hits of workseace location $XGPT (O028) detaermineg ths
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4.1 PROGRAaM 1
Shows the use of roubtines BLINH.OCRELF,ERRM:PRERIMROUT, and TREL.
The prodgram siarly promets bhe wsapr o prass ons of the Baws
or 2. The character corresponding to the pressed kew ig displa

todaethar with the messade "Error’ iF it was not 380 valid i e
fftar 2 delay the prodrasm restarts.

0,1
i i
i
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o odiselay TYou satered 7 owithoul 2 Follo Tims  so that
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: boms i bhe owlbeudt btabls using ROUT f e Linse is
el bw ORLEF a2t 1ins 240,

hmy i oms

u.: i
It

T e
i -
g
P X
-
i
oo

s
i
Laod
3 -

g'h

: SENER checlk the validity of the E %:*-. sracher  and
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mpessade iz odisplaved using ERRM, 2 new lins denepsted bw  DRLF.

g daelsy producsd by TDEL.
Hote Lhat the call to BLINE: Tinae 170: maw be replzced by RST
it

i
RIM. The cursor will then nobt be Blinksd while waiting for  an
input .

dy o



2D00

2D00
2D00
2D00
2D00
2D00
2D00

2D00
2D01
2D02

2D13
2D15
2D17
2D18
2D19

2D25
2D26
2D27
2D28

2D2A
2D2B
2D2D
2D2F
2D31
2D33

2D35
2D37
2D39
2D3B

007B
006A
006B
0028
0030
005D

EF

oc
50726573
7320302¢C
312C6F72
20322E2E
2E

0DO0
DF7B

4F

EF
596F7520
656E7465
72656420
00

79

F7

DF6A

79

FE33
3006
E6FO
FE30
2802

DF6B
DF6A
DF5D
18C3

0010
0020
0030
0040
0050
0060
0070
0080
0090
0100
0110
0120
0130
0140
0150

0160
0170
0180
0190
0200

0210
0220
0230
0240
0250
0260
0270
0280
0290
0300
0310
0320
0330
0340
0350
0360

; PROGRAM 1
ORG 2DO00H
;Table of NAS-SYS subroutine numbers.
BLINK EQU 7BH
CRLF EQU ©6AH
ERRM EQU ©6BH
PRS EQU 28H
ROUT EQU 30H
TDEL EQU 5DH
START RST PRS
DEFB OCH ;Clear screen.
DEFM /Press 0,l,or 2.../
DEFB ODH,O :New line,End
SCAL BLINK ;Wait for input.
LD C,A ;Save character.
RST PRS
DEFM /You entered /
DEFB O
LD A,C ;Get saved char.
RST ROUT ;Output character
SCAL CRLF ;Carriage Return
;Check for wvalid input.
LD A,C ;Get saved char.
CP 331 ;If > 33H,
JR NC, ERROR ;then error.
AND OFOH :If 3xH,
CpP 30H ;then
JR 7 ,CONT scontinue,else
ERROR SCAL ERRM ;error.
CONT SCAL CRLF
SCAL TDEL ;Long delay.
JR START



4.2 FROGRAM 2

Lodesther with diselav

Frogram 2 illustrastaes
i

conbieol

tions the
to HAS-

; sigply drays
Py bhe wmiddls of

hiarlag,  #
Lhsn pabue

,....:

with sieindgs wh % Pr
Wwith the ahﬁr&:is i
of the cursoe

it il

3 fhe
fhe tQF

aor mdsh

is donse in
Prhay Pl
sowith HL oon >;nsn4 the @
yéimﬁ ig inceasmented (ho bedng
sofde of the dxuplwu‘ ar Lhe
P cuesor posibion srow Bl
Landle and the lioe maw bs deswr

{ » 30, the pos
rectandle, which was s
s Tosded into CUR

ition of ths toe éfftwﬁawd corner  of  tha
savad i - Z10H a poepard of f the
: ical lins is fthan

the s positioned towards the widdis
whan the return o NAS-S5YSE is mads in Lins
in the middle of fthe recltandle.

Listing of Progran
0010
0020
2D00 0030 ORG 2D00H
0040 :
2D00 000cC 0050 CLS EQU OCH ;Clear screen code.
2D00 0014 0060 CUD EQU 14H ;Cursor down code.
2D00 0011 0070 CUL EQU 11H ;Cursor left code.
2D00 0012 0080 CUR EQU 12H ;Cursor right code.
0090 :
0100 ;NAS-SYS subroutine numbers.
2D00 007cC 0110 CPOS EQU 7CH
2D00 0028 0120 PRS EQU 28H
2D00 005B 0130 MRET EQU 5BH
0140
0150 ;NAS-SYS memory location.
2D00 0C29 0160 CURSOR EQU 0C29H s
0170 ‘
0180
0190

PROGRAM 2

~o ~o

~e “eo weo



f Guide to NAS-SYS

Listing of Prodras 2. continued.
T 02007y TE T ] St A : o
0210 -3
0220 3
0230 ;
0240 ;Clear screen,move cursor down & right.
2D00 EF 0250 RST PRS
2D01 0C141414 0260 DEFB CLS,CUD,CUD,CUD,CUR,O
1200
0270 ;
0280 :Save current cursor position on stack.
2D07 2A290C 0290 LD HL, (CURSOR)
2DOA E5 0300 PUSH HL
0310 ;
2D0OB CD392D 0320 CALL HLINE ;Top line.
2DOE CD2C2D 0330 CALL VLINE :Right vertical.
0340 ;Get the start of current line,
0350 ; increment it, & move cursor there.
2D11 2A290C 0360 LD HL, (CURSOR)
2D14 DF7C 0370 SCAL CPOS
2D16 23 0380 INC HL
2D17 22290C 0390 LD (CURSOR) ,HL
0400 ;
2D1A CD392D 0410 CALL HLINE ;Bottom line.
0420 ;Get saved cursor position from stack.
2D1D El 0430 POP HL
2D1E 22290C 0440 LD (CURSOR) , HL
0450 ;
2D21 CD2C2D 0460 CALL VLINE :Left vertical.
0470 :;Move cursor to middle of screen,
0480 ; so that logo will appear there.
2D24 21180A 0490 LD HL, OA18H
2D27 22290C 0500 LD (CURSOR) , HL
2D2A DF5B 0510 SCAL MRET
0520 ;
0530 ¢
0540 ;
0550 ;Draw a vertical line from cursor position
2D2C 0605 0560 VLINE LD B,5
2D2E EF 0570 VL1 RST PRS
2D2F 7F11142A 0580 DEFB 7FH,CUL,CUD,2AH,CUL,CUD,0
111400
2D36 10F6 0590 DJINZ VL1
2D38 C9 0600 RET
0610 ;
0620 ;:;Draw a horizontal line from cursor posn.
2D39 0617 0630 HLINE LD B,17H
2D3B EF 0640 H1 RST PRS
2D3C 7F2A00 0650 DEFB 7FH, 2AH, 0
2D3F 10FA 0660 DJNZ H1
2D41 C9 0670 RET
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4.3 PROGRAM

k.

