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Version 1.0X PDEVICE SUMMARY

Device Rriver Summary

1/0 om the Magrnum is normally performed through calls to the Bios
device drivers; either through Msdos ar via the Bicall mechanism.
This interface isolates tihe esrogrammer  from the hardware
pecul jarities of the machine aon which he ar she is working. This
section of the manual provides a summary of  the devics
defined for the Magnumi detailed summaries of the individual
devices follows, and should be read in conjunction with the Bicall
documentation. This documentation assumes familiarity with Msdos
Version 2 programming standarcdss: and should be uwsed with that

operating system’s programmer’s reference manual .

drivers

At boot time the following character devices are defined to Msdos

JCON’ - Read/write; 1/0 control capables consaole inputs
console output. Read calls to this device are
vectored to the internal keyboard device;
‘KBD’ 5 (see below); write calls are vectored to
the liquid crystal displays; ’LCD’; (see below).

2 AL - Read/write; 1/0 control capable. 1/0 to this
device is performed to the first serial port
(UARTOY . Imput and output are buffered within
the driver and flow control via the standard
H-ON/X~OFF? protocol is supported.

‘AXZ2? - Read/write; 1/0 control capable. 1/0 to this
device is perfaormed to the second serial port
(UARTL) . Input and output are buffered within
the driver and flow control via the standard
'KX-ON/X-OFF’ protocal is supported.

PO ~ Reacd/write; 1/0 capable. Reads from this device
return the current time of day and date; writes
upcdate these parameters to new values. The
format is as defined for the standard Msdos
real—time clock device.

JLCDY - Write only; [/0 capable. Writes to this device
appear on the internal liguid crystal display.
By default this device interprets the Ansi
standard control sequences for display devices;
within device limitations.

JKBD ~ Reacd only. Reads from this device access the
internal Magnum keyvboard. The driver buffers
the keyboard to allow wser type—ahead. The
function keys may be re—~defined via a
proprietary Ansi standard control sequence sent
to an Ansi output device ie either ‘LCD7 or
I,
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/RN - Write only. Writes to this device are passed to
the parallel output ports; via a standard
hardware handshake mechanism. Output to this
device is not buffered.

VCON? =~ Read/write; 1/0 control capables character
special device. Reads from this device are
vectored to  the internal keyboard device:
‘KBD’ ;5 writes are vectored to the internal
Magrnum video devices; ‘VID’. This device is
detined as the special character device to
Msdns; enabling high speed output via the
Interrupt 29 mechanism. This device is the
wsual alternate console.

‘VIDY - Write anly; 1/0 control capable. Writes to this
device are sent to the internal Magrum video.
By default this device interprets the Ansi
standard control SECUeNCEeSs for character
devices; again within the |imitations imposed
by hardware.

In addition; the Magnum defines a number of block devices
to Msdos. These are listed here. It should be noted that block
devices under Msdnos are not named but are referenced solely by
drive letters reflecting the order of their declaration to the
operating system.

ROM - Write protected block device; 3 units defined.
Unit 0 accesses the internal Magnum ROM areas
of size 128K bytes. This wunit is used to store
the BIOS; Msdos itself; and a number of the
utility programs. Units 1 and Z access the left
and right removeable ROM madules respectively.
These modules can each contain up to 128K bytes
af data; although typically they contain less;
they are uwswally used to store utility
PrOgrams .

RAM - Read/write block devices 1 unit defined. This
device accesses the internal ram area al located
to permanent storage; the size of this area is
defined by the memory configuration in the
machine at boot time. This device is wsuvally
restricted in size to 160K hytes.

Finallys systems based on the Magnum disk exparnsion box
(MFB) provide a flaoppy disk driver. This has the following
characteristics —

FLOPFY -~ Read/write block device; 2 units defined. The
floppy bhardware can support double 5 ideds
double density 5.2%” diskss; althoush other
formats are allowed by the software
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Fach device supports the 13 standard Msdos interface
calls for device drivers. /0 control calls are supported on  an
individual device basiss for special 1/0 purposes: such as screen
size determination for the display devices. However; in addition
tn the standard Msdos interface; these calls: along with a number
of others:; may be accessed through the Bicall mechanism. Bicalls
are typically used where an I/0 call would be unwieldy or
inappropriate; such as the setting of alarms in the real time
clock driver or interrogating driver version numbers. It is rare
that a user would need to access the Bios through the Bicall
mechanisms as the Msdos interface is wsuvally more appropriate and
more portable.
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Serial Port (UART) Driver

The UART driver controls both serial channels. It is declared to
Msdos as two separate devicess; ’AUX’ and AUXZ’ . Internal Bios
code maps accesses to these devices to the UART sub—systems units
0 and 1 respectively. For the purposes of this description we
will consider only UARTD: any information may be used identically
for UARTL.

The driver itself may conveniently be divided into two sections —
one interrupt driven in response to hardware interrupts from the
UART; the other invoked through Msdos or the Bicall mechanism.
These twn sections will be considered in turn.

The UORT interrupt handlers ‘uiint’: is invoked in response to
both transmit and receive interrupts. The transmitter will
interrupt when its holding register becomes emptys as the
character is transmitted; the receiver will interrupt as a
character is received.

Consider first the transmit interrupt. The handler will take a
character ftrom the transmit buffer; ‘txbuff’ and write it to the
UART. It the buffer is empty; then no character is transferred.
It the character received is an ‘X-0FF’ the transmitter is
de~activated; and no further characters will be sent wntil the
receipt of an ‘X-ON’ character.

The receiver interrupt is processed in a similar fashion —~ the
character is read from the UART and written into the receive
bufters ‘exbutt’. It this buffer fills to a set hish~water mark
(currently 10 characters from full) then the transmitier is
activated and an *X~-0OFF’ character is transmitted. When the
buffer subsequently drains tn a set |ow-water mark (currently 10
characters from empty) the transmitter is activated asain and an
'*~ON’ character is sent. Currently; both ‘rxbuft’ and ’txbutt’

are of size B0 characters.

Msdns and Ricalls transmit and receive characters through the
routines ‘uibwerite’ and ‘uibread’s respectively. ‘Uibwrite’
transfters the given number of characters intm “txbuff’;s it in
this process “txbuft’ becomes fulls the driver ‘sleeps’ the
machine until space is available. Similarly; ‘uibread’ drains the
reauested number of characters from ’exbutft’. It there are
insuffticient characters in the buffer to complete the transfer;
the driver returns immediately with the transfer count field in
the 1/0 request recard set to reflect the actual number of
characters that were read. There is however one important
exception to this rule — if the transfer request was for only a
single character; and ’rxbuft’ is emptys then the machine
‘sleeps’ until a character becomes available.

The Msdos flush routines act as would be expecteds “Uiiflush’
empties ’‘rxbutf’; ‘uintlush’ empties ’txbutf’.
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The 1/0 control read call is wused to interrogate the number of
characters stared in the rxbuftfer.
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Clock PDevice Driver

The clock sub—system implements the real—time clock facility
suparted by Msdos; with an extension to a powerful alarm
capability. The basic structure of the driver is shown
diagrammatical ly in the associated figure.

The clock is defined to Msdos as a read/write character device
with 1/0 capability named ‘CLK’; it is declared as the special
CLOCK devices which means it will be interrosated by Msdos
whenever the time and date are required.

‘Cebread’ and Cecbwrite’ implement the Msdos standard read and
write time and date calls; as defined for the clock device. These
rovtines simply interface to the hardware; converting between
Msdos standard format and that expected by the clock hardware
itself. Two points should be noted. The clock does not support
time of day to an accuracy greater than one second; thus the
hundredths—of-seconds field used by Msdos will always be ‘0 on a
read; and is5 ignored on a write. Secondly; the clock cannaot
adeguately support the Msdos concept of dates; therefore this has
been implemented in software; the day is maintained by the claock
sub—system in a memory structure known as ‘highcore’; and is
incremented each night at midnight via an internally maintained
alarm. In all circumstances this should be invisible to the user.

/0 control calls are used in the clock solely to enable and
disable three minute shutdown in the Magnum (see Power Down Modes
section in this manual).

The clock hardware is initialied to interrupt at a pre-set time -
the so called alarm capability. As the clock itself can only
store one alarm at any times the facility in the magnum to
accommodate a number of alarms is implemented in software; via a
table of pending alarms ‘ccalarmtable’. The next pending alarm
from this table is programmed into the clock; the clock interrupt
handler processes the alarm and re—programs the clock for the
next pending.

Alarms are set and cleared by means of Bicalls; these are

documented in that section of this manual. In summary however;
alarms bave the following characteristics -~
time -~ the time and day at which the alarm
will trigger
type ~ an alarm may be defined as one of
several distinct types. These are
Terminating -~ the alarm will occur onces and
then will be auvtomatical ly
deleted.
Daily ~ the alarm will occur at the
same time each day; after each
vccurrence it will be

re-scheduled for the next day
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Hour 1y — identical to the above; save
that the repetition rate is
every hour

Minutely - again; except minutely
Secondly —~ agains except secondly
heep ~ if this tield is non—zeros then when
the alarm triggers the Magnum will beep

repeatedly for around 10 secondss; in
order to alert the user that an alarm
has occurred. For safety reasones; it is
not permissible to set this field for a
repetetive (ie non—terminating) alarm.

flag pointer -~ this field contains a long (32 bit)
pointer to & location in RAM. This
location thus addressed should be set
to the state ’'PSLEEP’ before the alarm
is activated; if and only it it is in
this state; the alarm interrupt handler
will change its state to ‘PWOKEN’ when
the alarm triggers. If its not in this
states; then not only will the location
not be altered but the alarm will be
deleted from the table. This is a
saftety mechanism to prevent the
corruption of memory it the program
that originated the alarm has
terminated.

Source 1D -~ This field is not interpreted at all by

: the clock sub-system. It is used by

the program simply to provide a means
of identifying it’s own alarms from
those that may have been set by other
programs. Certain values are used by
the Bios and the Magnum diary utility;
they should be avoided by other

programs .
Uswallys a program will set a noisys terminating alarms; and
forget it. When the alarm sounds; the wuser will activate the

appropriate function to check status; the program can thens by
comparing its alarms with the time of day; respond appropriatelys
vsually with an explanatory message.

If a program wishes to suspend execution pending the arrival of

an alarm: the ‘wait’ Ricall in the clock sub—system can be used;
this function will ’sleep’ the Magnum until some event occurs; an
evert is any interrupt — it may be the arrival of the alarm; or

it may be some other event; such as a key stroke; or the arrival
of a character at the parallel port. Here; the flag-pointer
mechanism can be used tn resolve the uncertainty. If the location
pointed at had been set to ‘PSLEEP’ betore the call to ‘wait’s
then the arrival of the alarm would have caused its alteration to
TPWOKEN? s if it still in its original states; then the alarm has
not arrived; and ‘wait’ may be called asgain.
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In order to avoid any possibility that the alarm may already have
triggered between the setting of the alarmm and the call to wait,
the algorithm emploved for ‘wait’ may return immediately ie
before the alarm has trigaered. Thus, it is essential that the
call to Ywait’ is i wpriate while joop;
for example -

tlag = POLEEF;

setalrm(.......

do

5

wait(,.......
while (flag == PS_EER);
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Liquid Crystal Display Driver

The liquid crystal displays being a non interrupt driven device
is relatively simple in structure. The major components are
illustrated in the associated figure.

The driver maintains a RAM based memnry image of the current
displays ?lchuff’; ’lccopy’ is used to copy the contents of this
buffer +to the display hardware controller.

The display is declared to Msdos as a character device with 1/0
control capability. The device mame is ’LCD’. It should be noted
that write calls to the device CON’ will be vectored to the lLod
driver in a manner identical to writes to ’LCD’. ‘Lowrite’
implements the standard Msdos block write call. The requested
number of characters are copied from the given location to
‘lebuft’ s starting at the location specitied by the current
cursor pasition. The driver contiguration structure ’lcconfig’ is
interrogated to determine display format characteristics; this
structure is the standard VICONF’ structure as described in the
Appendices. It the driver is in Ansi mode (see below) then all
characters are processed according to the standard Ansi control
sequences (see Ansi section in this manwal); i+ Ansi mode is
disabled only the following control characters are recognised -
carriage returns |ineteed; backspace and horizontal tab.

[/0 contral write is wsed for a number of different purposes.
These are as fol lows -

Cursor Position — the display cursor is moved to the
specified position on the screen. This
mechanism is disabled whilst Ansi mode
is enabled.

Screen Dunp - the specified number of characters are
copied from the specified location
direct tn the display buffer; starting
at the current cursor pasition.
Absolutely no control character
processing is done — the text must be
in direct screen image form. This
mechanism provides extremely fast
screen access — the magnum word
processar; for examples dumps a full
screen of information after every key
stroke wsing this mechanism. The cursor
is wunaffected.

Screen Dump Home~ identical to ’‘Screen Dump’; save that
the characters are copied from the top
left hand corner position of the screen
(the ’home’ position) regardless of the
current position of the cursor. The
cursor is unaftfected.
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Display Mode - device characteristics (Ansi
capability: auto |ine~wrap; etc) may be
read.

