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&1, INTRODUCTION

Nasbug T4 is an extanded, 2X monitor for the Nascom 1. In addition to supporting the
aexisting Nasbug T2 commands, it contains a number of improvements and extensions, including

- ability to allow the Nascom 1 to act as an ASCIT terminal, e.g. to cperate -

over a modem.
- support for ASCII terminals interfaced via UART.
- extended reglster display.

- fast cassette dump and load format.

- routines to input and cutput data via tha PIO

- intalligent cOpY.

this document describes the additional facilities and should be read in conjunction with

Nascom 1 Programming Manual. *

3
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Unless ctherwise sctataed, commands operate as for the 1K Nasbug, version T2, The modifications
and extensions ares described below.
3.1 Reset ¢
L " When Reset Ls pressed, the message "NASBUG 4" will appear. The following actlons will have bec
taken by the monitfor. ’
- breakpoint {(if any) restored to correct value,
- the screen is cleared prior to issulng the start up message.
- the breakpoint command is turned off (it is not necessary to initialise
by setting to zeroj. -
- keyboard options are set to O (normal}.

- input 18 requested.

o

¢3.27 cRr Routine
This now interprets 1CH as "cursor home".

.

.. 313" Tabulate and bump ¥
The output s now positioned two spaces in from the left hand edge of the screen.

{300 roag ¢
Thé load command sc¢rolls up all invalid lines, also:
- the next command can always be entered normally.
- stop tape and type full stop to exit, 1f required.
- most spurious characters (e.g. generated by starting and stopping cassette)
are lgnored.
$.03.5: Modify ¢
When examining or modifying store locatlons, a colon {:) will step back to the previous address
and / aaaa is interpreted as a command to modify address aaaa next.
. ‘3.6 Breakvoint and Sirgle Sten &

The Breakpoint and Single Step commands work as for the 1K monitor but produce an extended
register display in the following format: .

. SP BPC AF HL DE BC I IX IX Flags

The Flags are a decoded revresentation of register F. The following characters may be displayce
indicating which flag kits have been set:

S§ZEPNC

The registers are always displayed at the bottom of the screen. I the cursor 1s not already :
the bottom left, then the screen is scrolled up before the regilsters are displayed.

‘3,7 WRITEY

iM__aaaa ‘Bbbbew _
The Write command outputs data four times faster than Dump. , Data from address aaaa, up to but
not including address bbbb are sent to the serial output.

Data is output in blocks, each contalning up to 256 bytes of data. (Only the last block may
. have less,) . :

The format of each is as follows:

00 . Null {0)

F¥ FF FF FF 4 start of block characters, FFE

885 8§ Start address, low order first

LL Length of data (O = 258)

BB ' Block number., This is one lesgs for each
block. The last block 1s block O.

cc Checksum for the start address, data length,
and block number,

DD DD ..., Data

EE : Checksum for data

Q0 00 00 00 OO0 0O CO 00 OO 0O Ten nulls (0O)
“ps each block is written, the start address, block number, and length are displayed as £ollows:
$585 BBLL

After the command is entered, the drive LED switches on, there i3 a 2 second delay, and then t}
data is output. At the end, the LED goes out and the next command may be entered.

The ten nulls outpusz at the end of esach block ensure that even if up to ten ¢haracters are not
read in the next bleck can still be read correctly. Also, one null is output before the stare
of each block, so that an initfal spuricus FF would be ignered.
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# 3.8 GENWERATE
. ) G Aaaaa bbbb eees *

The Generate command writes a tape, which when read back in loads a program and automatically '}
exscutes it. ’

} ’ pata from address aaaa, up to but not including address bbbb are written to the tape, in the
' same format as for the Write command.

esee Ls the address at which execution is to start.
The data on the tape is as follows:

New Line
EO New Line -
R Naw Line :

pData, in the format used by the Write and Read commands
E eeee New Lina
Nota: .