Frodran illustrates IR LT

register contants, jeBIHEY, B2HEXY: 2. TBLODZ
Dhartaer 2 for 2 full descrirtion of each routine,

diap lawad
hmuilnﬂ>
arnd

gubteut dgesnsrated by sach rmutz i%
dot zad prewline produced by this
and  TAl  dgenerate checksums in

displaved using BRHEX.

Tha

TRORZ
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tharefors
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i
u%'&s;}‘

s adcds fthis
% SAH45H and
01+ 23+ 45
thae ohaokun
haing lost.

Lo

7

ZHrmf

AE

Mo omes
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Whan run the progdran outeutbst
., S

i

which
arn

outeut
TXL.

followad by =
TRODZ, TBEODRE.
sam ars aiso

ST
TE1 oubtruts
4% + 47 + Bw
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Listi

2D00

2D00
2D00
2D00
2D00
2D00
2D00
2D00

2D00
2D01

2D03
2D05
2D07

2D0A
2D0C
2DOE

2D11
2D13
2D15
2D17
2D1A
2D1B
2D1D

2D20
2D23
2D25
2D26
2D28

2D2B
2D2E
2D30
2D31
2D33

2D36

2D38
2D39
2D3¢C

e Lo MHAS-BYS

g of

007A
0068
0028
0067
0066
006cC
005B

EF
0Co0

3E01
DF7A
CD382D

3EO1
DF68
CD382D

3EO01
OEO0O
DF67
CD382D
79
DF68
CD382D

214523
DF66
79
DF68
CD382D

118967
DF6cC
79
DF68
CD382D

DF5B

EF
2E0DOO
65°)

0010
0020
0030
0040
0050
0060
0070
0080
0090
0100
0110
0120
0130
0140
0150
0160
0170
0180
0190
0200
0210
0220
0230
0240
0250
0260
0270
0280
0290
0300
0310
0320
0330
0340
0350
0360
0370
0380
0390
0400
0410
0420
0430
0440
0450
0460
0470
0480
0490
0500
0510
0520

3

s PROGRAM 3

°
 §

ORG

2D00H

s NAS-SYS subroutine numbers.

B1HEX EQU
B2HEX EQU
PRS EQU
TBCD2 EQU
TBCD3 EQU
TX1 EQU
MRET EQU

RST

DEFB

LD
SCAL
CALL

~e

LD
SCAL
CALL

~e

LD
LD
SCAL
CALL
LD
SCAL
CALL

~e

LD
SCAL
LD
SCAL
CALL

~e

LD
SCAL
LD
SCAL
CALL
SCAL

°
7

;s Subroutine

7AH
68H
28H
67H
66H
6CH
5BH

PRS
0CH, O ;Clear screen.

A,l
B1HEX iDisplay low nibble of A.
DOT

A,l
B2HEX ;Display A.
DOT

A,l

G, 0

TBCD2 ;Display A, checksum in C.
DOT

A,C

B2HEX ;Display checksum from C.
DOT

HL, 2345H

TBCD3 ;Display HL,checksum in C.
A,C

B2HEX :Display checksum from C.
DOT

DE, 6789H

TX1 ;Display HL DE, checksum inC.
A,C

B2HEX :Display checksum from C.
DoT

MRET

to display a dot,

: followed by a new line.

DOoT RST
DEFB
RET

b
AR
44

PRS
2EH,ODH, 0

§7



& Guide to NAS-GYS

4.4 PROGRARM 4 “

This rpodean shows how zrduments may be sntersd when sdscubting 2
prodran.

T
]

The peodran diselisws 8 count on fLhe sopasnd the count maw bae g
g down oge detesrsined by fthe second ardumant in the command lins
{(=down  oount:. fAop-zero = ue countds,  and the ster  sizse I8
deternined by the third arduasnt.

Thae P pan badins by smoving the ardunaenits into redister pairs
Hi. D xﬁ% BC. The wedoun ardunsnt in DE is swamined Lo sss §f

Fa IS 1

2t oF noneraro 5o deteraining the direction of Lths
poosire in BD (only £ is relesvant? is nedatsd if 2
g pan,

s | psder of the prodesn epeoduces the resuired  count  wusing
BEHEY 4o outerut  the count.  TDEL fo eproducse 50 delsy balussn
counts, and DRLF to owbewut sech count on 2 rnew 1

Du
l;:o. s
2
e

i3] t"x

Thm
count
The r

i
t
it o is
t
i




A Guinis

Listing of

2D00

2D00
2D00
2D00
2D00

2D00
2D02
2D03
2D04
2D06
2D07
2D09

2DOA
2D0B
2D0C
2D0OD
2DOF
2D11
2D1.3
2D14
2D15
2D16
2D17

0060
006A
0068
005D

DF60
7B
B2
2004
79
ED44
4F

AF
47
D9
DF68
DF5D
DF6A
D9
78
81
47
18F3

to NAG-8YS

Frodran

0010
0020
0030
0040
0050
0060
0070
0080
0090
0100
0110
0120
0130
0140
0150
0160
0170
0180
0190
0200
0210
0220
0230
0240
0250
0260
0270
0280
0290
0300
0310
0320
0330
0340

;s PROGRAM
; Up/down
; Execute

i

OR

.
7

;s NAS-SYS

4
counter.
as E2D00 <up/down> <step>
G 2DOO0OH

subroutine numbers.

ARGS EQU 60H
CRLF EQU 6AH
B2HEX EQU 68H
TDEL EQU 5DH

~e wo wo weo

SCAL ARGS ;Move arguments into regs.
LD A,E ;I£ HL
OR D ;is not zero,
JR NZ, GO ;then upcount,so jump,
LD A,C ;else
NEG ;negate
LD C,A ;the step size.
GO XOR A ;Start count at zero.
LD B,A ;B holds current count.
COUNT EXX ;Save active regs.
SCAL B2HEX ;Display count from A.
SCAL TDEL ;Delay.
SCAL CRLF ;Newline.
EXX ;Restore active regs.
LD A,B ;Add
ADD A,C ;stepsize from C
LD B,A ;and put back in B.
JR COUNT

4~



A Guide to NAB-BYS

4.5 PROGRAM 5

This sxanrls shows the wse of ITHLIHN and BLIN fo exiract ardumsnts
From an inewd line, B2HEXY, TBCDI:, and THL are wsad Lo diselay the
whraotad from the input line.