Screen Format - the size of the screen; ie the number
of rows and columns on the displays may
be read.

It should be noted that all of the above callss; in addition to
the Ansi control sequences; work identically for the liguid
crystal display and the video. In this way it is possible to
implement utilities that work compatably on both display devices.
The Magnum wtilities are written with this in mind.

l.ike the video driver automatic |ine wrap and screen scraolling
have been supported however cursor activity at the end of the
screen is slightly differrent. After 80 charcters have been
displayed on any one line the cursor is not advanced to the next
charcter position but is held under the last character. When the
8lst character is sent it is displayed on the next line with the
cursar in the Znd charcter position. When the last |line on the
screen s reached and the Blst character is to be displayed the
screen is scrolled.
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Kevboard Device Driver

The keyboard driver may be divided into two sections — one
interrupt driven and invoked upon each key stroke; the other
invoked by Msdos or through the Bicall mechanism. These sections
will be described in turn.

The keyboard hardware causes an interrupt which transfers control
to the keyboard interrupt handler; ‘kbint’. The scan code is read
from the keybpard data register and mapped to its ASCII
equivalent; via the lookup table ’kbmaptb!’ and according to the
state of the keybpard shift—lock flag (see below). The resultant
character is placed in a first—ins first—out (FIFO) butfer,
‘kbbutt’ . The following characters are treated specially by the
interrupt handler and are not copied in the normal way -

CTRIL. < - decrease led screen contrast
CTRL. 7>~ - incréaae led screen contrast
SHIFT CTRL ’?’ ~ toggle key click on and off

L.OCK = toggle shiftt lock flas on and off
SHIFT CTRL. 'S’ - enable 3 minute shutdown

SHIFT CTRL ’C’ - disable 3 minute shutdown

SHIFT CTRI. P’ -~ terminate ’sleep’ in parallel port
driver

BHIFT CTRL. CHR -~ Any other shiftted control key is
ignared

The interrupt handler then terminates.

The keyboard (’KBD’) is defined to Msdpos as a read-only character
device. The major call is the block read handler ’kbread’. Upon a
read request for N characters; ’kbread’ will copy betweern orne and
N characters from the buffer to the requested location. [f the
bufter is emptys; the driver will ’sleep’; ie put the machine into
its partially powered down states until a key is pressed and the
interrupt handler asynchronously places a character in the

butfer. At this point the ’sleep’ will return and the read
operation will return with one character. If there are less than
N characters in the buffer; then all those present will be read
as requested and the driver will return. As the characters are

copied; any function key string mappings are performed. The
function key lookup table ’kbfrmapthl’ is initialised at boot
time to assign all function keys to their default values. New
mappings are assigned via the Ansi sequence interpreter ‘ankmap’.

‘Kbndread’ implements the non—destructives non—wait read call
vsed by Msdos for console status interrogation. The most recent
character in ’‘kbbutf’; if anys; is returned. It should be noted
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that this call will always return immediately with the requested
data ~ the machine will never be powered down. When it is desired
that the machine ‘sleep’ on a keystokes them the ’kbread’ call
should be used.

Kbtlush? flushes the keyboard buffer.
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Parallel Port Driver

As no buftfering of output characters is performed; the parallel
port driver is simple in structure.

The parallel port is defined to Msdos as a write only character
devices without 1/0 capability. The device name is ‘PRN’

The major call implements the block write function. Under
hardware handshake contral; the requested number of characters
are written in turn to the parallel output port. While waiting
for a handshake response the driver ’sleeps’ the machine. The
driver will not return until all requested characters have been
transterreds; or until a printer abort request is lodged. This
latter is generated by the keyboard in response to a special
control sequence (see Keyvboard driver documentation).
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Video Driver

The internal video on the Magnum is basef arcund the intel 1876
CRT controller and the internal 1186 DMA control lers.

The (8276 requests characters for display oma line by line basic
ie as it is displaying one character line; it reads into its
bufter the 80 characters for the next character |line. The
transter of characters from RAM to the i82746 is performed by DMA;
this transfer is performed for a complete screen without
processor interventions; via normal hardware synchronisation
between the DMA controller (DMAC) and the i82764. After a complete
screen has been transtferred; the DMAC interrupts the processor
whiczh re-initialises it for the next fRAMe. In this way
interrupts from the 82746 may be disabled when the screem s
static.

Scrolling is done by changing the relative synchronisation
between the top of the video screen and the beginning of the
video buffer. This is pertarmed by the video and DMA interrupt
handlers during the vertical retrace period; and leads to fast
stable scrolling.

The video driver is declared to Msdos as a weite only character
device with 1/0 contral capabilitys; ‘VID’. It should be noted
that write calls to the device VCON’ will be vectored to this
driver. Standard character writes are performed in the normal
tashion by the block write routines ‘vibwrite’. The requested
number of characters are transferred to the screen. [ the driver
is in Ansi mode (see below) then all characters are processed
according to the standard Ansi control sequences (see Ansi
section in this manual); if Ansi mode is disabled only the
tollowing control characters are recognised — carriage return
linefeed; backspace and horizontal tab.

170 control write is wsed for a number of different purposes.
These are as fol lows -

Cursor Position — the video cursor is moved to the
specified position on the screen. This
mechanism is disabled whilst Ansi mode
is enabled.

Sereen Dump ~ the specified number of characters are
copied from the specitied location
direct to the viden butters starting at
the current cursor position. Absolutely
no control character processing is done
- the text must be in direct screen
image form. This mechanism provides
extremely fast screen access — the
magnum word processors; for examples
dumps a full screem of information
after every key stroke using this
mechanism. The cursor is unaftfected..
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Sereen Dump Home- identical to ‘Georeen Dump’ s
the characters are copied from the top
leftt hand cormer position of the screen
(the ’home’ position) regardless af the
current position of the cursor. The
cursadr is unaffected.

save that

Viden Mode - device characteristics (Ansi
capability; auto |ine—wrap; etc) may be
read.

Screen Format -~ the size af the screen; ie the number
of rows and columns on the display; may
be read.

It should be noted that all of the above callss in addition to
the Ansi control sequences; work idemtically for the liguid
crystal display and the video. In this way it is possible to
implement utilities that work compatably on both display devices.
The Magnum utilities are written in this way.

Unlike the liquid crystal displays; the video hardware is capahle
of text highlighting. Attributes supported are —

Blink —the text will flash

Bold ~the text will be of higher intensity

Uline —the text will be under!ined

Reverse —the text will be displayed in inverse videno

Any number of the above attributes may be combined. An attribute
moce is enabled by writing a control string to the driver (see
Ansi docwmentation). That attribute will then remain in force
until the next attribute mode is specifieds; or the end of screens
whichever is closer. Fach attribute mode comsumes one character
position on the screen; this is known as ‘visible attribute’
capability.

It iz much more desireable to use the Ansi control sequences to
contral attributess; rather than programming the device directly
via a ’Secreen Dump’ call. The speed penalty is minimals and the
sequences will not bebave strangely on devices ather than the
videos such as the ligquid crystal display.
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ROM Device Driver

The ROM driver imposes onto areas of memory occupied by ROM the
format required by Msdos for block devices. Information may then
be stored in the machine in a form accessible by the operating
system in the normal way.

The ROM drive is declared to Msdos as a standard block devices
camprising three units. As this device is declared before any
other block devices; it occupies drives A7 ’B’; and ‘C’ in the
Magnum. Drive ‘A’ accesses the internal 128K ROM space; Drives
‘B’ and ‘C’ access the removeable ROM modules. Thgse latter can
contain up to 128k bytes eachs although typically they will
contain less. The standard modules shipped with the Magnum
typical ly contain 32k bytes each.

The minimum active functions required by Msdos for a block device
are ‘Block Read/Write’; ’Read BPB’; and ’Read Media Code’. These
will be discussed in turn.

As shown on the associated diagram; !the block read/write
functions ’‘robread’s is the most complex of the functions.
Consider first accesses to the internal BOM device; drive ‘A’.
Msdos requests a transfer of a number of sectorss starting at a
given start sector. This sector number is mapped to a physical
memory address: according to the ROM drive format definition (see
below). Data is copied from that address to the given buffer.

Accesses to either of the removable ROM modules are slightly more
complex. Due to |limitations on the address space of the 186
processors; both ROM modules!share the same physical address. Only
one module may be selected at any one times; by means of the ROM
control location ’rocontrol’. Depending on the unit number
speciftied by Msdos: the appropriate ROM module is selected; and
the data transtfer proceeds as described for the internal ROM
device.

Only read accesses are valid for these drives; any attempt to
write the device will provoke a ’Write Protect’ error. Similarly;
accesses to the removeable ROMs are preceeded by an integrity
check on the specified module; it data inappropriate to a ROM
device is present; then a ’Not Ready’ error is returned.

The ‘Get BPFB’ rcall is wsed by Msdos to quantify the device
characteristics — it specifies such things as sector ount and
sector size. ’‘Rogbpb’ implements this call for the ROM drives;
vsing the ROM configuration structure ’rocontig’. In the case nof
the removeable modules there is a possibility that this structure
is out of date. For this reasons ’romod’ is invoked to
re—calculate the contfiguration from the information stored in the
ROM module itself.

‘romeode’  implements the Msdos call to read the media descriptor
code for that device. In the ROM drive this call simply returns a
constant value appropriate to the device.
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The ROM drive memory format will now be described. It should be
noted at this point that this information is included for general
informational purposes only. It is not intended: nor will it be

supported,; that users should access the data in the ROMs other
than through the ROM device driver. Those users who wish to
proagram ROMs in the format appropriate to these drives should
contact a Dulmont representative.

ROM sectors are typically of size 128 bytes; and start at the
lowest physical address in the ROM; and proceed sequentially
upwards. Thus sectar [ in the internal ROM drive bas physical
address ‘EOOD0Y ;S sector 1 will have address ‘EO00807; sector 2
will have address ‘E0100°; and so on. There is wsuwally one
reserved sector; this is used by the ROM driver for the integrity
checking described above. Sectors are contigunus ie there is no
data stored between them; the Bios and some of the utilities use
this facility to execute directly from their ROM file image. The
size of the FATs and directories is determined on a per—device
basis, as appropriate for the information to be stored.
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RAM Pevice Driver

The RAM driver imposes onto areas of memory occupied by RAM the
tormat required by Msdos for block devices. Information may then
be stored in the machine in a form accessible by the operating
system in the normal way.

The RAM drive is declared to Msdos as a standard block device;
comprising one unit. As this device is declared immediately atter
the ROM driver; it occupies drive ‘D’ in the Magnum.

The amount of memory allocated to the RAM drive is determined at
boot time by the memory configuration of the Magnum. The RAM
drive memory area begins at the top of the internal RAM address
spaces ie ‘3fffft’: and proceeds downwards towards physical
address 00000’ ie in the opposite direction to the ROM drive.
Sector numbers proceed in the same direction ie sector 0 begins
at location 3180’5 sector 1 begins at ’*3++00’; and so on.
System memory; ie that wsed by Msdos and the Bios for normal
transient stores; begins at ‘0000’ and proceeds upwards. Both
these areas are sized at boot time; system memory by the Rios
kernel; and RAM drive memory by ’rsinit’. In most machines these
two areas are distinct ie separated by a gap in the memory space
where there is no RAM. In a machine which has 256K of internal
RAMs there is no gap. In these circumstancess an arbitrary
division must be made. The current allocation is 926K for system
memarys; 160K for RAM disk; this arrangement may however alter in
the future.

The minimum active functions required by Msdos for a block device
are ‘Block Read/Write’; ‘Read BPB’; and ’Read Media Code’. These
will be discussed in turn.

As shown on the associated diagrams; the block read/write function
is implemented by ’rsbreadwrite’. Msdos requests a transfer of a
number offfsectors: starting at a given start sector. This sector
number is mapped to a physical wmemnry address; according to the
drive format described above. Data is copied between that address
and the given buffer.

It the serial number of your Magnum exceecds ‘01400° then it
supports hardware protection for the upper 128K of R&M je
addresses ‘2Z0000° to ’3ffif’. Read/write access to these
iocations is guarded by a RAM protect latchs; ’rsprotect’. If
memtiry al located to transient storage exceeds 128K then the
protection must be disabled; in order to allow unimpeded access
to wpper memory. If; howevers as is normally the cases there is
less tham 128K of transient storage; then upper memory is
guarded:; and access only enabled within the RAM driver itself.

The ‘Get BPB’ call is used by Msdns to quantify the device
characteristics — it specifies such things as sector count and
sector size. ’Rsghpb’ implements this call for the RAM drive:
vsing the RAM configuration structure ’rsconfig’ calculated by
‘rsinit’ at boot time.
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‘Remcode’ implements the Msdos call to read the media descriptor
code for that device. In the RAM drive this call simply returns
an arbitrary but constant value appropriate to the device.

The RAM drive memory format will now be described. It should be
noted at this point that this information is included for general
informational purposes only. It is not intended; nor will it be

supporteds that users should access the data in the RAMs other
than through the RAM device driver.

