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The current version of NASCOM CP/M is CP/M 2.2 Rev 2.1.

The following differences exist between this and earlier CP/M BIOS

visions :=-
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@

The line printer device LPT: is now a Centronies type parallel printer

interface. See Application Note ANDOG for a description of the NASCOM
standard interface.

The user console device is now treated as the CRT and keyboard rather than
a TTY:

Tne user devices UC1,UR1,UR2,UP1 and UL] are now vectored via ram allowing
the user to substitute his own device drivers where required.

The CRT display has been increased from 15 to 16 scrolling lines of 48
characters.

The left margin width on the CRT can be changed to allow centering of the
display.

Improved disk error handling is included.
The I/0 device selection does neot change after a warn boot.
An auto load facility is provided for automatic execution of user prograns.

Control X rather than ESC now deletes a line in screen edit mode.

ase to end of e to end of sereen ar

Direct cursor addressing is supported.
Provision is made for upgrading to use the Advanced Video Controller.
Both senses of handshaking can be used on the serial port.

Line feeds may be deleted following a cariage return when sending to the
LPT: device to allow the use of printers that automatically insert thex,

A patch area is provided for user device drivers with provision for
initialising any peripheral devices,

A configuration program is supplied to allow options to be easily selected.



1.Hardware requirements

The following hardware requirements aust be met before CP/M 2.2 can
be implemented on a NASCOM 2 amicrocomputer.

1.1 NASCOM 2

A few changes must be made to a standard NASCOM 2 to enable CP/M to
be used. These are as follows:

The restart address set up on LSW1 must be changed to FOOO
imal). This can done by aoving switches 1,2,3 and 4 off, or if

eci
are in the board, by removing the links between pins 1 and 20, 2 and
and 18, and finally 4 and 17.

To achieve the fastest operation of CP/M ensure that the board 1is
sat un for HMHz operation with no wait states, although operation (at a
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reduced speed) is possible at 4MHz with wait states. 2MHz operation is only
possible without wait states however; this will require a change in the FIC
card configuration (see FDC card hardware manual).

LSW2/8 should be set to external port addressing to enable the FIC
to function. In the case of a board fitted with a switch pack, switch 8
should be up when viewing the board with the UHF modulator on the left or

if 1links are used, then a connection should be made between holes 18 & 2
(the upper pair)

0=

More details of these changes can be found by referring to the
NASCOM 2 hardware manual.

1.2 Minimun aexmory requirements

The CP/M 2.2 operating system as implemented on NASCOM requires a
pinimur of 20K of RAM starting at address 0000. This can all be on a
separate RAM card or combined with RAM on the NASCOM 2 board, so long as it
remains contiguous from 0000. A RAM B card with 48K of RAM should be set up
to address from 0 to BFFF by setting up the decode header as follows:

98753?11;3210
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1.3. Boot loader

The actual operating system software is contained on disk, so

before this can be used it has to be loaded into memory (RAM). This process
is called bootstrapping and is performed on the NASCOM 2 by a simple disk

loader contained in a 2K EPROM. This EPROM replaces the aonitor EPROM,IC 34
(e.g. NAS-SYS 1 or 3) on the NASCOM 2 board.

1.4 Memory decode PROM

The operation of CP/M places certain requirexents on the memory
map of the computer system. Specifically RAM is required to be contiguous
from 0. This requirement clashes with the memory map of a standard NASCOM 2
system. To overcome this probler and to allow aaximun xexory to be
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e PROM is supplied (see section 1.5).
s

ition ICH7, in place of the standard

1.5 Revised header

Since the decode PROM has been altered, a change is also required
in the associated header (L.SK1). The miniamun links necessary are to enable
the Boot EPROM (from FOQO to F7FF) and to enable the video/workspace RAM
(VWRAM) from F800 to FFFF. These require links from pin 1 to 10 and pin 2
to 9. Other links can be added to enable the eight on board memory sockets
to be used as required. The header layout with the new MD PROM is as

follows:

Function Pin Pin  Address

BOOT ROM 1—— 16  QO0Q0-0TFF
VWRAM 2 — 15  QB00-OFFF
RAM GATE1 3 14 1000-1FFF
BLOCK A 4 13 O000-CFFF
RaM GATE2 5 i2  DPOQO-DFFF
BLCCK B ) 11 EOCO-EFFF
XRCM T —10  FOQO-F7FF
BROM 8 —§ FBO0-FFFF

1.6 Disk Drives

Although it is possible to use a lot of CP/M facilitie= with only
one disk drive, it can often be time consuring, especially when backing up
prograns (See appendix A). For this reason two or wore drives are usually
used. The NASCOM disk drives are designed to be compatible with the NASCOM

FDC card descibed in the section 1.7.