D
The sprodess bedins  in line 240 by calling IHLIN to bBlink  the
curaor snd soho the keubozed input fa the viden diselaw wunitil
Erter is kewed, RLIN then sxiracts the dats from the inpul 1fﬂ%
are brasnsders L ta workspece locations  AREL,  ARGE, i f
pdmbiar of  srdussnt {3 i 2ED fo B¥0 diselauy th&ﬁ.
toeations. At 1éﬂe 10, ARGE is wused to fransfer the first thras
ardumants into radister pairs HL, DE, and BL. Th e Biao
iae lawsd.,

11 1

H

X

I““i'
r*"_,
i
od
et
i
=
13.
e Y
ol
1...‘*"
o
e
H
.
i
143
T
XI5 Il
-
£
-.t—
s

Some samelse runsid

Hoar input.d

R

P23 4 85 & 7 B w0 { Ugar inpubt.}
\EH“'. ;

S L Jll“!j

(fARES =0002

(AaREI = !
{aRE4s _3»~Hm_}
ODOD 000 HinzE

{ Uzar ineut iz blank line.?
(ﬁﬂﬁﬁ‘”ﬂﬁ
(ARGT y=0001
(ARG Y=0002
CARGEI=0003
{ARG4Y=0004%
0ol 0002 000z

410



fi Guicdse Lo HAS-5YS

Listing of Frodraan
0010
0020
2D00 0030
0040
0050
2D00 0060 0060
2D00 0068 0070
2D00 006A 0080
2D00 0063 0090
2D00 0028 0100
2D00 0079 0110
2D00 0066 0120
2D00 006cC 0130
- 0140
0150
2D00 0cCOoB 0160
2D00 ococ 0170
2D00 OCOE 0180
2D00 0C10 0190
2D00 0C12 0200
2D00 0Cl14 0210
0220
0230
2D00 DF63 0240
2D02 DF79 0250
2D04 EF 0260
2D05 28415247 0270
4E293D
2D0C 00 0280
2D0D 3A0BOC 0290
2D10 DFé68 0300
2D12 DF6A 0310
& 0320
2D14 EF 0330
2D15 28415247 0340
31293D
2D1C 00 0350
2D1D 2A0COC 0360
2D20 DF66 0370
2D22 DF6A 0380
0390
2D24 EF 0400
2D25 28415247 0410
32293D
2D2C 00 0420
2D2D 2A0EOC 0430
2D30 DF66 0440
2D32 DF6A 0450
0460

s PROGRAM 5

ORG 2DO0OOH
i NAS-SYS subroutine numbers.
ARGS EQU ©0H
B2HEX EQU 68H
CRLF EQU o6AH
INLIN EQU 63H
PRS EQU 28H
RLIN EQU 79H
TBCD3 EQU 66H
TX1 EQU 6CH
i NAS-SYS memory locations.
ARGN EQU OCOBH
ARG1 EQU 0COcCH
ARG2 EQU OCOEH
ARG3 EQU 0Cl1l0H
ARG4 EQU OCl12H
ARG5S EQU O0Cl4H
START SCAL INLIN ;Get an input line.
SCAL RLIN ;Get arguments from line.
RST PRS
DEFM /(ARGN)=/
DEFB O
LD A, (ARGN) ;Number of arguments in
SCAL B2HEX iline is displayed.
SCAL CRLF
RST PRS
DEFM /(ARG1)=/
DEFB O
LD HL, (ARGl) ;Content of memory
SCAL TBCD3 ilocation ARGl displayed.
SCAL CRLF
RST PRS
DEFM /(ARG2)=/
DEFB O
LD HL, (ARG2) ;Content of memory location
SCAL TBCD3 ;ARG2 is displayed.
SCAL CRLF

~e

..Nlij



2D34

2D35

2D3C
2D3D
2D40
2D42

2D44
2D45

2D4cC
2D4D
2D50
2D52

2D54
2D56
2D57
2D59
2D5A

2D5C
2D5E

ing of Frodean

EF 0470
28415247 0480
33293D
00 0490
2A100C 0500
DF66 0510
DF6A 0520
0530
EF 0540

28415247 0550
34293D
00 0560
2Al120C 0570
DF66 0580
DF6A 0590
0600
DF60 0610
C5 0620
DF6C 0630
El 0640
DF66 0650
0660
DF6A 0670
18A0 0680

~e

continusadg

RST

DEFM

DEFB
LD

SCAL
SCAL

RST
DEFM

DEFB
LD

SCAL
SCAL

SCAL
PUSH
SCAL
POP

SCAL

SCAL
JR

PRS

/ (ARG3)=/

0

HL, (ARG3) ;Content of memory
TBCD3 ilocation ARG3 displayed.
CRLF

PRS
/(ARG4 )=/

0

HL, (ARG4) ;Content of memory location
TBCD3 ;ARG4 is displayed.

CRLF

ARGS ;First 3 args to HL,DE,BC.
BC

TX1 :Display HL DE.

HL

TBCD3 ;Display content of BC.

CRLF
START

4TI



#lly two short prodrans. The first:, which is

which (s execubad from locstion 2000,

shows

fatap with +the bit ratitern
conssagently bits

s ara  the onlu

of oubeut port O a2rae

port  whickh  ars  nob

to driving ths

producad at the Nascom clock at

o By
otk

From

i TR T e 4 0on 23 s ses e
Listning oF Feodgran

0010 ;PROGRAM 6
0020 ;
2D00 0030 ORG 2DO0O0OH
0040
0050
0060 ;NAS-SYS routine numbers
2D00 OO5E 0070 FFLP EQU 5EH
2D00 O0O05F 0080 MFLP EQU 5FH
2D00 005D 0090 TDEL EQU 5DH
0100 ;
0110 ;Pulse bits 2 and 5 of PORT O.
2D00 0624 0120 LD B, 24H ;Bits 2 and 5 to pulse.
M2 78 0130 LOOP1 LD A,B
~203 DF5E 0140 SCAL FFLP
2D05 18FB 0150 JR LOOP1
0160
0170
0180 ,
2D10 0190 ORG 2D10H
0200 ;
0210 :
0220 :
2D10 DF5F 0230 LOOP2 SCAL MFLP
2D12 DF5D 0240 SCAL TDEL
2D14 18FA 0250 JR LOOP2

~eo e

~o w9 ~eo

Toggle the cassette led.