RAM sectors are typically of size 128 bytess with 1 sector per
cluster. There are no reserved sectors. Sectors are contiguous e
there is no data svored between them. There is one FAT and 32
directory entries; the size ot the FATs and the number of sectors
is determined at boot time by the size of the RAM device.
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Fowgr Down Modes

There are 4 major power supplies in the Dulmont Magnum; these are

Memory paower - used to pawer the CMOS static ram and
the real time clock. This supply is
always enabled; even when the machine
is off.

Base power - used to power both the intermal and
the plug in roms;s the |liquid crystal
display; as well as much of the support
circuitry., This supply is enabled
whenever the |liquid crystal display is
alive.

CPU power ~ used to power the CPRU and”its
immediate support circuitry. This
supply is enabled whenever processing
is in progress.

Accessory power — wused to power the internal video
generator and the expansion bus.
Enabled only when the video is running
or an expansion unit is plugged in.

The fallowing figures represent the approximate power consumption
figures in the Dulwont Magrnum -~

Fower consumption with Memory: Base; CPU and Accessory — 2.0 amps
Power consumption with Memorys Base and CPU -~ 1.4 amps
Power consumption with Memory; Rase - (0.2 amps
Power consumption with Memory ~ 0.0 amps
Power capacity in internal batteries =~ 4.0 AHrs

From these figures it is clear that a Magnum running with CPU
enabled; even without videns will drain the batteries in a shaort
time. For this reasons power reduction by selective shutdown is a
critically important part af the Magnum design. This section will
give a broad overview of the mechanisms employed:; to the extent
necessary for the programming of applications to be used in
portable mode.

For reasons which will be described belows, the following
discussion concerns a machine running with video disabled and no
expansion unit in place.

The Magnum Bios powers down the CPU whenever the machine is
waiting for some event to occur. Uswallys the event will be the
canpletion of some 1/0 operations; such as a keystroke on the
intermal keyboard, or the transmission of a character through the
serial or parallel ports. In bardware terms; an event is simply
the nccurrence of some interrupt; thus here follows a complete
list of event sources in the Magnum —
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Keyboard ~ The kevboard will generate an interrupt
upon detection of any keystroke.

Serial Ports ~ Either serial port (UART) will generate
an interrupt atter the transmission or
reception of any character

Farallel Port ~ Completion of an input or autput cycle
through the parallel port will generate
an interrupt.

The clock can interrupt either at a set
frequencys; or at a pre—set time (an
alarm); normallys; only the latter mode
is enabled.

Real Time Clock

ROM Modu les - In order to allow wse of the ROM module
parts for device expansions interrupt
lines are provided at both interfaces.
When these ports are used for ROM
moduless these |ines are inactive.

3 min 5/down - 3 minutes aftter the CPU is turned off;
if Base power is enabled; an interrupt
is generated. This interrupt is used to
implement the 3 minute shutdown feature
(see below)

Drivers which cannot complete an 1/0 request disable CPU
power pending the appropriate event;: this operation is reterred
to in the driver documentation as ‘sleeping’ the machine. In
order to explains consider a request to the kevboard driver for a
character. If there is a character in its buffer; the 1/0 can
complete immediately. If; however; the keyboard buffer is empty;
then the 1/0 cannpt complete until a key is pressed. The driver
‘sleeps’ the machine — CPU power is removed whilst base power
remaing enabled. As it is Base power that maintains the displays
the user will not be aware that the machine bhas powered down in
any way .

If & key is now pressed: the bardware restores power to the CPU;
the keybpard interrupt will be recognised and processed by the
kevboard interrupt handlers; which places the appropriate
character in the kevboard buffer. The interrupt then terminates;
returning control to the program that was running when operations
were suspended — in this case; the kevboard driver. This driver
checks the buffer; ands, finding that there is now a character
presents; the [/0 aperation is completed.

It the interrupt had been!from some other sources howevers such
as the reception of a character by the parallel port; then the
keyvhoard driver would find upon regaining control that its buffer
was still empty; it wouwld thus re-sleep the machines; wntils
eventual ly a character arrived.
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This fundamental operation is repeated in concept
throughout the Magnum [/0 system. The serial port driverss for
examples; will sleep the machine in between character
transmissinns; the CPU is enabled only long enough to process the
interrupt and pass another character to the UART. In this ways
average power consumption in the Magnum under normal usage is
reduced to a small fraction of its peak value.

This approach imposes an important restriction on
programmers working with the Magnum — programmed loops on pending
1/0 must be avoided. This is not difficult to achieve under the
ralls available in Msdos Version 25 however it implies that the
venerable ‘constat’ spin |loop common to CR/M and Msdos Version 1
is o longer appropriate.

The internal viden generator in the Magnum makes uwuse of
the DMA controller present in the 11865 far this reason; coupled
with the fact that the video generator must be powered
continuously to maintain the display; the Magnum cannot power
down when the video display is enabled. The Magnum videao should
not be used with battery power; the consumption is simply too
great. When viden is enableds the ’‘sleep’ mechanism is dischled
by the Bios software; the same calls are issued but the CPU will
loop within the Bios awaiting the completion of the specified
1/0.

A feature is provided in the Magnum to completely shut the
machine down after 3 minutes of inactivity. The function comes
into effect aftter the machine has been put to ‘sleep’ in the
manner described above — ie CPU power disabled with Base power
enabled. &n internal counter started by the switching offt of the
CPU power generates an interrupt after 3 minutes;: the interrupt
handler then disables all power supplies; thus completely
switching off the machine in a manner identical to the pressing
of the ‘OFF’ key.

When the *ON’ key is pressed; CPU and base power are restored by
the hardware; the Bios restores the machine state precisely to
that present before the arrival of the shutdown interrupt — the
led sereen is restored; as are the serial port characteristics
and all pther machine variables. Control then returns to the
previous task: usually one of the drivers awaiting completion nof
1/0 in the manner described above. As that I/0 will still not
have completed (no events can accur whilst the machine is
switched completely off)s the driver will re~’sleep’ the machine
~ disabling CPU power but retaining Base power. If the 1/0 has
still not completed after a further three minutes; then the
shutdawn sequence s again performed.

Three minute shutdown el iminates the problem of an
unattended machine; running without mains power; with Base power
draining the batteries past their safe level. There are however
circumstances where shutdown is not desireable ~ such as, for
example; an unattended Magnum coupled to a wmodem awaiting
communications. For this reason:; the facility may be disabled -
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both from the keyboard (see the kevboard driver documentation)s
and under programmer control (see the Bicall documentation for
the Clock Sub-system). This facility should clearly be treated
with care; as damage to the batteries and internal data may occur
it the batteries are exhauvsted. Three minute shutdown will always
be re-enabled immediately atter the machine has been switched on
via the ‘ON’ key.
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INTRODUCT ION

This chapter describes the Dulmont Magnum’s usage of the MZDOS
1/0 contral (loct!) function documented in the Programmer’s
Reterence Manvals page 1-121.

The Ioct! function reads aor weites information to or from an open
device handle. The Joct! call is routed to the correct service
routine via a three level vectoring system based on a device
hancdles an ioctl function (either read or write) and a command
offset in a parameter block — the address and size of which are
set up in the calling registers, All the commands supported by
the Dulmont Magnum are outlined in Table 1.

An ioct! call is invoked through interrrupt INT Z21. Parameters
are passed to and from the service routine via registers and a
parameter block set up before the interrupt is called. The call
conventions are

ah = A4H  (Joct!l function code)

bx = handle from previous open on device

bl = [1,1,2.. (drive for FD function calls)
ds :dx = address of parameter block

& = 14 (size of parameter block)

al = 2;3:4,5 (function code)

parameter block

Struc
cmd dw (?)5 command
troff dw (?); address of bufter or struc
trent dw (?7)5 size of buffer or struc
tiller dd (?);5 reserved

ends

The results of the service routine are returned by either
updating the paramete block and/or the ax register.

To perform an IOCTL. function on a device it must firstly be
opened. This is done as described in the M3D0O5 PROGRAMMER’S

REFERENCE. MANLIAL. .



INTRODUCT ION

Valid device driver names are |isted below:

Device Mame Driver
ALX Serial Aux Driver
ALXZ Serial AuxZ Driver
ClK Clock Driver
FD Floppy Disk Driver
KBD Kevboard driver
CON Keyhoard, LCD Driver
LCD L.CD driver
VCON Videns Keyboard Driver
ViD Viden Driver

page 2



AUX SUBSYSTEN

Scpported Ioctl Calls

FUNCTION CODE

READ IOCTL
Read NO. chars on queue 0



EUX SUBSYSTEN

SUBSYSTEN: AUX
Name(fn): Iocti Read - Read Number of Queued Characters
Call

ah = 44H (Ioctl £fn number)

al = 2 (function code)

bx = handle (from OPEN on "AUX" device)

ds:dx = parameter block address

cx = 14 (size of parameter block in bytes)

Parameter Rlock

struc
cmd aw (?) ; 0 i
troff daw (?) ; address of word 'count'
trcnt dw (?) ; = 2 (size of word 'count')
filler dw 4 dup (?); reserved

ends

Return

Carry set:
ax = 6 (invalid handle)
1 (invalid function)
13 (invelid data)
= 53 (access denied)
Carry not set:
ax = 14 ) (size of parameter block in bytes )
count = current number of characters in the queue

Explanation 7
: Determines the number of characters in the receiver
character gueue for the - AUX device.

On exit the value of the word ‘count' is set to the
-number of characters in the AUX receive gueue.



AUX2 SCBSYSTEN

FUNCTION CODE

READ IOCTL
Read NO. chars on queue o]



AUX2 SUBSYS~—EM

SUBSYSTENM: AUXZ
Neme(fn): Ioctl Read - Read Number of Queued Characters
Cell
ah = 44H (Ioctl fn number)
al = 2 (function code)
bx = handle (from OPEN on "AUX2" cdevice)
ds:dx = parsmeter block address
cx = 14 (size of parameter block in bytes)
Parameter Block
struc
cmd aw (?) ; 0
troff dw (?) ; = address of word 'count'
trcnt dw (?) ; = 2 (size of word 'count')
filler dw 4 dup (?); reserved
ends
Return

Carry set:
ax = 6 (invalid handle)
= 1 (invalid function)
= 13 (invalid data)
= 5 (access denied)
Carry not set:
ax = 14 (size of parameter block in bytes)
count = current number of characters in the gueue

Explenation

Determines the number of characters in the receiver
character gueue for the AUX2 device.

On exit the value of the word 'count' is set to the
number of characters in the AUX2 receive gueue.



READ IOCTL
Set Shutdown Mode

WRITE IOCTL
Read Shutdeown Mode

CODE

us
1]



SUBSYSTEM: CLOCK
Neme(£fn) = Ioctl Read - Read shutdown Mode
Call
ah = 4¢§ (Ioctl fn number)
al = 2 (function code)
bx = handle (from OPEN on "CLK" device)
ds:dx = parameter block address
cx = 14 (size of parameter block in bytes)
Parameter Block
struc
cmd dw (?) ; = 55
troff dw (?) ; = address of byte 'mode’
trent éw (?) ; =1 (size of byte 'mode')
filler dw 4 dup (?); reserved
ends
Return
Carry set:
ax = 6 (invalid handle)

1 (invalid function)
13 (inyalid data)
5 (access denied)

Carry not set:

ax = 1
mode =

Explanation

(size of byte 'mode')
0 if 3 minute shutdown disabled
1 if 3 minute shutdown enabled

Sets the value in the byte 'mode' to show whether

minute

shutdown is enabled or not.

3
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CLOCK SUBSYST

SUBSYSTEM: CLOCK
Name(£fn): Iocti Write - Set Shutdown Mode
Call
ah = 44H (Ioctl fn number)
al = 3 (function code)
bx = handle (from OFEN on "CLK" device)
ds:dx = parameter block &ddress
cx = 14 (size of paremeter block in
Parameter
struc
cmd dw (?) ; = 55
troff dw (?) ; = address of byte
trcnt dw (?) ; = 1 (size of byte
filler .dw 4 dup (?); reserved
ends
Return
Carry set:
ax = 6 (invalid handle)
1 (invelid function)
= 13 (invalid data)
= 5 (access denied)
Carry not set:
ax = 14 (size of parameter block in bytes)
Explenation
Reads the wvalue 1in the byte 'mode' and

disables 3 minute shutdown appropriately.

On entry the value in the byte 'mode' is set
mode = 0 if 3 minute shutdown is to
l] if 3 minute shutdown is to

bytes)
Block
'mode’
'mode ')
enables or

as follows
be disabled
be enabled



Supported Ioctl

KEYBOARD/LCD SUESYSTE

Calls

FUNCTION CCDE

READ IOCTL

Read Vidmod

Read screen from home
Get Cursor Position
Read Screen Format

Read screen from cursor

WRITE IOCTL

Write to screen from home
Set Cursor Position

Write to screen from cursor

BHW N O

SN



SUBSYSTEM: KEYBOARD/LCD

Neame(£fn): Ioctl Read - Read vVidmod
Call
ah = 44H (Ioctl £n number)
al = 2 (function code)
bx = handle (from OFEN on "CON" device)
ds:dx = parameter block address
cx = 14 (size of parameter block in bytes)
Parameter Block
struc
cmd dw (?) ; 0
troff dw (?2) ; = address of VIMOD structure
trcnt dw (? : = 19 (size of VIMOD struc)
filler dw 4 dup (?) ;reserved
ends
Return

Carry set:
ax = 6 (invalid handle)
1 (invalid function)
13 (invalid data)
= 5 (access denied)
Carry not set:
ax = 14 (size of parameter block)

Explanation
Copies current LCD VIMOD structure (see Appendix C) into
the address specified by troff in the parameter block.