P B TR,

Both single and double sided drives are supported under CP/M giving 374k
and 760k bytes capacity respectivly.

1.7 FDC card

The floppy disk controller card (FDC) is NASBUS compatible. Each
card can support up to 4 drives. More details can be found in the disk

syster hardware manual. As far as CP/M is concerned the base address of
this board should be set to EOH.

If double sided disk drives are to be used then two links may be
required on the FDC card. Links LK3 and LK4 if installed select drives A
“and B: or C: and D: respectively to be double sided.

More technical details can be found in the FDC hardware manual .

1.8 CP/M 2.2 systen disk

As mentioned previously the actual CP/M operating software is
contained on disk, therefore a system disk is required. This disk is

s eeha il dilak $

serialised, the number corresponding to a Digital Research licence number.
Although back-ups of this disk should be made in case of accidental erasure
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or wear, these copies must only be used on the systen for which they
purchased. Several other reguirements as descibed in the Digital Research
Licence Agreement must also be also be noted carefully. Make sure you

g2 3 L - el

understand this agreepent before proceeding to use cP/Mt
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2.0 Starting CP/M
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Once the required hardware has been assexol ana ¢ i“;
together the systen can switched on. This should be carrled ou
following order (NOTE - error xzessages are explained in section 4):
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Turn on computer, disk drives and associated monitor or TV. A sign
on message should appear at this stage:

CP/M 2.2 Boot Rev 2.1
Insert disk

Now insert the system disk into drive A: (the right hand drive)
as follows:

First ensure the door locking slide in the top right hand corner in
unlocked (no red dot showing).

Open the door by squeezing the door knob between finger and thurb.

Take the system disk from its envelope and insert fully into the

with the head window facing inwards and the write enable notch (which

ve
be covered by a write protect tab) on the left side.

DO NOT USE EXCESSIVE FORCE!
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t
pressure should be avoided. If there is a proble:
probably due to incorrect insertion of the disk.

he door lmob downwards until i

n seconds has elapsed then a further sessage will
T

In this case press RESET and the system should now boot from the disk.
If all is well a sign on nessage should be displayed.

Digital Research 20k CP/M vers 2.2
Nascon Microcomputers - rev 2.1
Drives A: & B: aaak, C: & D: bbbk
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where aaz and bbb are the di
760k for double sided drives

sk drive capacities {374k fo
)-

This message should then quickly followed by the systen prompt:

The system is now ready to accept CP/M 2.2 conmands as described in
CP/M handbook. WARNING: It should be noted that when any disk is changed
a warn or cold start should be performed to prevent some errors which can

L e

oecur if this is not done.

The first process once the system has been started for the first
time is to make a copy of the received system disk. At the sane tine, the



e systen to use the maxi.

un

size of the system should use th
amunt of remory. This process can be performed by first formatting a blank
disk (as described in the next section) and using PIP to copy all the files

across, MOVCPM to create a syster to use all the available remory and
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flnally SYSGEN to save this system on the new disk. The following connands
could be used to make a new systenm disk in drive B:

Forpat the disk (see section 3).

Copy all the files to the new disk.

PIP B:zA:%. %

Create a CP/M systen for the nerory available.

MOUCDM & B

I RFW W 2

Generate a systen on the new disk.

SYSGEN

press ENTER when asked for source drive, and B when asked for destination
drive.

This new disk should then be used and the naster disk as supplied should be
kept sonewhere safe and not subjected to constant use.
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RMAT

3.1 Description

Before any disk can be used on a NASCOM CP/M systen it has to be
forratted. This puts sector and track information on the disk. This
information is then used by the floppy disk controller and CP/M to store
and subsequently retrieve information.

The disks are formatted into 10 sectors per track of 512 bytes
each. There are 77 tracks on a single sided disk and 154 on a double sided
one.

To 5ch improved systen perfornance & skew factor is introduced at
the fornatting stage. This neans that the sectors are not nunbered
sequentially on the disk. This allows time for some processing between

reading consequtive sectors from the disk.
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1,2,3,4,5,6,7,
A skew of 3 gives:
1,8,5,2,9,6,3,10,7,4

Skew values of 1 to 5 are implemented in FORMAT rev 2.1.
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stes us
clock with no walt states. A 1little experizentation may give improved
results in particular instances.