£ad



4.7 FROGRAM 7

0010 ;PROGRAM 7

2D00 0020 ORG 2D00H

0030 ;

0040 ;

0050 ;NAS-SYS routine numbers.
2D00 0068 0060 B2HEX EQU 68H
2D00 0063 0070 INLIN EQU 63H
2D00 0064 0080 NUM EQU 64H
2D00 0066 0090 TBCD3 EQU 66H
2D00 0028 0100 PRS EQU 28H
2D00 0069 0110 SPACE EQU 69H

0120 ;

0130 ;NAS-SYS workspace locations.
2zp00 0C21 0140 NUMV EQU 0C21H
2D00 0cC20 0150 NUMN EQU 0C20H

0160

0170 ;
2D00 EF 0180 START RST PRS
2D01 456E7465 0190 DEFM /Enter a hex number,up to 4 digits/

72206120
68657820
6E756D62
65722C75
7020746F
20342064
696769274
73
2D22 0DOO 0200 DEFB ODH, O

0210 ;

0220 ;

0230 ;Get an input line.
T 24 DF63 0240 SCAL INLIN
Vi 0250

0260 ;Convert input from ASCII to hex,
0270 ; result in NUMV.
2D26 DF64 0280 SCAL NUM

0290 ;



L 2D28

2D29

2D45
2D46

2D57

2D58
2D5B
2D5D
2D5F
2D62

2D64
2D65
2D69

EF
456E7465
72656420
GE756D62
65722069
73207374
6F726564
20617420
0D

6C6F6361
74696F6GE
204E554D
56206173
20

00

2A210C
DF66
DF69
3A200C
DF68

EF
O0DODODOO
1895

0320
0330

0340
0350
0360
0370
0380
0390
0400
0410
0420
0430
0440
0450

°
7
°
i

~e

continued

s

~RSTT PRS .

DEFM /Entered number is stored at /

DEFB ODH
DEFM /location NUMV as /

DEFB 0

Now display.
HL, (NUMV)

LD
SCAL
SCAL
LD
SCAL

RST
DEFB
JR

TBCD3
SPACE
A, (NUMN)
B2HEX

PRS

: 0

°
7

ODH, ODH, ODH, O

START

fwlg

;Move result to HL,

and display it. 5
ne space.

sNumber of digits to A.
and disply.



4.8 PROGRAR B

aranther rowline,

3 ardt Fris

0010 ;PROGRAM 8

0020 ;
2D00 0030 ORG 2D00OH
0040 ;
0050 ;NAS-SYS routine numbers.
2D00 005B 0060 MRET EQU 5BH
2D00 005cC 0070 sCALJ EQU 5cCH
0080 ;
0090 ;NAS-SYS workspace
2D00 0cCoAa 0100 ARGC EQU O0COAH
0110 ;
0120
2D00 210600 0130 LD HL, 6 ;Arguments
~—2D03 110200 0140 LD DE, 2 ; for
2D06 3E41l 0150 LD A,"A ; Arithmetic
2D08 320A0C 0160 LD (ARGC) ,A ; command,
2D0OB DF5C 0170 SCAL SCALJ scalled via SCALJ.
0180 ;

2DOD DF5B 0190 SCAL MRET
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0010 ;PROGRAM 9

0020
2D00 0030 ORG 2D00OH
0040 ;
0050 ;NAS-SYS routine numbers.
2D00 007B 0060 BLINK EQU 7BH
2D00 0065 0070 CRT EQU 65H
2D00 0072 0080 NIM EQU 72H
2D00 005B 0090 MRET EQU 5BH
0100 ;NAS-SYS workspace
2D00 0coc 0110 ARG1 EQU 0COCH
2D00 OCOE 0120 ARG2 EQU OCOEH
2D00 0780 0130 INTAB EQU O0780H ;For NAS-SYS 1,0786H.
z 0140
2D00 3EO0C 0150 LD A,OCH ;Clear the
2D02 DF65 0160 SCAL CRT ; screen.
0170 ;
2D04 218007 0180 LD HL, INTAB ;Input table is
2D07 DF72 0190 SCAL NIM ; keyboard only.
0200 ;Enter and edit text.
2D09 DF7B 0210 TEXT SCAL BLINK ;Get a key
2D0OB A7 0220 AND A :Is it CTRL/SHFT/@
2DOC 2804 0230 JR Z,TAPE ;If so, jump,else..
2DOE DF65 0240 SCAL CRT ; display character.
2D10 18Fr7 0250 JR TEXT

0260 ;Transfer to tape.
0270 ;First copy video ram to A000-A400.
2D12 210008 0280 TAPE LD HL, 0800H

2D15 1100A0 0290 LD DE, OAOOOH
2D18 010004 0300 -LD BC, 0400H
2D1B EDBO 0310 LDIR

0320 ;Do a W A000 A400

~2D1D 2100A0 0330 LD HL, OAO0OOH

2D20 220c0cC 0340 LD (ARG1) ,HL
2D23 2100A4 0350 LD HL, 0A400H
2D26 220EOC 0360 LD (ARG2) ,HL
2D29 DF57 0370 SCAL "W

0380 ;
2D2B DF5B 0390 SCAL MRET
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Lha prodge:

0010 ;PROGRAM 10

0020 ;
2D00 0030 ORG 2DO0O0OH
0040 ;NAS-SYS routine numbers.
2D00 007B 0050 BLINK EQU 7BH
2D00 0065 0060 CRT EQU 65H
2D00 0072 0070 NIM EQU 72H
2D00 0071 0080 NOM EQU 71H
2D00 005B 0090 MRET EQU 5BH
2D00 0066 0100 TBCD3 EQU 66H
2D00 0028 0110 PRS EQU 28H
2D00 0038 0120 RDEL EQU 38H
2D00 0030 0130 ROUT EQU 30H
0140 ;NAS-SYS workspace
2D00 0coc 0150 ARGL EQU 0COCH
2D00 OCOE 0160 ARG2 EQU OCOEH
2D00 0780 0170 INTAB EQU O0780H ;For NAS-SYS 1,0786H.
2D00 0774 0180 OUTT2 EQU 0774H
0190 ;
2D00 3EOC 0200 START LD A,0CH ;Clear the
2D02 DF65 0210 SCAL CRT h screen.
0220 ;
2D04 218007 0230 LD HL, INTAB ;Input table is
2D07 DF72 0240 SCAL NIM ; keyboard only.
0250 ;Enter and edit text.
2D09 DF7B 0260 TEXT SCAL BLINK ;Get a key
2DOB A7 0270 AND A ;Is it CTRL/SHFT/@
2D0C 2804 0280 JR Z,TAPE ;If so,jump,else..
2DOE DF65 0290 SCAL CRT ; display character.

2D10 18F7 0300 JR TEXT

Gl
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Listing of

2D12
2D15
2D18
2D1B

2D1D
2D20
2D22

2D23
2D26
2D28
2D29

2D2A
2D2C
2D2D
2D2E
2D2F
2D31
2D32

2D34
-2D37
2D3A
2D3D
2D40

2D42
2D43

2D44
2D46
2D47
2D4A
2D4cC
2D4D

2D56

2D58
2D59

2D5B
2D5E

2D64

210008
11642D
010004
EDBO

217407
DF71
E5

215E2D
0606
7E

F7

0E20
AF
FF
0D
20FC
23
10r4

21642D
220cC0c
216431
220EO0C
DF57

AF
FF

3E43

F7
21642D
DF66

EF
30383030
20303430
30

0DOO

El
DF71

C3002D
0D45300D
520D
0400

to MNAL-

PFrodran
- 0310

0320
0330
0340
0350
0360
0370
0380
0390
0400
0410
0420
0430
0440
0450
0460
0470
0480
0490
0500
0510
0520
0530
0540
0550
0560
0570
0580
0590
0600
0610
0620
0630
0640
0650
0660
0670
0680
0690
0700
0710
0720
0730

0740
0750
0760
0770
0780
0790
0800

0810

F 78 v 27" //Lw&’—&/{

;Transfer to tape.