SUESYSTENM: KEYBOARD/LCD
Neme(fn): Ioctl Read - Read screen from home
Call
ah = ¢44H (Ioctl fn number)
el = 2 (function code)
bx = handle (from OPEN on "CON" device)
ds:cX = parameter block addrecss
cx = 14 . (size of parameter block in bytes)

Farameter Block

struc
cmd adw (?) ; 1
troff dw (?) ; = address of transfer buffer
trcnt aw (? H = no of bytes to be transfered
filler dw 4 dup (?) ;reserved

ends

Return

Carry set:

ax = 6 (invalid handle)

1 (invalid function)

13 (invalid datsa)

5 (access denied)

Carry not set:

ax = 14 size of parameter block in bytes

Explanation 7
' Trcnt bytes are read into the transfer buffer from the
console starting from the home position.



SUBSYSTEM: KEYBOARD/LCD
Neme(fn): Ioctl Read - Get Cursor Position
Cell

ah = 44H (Ioctl fn number)

2l = 2 (function code)

bx = handle (from OPEN on "CON" device)

ds:dx = parameter block address

cx = 14 (size of parameter block in bytes)

Parameter Block

struc
cmd db (?) ; = 2
troff dw (?) ; = addrecss of CPOS structure
trcnt aw (?) ; = size of CPOS structure
filler dw 4 dup (?) ;reserved

ends

Return

Carry set:

ax = 6 (invalid handle)

1 (invalid function)
13 (invalid data)

5 (access denied)
Cerry not set:

ax = size of parameter block

"

ExXxplanation
The current CPOS structure (see Appendix C) 1is copied
into the buffer at the address specified by ‘'troff' in
the parameter block.



XEYBOARD/LCD SUBSYSTEM

SUBSYSTEM: KEYBOARD/LCD
Name(£fn): Toctl Read - Read Screen Format
Call

ah = 44H (Iocctl fn number)

al = 2 (function code)

bx = handle (from OPEN on "CON" device)

ds:dx = parameter block addrecss

cx = 14 (size of paremeter bliock in bytes)

Farameter Block

struc
cmd aw (?) ; = 3
troff dw (?) ; = &address of SFRMT struc
trcnt dw (?) ; = 4 (size of SFRMT struc)
filler dw 4 dup (?) ;reserved
ends
Return
Carry set:
ax = 6 (invalid handle)
= 1 (invalid function)
= 13 (invalid data)
= 5 (access denied)
Cerry not set:
ax = 14 (size of parameter block in bytes)

Explanation
The SFRMT structure (see Appendix C) is copied into
buffer at the address specified by troff in the parameter
block.



KEYBOARD/LCS SUBSYSTENM

SUBSYSTEM: KEYBOARD/LCD
Name(fn): Icctl Read - Read screen from cursor
Call
ah = 44H (Ioctl fn number)
al = 2 (function code)
bx = handle (from OPEXR on "CON" device)
ds:dx = paraeameter block address
cx = 14 (size of parameter block in bytes)
Parameter Block
struc
cmd aw (?) ; = 4
troff dw (?) ; = address of transfer buffer
trcnt dw (? ; = no of bytes to be transfered
filler dw 4 dup (?) ;reserved
ends
Return

Carry set:

ax = 6 (invalid handle)

1 (invalid function)

13 (invalid datea)

5 (access denied)

Carry not set:

ax = 14 (size of parameter block in bytes)

Explanation

Trcnt bytes are read into the transfer buffer from the
console starting at the current cursor position.



XEYBOARD/LCD SUBSYSTEM

SUBSYSTENM: KEYBCARZ/LCD
Name(fn): Ioctl Write - Write to screen from home
Call

ah = 44H (Ioctl £n number)

al = 3 (function code)

bx = handle (from OFPEN on "CON" device)

ds:dx = parameter block address

cx = 14 (size of parameter block in bytes)

Parameter Block

struc
cmd dw (?) ; = 1
troff adw (?) = address of transfer buffer
trcnt dw (?) ; = no. of bytes to be transfered
filler dw 4 dup (?) ;reserved

ends

Return

Carry set:
ax = 6 (invalid handle)
1 (invalid function)
13 (invalid deta)
= 5 (access denied)
Carry not set:
ax = 14 (size of parameter block in bytes)

Explanation
Trcnt bytes from the transfer buffer are written to the
console starting at the home position. The cursor
position is not affected.



SUBSYSTEM: KEYBOARD/LCD
Neme(fn): Ioctl Write - Set Cursor Position
Cali
ah = ¢&4H (Ioctl £n number)
al = 2 (function code)
bx = handle (frem CFEN on "CON" device)
ds:d». = parameter block addrecs
cx = 14 (size of parameter block in bytes)

Parameter Block

struc
cmd dw (?) ; = 2
troff aw (?) ; = address of CPOS structure
trcnt dw (?) ; = size of CPOS structure
filler dw 4 dup (?) ;reserved

ends

Return

Carry set:
ax = 6 (invelid handle)
1 (invalid function)
13 (invelid data
= 35 (access denied)
Carry not set:
ax = 14 (size of parameter block in bytes)

Explanation
Sets the cursor position to the value set up in the CPOS
structure (see Appendix C).

Note. This IOCTL call will not be put into effect if the
ANSI field in the VIMOD structure is active.



SUBSYSTENM: KEYBOARD/LCD
Neme(fn): Ioctl Write - Write to screen from cursor
Cell

ah = 44H (Ioctl £n number)

al = 3 (function code)

bx = handle (from OFEN on "CON" device)

ds:dx = parameter block address

cx = 14 (size of parameter block in bytes)

Parameter Block

struc
cmad dw (? H = 4
troff dw (?) ; = address of trensfer buffer
trcnt dw (? H = no of bytes to be transfered
filler dw 4 dup (?) ;reserved

ends
Return

Carry set:

@aXx = 6 (invalid handle)

1 (invalid function)

13 (invalid data)

5 (access denied)

Carry not set:

ax = 14 (size of parameter block in bytes)

Explanation
Trcnt bytes from the transfer buffer are written to the
Screen starting at the current cursor position.



SUBSYSTENM: LCD

Neme(£fn): Ioctl Read - Read screen from home
Call
ah = 44H (Ioctl fn number)
al = 2 (function code)
bx = handle (from OFEN on "LCD" device)
ds:dx = parameter block address
cx = 14 (size of parameter block in bytes)

Parameter Block

struc
cmd aw (?) ; = 1
troff dw (?) ; = address of transfer buffer
trcnt dw (? : = no of bytes to be transfered
filler dw 4 dup (?) ;reserved

ends

Return

Carry set: -
ax = 6 (invalid handle)
1 (invalid function)
13 (invalid data)
= 5 (access denied)
Carry not set:
ax = 14 (size of parameter block in bytes)

Explanation
Trcnt bytes are read into the transfer buffer from the
screen starting the home position.



m

UBSYSTEM: LCD

Name(fn): Ioctl.Read - Get Cursor Position
Call
ah = 44H (Ioctl f£n number)
al = 2 (function code)
bx = handle (from OFEN on "LCD" device)
ds:dx = parameter block address
cx = 14 (size of parameter block in bytes)

Parameter Block

struc
cmd db (?) ; = 2
troff aw (?2) ; = address of CPOS structure
trcnt daw (?) ; = size of CPOS structure
filler dw 4 dup (?) ;reserved

ends

Return

Carry set:

eax = 6 (invalid handle)

1 (invalid function)

13 (invalid data)

5 (access denied)

Carry not set:

ax = 14 (size of parameter block in bytes)

Explanation
The CPOS structure (see Appendix C) is copied into the
buffer at the address specified by ‘'troff' in the
parameter block.



SUBSYSTENM: LCD

Name(£fn): Ioctl Read - Read Screen Format

Call
ah = 44H (Ioctl £n number)
al = 2 (function code)
bx = handle (from OFEN on "LCD" device)
ds:dx = parameter block address
cx = 14 (size of parameter block in bytes)

Parameter Block

struc
cmd aw (?) ; = 3
troff dw (?) ; = address of SFRMT struc
trcnt aw (?) ; = 4 (size of SFRMT struc)
filler dw 4 dup (?) ;reserved

ends

Return

Carry set:
ax = 6 (invalid handle)
1l (invalid function)
13 (invalid data)
= 35 (access denied)
Carry not set:
ax = 14 (size of parameter block in bytes)

Explanation
The SFRMT structure (see Appendix C) is copied into the
buffer at the address specified by troff in the parameter
block.



SUBSYSTENM: LCD

Name (fn): Ioctl Read - Read scre=n from cursor
Call )
ah = 44H (Ioctl fn number)
al = 2 (function code)
bx = handle (from OFENR on "LCD" device)
ds:dx = parameter block address
cx = 14 (size of parameter block in bytes)

Parameter Block

struc
cmd daw (?) ; = 4
troff dw (?) ; = address of transfer buffer
trcnt dw (? : = no of bytes to be transfered
filler dw 4 dup (?) ;reserved

ends

Return

Carry set:
ax = 6 (invalid hendle)
1l (invaelid function)
13 (invalid date) i
= 5 (access denied)
Carry not set:
ax = 14 (size of parameter block in bytes)

Explanation )
Trcnt bytes are copied into the transfer buffer from the
screen starting at the current cursor position.



SUBSYSTEM: LCD

Neme(£fn): Ioctl Write - Write to screen from home
Call

ah = 44H (Ioctl fn number)

al =3 (function code)

bx = handle (from OPEN on "LCD" device)

ds:dx = parameter block address

cx = 14 (size of parameter block in bytes)

Parameter Block

struc
cmd dw (?2) ; = 1
troff dw (?) ; = address of transfer buffer
trcnt dw (?) ; = no. of bytes to be transfered
filler dw 4 dup (?) ;reserved

ends

Return

Carry set:
ax = 6 (invalid handle)
= 1 (invalid function)
13 (invalid data)
5 (access denied)
Carry not set:
ax = 14 (size of parameter block in bytes)

Explenation
Trcnt bytes from the transfer buffer are written to the
screen starting at the home position.



SUBSYSTEM: LCD

Neme (£fn): Ioctl Write - Set Cursor Position
Call .
e¢h = 44H (Ioctl fn number)
al = 3 (function cocde)
bx = handle (from OFEN on "LCD" device)
ds:dx = parameter block address
cx = 14 (size of parameter block in bytes)

Return

Parameter Block

struc
cmd dw (?) ; = 2
troff dw (?) ; = address of CPOS structure
trcnt dw (?) ; = size of CPOS structure
filler dw 4 dup (?) ;reserved

ends

Carry set:
ax = 6 (invalid handle)
= 1 (invalid function)
13 (invalid data)
5 (access denied)
Carry not set:
ax = 14 (size of parameter block in bytes)

n

Explanation

Sets the cursor position to the value set up in the CFPCS
structure (see Appendix C).

Note. This IOCTL call will not be put into effect if the
ANSI field of the VIMOD structure is active.



SUBSYSTEM: LCD
Name (fn): Ioctl Write - Write to screen from cursor
Cell
ah = 44H (Ioctl fn number)
al = 23 (function code)
bx = handle (from OFPEN on "LCD" device)
ds:dx = parameter block address
cx = 14 (size of parameter block in bytes)
Parameter Block
struc
cmd aw (?) ; 4
troff daw (?) ; = address of transfer buffer
trcnt dw (? ; = no of bytes to be transfered
filler dw 4 dup (?) ;reserved
ends
Return

Carry set:

ax = 6 (invalid handle)

1 (invalid function)

13 (invalid data)

5 (access denied)

Carry not set:

ax = 14 (size of parameter block in bytes)

Explanation

Trcnt bytes from the transfer buffer are written to the
screen starting at the current cursor position.
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KEYBOARD/VIDEO SUBSYSTEM

SUESYSTEM KEYBOARD/VIDEO
Name(£fn): Ioctl Read - Read Vidmod
Cell
ah = 44H (Ioct)l fn number)
al = 2 (function code)
bx = handle (from OPEN on "VCON" device)
ds:dxXx = parameter block addrecss
cX = 14 (size of parameter block in bytes)

Parameter Block

struc
cmd daw (?) ; =0
troff dw (?) ; = address of VIMOD structure
trcnt dw (? : = 19 (size of VIMOD struc)
filler dw 4 dup (?) ;reserved

ends

Return

Carry set:
éax = 6 (invalid handle)
1 (invalid function)
13 (invalid data)
= 5 (access denied)
Carry not set:
ax = 14 (size of parameter block in bytes)

Explanation
Copies current VIDEO VIMOD structure (see Appendix C)
into the address specified by troff in the parameter
block.