The FORMAT progran FORMAT.COM is invoked by typing FORMAT followed
by the ENTER key whenever the CF/M prompt "A>" appears on the screen:

The sign on message should now be displayed followed by a request

=115 2ApEd WAL o ods T 3 Ll 13w L&D

for the drive to be formnat ted:"

Disk formatter Rev 2.1

§

fhich Dri

ve (A-D)?

Respond to this with relevant letter within the range stated (FORMAT is
aborted if an invalid drive letter is used}

NOTE: This can be drive A, but in this case ensure that the systen disk is
renoved before proceeding further otherwise ALL the information on this
disk will be lost in the formatting procedurel)

The system will respond with a message indicating whether a single
or a double sided disk is to formatted.

Formatting Single Sided Disk

or

Formatting Double Sided Disk

n



NOTE: If the drive selected is double sided then a double sided disk will
be formatted otherwise a single sided disk is assumed.

The systern now requests a skew value between 1 and 5.

Skew value (1-5) ?
Type the skew factor required (3 is standard)} followed by the ENTER key.

1r

armd Fea T T e s =l Lol aT-Ta)
¥ L LW Yy LI Liau

=1 [ w
track giving an indication of

~
(v

ife 314& i tte
nurber and the number of byt

Formatting side 1
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If the bytes written differs by more than 3 from the nominal value
of 6250 then the format will terminate with the display of an error ressage
(see section 3.3.).

If a double sided disk is being formatted then the process is
repeated for side 2.

Once the disk has been formatted a check is made to make sure that
the disk is readable. This consisits of reading all the tracks and sectors

on the disk in sequence. The side being checked is shown followed by the
track and sector nurbers as they are read.

Checking Side 1 T123456789 10

where T is the nurber of the track being checked, and the other numbers are
the sector niumbers as they are read.

Once the checking has been comnpleted, and if all is correct, the
nessage:

0 total retries.
will be printed.

This is repeated for side 2 if a double sided disk is being
fornatted.

Another disk to be fornatted will now be asked for. To abort FORMAT
press ENTER or control C when requested for the drive name or skew value.

3.3 Error nessages fron FORMAT

Several error nessages detailed below may appear if a problen is
detected by FORMAT. These are as follows:

FROAENY mmA iF 3+ g rnt o 2rrver moacassas tri1]1 annaaps
LYl LV L R B R Lo LI cldd Tl LWL A SO, WL LL Cdppiecil »
Disk speed more than 3 fast/slow
iny disk giving this error should not be used. Consistent errors of
this type may indicate a problem with the disk drive or the FDC card.



If any sector cannot be read first tine, then a retry is
automatically initiated. To inform the user that this has occurred, an
asterisk is written next to the sector nunber, one for each error. This

line is scrolled up so that the location of errors can be seen when fornat

has finished. The total number of retries on the disk is given at the end
of checking. After 5 unsuccesful tries to read a sector the format wiil

terninate with an error nessage.

damaged or sub standard
hen either the type of disk

Failure to format a disk

nredia. If several disks fail on the san; drive
or the drive should be suspected.

ot {a

3.3.3 Miscellaneous errors

Other errors are indicated with the message -

Fornat error code E

see section 4.2 for details of the error codes.



4, NASCOM CP/M error messages

Several error messages may occur in the use of CP/M, some of which
are peculiar to the NASCOM implementation.

4.1 Boot errors

4.1.1 Hardware errors

If the error gessage:

Hardvare error

appears when starting up the system, this indicates that it was not
possible for the coaputer to write to and/or read from the FDC card,
indicating that it 13 not set up correctly, not present or is faulty. This
fault must be corrected before proceeding further.

AL Lo

4,1.2 Bad disk reads

If the system cannot read the system tracks correctly from the disk
hen the following message will appear:

wt

Bad read

If the system booted off disk is configured for more memory than is
contained in the system used, a total system crash will result since the
operating software is written into the top of memory as defined on the
disk. It is for this reason that a minimum size system is supplied (20K).
This crash way show itseif as spurious characters on the screen, or siaply
not getting further than:

L=l e Y ]

CP/M 2.2 Boot Rev X.Y Insert disk

The CP/M operating system is stored on all system disks on reserved
tracks on the disk. If the disk being used has not had a CPF/M system
installed on it (by SYSGEN) then the following message may appear:

Not a aystem disk

NOTE: There is no reason why a system should not be installed on all
disks, since there is space always reserved for this purpose and this space
would not normally be used for any other purpose.