;First copy video ram BUF.

TAPE

°
4
°
7

LD HL, 0800H
LD DE, BUF
LD BC, 0400H
LDIR

Set output table to CRT & SRLX.

LD HL,OUTT2
SCAL NOM
PUSH HL ;Save previous table.

;Output the command header.

ocC

;Wait

Wl

LD HL, ECS

LD B,6
LD A, (HL)
RST ROUT
LD C, 20H
XOR A

RST RDEL
DEC C

JR NZ,W1
INC HL
DJINZ OC

;Output text data. o R D
;Do a W buf buf+400  —& Bu\ A e

~e ~eo

Wait

°
7
.
7

~e

ECS

BUF

LD HL, BUF
LD (ARG1l) ,HL
LD HL, BUF+400H
LD (ARG2) ,HL

SCAL "W
XOR A
RST RDEL
Output C buffer address 0800 0400.
LD A,"C
RST ROUT
LD HL, BUF
SCAL TBCD3
RST PRS

DEFM /0800 0400/

DEFB ODH, O

POP HL
SCAL NOM

Jp START
DEFB ODH,"E, "0,O0DH, "R, ODH

DEFS 400H

e 42
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From bha

om the keubozsrd g o

transmibba

0010 ;PROGRAM 11
0020 ;
2D00 0030 ORG 2DO0OO0OH
0040 ;
0050 ;NAS-SYS routine numbers:
2D00 0065 0060 CRT EQU 65H
2D00 0061 0070 KBD EQU 61H
2D00 0O06F 0080 SRLX EQU 6FH
0090 ;
2D00 DFo6l 0100 LOOP SCAL KBD :Wait for a
2D02 30FC 0110 JR NC, LOOP ; keyboard input.
2D04 DF6F 0126 SCAL SRLX ;Write to serial port.
2D06 18F8 0130 JR LOOP ;Do forever.
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2D00

2D00
2D00
2D00
2D00

2D00
2D02
2D03
2D05
2D07
2D08
2DOA
2D0cC

2DOE

Lo

0063
OO05F
006D
005D

DF63
D5

DF5F
DF5D
El

0630
DF6D
DF5F

18F0

0010
0020
0030
0040
0050
0060
0070
0080
0090
0100
0110
0120
0130
0140
0150
0160
0170
0180
0190
0200
0210
0220
0230
0240
0250

s PROGRAM 12

.
7

ORG 2DOOH

°
7

; NAS-SYS routine numbers:
INLIN EQU 63H
MFLP EQU 5FH
SOouT EQU 6DH
TDEL EQU 5DH

;Get an input line:
START SCAL INLIN
PUSH DE sSave address of line start.
;Turn tape led on:
SCAL MFLP
Wait:
SCAL TDEL
:Output the line to the serial port:
POP HL ;Start of data.
LD B, 30H ;Line length is 48 chars.
SCAL SOUT
;Turn tape led off.
SCAL MFLP
;Do forever:
JR START
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4.13 FPROGRAM 13

L Lhaern outeul roubine Lo odeive s @l
printer,. Such PPth&PE uswally have saven or sidght dats 1inss
which carry  the character  code fto the printae. syl Lwo
Thandshake’ lines. Ons of fthese linss, STROGBE, is eulsed low by
the ocomepuber Lo ftransfer the charscter code  into  ths erintar
S thi the  printer iz busy printing. Pt denasrshas

i BUSY Tine fto incdicatse to the computer that 2 furithse
o bad ot wet be fransaitbed.

This eeodram is 8 s

s
H
=
e
]

-

14

L%
k4

b

0
Lrt
e
L
"
PR
ot
o

hatweasn the PIG and Lths printer are

BI04 | Bl s s e et BOTE 1

part 43

!‘:‘;§ -' SRS e g e RPN L‘g lﬁl '}f :':! b’{

FLIORD Bl wemmemm e §TROBE
(: T -g:’ 5} } {.‘, 1 om0 R A BT RS SHRTINS SHSBLBSTOO S SR TS P‘ u 2., "T"

{‘.' 3\{ ;’. e oen aom oven oan; soe sen omzons; e soe dmebmmm anse S, abva: 300’ S0 L'." g-.j g:}

itialising the two FIG poets fo maks PIGE
carry the character code. and FIOGZ 2 mods
put oandd Bits 1 o to ¥ oineugi.
The STROBE sidgnsl is fthen seht khigh:, and the soddrsss of thse PRIFTY
subeoud §ne Poadad into  workseaos tocations $UCUT+1/2.Th
inftialisastion section then raturns Lo HAS-EYS.

Z opopt with bit O out

x“‘. o]

‘—-

The  FRINT  subrouline bhedins by waiting %nr the printer’s BLUE
fanal to indicats that (4 i3 nobt busy. (It is assumed hepas Lk
e printar  indicats: 1 it is husw by 3 logic 1 on its BUE
P f if the printer busy level is sctuslly 2 logic 0.  than thu
BOHZCJHAIT  instruction wsust he replsced with a8 JR Z:HAIT
instruction.:
¥ the outeut charsobtar is 2 caeeigds peturn L i3 rarlacsd
the cods For a linaefesd. (IF fthe pripnter sautomstically 1 F 3
on racsiet of & carriade paturney lines 430 450 inclusive must be
then browdght low and then high sdzin

3 Y
t

o
lf u.i

Fd

4]

k)

L o ,_-E- e,z‘;

~omoved. ) The STROBE linse is
o strobe the character z)éa into thse rrintar.

aralisl printer routine, =sxecubs (f Fros QO8O0
Lheny s U ocommasnd will bheing the erintar roulins

szut devicn, An N cospmand eraenoves bhe e inbae
Heo U command, Chaeter 2.