SUBSYSTEM: KEYBOARD/VIDEO
Neame(£fn) : Ioctl Read - Read screen from home
Cell
ah = 444 (Zoctl fn number)
al = 2 (function code)
bXx = handle from OFEN on "VCON" device)
ds:dx = parameter block address
cx = 14 (size of parameter block in bytes)
Parameter Block
struc
cmd dw (?) ; 1
troff aw (?) ; = address of trensfer buffer
trcnt dw (? : = no of bytes to be transfered
filler dw 4 dup (?) ;reserved
ends
Return

Carry set:
ax = 6 (invalid handle)
= -1 (invalid function)
13 (invalid data)
= 5 (access denied)
Carry not set:
ax = 14 (size of parameter block in bytes)

Explanation

Trcnt bytes are read into the transfer buffer from the
screen starting at the home position.



KEYBOARD/VIDEO SUBSYSTEM

SUBSYSTEN: KEYBOARD/VIDEO
Name(£fn): Ioctl Read - Get Cursor Position
Cali
ah = 44K (Ioctl fn number)
el = 2 (function code)
bx = handle (from OPEN on "VCON" device)
ds:dx = parameter block address
cx = 14 (size of parameter block in bytes)

FParameter Block

struc
cmd db (?2) ; = 2
troff dw (?) ; = address of CPOS structure
trcnt dw (?) ; = size of CPOS structure
filler dw 4 dup (?) ;reserved

ends

Return

Carry set:
ax = 6 (invalid handle)
1 (invalid function)
= 13 (invalid data)
= 5 (access denied)
Carry not set:
ax = 14 (size of parameter block in bytes)

Explanation
The CPOS structure (see Appendix C) is copied into the
buffer at the address specified. by 'troff' . in the
parameter block.



KEY3CARD/VIDEO SUBSYSTEM

SUBSYSTEM: KEYEOARD/VIDEOQO
Neme (£fn): Toctl Read - Read Screen Format
Call
ah = 44H (Ioctl fn number)
al = 2 (function code)
bx = handle (from OFEN on "VCOKN" device)
ds:dx = parameter block address
cxX = 14 (size of parameter block in bytes)

Parameter Block

struc
cmd dw (?) ; = 3
troff dw (?) ; = address of SFRMT struc
trcnt dw (?) = 4 (size of SFRMT sStruc)
filler dw 4 dup (?) ;reserved

ends

- Return

Carry set:
ax = 6 (invalid handle)
) 1 (invalid function)
13 (invalid data)
= 5 (access denied)
Carry not set:
ax = 14 (size of parameter block in bytes)

Explanation
The SFRMT structure (see Appendix C) is copied into the
buffer at the address specified by troff in the parameter
block.
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SUBSYSTEN: KEYBOARD/VIDE
Name(fn): Ioctl Read - Read screen from cursor
Call
ah = 44H (Ioctl £n number)
al = 2 ‘(function code)
bx = handle (f£rom OFEN on "VCON" device)
ds:dxXx = parameter blbck address
cx = 14 (size of parameter block in bytes)

Parameter Block

struc
cmd aw (?) ; = 4
troff éw (?) ; = address of transfer buffer
trcnt édw (? -; = no of bytes to be transfered
filler dw 4 dup (?) ;reserved

ends

Return

Carry set:

eXx = 6 (invalid handle)

1 (invalid function)

13 (invalid data)

5 (access denied)

Carry not set:

ax = 14 (size of parameter block)

Explanation
Trcnt bytes are copied into the transfer buffer from the
screen starting at the current cursor position.



KEYBOARD/VIDZIO SUBSYSTEM

SUBSYSTENM: KEYBOARD/VIDEO
Naeme(£fn): Ioctl Write - Write to screen from home
Call

ah = 44H (Ioctl fn number)

el =3 (function code)

bx = handle (£rom OPEN on "VCON" device)

ds:dx = parameter block address

cx = 14 (size of parameter block in bytes)

Parameter Block

struc
cmdg adw (?) ; = 1
troff dw (?) ; = address of transfer buffer
trcnt dw (?) ; = no. of bytes to be transfered
filler dw 4 dup (?) ;reserved

ends :

Return
Carry set:
ax = 6 (invelid handle)

= 1 (invalid function)

13 (invalid datea)

5 (access denied)

Carry not set:

ax = 14 (size of parameter block in bytes)

Explanation
Trcnt bytes from the transfer buffer are written to the
screen starting at the home position.



KEYBCARD/VIDEO SUBSYSTEM

SUBSYSTEM: KEYBOARD/VIDEO
Neme(fn): Icctl Write - Set Cursor Position
cail
ah = 44H (Ioctl fn number)
el = 3 (function code)
bx = handle (from OFPEN on "VCOKN" device)
des:dx = parameter block address
cx = 14 (size of parasmeter block in bytes)

FParemeter Block

struc
cmd dw (?) ; = 2
troff dw (?) ; address of CPOS structure
trcnt dw (?) ; = size of CPOS structure
filler dw 4 dup (?) ;reserved

ends

Return

Carry set:

ax = 6 (invalid handle)

1 (invelid function)

13 (invalid data)

5 (access denied)

Carry not set:

ax = 14 (size of parameter block in bytes)

Explanation
Sets the cursor position to the value set up in the CPOS
structure (see Appendix C).

Note. This IOCTL call will not be put into effect if the
ANSI field of the VIMOD structure is active.



Return

KEYBOARD/VIDZO SUBSEYSTEM
/ - i

EM: KEYBOARD/VIDEO

: Ioctl Write - Write to screen from cursor
ah = 4¢H (Ioctl fn number)

al = 3 (function code)

bx = handle (from OPEN on "VCON" device)

ds:dx = parameter block address

cx = 14 (size of parameter block in bytes)

Parameter Block

struc
cmd aw (?) ; = 4
troff aw (?) ; = address of transfer buffer
trent dw (? ; = no of bytes to be transfered
filler dw 4 dup (?) ;reserved

ends

Carry set:

ax = 6 (invalid handle)

1 (invalid function)

13 (invalid detea)

5 (access denied)

Carry not set:

ax = 14 (size of parameter block in bytes)

Explanation

Trcnt bytes from the transfer buffer are written to the
screen starting at the current cursor position.
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FUNCTION CODE

READ I0OCTL

Read Vidmod

Read screen from home
Get Cursor Fosition
Read Screen Format

Read screen from cursor

WRITE IOCTL

Write to screen from home
Set Cursor Position

Write to screen from cursor

AW N KO



SUBSYSTEM: VIDEO
Name(fn): Ioctl Read - Read screen from home
Call
ah = 441 (Ioctl fn number)
al = 2 (function code)
bx = handle (from OPEN on "VID" device)
ds:dx = parameter block addrecs
cx = 14 (size of parameter block in bytes)

Return

Parameter Block

struc
cmd daw (?) ; = 1
troff dw (?) ; = address of transfer buffer
trcnt dw (? ; = no of bytes to be transfered
filler dw 4 dup (?) ;reserved

ends

Carry set:
ax = 6 (invalid handle)
1 (invalid function)
13 (invalid data)
= 5 (access denied)
Carry not cset:
ax = 14 (size of parameter block in bytes)

Explanation

Trcnt bytes are read into the transfer buffer from the
screen starting at the home position.



SUBSYSTEM: VIDEO
Neme (fn): Iocti Read - Get Cursor Position
Call
ah = 44§ (Ioctl fn number)
al = 2 ‘(function code)
bx = hsndle (from CPEN on "VID" device)
ds:dx = parameter block &ddreces
cx = 14 (size of parameter block in bytes)

Return

Parameter Block

struc
cmd db (?) ; = 2
troff dw (?) addrecss of CPOS structure
trcnt adw (?) ; = size of CPOS structure
filler dw 4 dup (?) ;reserved
ends
Carry set:
ax = 6 (invalid handle)
1 (invalid function)
= 13 (invalid dsta)
= 5 (access denied)
Carry not set:
ax = 14 (size of parameter block in bytes)

Explanation

The CPOS structure (see Appendix C) is read into
buffer at the address specified by ‘'treoff' in
parameter block.

the
the



VIDEO SUBSYSTEY

SUBSYSTEN: VIDEO
Neme (fn): Ioctl Read - Read Screen Format
Casll
ah = 44H (Ioctl £n number)
al = 2 (function code)
bx = handle (from OFEN on "VID" device)
ds:dx = parameter block address
cx = 14 (size of parameter block in bytes)

Parameter Block

struc
cmd dw (?) ; = 3
troff dw (?) ; = address of SFRMT struc
trcnt dw (?) ; = 4 (size of SFRMT struc)
filler dw 4 dup (?) ;reserved
ends
Return
Carry set:
ax = 6 (invelid handle)
1 (invalid function)
13 (invalid data)
5 (access denied)
Carry not set: :
ax = 14 (size of parameter block in bytes)

Explanation
The SFRMT structure (see Appendix C) is copied 1into the
buffer at the address specified by troff in the parameter
block. .



SUBSYSTEM: VIDEO
Name(fn): Ioctl Read - Read screen from cursor
Call
&h = 44H (Ioctl fn number)
al = 2 (function code)
bx = handle (from OFEN on "VID" device)
ds:dx = parameter block address
cx = 14 (size of parameter block in bytes)

Parameter Block

struc
cmd ' daw (?) ; = 4
troff dw (?) ; = address of transfer buffer
trcnt dw (2 ; = no of bytes to be transfered
filler dw 4 dup (?) ;reserved

ends

Return

Carry set:
ax = 6 (invalid handle)
1 (invalid function)
13 (invalid data)
= 5 (access denied)
Carry not set:
ax = 14 (size of parameter block in bytes)

Explanation
Trcnt bytes are copied into the transfer buffer from the
sScreen starting at the current cursor position.



VIDEO SUBSYETE!M

SUBSYSTEM: VIDEO
Name(£fn): Ioctl Write - Write to screen from home
Call

ah = 44H (Ioctl fn number)

al = 3 (function code)

bx = handle (from OPEN on "VID" device)

ds:dx = parameter block addrecss

cx = 14 (size of parameter block in bytes)

Return

Parameter Block

struc
cmd aw (?) ; =1
troff dw (?) ; = address of transfer buffer
trcnt dw (?) ; = no. of bytes to be transfered
filler dw 4 dup (?) ;reserved '
ends

Carry set:

ax = 6 (invalid handle)

1 (invalid function)

13 (invalid data)

5 (access denied)

Carry not set:

ax = 14 (size of parameter block in bytes)

Explanation

Trcnt bytes from the transfer buffer are written to the
screen starting at the home position.



VIDEO SUBSYSTE™

SUBSYSTEM: VIDEO
Neame(fn): Ioctl Write - Set Cursor Position
Call
ah = 44H (Ioctl fn number)
al = 3 (function code)
bx = handle (from OPEN on "VID" device)
ds:dx = parameter block address
cx = 14 (size of parameter block in bytes)

Parameter Block

struc
cmd aw (?) ; = 2
troff dw (?) ; = address of CPOS structure
trcnt aw (?) ; = size of CPOS structure
filler dw 4 dup (?) ;reserved
® ends '

Return

Carry set:
ax = 6 (invelid handle)
1 (invalid function)
13 (invelid data)
= 3 (access denied)
Carry not set:
ax = 14 (size of parameter block in bytes)

Explanation
Sets the cursor position to the value set up in the CPOS
structure (see Appendix C).

Note. This IOCTL function will not update the CPOS
structure if the ANSI flag is set in the VIMOD structure.



SUBSYSTENM: VIDEO
Neme (fn): Ioctl Write - Write to screen from cursor
Call

ah = 4¢g (Ioctl £fn number)

al =3 (function code)

bx = handle (from OFPEN on "VID" device)

ds:dx = parameter block address

cx = 14 (size of parameter block in bytes)

Parameter Block

struc
cmd aw (?) ; = 4
troff dw (?) ; = address of transfer buffer
trent dw (? ; = no of bytes to be trancfered
filler dw 4 dup (?) ;reserved

ends ‘

Return

Carry set:

ax = 6 (invalid handle)

1 (invalid function)

13 (invalid data)

) (access denied)

Carry not set:

ax = 14 (size of parameter block in bytes)

Explanation
Trcnt bytes from the transfer buffer are written to the
screen starting at the current cursor position.
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Introducticen

Aux

Aux2

Clock

Floppy Disk

Keyboard

Lcd

Ram

Rom-Ram

Video

. CONTENTS

Read Uart Configuration
Set Usrt Conficuretion

Read Uart Conficuration
Set Uart Configuretion

* Get Alarm

Set Time
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Set Alarm

Delete Alarm

Wait for Alsrm/Interrupt
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" CONTENTS

Read OS configuration

Read Off Key enable state
Write Off key enable state
Read Video enable state
Read Shutdown enable csteote
Write Shutdown enable state
Frinter Driver

Read PR Configuration
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ZINTRODUCTION

A Bicall is & mechenism by which &irect Bios functions «can be
performed from éepplicetion progrems. Bicealls use the concept of =
two level vectoring system based on the driver SUBSYSTEM and the

driver FUNCTION. For easch Subsystem there are 12 standsrd
functions and some non standaerd functions.Documentation for the
standerd MSDOS driver functions can be found in the MSDOS
Operating System Programmer's Reference manual, chapter 2 section
2.6 on device drivers.