Start the tape mechantsm before entering the G command. The LED is only on while the
data specified is being output. hen reading the tape in, no commands should be entered.
Simply start the tape, and stop it when the program has started execution. -

g

3.9 "READ "
©“Roe ‘
The Read command raads data which was output by the Write command. ({(This is four times faster

than Load.) See the Write cormand for the format of the data. As each block is read, the
Leader data is displayed: .

8885 BBLL Start address, block number.
: length (Q = 258)

After block O has been raad, the Read command ends. During the executlon of the command, the
Drive LED i3 switched on.

The gtart of each block is recognised by reading the four start of block characters. All data
is ignored until the stazmt of a bleck. If the chacksum for the Leader data does not agrse with
the data, tuen the message ERROR is displayed, and the grogram waits Zor the start of the next
black. The datza following is not loaded.

Tf the checksum for the data dces not agree with the computed total, then the message ERROR is
displayed, and the program wailts far the start of the next block. In this case, invalid data wil
. have been loaded, but only at the correct addresses.

If any error3 aras encountersd, rewind the tape for about 2 blocks and carry on.
Do not press keys on the kevboard since this will cause errors (which will be detactad).,
A visual check of the display is ragquired to ensure that all blocks have been loaded correctly.
7o stop the read command in the middle, press Clear Screen four times. This only works between
blocks (cursor is at bottom left}, so if necessary pra2ss any keys until the end of block s '
reached.

<.3.10 1 _copy *

‘" aaaa” bbbb_dddd .

The Intelligent Copy command is jdentical to the Copy command, except that data in overlapoir ")
regions is never destroyed. See the description of the Copy command. ~

Copying is from address aaaa to address bbbk for dddd bytes.
3§71 ARITRMETIC

@i A - aaaa_ bbbb *
The Arithmetic command performs simple hexadecimal arithmetic.

Three results are displayed, as follows: .
§8s88 ponD JJ
$588 is the sum of the two values
poon is the difference of the two values
bbbk - aaaa
JJ is the displacement required in a Jump

Relativa instruction which starts at aaaa,
to cause a jump to Dbbbb,

€ sush'a Jump 1 not possible, ?7 is displayed instead.’
»3,12 QUTPUT .

3 *Q po dd
The Output command sends a valua to a port. The value dd 1is sent to port pp.

L

L

pp and dd are displayed.
e.g: >0 7 ¢
27 2F

b

BF d haz heen a@nt Lo 2000 7
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§§;3vli queay
M ; g}Q' Do

E The Query command obtains a value from a port. The port pumber pp and the value dd obtalned
- ara displayed.
a.g: »Q 5
05 12

value L2H has been obtalned from port 5.
Y314 REYBOARD
SR a3, -

KO makes the kevboard act ncormally. (See keyboard layout diagram} This iz the conditiecn
following Reset. .

Kl raverses the effect of the Shift key on the letters.

K2 causes the space bar to have a special function. If it is held down while another key
is pressed, the hexadecimal value of that key is displayed. This is useful when entering
text using the Modify command.

K4 raverses bit 7 of the character generated. Control keys will no longsr be recognised.
This feature 13 not useful at present.

The above values may be added, for example entering R3 has the effect of Kl and K2.

The keyboard works as shown in the diagram. The normal value is shown on the bottom left of
each key., Tha value above this is obtained by holding down the shift key. The value to the
right Lis cbtained by holding down the Control key, and the valua ahove this by holding down
the Contrcl key then the Shift key, and then pressing the key itself.

Pressing Shift makes the letters lower cass. To reverse this, so that all letters ara lower
case, and become upper casa when Shift is pressed, like a typewriter, enter the command K1

Note that the monitor itself will not accept a backspace over a prompt (> V., Also, it will not
accept tha entry of a prompt (D> ). However, the key is of course availlable when renning a
program, for example B-Basic.