: of o
routine feom Lhs tab

x-s--'—-
L)
o
i

u

i



0C80

0C80

0c80

0c80
0c80
0c80
0C80

0c80
0cs82
ocs4
0C86
0cs8s8
ocsa

0cs8c
OC8E

0C90
0C93

0C96

0Cco8
0C99
0C9B
0C9D
OC9F
0cao0
0cal
0OCA3
0CA5
oca7
0]67:%°)
OCAA
OCAC
OCAD
OCAE
0CBRO
0CBl

005B
oc77

0004
0006
0005
0007

3EOF
D306
3ECF
D307
3EFE
D307

3E01
D305

21980C
22780C

DF5B

F5
DBO5
CB4F
20FA
Fl
F5
FEOD
2002
3EOA
D304
AF
D305
00
3C
D305
Fl
Eo

0010
0020
0030
0040
0050
0060
0070
0080
0090
0100
0110
0120
0130
0140
0150
0160
0170
0180
0190
0200
0210
0220
0230
0240
0250
0260
0270
0280
0290
0300
0310
0320
0330
0340
0350
0360
0370
0380
0390
0400
0410
0420
0430
0440
0450
0460
0470
0480
0490
0500
0510
0520

~e e wo ~o

ORG 0C80H
:NAS-SYS routine numbers:
MRET EQU 5BH
:NAS—-SYS workspace:
SUOUT EQU O0C77H
:PIO definitions:
PAD EQU 4 :Data, 8 bits.
PAC EQU PAD+2 ;Control register.
PBD EQU 5 ;Printer status.
PBC EQU PBD+2 ;Control register.
:Initialise PIOs: '
LD A, OFH : PA,
ouT (PAC),A ; output mode.
LD A, OCFH ;: PB,
ouT (PBC),A s mode 3...
LD A, OFEH :Bit O out,
ouT (PBC),A ; others in.
;Set STROBE high:
LD Al
ouT (PBD),A
;Initialise $UOUT:
LD HL, PRINT
LD ($UOUT+1) ,HL
SCAL MRET
PRINT PUSH AF :Save A.
WAIT IN A, (PBD) ;Wait for printer
BIT 1,A : not
JR NZ,WAIT 7 busy.
POP AF :Restore A.
PUSH AF
CP ODH :Is char a CR?
JR NZ, CHAR ;If not, then jump,
LD A, OAH ;: else make it LF.
CHAR ouT (PAD),A ;Output data.
XOR A :Pull STROBE
ouT (PBD),A :  low.
NOP
INC A ; STROBE high.
ouT (PBD) ,A
POP AF
RET

PROGRAM 13

User routine to drive a parallel printer.
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0010 ;PROGRAM 14

0020 ;
4000 0030 ORG 4000H
0040 ;
0050 ;NAS-SYS routine numbers
4000 0068 0060 B2HEX EQU 68H
4000 007B 0070 BLINK EQU 7BH
4000 006A 0080 CRLF EQU 6AH
4000 0028 0090 PRS EQU 28H
4000 0030 0100 RrRoOUT EQU 30H
4000 0069 0110 SPACE EQU 69H
0120 ;
0130 ;Display prompt
4000 DF6A 0140 BEGIN SCAL CRLF
4002 EF 0150 RST PRS
4003 456E7465 0160 DEFM /Enter digit 0....9 /
72206469
67697420
302E2E2E
2E392020
4017 00 0170 DEFB 0
4018 DF7B 0180 SCAL BLINK sGET DIGIT
401A 47 0190 LD B,A s SAVE IT
401B F7 0200 RST ROUT sDISPLAY IT
401C DF69 0210 SCAL SPACE
401E 78 0220 LD A,B ;s RECOVER DIGIT
0230 ;Now call routine to multiply
401F D704 0240 RCAL X3
0250 ;Display result
4021 DF68 0260 SCAL B2HEX
4023 18DB 0270 JR BEGIN

0280

~e



4025
4027
4028
4029
402A
402B
402C

0290
0300
0310
0320
0330
0340
0350
0360
0370
0380

continusad,

; SUBROUTINE TO X 3.
;ON ENTRY CHAR CODE IN A,
;ON RETURN NUMBER IN A.

X3

SUB
LD

ADD
DAA
ADD
DAA
RET

30H ; CONVERT TO NUMBER .
B,A Xl

A,A 1 X2

s CHANGE TO DECIMAL

A,B : X3

;s CHANGE TO DECIMAL
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5.1 The X=USR(N} Statzment

2.1 fddding simele USSR poulinas

Tl UERHD  statemaent o BABIC is effectivelw z  CALL  to  iths
roubtir whoss  sharting address i g i v in BASIC workspaos

2t ion USRLOD (1004/5H = 4100/

DOHE 4100, 2200 TREM Load USRLOC with 32004 = 0CBOH

f=ilaR 0D PREM Eauivelant to CaALL (UBRLGD)

factively CALL OUBOH.

ame be 1.
Pl HSE pogitin
code Lo do th‘"
Firal fhs

i$1

e shate of the taee deive lsd. Tha
OUEOH (=32004d).,
ke bo toddgle the lachd

HEH

T
A

ORG OO0
MEFLEF L GFH
04 ?U DF &F ﬁfﬁi MFLE

L Y o

T

This codse may be sntered into ras using the NAB-BYS B commansd op
soonbtar, (Bub ses 5.1.43

s

Mawd bhe BASIC instruchions:

1 Y %iﬂ”rU PO tRER Foint fo USSR roubins

Au=lIBR TREAR Togdls fad

FOoR T=i TG 999 TREM Delasw so we oBpn osas bhe chandes
NEX

PREM Do Fopavars

”
R
peN
i
=
s
i
e
)
;

Erihampe
o and
ah adodraess

prodran and obsarve Lthat the

%imw thﬁ UER instruction

"
i

-
i
e 1]
i

i

i
-y
=
113
HH
L B
oz
3]
)

5 1.7 Fassing 2 USSR resull back Lo BASIC

g

-t
T

i

ampla 1 reauirss no transaission of data o b 3H$1ﬁ and‘
vwni:n* By geaful  USR rowtines peauire that :
hack from the USSR roubine to 3 BA
maw be reaugiraesd fo oplace Lha r@.
Xy mush bs oin Lha
Lhe USE routinse must Plsca itm P
oy, and than DALL  the roubine
Lions EOODJE. This routine transfars
Bobo BASID variable X, i UER roubins

i O

1]

i

s
|

-

-t
peeet 351
oo

Y

i B

i3
o

LR

- i
isad
e T3
O o]
sy
o
.—Iu

Pl o
>
&3

o et
-

Pea o]

..,‘
o1
udade.
1
i
LM
i
i
pod
b

o
k]
o
Wi
i



Tha USSR roubtine showld fthersfors have the structurss

Code to eplace result

in radistar pair AB.

Call RO Phatl ths oo
Ps o in iuﬂl O

RET PReburn

whinss soddress

But 2 Cabl (and istruction doss not exist in the Z80 instruction
sah! Mowsvaers bthe structurs may bad

raailh
pair AB.

ﬂﬂﬂe iﬁ

Jume
in cation E
sw»*rfuﬁi&ﬁy it oiw that i wifuxisnn whiioh F&tuﬁﬁﬁ Lhm
o Basif. This is 511ugtrw*w* in the following

1y

§ poubine is to scas the kexbosed once and relturn &ithaere

SE0TT eoddse For bhe kaw eprasssaed op 00 0F no kaw iaw ppes
PThia iz the ITHEFY statement svailasbls in sowms BARBID dislect
Firast  fbhe asseably code to scsn bthse kawbosed once snd
posult in the BARIC varizble.