Teble 1 contéins & summary of the non standard functions. This
chapter documents these NON standard driver functions supported
by the DULMONT MAGNUM for each Subsystem.

A Bicall uses interrupt INT 254 to interface with the BIOS.
Parameters are passed to and from the driver function vis
registers and a parameter block set up before the interrupt is
called. The call conventions are

es:bx = address of parameter block
ax = 16 bit Stubsystem Code

si = 16 bit Function Code

di = size of parameter block

On return if bx conteins the value 0 then the results of the
driver function are returned by either updating the parameter
block and/or are stored in the register pair ax/dx. Otherwise if
bx contains the value 1 or 2 invaslid parameters were passed to
the bicall and no function will have been performed. If an
invalid subsystem code was used bx will contain the error code -
l. If a2 non alloceted function code was used (i.e one within the
range of the driver function table but with a null function
address) bx will contain the error code - 2. N.B. If & function
code that is out of range is used the system will cracsh.

For example & bicall to the Clock Driver's Subsystem to invoke
the Get Time function must have the equates and the parameter
block structure as shown in the following sample program. On
return bx holds the status returned by the driver and the
parameter block will hold the current time if no errors occured.

4]
W
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ERR

bicall interrupt

csize of pereameter block
clock driver subsystem
cocde for function

no error return status

days since 1/1/1980
minutes
hours

hundredths of sec

SAMPLE FROGRAM Usirc Cleock
IBIOS NUM equ 234
PBLKSIZ egu 6
SSYSs CC egu 0
GET TIM egu 13
NOERR eqgu ©
PBLK struc
day éw (?)
min cb (7
hour db (?)
hsec éb (7
sec éb (?)

PBLK ends

mov
mov
mov
mov
mov
mov
int
cmp
jne

e~

ret

ax,ds
es,ax
bx,PBLK
di,PBLKSIZ
ax,s8s¥Ys CC
si,GET TIM
IBIOS NUM
bVXI NOERR
ERR

e

~e wNo

~e w0

seconds

set up registers

call interrupt
test for error

can use PBLK values to
print time for example

page



SUBSYSTEN: AUX DRIVER
FUNCTION: Read AUX Configuration
Call
ax = 6 (subsystem number)
si = 13 (function code)
€s:bx = parameter block address
ci = 8 (size of parameter block in bytes)

Farameter Block

struc
version dw (?) ;version number of the AUX driver
baudo db (?) ;baud rate for uarto
paro db (?) ;perity for uvarto
data0 db (?) ;dats bits for uarto
baudl db (?) ;baud rate for uvartl
parl db (?) ;parity for uertl
datal db (?) ;data bits for uartl

ends ‘

Return
bx = 1 if subsystem invalid

2 if invelid function

0 if successfull bicall

On successfull bicall

Parameter Block = current AUX configuration.

Explanation

Reads the current UART configuration for both
subsystems into the perameter block.

(See Appendix D for baud rate, parity and data
codes.) The version number is a 2 byte code. The

order byte is the version number and the low order.

is the edit level.

uvartc

bits
high
byte



SUBSYSTEM:

FUNCTION:

Return
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AUX Configuraticn

ax = 6 (svbsysten number)

si = 1< (function code)

es:bxXx = ©parameter block address

di = 8 (cize of parameter block in bytes)

Farameter

struc
version dw (?) ;version number of the AUX driver
baudo db (?) ;(0-7) baud rate for uart0
paro0 éb (?) ;(0-2) parity for uarto
dataO db (?) ;(014/8/12116/20/24128)
;data bits for uarto
baudl db (?) ;(0-7) baud rate for uvartl
parl db (?) ;(0-2) parity for uartl
datal db (?) ;(014/8112116120124/28)
: ;deta bits for uartl
ends
Nothing

Explanation

Set the Uart for both uart sSubsystems to the
configuration in the paremeter block. (See the Appendix D
for baudrate, parity and databit codes.) No checking 1is
done on the date in the parameter block.



This subsystem hendles calls to the Usrs:
port.

Supported Function Calls

FUNCTION

Read Usrt Configuration
Set Usrt Configuration

criver for the



Return

success

Explanat

HH Get Alarm

eax = 0 (subsystem number)

si = 13 (function code)

€s:bx = parameter block address

di = 2 (size of parameter block in bytes)

Parameter Block

struc
&iarm handle dw (?) ; = alarm handle

ends

bx = if subsystem invaligd

IN'™)

if invalid function
= 0 if successfull bicall
On successfull bicall
dx:&X = NULL (0) on failure of function
segment/offset address of ALARM structure on

ion

Returns the segment/offset address of the ALARM structure
for the alarm identified by the alarm handle.

On entry the alarm handle field in the parameter block
must be a handle returned from a previous Set Alarm or
Next Alarm bicall.

On return the register pair dx:ax 1is NULL if the
specified 2larm handle is non existent. Otherwise dx:ax
holds the address of the specified alarm's structure.



SUBSYSTEM: Clock Driver
FUNCTION: Set Time
Call
ax = 0 (subsystem number)
s = 14 (function code)
es:bxXx = pararmeter block address
di = 6 (size of parameter block in bytes)

Farameter Block

struc
day aw (?) ; = days since 1/1/80
min db (?) ; (-39 (minutes)
hour db (?) ; = 0-23 (hours)
hsec db (?) ; = 0-99 (hundredths of sec)
sec db (?) ; = 0-59 (seconds)

encs

Return
bx = 1 if subsystem invalid
= 2 if invalid function

= 0 if successfull bicall
On successfull bicall
ax = 1l on success
NULL (0) on failure

Explanation

Sets the current time from the values in the parameter
block.

On entry the parameter block holds the time to be set.

On exit ax is equal to 1 on success and equal to NULL if
the parameter block held invalid time values.



SUBSYSTENM: Clock Driver
FUNCTION: Get Time
Call
ax = 0 (subsystem number)
si = 15 (function code)
es:bx = parameter block address
di = 6 (size of parameter block in bytes)

Parameter Block

struc
day dw (?) ;days since 1/1/80
min db (?) ;minutes
hour db (?) ;hours
hsec db (?) ;hundredths of sec
sec db (?) ;seconds

ends

Return
bx = 1 if subsystem invalid

= 2 if invalid function

= 0 if successfull bicall
On successfull bicall )
Parameter Block = filled in

Explanation

Reads the current time.

On return the Parameter Block is filled in to indicate
the current time. )



SUBSYSTENM: Clock Driver
FUNCTION: Set Alarm
Cell
ax = 0 (subsystem number)
si = 16 (function code)
es:bx = parameter block address
di = 14 (size of pareameter block in bytes)

Return

Farameter Block

struc

alarm dw size ALARM dup (?) ; = ALARM struct
ends
bx = 1 if subsystem invalid

2 if invalid function

0 if successfull bicall
On successfull bicsll

ax = @&larm handle on success
NULL (0) on feailure

"

Explenation

Returns the alarm handle for the newly set alarm.

On entry the alarm field in the parameter block is an
Alarm structure holding all the appropriate alarm data
(see Appendix A). :

On return ax is NULL if an invalid time was held in the
ALARM structure 'alarm', the meximum number of alarms had
already been set (see Appendix A), or an attempt was made
to set @ noisy, repetitive alarm. Otherwise &ax 1is the
handle by which the newly set alarm can be identified.



SUBSYSTEM: Clock Driver
FUNCTICN: Deleté Alarm
Cell
ax = 0 (stbsystem number)
si = 17 (function code)
es:bxXx = paremeter block address
di = 2 (size of parameter block in bytes)

Return

Parameter Block

struc

alarm handle dw (?) ; = alarm handle
ends
bx = 1 if subsyétem invalid

2 if invalid function
= 0 if successfull bicall
On successfull bicall
ax = alarm handle on success
= NULL (0) on failure

Explanation

Deletes the alarm identified by 'alarm handle' 1in the
parameter block. '

On entry the alarm handle field in the parameter block
holds the handle returned by a Set Alarm or Next bicall.

On return ax holds the status. If no alarm existed ax
holds NULL otherwise ax holds the 'alarm handle' just
deleted.



SUBSYSTEM: Clock Driver -
FURCTION: Wait for interrupt
Cell
ax = 0 (subsystem number)
si = 18 (function code)
dv = @
es = ds
Return
bx = 1 if subsystem invalid

2 if invalid function
= 0 if successfull bicall

Explanation

Returns when any interrupt occurs. In the interim
powers down if possible.

it
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FUNCTZION

Return

CLOCX ESUBSYSTEM

M: Clock Driver

: . Next Alarm Handle

ax = 0 (subsystem number)

i = 19 (function code)

es:bx = parameter block address

dai = 2 (size of parameter block in bytes)

Parameter Block

struc

alarm handlle aw (?) ; = alarm handle
ends
bx = 1 if subsystem invalid

2 if invalid function

0 if successfull bicall

On successfull bicall

ax = alarm handle on success
= NULL on failure

Explanation

Returns the alarm handle for +the next scheduled alarm
after the alarm identified by the 'alarm handle' in the
parameter block.

If the 'alarm handle' is NULL then the alarm handle for
the first scheduled alarm is returned.

On return ax 1is NULL if either the alarm handle is
invalid or there is no next scheduled alarm. Otherwise ax
is the alarm handle by which the next scheduled alarm can
be identified.



CLCCK SfBSYSTEM

SUBSYSTEM: Clock Driver
FUNCTION: ‘ Read Clock Configuration
Call
ax = 0 (subsystem number)
s = 21 (function code)
es:bxXx = parameter block address
di = 2 (size of peremeter block in bytes)

Return

Parameter Block

struc
version aw (?) ;version number

ends

bx = 1 if subsystem invalid

2 if invalid function

0 if successfull bicall

On successfull bicall

version = current clock driver version number

Explanation

Read the clock driver's configuration.

On exit 'version' in the parameter block contains the
version number for the clock driver as a 2 byte code. The
high order byte is the version number and the 1low order
byte is the edit level.
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FUNCTION

Write Disk Track
Read FD Configuration
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SUBSYSTEM: Floppy Disk
TUNCTION: Write Disk Track
Call
ax = 1 (subsystem number)
si = 13 (function code)
es:bx = parameter block &address
di = 18 (size of parsmeter block in bytes)

Parameter Block (MSDOS read/write parameter block)

struc
filler db 3dup(?) ;reserved
status aw (?) ;status of call
filler db 5dup(?) ;reserved
formatlp d8 (?) ; = offset/segment pair
:for FORMAT struc
filler db 4dup(?) ;reserved
ends

FORMAT struc

cmad db (? : = 0 (wttrack)
track dw (?) ; = 0-39 (track number)
sideno dw (? ; = 0-1 (side no.)
datalp dd (?) ; = offset/segment pair
H for transfer buffer
unit db (?) ; = 0,1,2.. (unit no.)
trcnt aw (?) ; = transfer count
status dw (?) ; status of call (see App B)

FORMAT end

Return

bx = 1 if subsystem invalid
2 if invalid function
0 if successfull bicall
On successfull bicall

status = return status (see App B)
transfer buffer = contains bytes read when READ issued
trcnt = no of bytes not transferred

Explanation

Writes a disk t
an interfece to
chip.

fer, providing
for the WERTERN DIGITAL

’
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On entry 'formatlp' in the pérameter block addrecsce
FORMAT structure which is scet up &s follows. !
specifies that & write ig to be performed. 'Tras
"sideno' and 'unit' state from where the transfer is to
be commenced. 'Sideno' is set as 0 to specify <cide one
and 1 to specify =side two. 'Unit’' is set to the floppy
disk unit you wish to accese (i.e. 0 for drive e:, 1 for
drive f:, etc.). 'Datalp' is the address of the transfer
buffer. 'Trcnt' must be greater then the meximum number
of bytes written to a track during a track write
operation &s specified in the Western Digitsl's Hardware
Reference. The transfer buffer muet contain the data to
formet the track set uUp to IBM 3740 standard.

On return the 'status' in the parameter block and in the
FORMAT structure is identical showing whether a write or
disk error has occurred. The "trent'  value shows the
number of bytes not written.



SUBSYSTEN: Floppy Disk
FUNCTION: Read FD Configuration
Call
ax = 1
s1 = 14
es:bx = parameter block address
di = 16 (size of parameter block in bytes)

Parameter Block

struc
version aw ;version number
fillerl dw ;reserved
nounits dw ;ino of drive units
mdoff dw imotor off delay time (secs)
filler2 dd ;4 bytes reserved
pbpblp dd isegment-offset address to

;FDBPB ptr table
ends .
Return
bx = 1 if subsystem invalid

2 if invalid function

0 if successfull bicall

On successfull bicall

parameter block = Current configuration.

Explanation
Fills in the parameter block.

On entry the parameter block is empty.