1A S0y LAelIl Pl EANS T .

4.2 BDOS errors

The standard BDOS error message isi-

BDOS ERR ON x: error

where x is the drive number, and “error" is cne of three possible types
Bad Sector
Select

R/0 (Read Qnly)

Notification of Read/write errors occur only after five retries, a



The BDOS ERR ON x: Bad Sector message 1is preceeded in the NASCOM
implementation of CP/M, by the following message:

Disk read error

Code Driv Trak Sect (in Hex)
C D T s

Try again (Y/N/1C) ?

{NOTE: A "read" error may occur even though the operation required is to
write to the disk.

C,D,T & S have the following meanings:

C is the error code taken from the 1793 FDC controller status register,
The error code is the sum of the individual errors detected as shown in the
table below.

Bit Description
7 (80) Drive not ready
6 {(u40) Write protected disk
5 (20} Head loaded
4 (10) Seek error
3 (08) CRC error
2 (04) Lost data
i (02) Data request
0 (00) Busy

Error 40 means a write protected dis
easily rectified by removing the write protect
Error code 1F is a special case indicating a drive select failure.
This caused by the failure to read any data from the selected drive and is
usually due to no disk being in the drive, or the drives not being switched

On.

D is the drive number where 00=drive A, Oizdrive B etc. T is the track
number (in hex) - this will be between 00 and 94 (equivalent to 154 tracks)

S is the sector nuaber - fron 0 to 9
There are three acceptable responses to this message:
Y {(Yes) - Initiate a further re-try.
TC ~ Warm starts CP/M.
N (No) - Pass control to the normal CP/M error handling routines which
will respond as follows:

Bdos Err On x: Bad Sector



The Bad Sector error means that the disk controller cannot find
a particular track and sector on the disk. This can be caused by either a
faulty disk (worn or not properly formatted) or a fault in the disk
controller nardware.

After printing this message, the computer waits for a user input.
If the response is anything other than ?C, then the error is ignored and

4-.“..4- YD AhE Ear-N o e e
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disk operations continue.
response.

he drive letter used was beyond the
1 of CP/M letters A: to D: are alliowed.
=

The Select error occurs if t
largest allowable. In revision 2
. It o n om
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A Read Only error occurs if an attempt is made to write to a read
only file or disk. In the case of a read only file this will have been set

using the STAT command. In the case of a read only disk this could have
i r h\r the STAT pomnand or automaticzlly =et hw the BDOS

haar ast nging o
e W AL dad s, e Ly i Wi o A Nl A ke Vot e e ¥
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itho
when it detected that a dlsk has been changed.

Normally a wara or cold start should be done after any disk change though

no problems will oceur if the new disk is only read. By making the disk
read rm'lv the BDOS prevents aceidental writing to a changed disk., To reset
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the flag in this case do a warm or ¢old start.
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5. NASCOM CP/M 2.2 software user notes - REV 2.1

These notes refer to CP/M 2.2 BIOS rev 2.1 and Boot EPRCM rev 2.1,

5.0 Block size

The CP/M block size is 2k, meaning that a minimn of 2k of
storage is set aside for each disk directory entry, with a maximun of

a )

128 directory entries.

5.1 Physical I/0 devices

The fbllowing physical I/0 devices are provided for in this

U Y el S AW DTN -
version of the CP/M BIOS, with provisions for the user to add further

devices that may be required.

CON:
TTY: Send even parity, receive strips parity
** CRT: Video screen and keyboard
BAT: as TTY:
UCt: as CRT: with user vector
RDR:
TTY: Strips parity
*i PTR: Returns 8 bits as received
UR1: as TTY: with user vector
UR?: as TTY: with user vector
PUN:
TTY: sends even parity
k¥ PTP: send all 8 bits as given
UP1: as TTY: with user vector
P2: RET instruction only (Null device)
LST:
TTY: sends parity even with handshake
CRT: to screen
* % LPT: Centronics parallel
UL1: as TTY: with user vector

#* Tndicates Distribution default values

5.2 Special key functions

The following special Key
the standard CP/M functions :-

5.2.1 For compatability with NASCOM 1 keyboards the "@" key will act as
a CONTROL key when unshifted and "€" when shifted.

5.2.2 The key combination CONTROL and ENTER will reverse the action of
the shift key.

5.2.3 The key conblnatlon CONTROL and E will echo all following

characters to the LST: device with no checking for control functions

ete. This allows direct access to any special functions that may be
supported on the printer eg. bold type. This mode is terminated when

l._l
l._l



5.2.4, The key combination SHIFT and Cursor right will invoke screen
de described in section 5.3.