. 93,15 2z_(COMMAND TABLE)
. ¥ aaaa -

The % command changes the address of the command table. Normally this is Q735E, so entering
2755 has no effect. A dummy command table 1is provided at Q31lH, 3o enter 2511 to disable all
commands. (Press Resat to recover from this stats.}

w316 Fomar
By v

The Normal ccmmand resets the keyboard and CRT jumps o normal. This might be used, for example,
to turn ¢ff a printer.

The N command 1s alsc used to turn off the X command. (See description of the X command.)

ATILLT 2 COMMAND
2
Tha 27 command displays a list of all the commands in the command tabla. This provides a
useful reminder of the facilities avallable.
#3318 ERRORS «
i} a pnon-existent cormand 1s enterad, the message 'ERROR' 1s output.
If a command has more than three values supplied after 1t, then the error message 13 output.
TYPe "a space as tha first character on a line for the line to be ignored completely.

tal"bleec {4d |vejaf |’ g|th )L Pes =}
1 2rlis j4¢ u 7w iB8x 9yl vpl=-m
qll w7lev | 2] tdly9 Jus|Li|o/|p#H ] gi:::n
Qolwdijeamjre|{re|vd |ox I->[00 |pHontrolBack Space
: arl sejolrvi el BN ]r=) x L&;[:z‘mw I
' : Lin _
x8BjcEg|] v&|b* n. m- (<> 2o shift

]
i
zSixxle gl viuis g lwe | M «fy, 1. nt/o

{SPACE BAR)

KEYBOARD LAYQUT
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i%?‘tw RESTART VECTORS

All 8 restart vectors ars available for use. A restart vector 1s a one byte code which calls
an address i{n the monitor. The monltor will carry cut the apprepriate function,

Hex Code in Restart Function

-, Program Vector
<7 RST 0 FREstarcEHs systen. o '
cF _RST 8§ End program and returni 8 meniton, (The registers are not
saved. The user stack polater is reset)
D7 RST 10 H ~Simylated relative call, This 15 like a relative jump

instruction, only it is instead a relative call, The byte
following the D7H specifies the offset to the routine to he
called. :

jat3 RST 18 H }tdiar subroutine 4110 This is like a nermal call instruction,
but the code DFH is followed by a one byte value which
#pecifies the address of the routine to be called. If the
value 13 0, the address is CECOH, L1f it iz 1, then the address
is QEO3H, up to the highest value, FFH, when the address is
YoFrDH.

E7 RST 20 g “BEéakpoint return to monitsr! The code used by the Breakpoins

. featurs of the monitor, but i+ may also be used in a program.
The program registers are saved and displavyed, and commands
may then be entared.

EF ° RST 28 H *bisplay a string of characterss The string to be output
must follow the code EFH., The string i3 delimited by the
value 0. The routina used is that pointed ko by the address

. at $ CRT, 7This is normally the CRT routine.
F7 RST 30 H Call the routine btointed to by the address at § CRT. This is

- normally the CRT routine.
. FF i RST 38 H Routine to provide a delay proporticnal to the value in A,

A ls set to Q. The maximum delay possibla is about 7.5 ms.

e

FAUETROW. TOYEND "AY PROGRAM" |
One of the following methaeds should be usaed. {and no other!)

1. Press RS to restart the system, at any time, A Ealt instruction (76K) may ba placed
in the program to make thae Halt LED light, to indicara that the program has ended,

2, Execute code CT7H (RST Q) in the program. This is equivalent to pressing RS, and it
restarxrts tha systam,

3. Executes coda CFH (RST 8) in the program. fThis simply returns control to the monitor. i}
The advantage of this aver methods 1 or 2 i3 that the Screen 1s not cleared. This is the
recommended method for normal end of program., Notae that the program registers are not
saved and that the user stack pointer i3 set back to 1000 H,

4. Execute code E7H (RST 20 H) in the program. This stores the user ragisters and displays
them, beforae returning control to the monitor. This is the recommended method for abnormal
end of program, and during program testing,

Execution of tha program may be continged by entering an £ or § command. This command must
speclfy the address at which execution 13 to continua,

5. NMI. If tha computar was modifled to have an NMI button, then pressing this would have

the same effact as method 4, except that gxecution could he continued by simply entering E.
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. SUPYORT OF PROGRAMS $SING ASCII CCUTRQL COCES .