The version number is a 2 byte code. The high order
is the version number and the low order byte is the
level. The 'pbpblp’ is the address of a table
where

addresses to FDBPFB sStructures (see Appendix B)

byte

edit

of

there exists one entry for each floppy disk unit, indexed

by unit number (0,1,2,etc).



KEYBOARD SUBSYSTEM

Supported Function Calls
FUNCTION CODE

Read Keyboard Conficuration 13



KEYBOARD SUBSYSTEM

SUBSYSTEM: Keyboard Driver
FUNCTION: Read Keyboard Driver Configuretion
Call
ax = 2 (subsystem number)
i = 13 (function code)
€s:bx = parameter block address
di = 2 (size of parameter block in bytes)

Return

Parameter Block

struc
version dw (?) ;version number

ends

bx = 1 if subsystem invaligd

2 1f invelid function
= 0 if successfull bicall
On successfull bicall
version = current keyboard driver version number

Explanation

Read the keyboard driver's configuration.

The version number is a 2 byte code. The high order
is the version number and the low order byte is the
level.

byte
edit



Supported Function Calls

FUNCTION CODE

Read LCD Configuration 13



SUBSYSTEM: ¢ LCD
FUNCTION: Read LCD Driver Configuration
Call
ax = 4 (subsystem number)
si = 13 (function code)
es:bXx = parameter block address
di = 8 (size of peremeter block in bytes)

Return

Parameter Block

struc
version dw(?) ; version number
smode db(?) ; screen mode
wrap db(?) ; wrap mode
vimodlp dd(?) ; segment-offset to VIMOD struc
ends
bx = 1 if Subsystem invalid

2 if invalid function

0 if successfull bicall

On successfull bicall

parameter block = Current configuration.

Explanation

Updates the configuration structure.

The version number is a 2 byte code. The high order byte
is the version number and the low order byte is the edit
level. For screen mode and wrap mode definitions see
Appendix C - LCSCRN structure.

Vimodlp' addresses a VIMOD Structure (see Appendix C)
holding all the current screen information.



RAM SUBSYSTEwM

Supported Function Calls

TUNCTION
Format Ram Dicgk

Read Ram Driver Configuration
Return Max Ram Dick Size

CODE

13
14
15



Disk to

bsystem

Maximum

number)

(function code)

if subsystem invalig

SUBSYSTEM: Rem Driver
FUNCTION: Format Raem
Cell
ax = 11 (su
s = 13
bx = 0
di = 0
Return
bx = 1
2 1if invalig
= 0

Explanation

Formats
depending
configura

functio

n

if successfull bicall

the ram
on the
tion.

disk to
amount

the
of

Size

maximum
ram in

(See RAM driver manual).

size
the

possible
system



Call

Return

Explanat

M: Rem Driwver

: Read Ram Driver Configuration

ax = 11 (subsystem number

€l = 14 (function code)

es:bx = parameter block address

di = 2 (size of parameter block in bytes)

Paremeter Block

struc

version dw (?) ;version number
ends
bx = 1 if subsystem invalid

2 if invalid function

0 if successfull bicall

On successfull bicall

version = current Ram driver version number

ion
Read the Ram driver's configuration.
The version number is a 2 byte code. The high order

is the version number and the low order byte is the
level.

byte
edit



FAM SUBSYSTENM

SUBSYSTEM: Ram Drive
FUNCTION: Get Ram disk Size
Cell
ax = 11 (subsystem number)
si = 15 (function code)
bx = 0
di = 0
Return
bx = 1 if subsystem invalid

2 if invelid function

= 0 if successfull bicall
On successfull bicall
&X = maximum size of Ram Disk

Explanation

Reads the size for the Ram disk dependent on the amount
of ram in the system configuration. ’

On exit ax holds the maximum size of ram disk.



ROM/RAM SUBSYSTEM

Supported Function Calls

FUNCTION

Return Device Base Addrecs
Read Rom-Ram Driver Configuration



ROM/RAM SUBSYSTEM

SUBSYSTEM: Rom-ram Driver
FUNCTION: Return device base &ddress
Call
ax = 3 (subsystem number)
si = 13 (function code)
es:bXx = parameter block éddress
di = 2
Parameter Block
struc
devno aw(?); device number (0-2)
ends
Return
bx = if subsystem invalid

n
N

if invalid function
= 0 1if successfull bicall
On successfull bicall
dx:ax = segment-offcet address of Base of specified
Rom-ram device

Explanation

Returns base address for Rom-ram device specified in
parameter block.

On entry 'devno' is set to @ Rom-ram device number.
valid device numbers are ROMO - 0, ROMl - 1 and ROM2

On exit dx:ax holds the segment-offset base address
the specified device.

the

The
2.

for



EM: Rom-ram Driver

FUNCTION: Resd Rom-ram Driver Configuration
Call
ax = 5§ {(subsystem number)
i = 14 (function code)
€s:bx = perameter block address
dai = 2 (size of parameter block in bytes)

Return

Parameter Block

struc
version aw (?) ;version number

ends

bx = 1 if subsystem invalid

2 if invalid function

0 if successfull bicsll

On successfull bicell

version = current Rom-Ram driver version number

]

Explanation

Read the Rom-ram driver's configuration.

The version number is a 2 byte code. The high order
is the version number and the low order byte is the
level.

.byte
edit



Ty -

FUNCTION

Read Vvideo Driver Configuration



VIDEQ SUBSYSsSTIM

SUBSYSTENM Video
FUNCTION: Read Video Driver Configuration
Call
ax = 8 (subsystem _ number)
i = 13 (function code)
es:bx = parameter block address
di = 6 (size of perameter block in bytes)
Parameter Block
struc
version dw(?) ; version number
vimodlp dd(?) ; segment-offset to VIMOD struc
end
Return
bx = 1 if subsystem invalid

2 if invalid function
= 0 if successfull bicall
On successfull bicasll
parameter block = Current configuration.

Explenation
Updates the configuration structure.

The version number is a 2 byte code. The high order byte
is the version number and the low order byte is the edit
level.

'Vimodlp' contains the segment-offset address of the
Video's VIMOD structure (see Appendix C).



OFERZTING SYSTEN SUBSYSTEYN

Supported Function Ca

ls

(W)

FUNCTION CODE

Read OS Configuration

Read Off Key Enable State
Write Off Key Enable State
Read Video Enable State
Read Shutdown Enaple State
Write Shutdown Enable State

W Jou s w



OFERATING SYSTECM SUBSYSTEM

TEM: Operating System

FUNCTION: Read 0s Configuration
Call
ax = 9 (subsystem number)
si = 3 (function code)
es:bx = parameter block address
di = 2 (size of parameter lock in bytes)

Return

Parameter Block

struc
version db(?); version number
end
bx = 1 if Subsystem invalig
= 2 if invalig function

= 0 if successfull bical
On successfull bicall
parameter block = filled in

Explanation

R

eads the operating system version number into the
para

meter block.
The version number is a 2 byte code. The high order byte
is the version number and the low order byte is the edit



SUBSYSTEM:
FUNCTION:
Cell
ax =
€i =
es:bx
di =

Return

2

o]
"
4]
L4
Iv
]
-4
P
A
on
=
n
-
]
<
0]
[}
w
n
[
1))
]
"
2

Operating System

Read Off Key Encble State

(subsystem number)
(function code)
parameter block address

(size of parameter block in bytes)

Parameter Block

struc

end .

bx

s

1
2
0

tate c&w(?);

if subsystem invalid
if invalid function
if successfull bicell

On successfull bicall

State

Explanation

0 1f Off key disabled
1 if Off key enabled

Check if the Off/Reset key is enabled or not and

'state’

appropriately.



FUNCTION:
Call
ax
si
es
ci

Operating System

Write Off Key Enable State

S (subsystem number)

) (function code)

parameter block address

2 (size of parameter block in bytes)

Farameter Block
struc

end

Return

Explanation

state dw(?); (0-disabled, l-enabled)

1l if subsystem invalid
2 if invalid function
0 if successfull bicsall

Enable or disable the Off/Reset key as specified in
paremeter block.

the



OFERATING SYSTEN SUBSYSTEM

SUBSYSTEM: Operating System

FUNCTION: Read Video Enable State

Call
ax = 9 (subsystem number)
si = € (function code)
es:bx = parameter block address

gi = 2 (size of paremeter block in bytecs)

Parameter Block

struc
state aw(?);
end
}
Return
bx = 1 if subsystem invalid

2 if invalid function
= 0 1if successfull bicasll
On successfull bicall
state = 0 video disabled
= 1 video enabled

Explanation

Determines whether the video is enabled, setting 'state'
appropriately.



FUNCTION

the Parallel

Read Uert Configuratior

Port Printer

CODE

[
w

driver.



SUBSYSTENM: FR DRIVER
FUNCTION: Read FR Configuration
Call
ax = 13 (subsystem number)
si = 13 (function code)
€s:bx = parameter block asddress
di = 8 (size of parameter block in bytes)

Farameter Block

struc
version dw (?) ;version number of the PR driver
enas
Return
bx = 1 if subsystem invalidg

2 if invalid function
= 0 if successfull bicall
On successfull bicall
Parameter Block = current FR configuration.

Explanation

Reads the current PR configuration into the parameter
block.
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Appendix A - Clock Driver

ALARM Information

ALARM struc

filler d&b (2

£ reserved
sflclp dd (?)

dlarm sleep flag secment-offset

day dw (?) ; days since 1/1/80
min db (?) ; minutes

hour db (?) ; hours

hsec db (?) ; hundredths of sec
sec db (?) ; seconds

type db (?) ; elarm type

addr
beep db (?) i 1 - noisy, 0 - silent
srcid db (?) ; &larm id field
ALARM ends
TYFE field in ALARM structure
Value Evplanation
‘A midnight alarm - for housekeepingb
'D' @alarm occurs daily
'K’ &larm occurs hourly
‘M alarm occurs every minute
's’ alarm occurs every second
‘T alarm is rm'd after lst occurrence
‘W' alarm will restore power to off mc
SRCID field in ALARM structure
Value Explanation
= system sourced alarm
‘P magplanner alarm

SFLGLF field in ALARM structure

Valid states for the location pecinted at by the SFLGLP field in

the ALARM structure - only if the varisable 1is in state PSLEEF
will it be prodded to FWOKEN when the alarm triggers.
Value Explanation
FSLEEF = 0x7073 oprocess waiting for alarm
PWOKEN = 0x6£77 process has been WOKen

[ S [ S v o -
Maximum Number of Alarms 20
’



Appencix B

— _Floppy Disk

Biog Faerameter Block information

BFB struc

fd
FDBPB ends

Read Write

secsz
clus
ressec
ftent
dirent
seccnt
media
ftsec

bpb
nosides
density
secptrk
ltrack
meds i

db
db
dw
cw
db

()
(?)
(2)
(?)
(?)
()
(?)
(?)

Ne NP Ne N Ne N S a

sizeof
(2);
(?2);
(2);
(?);
(2);

Disk Return Status

Definition

sizeof sector, in bytes

sects
no of
no of
ro of
total
media
no of

per éellocation unit
reserved sectors
fats

entries in root dir
no of sects on disk
descriptor

sects to each fat

BFB (?);

device is write protected

device not ready
bad command type
sector not found

write fault



o0 o1

Generael Screen Information

~

VIMOD struc

vm
VI
vm
vm
vm
vm
vm
vm
vm
vm

VIMOD ends

Cursor Mode

ansi
chprw
rwpesn
dspen
hscl
vscl
curx
cury
curst
atr

s in

~

db
db
éb
db
b
db
aw
dw
r éb
db

VIMOD structure

ya—

(?)
()
(?)
(?)
()
(?)
(?)
(?)

l implies ansi format

no of characters per row
no of rows per screen

1 if display enabled
horizontal scaling factor
verticel sceling factor
current X position
current y position

Ne Ne Ne Ne Ne Ne Ne we

8 dup (?) ; Cursor mode

()

e att

; attribute mode

Definition

cursor off

steady block cursor
blinking block cursor
steady underline cursor
blinking underline cursor

ributes in VIMOD structure

Definition

&ll attributes off

pold characters

underscore on (b/w displays)
blinking characters

reverse video

no reverse video



Specific L

CDh information

LCSCRN s

0,000

t
&
s
&
s
n

_CSCRN en

Each bit in the screen mode
indivicdually defined as
the low order bit.

o

sC
smode
wrap
wrping
bposn

S

U oo

Ol Dl nl Dl
<

~ 0~
H O K+ O

~

OO+ KHOOKHKHKHOO
~

N AN AN~
J oY )
R NN

J

N0 Ne e

~e

current mode of LCD
éutowrap wrap/nowrap
cirrently line wrapping
screen buffer position

byte in the LCSCrN sStructure

shown below from the high order bit

Definition

Never set

Display off

Display on

Always set

Cursor off

Steady Underline Cursor
Blinking Block Cursor
Steady Block Cursor
Character mode

Internal characater generator

Structure

Cursor Position Structure

CPOS struc

X coord
y coord

CPOS ends

dw
dw

Screen Format Structure

SFRMT struc
sf lps
sf cpl
SFRMT ends

aw
aw

(?)
()

Definition
automatic line wrap on
automatic line wrap off

0-(chars per 1line - 1)
0-(lines per screen - 1)

e ~o

+

lines per screen
; Ccharacters pPer l1ine

~e

is
to



-
o

St

1=

bits Definitions

NoOuv s wN O

—
1\
3

00O ~Jdo o u

Definition
19200 baud
9600 baud
4800 baud
2400 beud
1200 baud
600 baud
300 baud
150 baud

stop
stop
stop
stop
stop
stop
stop
stop

bits
bits
bits
bits

its
bits
bits
bits

N NN

. . .