A screen edit mode is provided to allow for speedy editing and
re-entry of conmand lines. This node is invoked by pressing SHIFT and
Cursor Right. The cursor is changed to the edit mode cursor character
and may be moved arcund on the screen by using the cursor control keys.
SHIFT and Cursor right may be used to insert a character in a line and
SHIFT and cursor left to delete one. CONTROL and X will delete the

entire line.

When ENTER iz pressed the complete line containing the cursor is
entered. The prompts that CP/M issues are deleted fron the lines entered
eg. >A, >B etc and "N M gnd ngn,

A CONTROL X character is issued as the first character following
a screen edit to delete any characters already in the CP/M buffer. This
feature may be disabled see section 6.1.

_________________ FWARITR] an DITTETRT FOOTWMD &% e ke d e 4 R any g
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make use of the screen edit function. NOTE the entire line is returned
ineluding any prompts except for the standard CP/M prompts detailed
above. This mnay cause problenrs with sone prograns.

NOTE: The CP/M text editor ED.COM will not function correctly with
screen edit when the line nurber appears as part of the prompt.
5.4, The Auto Load facility.
Brmrrt cadoarm dm marda franm miboanntrdina avoanibFdanm ~AF a £91a VY noLar
YAOLWAL O AN LWL QA B TACLL LWL LA AL (=5 J-J.J.G ulJUlA el

up or cold start. The command SUBMIT AUTO is executed causing conmnands
to be taken fron the file AUTO.SUB. This file must contain valid command
sequences as described in the CP/M docurentaion. Typicaily the file
would contain the nanre of a single .COM file for direct execution eq
MRASTI

[y Br e T L)

The selection of the auto load option is described in section
6.1

12



6. Configuration Utility - Rev 2.1.

6.0 Description.

With revisions 2.1 and later of CP/M a configuration progran is

supplied. This utility allows the user to customise the CP/M systexm fo suit
individual requirements, The utility is invoked by sinply typing its nare

Aad UL W LG L L Sl b il et e AR MWL L L WY Ak =il e

CONFIG followed by the ENTER key.
The options are presented as a series of questions in the form:-

tion (Alternatives) Default ?
If the ENTER Key is pressed then the default option is selected. Any
inappropriate entry will result in the question being asked again.

The questions are presented in groups of related options. A group

of question may be skipped with if no changes are required.

The options selected in the current systen are re
tracks of the disk in drive A: {which must be a CP/M
invocation of CONFIG.

After all the options have been selected the user is asked if all
changes are copplete. If not answer N and individual bDytes in the

configurable part of the BIGS may be changed. This is used mainly for
patching in custom I/0 drivers etc.
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Using the utility will not change the system copy within the
MOVCPM.COM file. If the size of the CP/M system is changed at any time by

o MAUODM and QYQORN utilities then 3 svsten is oreated with the
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d;strlbutlon default options selected.

6.1 Configuration options.

Keyboard options (Y/N) N 2

Answering Y to this question will allow changes to be rade to the Kkeyboar
options.

Initial delay (0-65535) 2048 ?

This value determines the initial delay for the auto repeat Key
lower value gives a decreased delay.

Repeat speed (0-65535) 192 ?

This value determines the repeat speed of the auto repeat functi
value gives increased speed.



Lower case unshifted (¥/N) Y ?

Answer Y if you require unshifted operation of keys A to Z to give lower

SHIFT key operation. This can also be acomplished using CONTROL ENTER as
described in section 5.2.2.
Screen edit key (0-FF) 17 ?

Tnis selects the Key combination required to enter the screen edit

The default is SHIFT and cursor right.

Screen dump key (0-FF) 16 ?

elects the key combination regu
an

3
LST: device. The defaulf is S

£
&

Fcho to LST: device key (0-FF) 05 ?

i e, 4
ANSwerili

input alon

c

£
Control X with screen edit (Y/N) Y ?

8 a control X to be sent as the first

R L

e a
t is terninated see section 5.3

This option

T =]
character after a screen ed

Screen options (Y/N) N ?

Answering Y to this question will allow changes to be made to the screen
options.

Cursor blink speed (0-65535) 640 ?

This value controls the cursor blink speed, a lower value gives a faster
blink.

Norzal cursor character (0-FF) S5F ?

This options selects the normal cursor character, the default is an
underline.

Screen edit cursor character (0-FF) OA ?

This option selects the cursor character during screen edit, the default is
three horizontal lines.