Cartain programs may he faund which assume ASCIY codes for keys such as New Line. These
programs may nhoW be run without modlficaticn. Before starzing execution ¢f the program,
execute the following code: .

co B4 07 Call TASC (Q7B4H)
The monitor will then convert non-standard control codes to ASCII format.
At the end of the program, execute
¢o <o o7 Call FASC (Q7COH}
See the standard ASCII convarsien table for details of the conversions carried ocut.

* ASCTT CONVERSION TABLE IN MONITOR

NASCOM  =p ASCIT ASCIIX WASCOM

New Line (1FH}=-—> CR (QDH} CR (ODH) ~—> New Line (1FH)
Clear $creen (18H)-—> Escape {1BH) Egcape (lBH) —» Clear Screen (1EH)
Backspace {1lDH)—-> BS (Q8H) BS (C8H}) -—> 85 (lodH)

Cursor home (1CH}—> Line Feed (OAH) LE {QAH) — Null (COH, ilgnored)

Rubout (7FH)-—» Null (COH, ignored)

This table is used by routines TASC and FASC (see support of Programs with ASCII Control
Values). It is alsc used by the X command.

- SUPPORT GF ASCIT PERIDEERALS |

7.1 The Zxternal (X) Ccrmand
Srg -sa * '
The External (X} command gives the Yascom L extensive capabilisias for communication with

axvernal devices such as ASCII terminals (ea.g. Talaeyse), and painframe computarsi, through
the serial input/ouiput porc.

The X cormmand is curned off by the Normal (N) command,
The valua entarsd aftar the X must be one of the Zollowing:

#¥ 0 “Support a terminal in full duplex mode. ©Every character typed is sent back to the rerminal.

Line feed is automatically supolied afrer carriage return. All cutbput is even parity.

#:10 “Same as O, but Line faed is not supplied. Suitable for use when feeding in paper tape,

“which already has line feeds.

€20 “Same as O, but half duplex., Characters entersd are not sent back. On output, Line fead

13 provided aftar Carriage retumm.

307 Same as 20, but Line feed is not supplied. This makes the Nascom-l into a half duplex
erminal. ’

1, 11, 21, 31 Same as O, 10, 20, 30, in each case, but tha output parity is odd instead of eve
{Input parity ls ignored),

The chart in figure 7.1 shows the characters sent to the serial output, depending on the arigin
of the characters, and the option specified., Values ringed show where problems would occur.
Underlined options are the correct ones to chogse,

To store data on paper tape, use the Tabulata command.

Use the Load command to feed the data back in. When loading back, the data Lla printed on the
terminal, L{Z option 1O or L1l is used.

When a character 48 received from the terminal, unless it Ls Escape, Null, Rubout or Line feed,
1t 18 assumed thaw the program will try to cutput the character. Therefors an indicator is set
80 that the naxt character output is not . sent to the serial output.

" when running a B-~Basic program through a terminal, - prass Escape ko make the program pausa, . The
g stop” the program press-Escape-again; or-to.continue execution. prass.fubout. (oF.ball..

To Backspace on a teletype without this key, uselcbnﬁfal‘ﬂt .
“Mote that the following commands cannot or should not he used while an X command is in force::
;bumg (D) The routine Ls not designed for external devices. Use Tabulate instead.

T Read {R)} Write (W), Coenerace (G]%. Thase are designed far high sveed data transfer Lo cassette
The R command will not recognlse input daca, W and G will reset the CRT pointer back te narmal,
They alwava do this anyway.)
kK2 Xaybgard cpo
nocmal.

