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General Information:
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2.1 80Mb DISK DRCDOL

This driver handles one or two BOMb disk drivies of the
type PTS6877, connected to the CPU via an integral DMaA
channel., Drives of thils type may he used in svstems
with a memory cycle time no greater than 0.7 nicro-

secaonds.

A single drive unit holds one removable cartridge. The
disks ia a two-drive system are loglcally independent,
but may be operated physically only one at a tiae.

Each drive has its own File Conde, user supplied at
Monitor geuneration time. The recammended codes are /FC
and /FD. When certain system software is generated,
such as File Management, the recommended codes are

automatically assigned.

IPL (Initial Program lLoad) from a PTS6877 disk is also
passible.

The total capacity of a disk pack is 72.6MR, split up
as fallows:

822 eylinders, each of 5 tracks;
4,110 rracks, each of 23 physical sectors;
= 94,530 physical sectors, each of 3 logical

sectors;
= 283,590 logical sectors, each of 256 bytes.

Each logilcal sector is given a number from 0 thru
283,589 when reading or writing.

The driver contalns an intermedlate buffer of 512
bytes. & physical sector image is built by storing 1
logical sector in the user buffer and 2 logical sectors
iu the intermediate buffer and then it is written to

the disk.

Multiple sector I/D:

More than one loglcal sector can be read or written
during a single TKM reguest.

Read:
At least one physical sector is read at a time. The

logical sector requested by the application is
transferred to the user buffer. The logical sectors
that were not required are stored in the intermediate
buffer and passed to the application at subsequent
requests. In this way, for Sequential Read arders a
disk access need only be done for every 3rd requested
logical sector.
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Write : Multiple sector I/0 can reduce access times when the
requested number of logical sectors to be written is a
multiple of 3, and the sector number of the first
sector to be written is also a gmultiple of 3. In
thisway, complete physical sectors are passed to the
driver to be written, and no editing of loglcal sectors
tato physical sectors with the aid of the intermedlate
buffer ig needed.

Calling : Normal I1/0: 1/0 and Activate:
sequence LDK A7,code LDKL Al,parameter
LDKL A8 ,ecb—address LDK A7,code
LKM LDKL A8,ecb-address
DATA LTKM
DATA -1

DATA start—address

Order Codes : The following orders may be used:
/00 — Tesat Status
/01 = Basic Read
/D05 = Basic Write
/11 = Physlcal Read
/15 = Physical Write
/1F - Format Volume
Ruffer address : This must be aun even number.

Not significant for order /1F.

Requested Length : This must be a multiple of the logical sector length
(256) ,minimum 258, maximum 65280. Not significant
for order /iF.

Return Code : Bits may be set as follows by this driver:

Order ?
-1

oog;511/051/11l/15}/1Fl

- SN ) M S

|

l

[bit| Meaning
f =

|

!

j |

| [

[ |

[ i
0 | illegal request Px lxtxi x| x| x|
-—l- - e e B B B Bl
i 7 % Retries performed 5 Pxlxt x| x| f
~—— - e R B B e el
:lO % New volume loaded l x?tx1=x! x1 x| x|
‘‘‘‘‘‘ e e B e e e
;12 ; Incorrect length ! ) x ! =1 x! |
- e e e B Ee Bl
{13 | Code check error I =t xix!txi |
| | e B B e R B
ll& } Throughput/seek error | { x T x0 x| x1 =/
-l - | =~ e e e Bt B
115 { Disk not operable lx ! x )l x ! x) x| =}
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Bit 0, Request error

Bit 7, Retrles
performed

BLt 10, Yew volume
loaded:

Bit 13, data error

Control words

Order
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Continued DRCDO1L

The return codes of which the meaning is not obvious,
are explained below:

This may Indicate: illegal file code, 1liegal order,
illegal requested lenght, 1llegal sector number.

If the 1/0 falls, the driver performs 27 retries. If
the error persists, the request 1s completed with bit 7
and one of the bits 12 - 15 set in the return code.

This bit 1is set by the flrst disk access after a system
restart, when the volume name read from the disk 1s
different from the volume name that is already stored
in the disk Device Work Tahle. Wo I1I/0 is petformed. The
file must be closed, this 1is the only order that will
be accepted. To access rhe flle after that 1t nust be
opened again.Bit 10 is only used for removable disks.
It will not be set after svtem Initialisation (IPL).

The “bad track”™ flag 1s set, or a CRC error has
occurred,

Bit 15, not operable:The addressed disk unit is not
present or not connected, or power is off for the
disk or the disk is not yet ready.