Left margin width (0-16) 10 ?

This option allows the position of the displayed text on the screen to be
adjusted to a central position.

NOTE: Increasing this value will cause characters to be lost off the
right hand side of the screen.

14



Disk options (Y/N) N ?

Answering Y to this question will allow changes to be made to the disk
options.

Nurber of disks (1-8) 4 ?

Use this option to set the number of drives installed in the system. This
aliows for earlier detection of illegal drive nanes.

Auto load option (Y/N) N ?

Selecting this option will cause the comnand SUBMIT AUTO to be executed
upon power up or RESET. If the option is selected then this file nust be

A ot - oualdiAd sat of oconnands as defined in the CP/M

s v
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documentation describing the SUBMIT utility.

Drive stepping rate (0-3) 3 ?

y the drives to be stepped at

The head stepping rate can be selected to allow
the maximun speed and hence mininize disk access tire. The number
corresponds to the following rates on a 5.25" double density system:-

0 6 1s

1 i2mns

2 20ms

3 30ns

The drives currently supplied step at 10ms so step rate 1 should be
selected. Some early drives however require a 30ms step. Repeated seek

P L R R P e )

errors (code 10) will occur if too fast a step is used. However when a seek
error occurs the the slow step is automatically selected to allow continued

use of the systen.

LST: device output options (Y/N) N ?

Answering Y to this question allows the options provided in the LST: device
drivers to be changed.

Printed lines per page (0-255) 62 ?

This selects the number of printed lines per page for the TTY: and LST:
devices. This option is only relevant if TTY: or LPT: form feed handling is
enabled.

Lines skipped at end of page (0-255) 4 ?

This selects the nunber of lines skipped at the end of each page on the
TTY: and LST: devices. This option is only relavent if TTY: or LPT: form

feed handling is selected.
TTY: handshake (Y/N) Y ?

If selected the handshake protocol 1is observed for the TTY: device.
Handshake is assumed to take place on BIT 7 of PORT O, where a LOW input
nornally indicates device busy.

15



TTY: READY active low (Y/N) N ?

Answering yes will cause the TTY: device driver to wait for the READY 1line
to g0 low before sending a character. Otherwise the driver waits for the
line to go high. NOTE: This option only applies if TTY handshake is

selected. o

Pt cat A= £ I hi\ =

TTY: form feed handiing (1/N) ?

If selected then a form feed character is translated intc the required
nurber of line feeds by the device driver. Perforation skips are also
perforned when required. The internal line counter is initialised at each

= nde age b o
L Lillio

cold start so the printer paper should be set to the top of a pa
tirne.

LPT: fora feed handling (Y/N) Y ?

1
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TTY: auto line-feed (Y¥/N) N ?

If selected this option causes

. .
cariage return. This is usefu

following a cariage return.

LPT: auto line-feed (Y/N) N ?

Answering Y to this question allows the device assignements selected after
a cold start to be changed.
Console (TTY: CRT: BAT: UCi:) CRT: 7

efault console device is to be changed then its naze should be
typed otherwise ENTER will leave the option unchanged

NOTE: The colon must be supplied as part of the device narne.

Reader (TTY: PTR: UR1: URZ2:) PTR: ?

As above but for reader device.

Punch (TTY: PTP: UP1: UP2:) PTP: ?

45 above but for punch device.

List (TTY: CRT: LPT: ULi:) LPT:

As above but for list device.

Answer yes if the jump vectors for the user device drivers are to be
changed.



i
z

This is fhﬂ address nf the st th routine Fnr a user console device.

UC1 input (O-FFFF} 4CIH ?
This is the address of the input routine for a user ceonscle device. The
default is the Nascon keyboard driver.

UCi output (O-FFFF) 4D98 7

This is the address of the output routine for a user console device. The
default is the CRT: driver routine.

F s ey liTuaaTs

UL1 output (0-FFFF) 4DBB 7

This is the address of the output routine for a user 1list device. The
default is the TTY: device driver.

i

[ L)
I
.

+

1 status (O-FFFF) 4E3

&

This is the address of the status routine for a user list device. The
default is the TTY: device driver.

I N [ Y r v rimh Y
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This is the address of the output routine for a user punch device. The
default is the TTY: device driver.

N Py hoafl o
- L H

This is the address of the input routine for the first user reader device.
The default is the TTY: device driver.

n
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'RT: uses AVC external video ? (Y/N) N ?

TR WA AL W LA L T il

.

Answer yes if the Nascon 2 video output is routed via the AVC external
video option.