Twis i3 dasigned for the screen, and will reset the CRT golnter back to



pPE/OLS

+ - CHARACTERS SENT TO SERIAL OUTPUT

Source of

Fage
Tasue

Half duplex

7
2

Input Full duplex Full duplex Half duplex .
Input Controllerx Controller Controller Tarminal A
3 for paper
i . tape input
X0 X10 x20 30

g - COMMUMICATION WITH
SAERMINAL
' NASCOM

keyboard Z£,CR K, CR,LE X,CRO X, CR,LF X,CR O -

Y .

kayboard X,CR %,CR,LF x.crQ) -

TTY

Paper Tape X,CR,L? X,CR,LF (::) X, CR,LE - -

< COMMUNICATION WITH-
CCMPEUTER  *
B

NASCOM
keyboard X,CR x,cr, (T X,CR %,CR, @ X,CR
Mainframe
Computer  X/CRLF - -
&% opTIONS )
BIT
-1 Qutput ¢ = Dven parity 5. Input: 0 = Qutput all
1 = 0dd parity gerial input
. 1 = Do not output
1. Ignored . serial ilnput

2. Ignored
3. Ignored

6. Ignorad

i 7. Osed intermally: 1 = Suppress next
4. Input/: 0 = Supply LF sarial output.
Qutput afear CR
= Do not.
Cv2 T oL
‘ f 72004

R3Io

8. ‘USING THE NASCOM AS A TERMINAL °

A very simple program (6 bytes long) has been included in tha monitor.

waits for an input, displays it, and then walts agaln.
To execute the program, antar:

B 794
To stop the program, press Reset.
The program can be used in coniunction with the

This program simply

Keyboard (R} and External {X) commands,
For example, enter:

> KL

JE 794
Anything typed will appear on the screen. . -
Tha lettar keys will be lower case unless Shift i3 held down.
Another example is to entar: )

>X%30
_ PE 794
The computer will now act as a half-duplex, ASCII computer terminal.

: ,-now .act Connact the sarial data
ecket. ta. an acoustic’ Eomplek (§8t o full duplex:t J-and-fit.a.Break.key £o.connect the comnle
input to Earth instead of RS 232 out, usa tha IlO“Egs”Taletype”clcck“in‘tha~Nascomy~erfauscoﬁbpsu
external cleck, and telephone a computer tiresharing service such as IBM CALL. This makes the

' Nagcom an excellant intaractive terminal. You gould also write your own intalligent terminal
prograna of any complexity. Tt should be quite easy to transfexr data between Nascoms by
telephone, and to cantrol one Nascom from another.

In order ta use the Nascom as a full duplex terminal, tha program detailed in figure 8.1 mus )

ba entarad and axecuted.
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8.1 EULL DUPLEX TEPMINAL PROGRAM = XFD .
P.C. MACHINE CODE LABEL MNEMONIC COMMENTS
OECO  CDE300 XFD: CALL KBD ;
QEQ3 1005 JR NC, XFD4 } When keyboard Ilnput found,
OEOS  CDBDOY CALL XCRTC ; gigfefgotﬁofﬁzuﬁi T"-“d
OECE 18F6 JR XFD ) )
OEOA  CDD307 XFD4 : CALL XK3DC ; Check for serial input
OEOD 10F1 JR NC, XFD ) _
QEQF F7 RST 30H €all $CRT Display input value.
QEl0 13EE JR AFD Start again

This program makes the Nascom into a terminal which communicates with a computer in full

duplex (i.e. the computer echces back ail input).

First enter command X30 (or ¥X31), then run this program.

Press Reset to end the program.