Listing of INKEY

0010 ;INKEY FOR BASIC

0020 :SCAN KEYBOARD ONCE

0030 ;RETURN ASCII CODE OR 00 AS X.

0040 ;

0050 ;DOKE 4100,3200 TO USE

0060 ;THEN X=USR{0).

0070 ;
0C80 0080 ORG 0€80H
0C80 000601 0090 KBD EQU 614

0100
0C80 DFo6l 0110 SCAL KBD o
0C82 3801 0120 JR C,CHAR (B
0C84 AF 0130 XOR A e e,
0C85 47 0140 CHAR LD B,A Sl e
0C86 AF 0150 XOR A 24 pont AR
0C87 2A0DEO 0160 LD HL, (OEOODH)ngfkaﬂmh@

W

N

0C8A E9 0170 JP  (HL) %farﬂmg(WEW¢wéf<

ot A /B/; P8I

(&0
(4o

this code maw be sntered as hexadeoisnal oods Li!H“ e
commancy bw oan sssaamblers or the prodrasm in 5.1,




; RUN the reodran and observe that the FRINTed rnuabars
ars bl deazm*i values of the AS0I1 codes of the keys pressed.

ir some BaLHI0 dizlects s GET, which wails
pressad on the hsuboaed and returns wibth
kuuu s is diven below.

roubins is
From ons of ftha
praburn with  ths

ps

until asn input ig raceivernd
wh table. The routinse s Lo
ie having the A50I1 codse for  fhe

landusdse cone to #elt asn ineul characised

0010 ;GET FOR BASIC
0020 ;SCAN INPUT DEVICES, BLINK CURSOR
0030 ;UNTIL INPUT DETECTED, THEN RETURN
0040 ;WITH ASCII CODE IN BASIC VARIABLE.,
0050
0060 ;TO USE, DOKE 4100,3200
0070 ;

0Cs80 0080 ORG 0€80H

0C80 007B 0090 BLINK EQU 7BH
0100 ;

0C80 DF7B 0110 SCAL BLINK
0120 ;MOVE INPUT INTO BASIC VARIABLE.

0C82 47 0130 LD B,A

0C83 AF 0140 XOR A

0C84 2A0DEO 0150 LD HL, {OEQOODH)

0C87 E9 0160 JP {HL)

Mext the BASID | truchionss

erve  bhet X is diven the decimal valus of the ABCIT codse for
pacsived charsobar.

Bo1.3 Transmitting an Ardument to the USKR Rouline

i oE B

Tl Uﬂﬁfﬁ? P
poutine. (Mhatever the valus of A, it is ftrunc

s b bon mad ir%ﬁﬁmit the varisble & Lo ths USSR
:1r3 o BaRil Lo an

8-



the randa ~32748 to +32747. an FO

P?Qtiﬁ& valus of the ardumsnt A by ozlling
g i e whi is in location EQOB/C. This routines
&

e BABIC uar:#&i& f to raedister paie DE.

Euamela 4.

e B IRAN . mvawned T e RV § v 10t A B

Pl LIGER ;HALH:H is to toddle the Tak a numbar of tines, the
%@mbav heing seberained by ineud to bthe BASID prodersa.

i{w i Blw landgusds code fto foddls fthe lad & nuabse  of
e P

b
s e T
ﬁ
3

thie  mossn

0c80 0010 ORG 0C80H
0c80 OO5F 0020 MFLP EQU 5FH
0c80 005D 0030 TDEL EQU 5DH

0040 ;Get argument into DE
0c80 2A0BEO 0050 LD HL, (OEOOBH) ;Effectively
0Cc83 11880C 0060 LD DE,ARG ;a CALL (EOOB)
0c86 D5 0070 PUSH DE ;with return to
0c87 E9 0080 Jp (HL) ; ARG, argument in
0C88 4B 0090 ARG LD C,E ;reg pair DE.
0C89 DF5F 0100 T1 SCAL MFLP ;Toggle led.
0C8B DF5D 0110 SCAL TDEL ;:Delay.
0oc8D 0D 0120 DEC C :Again
OC8E 20F9 0130 JR Nz, Tl
0C90 C9 0140 RET

e NUMEET OF T THEs Lhe led Lo Hetermined by

"h?ﬁﬁ af the double bubs  arduasnt ffﬁhHMifiwﬁ From
BARTD srdument s bthus sssumed o be in the randgs 1 Lo

T Toddgle led N Limes

3 wIHUeZTUU

FOUNYiH

SLIOR{HFESAY THEN 30

1.4 Loading USSR Code from BASBIC
Thm i PRy omEaore mEh
e MHAS DoW ocommand s eelosdas
ot i i o

MHopmysr .

s ing
hafors

rodran with 8 UBR
proh e Thiﬂ :

i I
LI L




f D iode

Fop Fugmela
conseoah v 1aﬁ

IRES A

1
Lions

Lhiwmn ravaerass saoh

and convert pair

These arse fthe decinsl

The B L

ASIC

P E

GOTO

b

Fuasmela 2 manid
i
KA
#F
faF
i
Eg

w0k

Raymraa paie

i

i
SFD
noc

wm e

arnd oo

il
5F
{3
DF

[

i
%ZI'

o

Fiss

&1
01

2HaF
EG

OOES

that
b

LimE

P othe deoimal
subhtrac “~d 0
Tamand

et

Fridmbrse s .

i

prodran

o0 Ta

i

thgs
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GoEns

R

Brmi o

-

hrsf.

b’

‘»-, o

fmald

DF, 5F 09

6 ¥ A8 o

Salad

§ )

g

i

GTEF

&

Frem

Feom

.3

fory

o5

L8}

-4
P

s

ol 2

$Uiu
BOKEA.

tocation

shag fmald

H

,
-t L

g
PR}

R E

~d 3
o fad o Lod
R
't i'y:

aoen is

i

£

HERE

bin

Ea
2

2 1
)

£

£,

i

L.

J
Fd

By

&5536

Bt



A Guide to NAG-BYS

25055, 312,18351,10927,.-8179,233

The coaversion fros hexadecimsl to decimal is fadiouws snd  ared
prons.  The Foliowing BASIO seodranm sulomaticslly denes
FEF"t Tinms of 3 BASTD prodesn which makes use of 358«
routines

] mtt g
&

DOHE T.a0

HEXETY

DOHE aidn. "k

LiY oDaTa v
iuﬁ ﬁ“P TO Bes BTER 2
BEFH{AI§Y Y

FRINT CHRE% (8}

IF Beds=F THEN 200
P

IEI R

BTG 180

ME

END

T wss the prodrams First snter the machine code for  the USSR
poutine  inbko  ram. Convert the fFirst  and  last  sddessses o
dacinzlithess gre 5 and F reseectively in line 90. (F -8 must  be
o,y Then load and BUN the BASIC prodram RBOCLOAD. It will print
Lhe BaBIC iiﬁeﬁ raauired bo load the USR routine. Hove the cursorp
Lo hﬂw hedinning of the first line aznd eress  the Enter  kaw
papastadiy  to antep ok Lime into the wsers BABID  eprodraa.
smllu, LIBT fhe srodran and spber the rapsindser of fths resguiesd
dmars FPPROodeBn. When  relosded  from btaes,  the erodras will
gutomsticaliy losd the reguired UBR cods.