Are all changes complete (Y/N) Y ?

inswering N to this question will allow individual bytes in the BIOS to be
changed in order to patchn in custon I/0 drivers ete.

Address to be changed (1600-16FF) 1600 ?

Valid addresses are 1600-16FF. #Any invalid address will terminate the

nedification sequence.
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New value (O-FF) 00 ?
The new value required should be typed. ENTER will leave the old value.

ve ontione on disk (‘!H} N 7?7

el W Yo e T

Answering Y to this question will cause the options selected to be written
to the disk. Any other reply will cause the programn to terninate with no
systen changes.
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Appendix A

CP/M with single drives

is has been mentioned it 1is possible to use a lot of CP/M
features with a single drive. Obvious function that can't be used are
those that require disk to disk copying. This will first be a problen
in backing up the supplied systemn disk!.

Backing up is possible as follows:

1. Formatting a disk can be done with one drive without problens
(making sure that disks are swopped at the correct timel).

2. Once formatted the new disk can be made into a systen disk as
follows:

2.1 Load drive with the master disk.
2.2 Use SYSGEN, entering the source as drive A

2.3 Once the source funtion is complete, swop disks.,

nation drive. Once this funtion is complete

in
en disk.

2.4 Now enter A as the dest
the new disk is then a systen

2.5 Now the built in functions are available (DIR, ERA etc), however,
the utility files (PIP etc) have to copied across to the new disk from
the master. These individual files can be copied using DDT:

DET filenare.ext

This loads the file named into memory and responds with:

NEXT PC
L P

where L is the length (bytes) in hexadecinal and P is the progran
counter start address for the file.

2.6 The hexadecinal number must be converted inte a decimal number of
pages {i.e. 256 byte blocks) of merory. This can be perforred by:

2.6.1 Knocking off the 2 trailing zeros fromn the hex number.

2.6.2 Converting the remaining number into decimal. e.g. 2a00 would go

to 23 at stage 2 A 1 this converted to decinal is Lllg (2 e 16 + 10 (a}

2 Al Jh = el Lllled WALV DL WD W MGl Al LY
H

x1).

2.7 Now change the disks - load the new disk.
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2.9 Now use this converted nunber (D) as follows:

N flona awk
Wk BF & ek BLALRE B Va

This will save the file on the new disk. This sane process needs to be
done to back up all files.
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NASCOM VDU control ccdes.

The following control codes are accepted by the NASCOM VDU

. [ S LY B B T o |
1§ WIGEr UL/l &.£ nev 2.0 and later.

3igh)

o

08H CTRL H/BS Back Space -
deletes the character to the left of the cursor.

nal oY T % P |
QAH CTRL J/LF Line Feed -

noves the cursor down one line scrolling if required.

OCH CTRL L/CS Form Feed -
clears the screen and hormes the cursor.

ODH CTRL M/ENTER Carriage Retum -
noves the cursor to the first position on the line.

12H CTRL R Erase to end of line -

erases the character under the cursor and all the characters to the end

bt R Lo-Pac R Vo L a8 ahalar LAl =1 L L

of the line.

13H CTRL S Erase to end of screen -
erases the character under the cursor and all the characters to the end

16H CTRL V/Shift Cursor Left Delete character -
deletes the character under the cursor and roves all the char
the right of it one place to the left.

17TH CTRL W/sShift Cursor Right Insert character -
moves the character under the curscor and all the
right one place right. The last character on a line wi
18H CTRL X Delete line -

delete the complete line containing the cursor.

Asurs wWTWT  uE o ET

19H CTRL. Y Hoxe -
hore the cursor, line t column 1.

1BH ESC Escape -

Followed by "=" this initiates a cursor load operation, any other
character is ignored. The "=" character should be followed by the
desired row and column nunbers plus 20 hex.

eg. fronm BASIC to set row R, colum C

Note: It is advisable to set the width to 255 to prevent the basic fron
inserting undesirable carriage return line feeds.

e T -y
1CH Cursor left -

move the cursor one place to the left.

1IH CQursor Right -
nove the cursor one place to the right.

1B Carsor Up -
nove the cursor up one line.

20



1FH Qursor Down -
nove the cursor down one line,

ba
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»

ful BIOS patch locations.

g

Most patches required in the BIOS can be mnade using the CONFIG

utility. However the following locations may be of use.

Ainy patches may be made in the current executing BIOS or in the

Tt Ty

MOVCPM, COM BIOS inage.