£g. " CONNECTING THE NASCOM TO EXTSRNAL DEVICES *

901 Tnascom 70 TERMINAL ¢

Both 20 mA loop and RS 232 serial interfaces are brought to SKZ of the Nascom, We suggest
you make a tead bringing these signals o 2 Cannon D type socket with the following vin

. allocations.
Signal SK2 Name ) Cannon
Nane and Pin No. Pin No.
Chassis Ground - i 1 tof
Data in V24 RS232 in (2) lf%’ﬂ e ——2 1o
Data out V24 R5232 out (14) ’ ~3e OV
Request to send (RTS) Genarated by terminal ¢ 10 ¥
Clear to send ({(CTS) " ey [0b RS 231
Data set Ready (DSR) . " en Gt [07]
ov {Ground) RS232 Com (8) T ST 76 vz
Carrier Detact * gy |08
20mA input «ve KBD - () 10 * :?\
20mA gutput +ve PIR + (L2} = - R 1
20mA output -ve PTR - {11) 17 ’ 5
Reaader step ~ve - 13 > lo MH
Reader step +ve - 19 !
pata Terminai Ready Generated by terminal* 20t {06
{DTR)
20mA Input +ve KBD + (5) 24

* 1ipk Data sat Ready, Carrier Detact and Clear to send to the Data Terminal Ready pin.

Mote that the pin numbers refer to the wiring side of the ﬂemale connector,
right for each row, with the row of 13 pins on top).

{Counting left to

When attaching a Teletype to the Nascom~l, the clock must be set to the correct speed, by
adjusting the scraw in VRL.

Turn the screw clockwisa to make the clock slower,

_If the clock is too fast, output to the terminal appears garbled.

£othe-clock 18- ko003 1ow, ~the-oukput.may be.all. eight, and. the. ta:minal kayboaxd may.. worh, bu*
aper tapainput willcontain~arrors-suchas -missing-charactarsy
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9.2 'HASCCM TO MODEM -

A separate lead is required, with a male connacior. -
Connact RS5232 in and out the opposite way round because now the Nascom la acting as a zerminal ﬁ
Connect R/S232 commeon. Connect Request to Send and Data Terminal Ready to +L2 (aporox), althoug..
many complexes disregard these lines.

pata sat ready, Carrier detect and Clear to sand may be ignored, or, using appropriate additional
compenents, detect the state of each with an LED. Ohly type in data when all three LEDs are on.

Connect a push button to the cutput R$232 signal, so that the input to the complex is earthed
instead of beilng connected to the Nascom output. This then acts as a Brsak key.

GITPSErUL LOCATIONS . N

T

In additicn to the restart jumps detailled in section 4, many subroutines are available to the
user. All the major Nasbug T2 subroutine locaticons and reflections are preserved and can be
called in the same way, and use of the additional facilities of T4 are described below.

Many of the calls use ARGl, ARG2 and/or ARGI for transferring l6 bit parameters (locations 0CCC,
QCOE and OCl0O respectively). .
£730:1 Yeite
Location: Q4Q0H T)

Parameters: ARGl - aaaa {(start address)
ARG2 - bbbb (and addresasa)

Invokes a "Write® command under program control
%10.2 Ceneratet® -

Location: OC6A3E
Parametars: As for write

Invokes a ‘Generata* cemmand under program control. -
£10.3 Read:
Location: Q7eC

Invokas a "Read” under program control.
{43074 Serial Outout °

SRELOUT, at COSDH, now cutputs a charactar to the CRT as well as to the UART. OQutput to the
UART alone is now via SRLX (QQZEH) .

£YQ0 %" garial Input® '

SRLIN (0O4F6H) scans the UART for input and returns with any charactar in A, with the carry
flag set. If no character is present, tha carry flag i3 not set.

TIN (Q4F2H} scans bath the keyboard and UART for input, setting A and the carry flag as above
%10.6 Rayboard Options *®

The keyboard options can be changed under pregram control by a call to 0634H. The param “c
a should be set In ARGI. . vy

#10. 7. External?
The "%* command can be invoked by a call to 047A, with aa set in ARGL.