vy

xi-

]

sosums bhat the mulbieple UBRMNY funciion of  iths
is to ks incorporstaed into 3 BABID srodras and
code For UBSRONY has been lozaded into loosiions
DUCIH, fe. 3200 to Z2454d.
%h?w ﬁﬁv?i anol lToad XL{ﬁﬁb with lins 90 changed Lot
G =Ry F=3240
Thige  RUH BOLGAD zad observe that fthe following is diselsuad:s
10 FOR T=3200 76 2245
200 OREADR A
A0 ODOHE -8
400 NEXT

F 1
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isting
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flult
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LT

ihwww #

~imooni omany DaTH statspents
the sorsapny so §h must be replag

dginning of the First linse on
papestedly and then LIST. This is the pape
s bbb multiele UBRON) funcltion.

awing Liv

ol

£
Tnfﬁr

LOaed,
THEEY

Jhwwﬂuwﬁiin
Lhe BAasID
breor massasa,

this
cormin A s
Fah LR

Mhmn
x BASIC GET
i iun&tfnnc

o

ol

HER

Funothion

Pl

i &
maEnie

shious hmm

is ragquirad
which
Frodran

SR function
BrodeEmn

Towing

Caften

Lhan

vz B
MLH T

Paauiran

nebruction Y=USROMY, M iz used to select the
gt Tirms 110 fthe ardument N s exbracied and placed  in
pair DBFE. Lines 140-180 force N to be in the rangs 0 fo
bhen aulbielisd by two and sdded Lo b gas adcdrsass of
tablae,. JTaB. Line 230 csuses z Jjuneipbo JTAE st Lhs

rosition.

g gk o+

P

FOEE

table containg the Juwsers to sasch of thes i 1
Ortw  USROLY and USRO2Y are sctuslly uwsad,  ths  othar

simp ly urfia Frear? to the wvideo diselaw.  Tooo add
saw USRI} praplaose bk Lins U3 R ERROR  wiith ihs

poce sngd e

Funchion.

FEpErat

0Cc80
0c80
0c80
0c80

0C80
0cs83
0C86
0c87

; GENERAL USR(N) FUNCTION
;N IS O TO 7

0030 ;TO USE DOKE 4100, 3200
0040 ;THEN X=USR(N).

0050 ;

0060
0070

0010
0020

ORG
EQU
EQU
EQU

0Cc80H
7BH
6BH
61H

007B
006B
0061

BLINK
0080 ERRM
0090 KBD
0100 ;
0110 ;GET ARGUMENT INTO DE.
0120 LD HL, (OEOOBH)
0130 DE, ARG

0140 DE
0150 (gp)

2A0BEO
11880cC
D5

£



0c88 1600 0160 ARG LD D, 0
0ocsa 7B 0170 LD A,E
0C8B E607 0180 AND 7
0C8D 87 0190 ADD A,A
OC8E 5F 0200 LD E,A
OC8F 21940cC 0210 LD HL,JTAB
0C92 19 0220 ADD HL,DE
0C93 E9 0230 JP (HL)
0C94 180E 0240 JTAB JR uo
0C96 180E 0250 JR Ul
0Cco8 1814 0260 JR U2
OC9A 1819 0270 JR U3
0C9C 1819 0280 JR U4
OCO9E 1819 0290 JR ub
0cAO 1819 0300 JR U6
OCA2 1819 0310 JR u7
0320
0330 ;USR(0)
0ca4 1819 0340 U©O JR ERROR A
0350 ;USR(1) IS GET
OCA6 DF7B 0360 Ul SCAL BLINK
ocas 47 0370 RTA LD B,A
OCA9 AF 0380 XOR A
OCAA 2A0DEO 0390 LD HL, (OEOODH)
OCAD E9 0400 Jp (HL)
0410 ;. e s i e
0420 ;USR(2) IS INKEY
OCAE DF61 ~20 U2 SCAL KBD
OCBO 38F6 JR C,RTA
OCB2 AF XOR A
0CB3 18F3 : JR RTA
OCB5 1808 04. U3 JR ERROR
OCB7 1806 0480 U4 JR ERROR
0CB9 1804 0490 U5 JR ERROR
OCBB 1802 0500 Uo JR ERROR
OCBD 1800 0510 U7 JR ERROR
0520 ;
OCBF DF6B 0530 ERROR SCAL ERRM

QCcl ¢9 0540 RET

The =i

statamant:




B Guics fo

FOKE 3iil,x where w=0,1:4, or 5,
Rafar bo the ¥ command in Dhaeder 2 for bthe resuired valus of s,

E.E dctivating Usep-written 176G, U moda

& wssr-gritben oubeput roubine msy be activated by including UOUT

in the teble of outeut device. Thse raauirs d EAalC shtabapent is
DOHE 3187,.1%1%2 (1918 for NAS-5YS 13

Thm zochrass the start of fthse roulins mnat

placed in workseacse location SUCUTHL/Z2 (0078

eoutine was losded.

inpul routine maw be sotivetaed bw

) : i in NAS-8YS 1}

uﬂmiﬂ thg tart  address of the roubine sust be in $UIN+LAZ
COETE/CHe3195 /4

He%&ﬁ o bhe U commans Chagrber 2. and the UHGUT rouline, Charlar

Bimila i:sy

o4 fretiveting the Friternal Serial Davice. X mode

The swxbternsl ssrizal owbeuwd driver rpaauires  an ardussnt in
workepacs location $XOPT (DC28H=3112d): rpefer to the X comnmand in
: mnﬁi'Umm E0UT poutine in Uhaeier 3.

; stensnts sea

aphae

'r:

The s

ii%' t“ii {1917 +ur HASG-5YS 1)
113y =
b e D116 or 17,
The szternel  serizl inpub deiver zlso reawiess an grdument  in
EXOPT: rafar to the X commsnd, Charter 2, and the XKBD routine in
Chaptar 3.
The preauiraed BASI0 ststemants are -

F1R9. 1919 {1925 for NAS-8YS 13
d.v ‘i j ? r ¥

w2 la, 18,32 X448 0r s,

by
W bobhh bhe serizl owbtewd and ineut arse zobivated todeihar.
graument  x must  be  the lodgical OR of the ineut  and  ouleutl

e b i 0ns .

hivating the U oasd X owmodes, H sods

e 1) mndd g ; b oclmachivated by th& WQ?M?ES command, Ny
X 4wn'rih i in Dhaertar Z. In BabBil this
7 @13 (1919 in HNAS-SYS 13

1

(1922 in NAB-BYS