To rake permanent changes the MOVCPM inage must be changed

follows using DDT:-

Make any changes required
SAVE 41 MOVCPM. COM

The systen should now be generated using SYSGEN.

To make temporary changes the current BIOS c¢an be changed

rETOTY.

The addresses to be changed are calculated as follows:-

In MOVCPM inage :- addr = offset + QAOQOh

In current BIOS :- addr = offset + bias + 3400

as

in

where addr is the address to be patched, offset is the offset from the CCP
base and bias is the difference between the standard 20k CPM system and the

current systen size.
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Offset from

CCP base Workspace Nane

1633-41 DPB1 Disk parameter block 1
1642-50 DFB2 Disk parayeter block 2
165172 FC50/1 XLONG Initial repeat delay
1653 /4 FC52/73 XSHRT Repeat speed

1655 /6 Foo4 /5 XBLNK Cursor blink speed
1657 FC56 XKOPT Shift reversal

1658 XPLPG Lines per page

1659 FC58 ICUR Norral cursor

1654 FC59 MARGN Margin width

165B/C FC5A/B SuCt User console status
165D/E FC5C/D IucCt User console input
165F /60 FCSE/F ouCt User console cutput
1661 /2 FO60 /1 ULt User list output

1663 /4 F(62/3 UP1 User punch

1665 /6 FOB4 /5 UR1 User reader 1

1667 /8 FCO6 /7 UR2 User reader 2

166G/4 F68/9 SULA User list status

166B F6CA SPEED Drive step rate
166C-1671 F6CB-F670 Spares

1672 NDISK Numnber of disks

1673 XLSKP Lines skipped

1674 ECUR Edit cursor

1675 EDKEY Edit key

1676 I0BYT Initial I/0 byte

1677 PTKEY Scereen dump key

1678 - LIKEY List echo key

1679 TTYHS TTY handshake

167 A - HSSEN Handshake sense

167B TTYCS TTY fornm feed handling
167C LPTCS LPT form feed handling
167D TTYLF TTY auto line feed
167E LPTLF LPT auto line feed
167F CISRL scan serial port

1680 EDCX +X on screen edit

1681 AUTO Auto load option

1682 EXTN External videc

1683 USRINI User patches

The user ray patch his own routines into the following area eg. special I/0
drivers.

initialisation USRINI is called to initialise the PIO. This code should be
left if it is desired to use the PIO for a centronies type printer.

64 bytes are allowed for the routines starting at USRINI. Upon systen



User patch area:-

1683 USRINI: CALL PLLINI ;jinitialise the PIO
1686 RET
1687 DEFS 60 160 bytes for patches

16C3 ;BIOS code starts here

tio nter is maintained in page 0 at

int
locations 40-U41, This points to the bottom of free memory above the BIOS
and should be updated if this mexmory is used for any purpose.

In addition a free remory po
e
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I/0 routine writers guide.

The following specifications should be »et by the user provided I/0

Funetion: Wait for character input
Qutput:  Character in A, MSB reset

Input: None

Console status:-

Function: Sanple conscle status

Qutput:  A=FF if character is ready
4z0 if no character

Input: None

Function: OQutput character to console
Cutput: None
Tnput : character in C

List output:-

Function: Send character to list device
Qutput: None
Input: character in C

List status:-

Function: Sample list device status

Qutput: A=FF if ready to accept character
#=0 if not ready

Input: None

Reader input:-

Function: Read character fronr a reader device
Qutput: A=character
Trvirvit » Mnn‘ﬂ

Ak bl e AW A

Punch ocutput:-

Function: send character to punch device
Qutput: None

Input: Character in C

These routines may be patched into the BIOS in which case the
respective jump vectors should be changed using CONFIG.

Alternativly the autc load function may be used to download a file
containing the I/0 drivers. In this case the progran should set the jump
vectors in workspace RAM,

[\
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copy themselves up to spare RAM above the BIOS. The RAM should have been

reserved for this by using MOVCPM to create a system smaller than the

available mexory.
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Appendix E

Double/Single sided drive cqnpatability

Although double and single sided drives may be nixed in a systen
the nedia is incompatable. 1ie Double sided disks may not be reac on a
single sided drive and visa versa. All Nascom CP/M software is distributed
in single sided format with the exeption of the CP/M system disk which is

available in both.

=l

b 1T e :
to allow single side

‘ovided d
utillity is invoked by typing:i-

[a7 N i | A P 4 T ~A . r
followed by the drive letter when asked for

The drive selected will behave as a single sided drive until the next
RECLT

Niadlrl e
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