O OO0 O0O0OuUwmOo



Farity Definitions
Value

Nous wWwN KO

Definition
©0dd parity
parity disa
even perity

Definition

8]
o
[\]]
~
H
o
3
[o. e IENC N BN BN N T RN T

Definition
19200 baud
9600 baud
4800 baud
2400 beud
1200 baud
600 baud
300 baud
150 baud

blead

stop
stop
stop
stop
stop
stop
stop
stop

bits
bits
bits
bits
bits
bits
bits
bits

NHNKHNHRP -

.

OO 00 O0OO0uU o

.ppendix T - Usart Tefinitions




Zppencix I - Keyboard Definitons

Special Keyboard Control Seguernces

Some keyboard characters when typed from the command level of
MSDOS are not &ctually seen by the operating system but perform &
specific Bios function. Thecse keys are listed below.

<CTRL> < Decrease LCD contrast.

<CTRL> > Increase LCD contrast.

<SHIFT> <CTRL> ? Toggle keyclick on/off.

<LGCK> Toggle shift lock on/off.

<SHIFT> <CTRL> S Enable 3 minute shutdown.

‘<SHIFT> <CTRL> C .Disable 3 minute shutdown.

<SHIFT> <CTRL> P Terminete 'suspend' condition if data is

directed to device PRN when no parallel
printer is conected.

211 other combinations of <SHIFT> <CTRL> <CHAR> are ignored.

Keyboard Coces for Function Keys

The Keyboard has 12 special function keys labled 'Fl' to ‘'F12'
and 4 arrow function keys labled eppropriately. Each of these 16
keys can be combined with the 'SKIFT' or 'CTRL' key to produce &
total of 36 differently coded function keys. When any of the 36
combinations of keys are pressed & 2 byte code is returned. The
first byte is always a null. The second byte uniquely defines one
of the combinations as shown below.

Function Key Alone SHIFT CTRL
Fl 568 84 104
F2 60 g5 105
F3 61 86 106
F4 62 87 107
F>5 63 88 108
Fé 64 89 109
F7 65 90 110
F8 66 91 111
F9 67 92 112
Fl0 68 93 113
Fll 133 158 178
Fl2 134 159 179
Left Arrow 75 74 115
Right Arrow 77 78 116
Up Arrow 72 71 73

Down Arvrow 80 79 €1



Appendix F - ANSI Control Seguences

Introduction

Ansi sequences are character Séqguences which when output to
display device, in this case the character devices 'LCD' an
'VID', perform special functions.

[s P ]

#£11l the control sequences are outlined below. Note that <ESC>
represents the ESCAPE character (18 Hex or 27 Decimal), &and that
wherever a number appears in the seguence this is the ASCII
representstion for that number not the binary number itself.

General  Seguences

SEQUENCE FUNCTION

<ESC>[OK Clear screen to end of line from cursor
position.

<ESC>[ 2K Clear entire line at cursor position.

<ESC>[0J Clear to end of screen from cursor
position.

<ESC>{2J Clear entire screen.

/
<ESC>[nnaA Move cursor wup nn 1lines. For example

<ESC>[11A moves the cursor up 11 1lines
and <ESC>[2A moves the cursor up 2 lines.

<ESC>[nnB Move cursor down nn lines.

<ESC>[nnC Move cursor right nn character positions.
<ESC>[nnD Move cursor left nn characters.
<ESC>[yy;xxH Move cursor to line 'yy' column 'xx'.

Setting Text Attributes (Video Only)

Seqguence Function

<ESC>[Om Enable normael video (ie white characters
on a black background).

<ESC>[7m Enable reverse video (ie black characters
on a white background).

<ESC>[4m Enable Underline.

<ESC>[1lm Enable Highlight.

<ESC>[5m Enable Blink.

<ESC>[4;1m Enable Underline highlight.

<ESC>[5;1m Enable Blink highlight.

<ESC>[5;4m Enable Blink underline.

<ESC>{5;4:1m Enable Blink uvnderline highlight.

<ESC>[7;4m Enable Reverse video underline.

<ESC>[7;1m Enable Reverse highlight.



Setting Text Attributes

Seguence

~ 3
BN
-3 33

(™)
3

AANANANA
MMM m
nmumonmnwn
DO ONON
vV V V VYV
el W IS Y
EUNEN BEN BN BN |
¢ Ne Se N o~

ur ur o

~
un
~

Cursor Type Controls

Seguence
<ESC>I1v
<ESC>[2v
<ESC>[3v
<ESC>[2V<ESC>[5v
<ESC>[3V<ESC>[5v
<ESC>[4v
<ESC>[5v

cont.

Enable
Enable
Enable
EFnable
Eneble

Revercse
Reverse
Reverse
Reverse
Reverse

Function

Cursor
Cursor
Cursor
Cursor
Cursor
Cursor
Cursor

off.

blink.

underline highlight.

blink
blink
biink

highlight.
underline.
underline highlicht.

steady underline.
steady block.
blinking underline.
blink block.

steady.
blink.

(Video only)



There is available another standard of control seguences thatx

perform & subset of the ANSI control seguences. This stenderd is

called the Lear Siegler standard of cursor pesition and control.

The Leer Siegler sequences Supportea by the MAGNUM ere

illustrated bellow.

Cursor Movement Control

Seguence runction

<ESC>NM Move cursor up & line.

<ESC>D Move cursor cown & line.

<ESC>E Move cursor right & character position.

<ESC>=yx Move cursor to line 'y' column 'x' where
'x' & 'y' are chsracters obtained from

the table below.

CO-ORDINATE CEARACTER CO-CORDINAT CHARACTER
1 v 21 4!
2 v 22 =
3 e 23 ‘6"’
4 e 24 'y
5 ‘s 26 re
6 vy 27 g
7 ‘s 28 !
8 v P !
9 Y 30 ‘<!
10 "y 31 r=t
11 vr 32 v
12 S 33 '
13 34 | e
14 v 33 A
15 L 36 'B’
16 e 37 e
17 0" 38 D'
18 'l 39 'E’
1 2! 40 ‘F!
2 '3 41 'G!

(teble continued over page)



(teble continued from previous pace)

CO-ORDINATE CHARZCTER CO-ORDINATE CHARACTER

41 "R €1 AN
42 ‘I 62 'y
43 'S 63 v
44 K €4 v
43 'L’ 65 v
46 M X3 'a'
47 "N €7 'b!
48 'O 68 ‘¢!
48 ‘P 69 '‘a’
50 'Q" 70 ‘e’
51 'R’ 71 'E
52 's! 72 ‘g
33 ‘T 73 'h'
54 ‘U’ 74 it
55 ‘v 75 '3
56 ‘W 76 'k
37 "X 77 1!
58 'Y 78 ‘m’
59 'z 79 'n'
€60 I 20 'o!

Settiing Text Attributes (Video Only)

Sequence Function

<ESC>GO Set normal video (ie white characters on

a black background).
<ESC>G1 Set reverse video (ie black characters on
‘ a white background).

<ESC>G2 Enable Underline.

<ESC>G3 Enable Highlight.

<ESC>G4 Fnable Blink.

<ESC>G3 Enable Underline highlight.

<ESC>GSH Enable Blink highlight.

<ESC>G? Enable Blink underline.

<ESC>G8 " Enable Blink underline highlight.

<ESC>GS9 Enable Reverse video underline.

<ESC>G: Enable Reverse highlight.

<ESC>G; Enable Reverse blink.

<ESC>GKL Enable Reverse underline highlight.

<EESC>G= Enable Reverse blink highlight.

<ESC>G> Enable Reverse blink underline.

<ESC>G? Enable Reverse blink underline hichlight.



The function keys on the internsl keyboerd mey be progremmec by
ANSI COntrol seguences sent to an sn  ANSI device ie 'LCD' 9or
'VID'. Each furction key may have a definition of maximum length
40 characters with & total user space o© 256 characters. Both
<SHIFT> &nd <CTRL> function keys erd <EELE> mey be programmed
giving & total of 39 programmable keys.

[0 Ba)]

The sequences listed below outline how this feature is used.

Seguence Function

<ESC>{nnnR'—=--- string -——='p t cefine & =string of
ASCII chsracters.

<ESC>[nnnR;AA;BB;CC;DDp to define & string of
decimal bytes.

<ESC>[nnnR'---- string -——--"';AL;BBp to define a string of
ASCII characters followed
by decimal bytes (eg. 13
for <RETURN> and 10 for
<LF>).

<ESC>[nNnnR;AA;BB;CC'mmen string ----'p to define decimal bytes

followed by an ANSI

string.

NB: In the above sequences 'nnn' corresponds to 3 ASCII numbers
representing the function key to be programmed. The first
(leftmost) digit defines the normel/shift/ctrl key as follows

- Normal function key

- Shifted function key

Ctrl'd function key

- Shifted ctrl'd function key

(W NI )
!

The second and third digits specify the function key number to be
programmed.

For example: 001 or just 1 corresponds to function key <F1>.
110 _ corresponds to <SHIFT> <F10>.
213 corresponds to <CTRL> <HELP>.



Bppendix | — Executing Programs from Rom

General Programming Technigues

Rom drives ’B:’ and ’C:’ are made to appear as standard
block devices to Msdos by the Magnum BIOS software. Each Rom
begins at segment address OCOOOH in the processor map; and
extends +to OEOOOH; only one module is enabled into the processor
memory space at any one times the switching being accomplished by
a control register in processor 1/0 space at location 050H. & ‘07
selects the left hand module; 17 selects the right. Whilst
selected; the Rom module acts as normal memory: and programs can
be executed from it with the abvious restriction that data
cannot meaningful ly be written to Rom; any data segments must be
lozated down in the Magnum’s Ram areas. This has the following
implications —

(i ) The Rom module must contain solely read—-only
infarmation ie code and non-modifiable data.

(ii1) BRecawse of the mechanisms used by Msdoss the data
segment cannot normally contain initialised data. All data must
he explicitly initialised by the program.

Using the Msdos debugger; examine the MagCales or
Maglr iter Rom modules; and notice that each has two filess
IMXL.EXE? and MX.ROM’. *MX.EXE’ is a ’lpader’ ftile; it contains
only a long Jjump 0 the program stored in the 7 .ROM’ file. When
vou execute ‘MX’ from the keyvboard; the following seguence of
gvents occurs —

(i) "MX.EXE’ is !paded into system Ram by Msdos. As part
nf the normal loading process for a ’.EXE’ files all segment
registers are set up. In particulars the ‘DS:’ register now
points into Ram at the Program Description Area. This enables the
program access to information about all the Ram space available
to it. Consult the Msdos Programmer’s Manual for a fuller
explanation.

(i) The long Jjump that forms the only code in MXCEXE’
is executed; thus transferring contral to the first byte of the
MY L.ROM? file in Rom. Note that this process is completely
invisible to Msdos; which still beleives it is executing the
CUEXEY file. Note also that the Rom module containing the 7. EXE’
tile is lett selected by the Magnum BIOS Rom driver; thus there
is no need for the ’.EXE’ program to explicitly select it.

In order to code the Jjump instruction in the ’.EXE’ files
the physiral address of the start of the 7.ROM’ file in the
module must be known. As described in the section of this manual
on the Rom driver; the Rom is laid out like a standard Msdos
disk; with FAT and directory sectors at the start followed by the
files themeselves. Normallys; the 2.ROM’ tile is written to the



disk first; so that it is simple to locate; in this case it will
begin immediately aftter the last directory sector.

The 2.EXE’ file must declare a stack segmant:; sven it the
PUROM? file immediately re~defines it. This is becawse Msdos uses
the programs stack when calling it if the stack segment is not
declared: results are undefined.

Software destined for the Rom madules may be developed on
the Ram drives D’y only if it is formatted in a manner
identical to that of the Rom modules. Support software for this
is supplied along with the Eprom burner support disks: and is
described in that product’s user manual. In brief the process is
as follows —

(i) Drive D’ is reformatted to the same size and
layout as the target Rom.

(ii ) 7.ROM’ and ’.EXE’ files are copied in order onto
Nk

(iii) The burner program is run to copy the information
onta the Romls].

It a prgram grows above the size that physically be
fitted into a single madules, it is feasible to split it between
the two modules. As has been described: the two modules occupy
the same physical memory space; when one is selected the other is
inaccessible. The ’.EXE’ file must therefore provide some
switching mechanism to enable program contral transfers between
the two modules. In the simplest cases; for examples the 7 .EXE’
tile could supply a routine that selects the other Rom and then
makes a far call to some defined entry point. On return it merely
selects the original Rom and makes a far return.