: These words must contaln the number of the first sector

to be transferred. Control Word 1 is the more
slgnificant. Bit O of control word 2 1s not used and

must be zero.

: /00 ~ Test Status.

The status of the disk drive is checked and bit 15 of
the Return Code is set 1f it 1s not operable. If the
drive 1s cperable, then the volume name 1s copied to
the disk Device Work Table. If the requested length is
6, the volume name is read into the user buffer.

2.1.3 June 1981



I/0 DRIVER REFERENCE

DRCDO1 Continued DRCDO1

Order : /01 = Baslc Read
One or more sectors are transferred from the disk tothe
user buffer. This order is 1dentical to order /11,
physlcal read.

Qrder : /05 ~ Basic Write
One or more sectors are transferred to the disk from
the uyser buffer. Read—after~write is not carried out.

Order : Jf11 =~ Physical Read
One or more sectors are transferred from the disk to
the user buffar. Order 0l 1s identical.

Order /15 - Physical Write
One or mote sectors are transferred to the disk from
the usger buffer. A read-after-write may be performed to
verify that the operation was successful. If this check
is requlred it must be requested durlng Monltor
generation.

Order J1F - Format volume

Recovery at
Power On :

MO5A

One complete disk {s formatted. The formatted sectors
will contain binary zeroes. If the control word in the
ECB contains zero, all Bad Track flags will be reset.
I1f the control word is 1, the Bad Track flags will be

unchanged.

If a drive was rununing when the system powered off,
thea it is automatically restarted at power on. At
power—-on the drive Is set busy for 2 minutes 1in order
to allow it to become operable. During this time any
requests are placed in the device queue. When 2 minutes
have explred the drive is set free and any request
which was running at power off, s repeated. If there
was a power failure aftecting devices other than the
drive, and the drive is fully operable, then the timer
is not set and the current request is repeated
immediately.
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DRCDO2

weral information:

Calling
sequence

M5A

2.2 1hMb DIEK DRCDO2

This driver handles ove or twao 16Mb disk drives of the
type PTS6877, connected to the CPU via an integral DMA
channel.

A disk drive unit halds one removable cartridge disk
and one fixed disk. The disks are logically
independent, but may be operated physlcally onls one at
a time.

Each drive has 1ts own File Code, user supplied at
Monitor generation time. The recommended codes zre /FC
and /¥D. When one of the data wmanagement packages

or File Management is included, the recommended codes
are automatically assigned.

IPL (Initial Program Lepad) from a PTS-CMD disk :s also
possible.

Sector length is 256 bytes both for logical and
physical sectors.

322 cylinders, each of 1 tracks;

= 822 tracks, each of 47 physical sectors;
38634 sectors, each of 236 bytes

9879872 bytes.

i

Tracks O ~ 807 are used as primary tracks, tracks 808 -
822 are alternate tracks.

The driver handles logical multiple sector I/G
requests. this means that it is possible to read or
write more than one lopieal sector during omne LEM
request. the number of the first sector to be
transferred should be supplied in the Control Wards of
the ECB, and the Requested Length must be set to a
multiple of 236. The maximum number of sectors
transferred at one LKEM reguesat is 255. Thus the maximum
requested length is 652830,

Normal L/0: 1/0 and Activate:
LDK A7 ,code LKL Al,parameter
LDKIL AB,ecb—address LDK &7 ,code
LKM LDKL A8,ecb—address
DATA 1 LKM

DATA -1

NATA start-address
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DRCDO2

[

Crder Codes

Buffer addresss

Requested Length

Return Code

Bic O, Request error

Bit 7, Retries
performed

M54
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DRCDO2

2.2 16Mb DISK

¢ The followlng orders may be used:

/00 - Test Status
/01 - Basic Read

/05 - Basic Write
/11 = Physical Read
/15 - Physical Write
/1F - TFormat Volume

This must be an even number.
Not sigpnificant for order /1F.

This must be a multiple of the logical sector leagth
(256) ,minfmum 256, maxfmum 6528Q. Not significant
for order /1F.

Bits may be set as follows by this driver:

| Order ]l
f7ool/o01j/05]/11]/15] /1F]

[y [ S R Y

I
[

|bit| HMeaning

bl x <l x ] x| x|

| 0] Illegal request

| ==t e ———— e | ~—=] === === | === [ === [ =]
| 7 | Retries perforwed ! =t x ] x1 x! )
[=—=1- R et B B B B
110 | bew volume loaded i x T x il xf x| x 1 x {
-mm]- el Bt B e B e
|12 | Incorrect length | lx 1 = | x| x| |

| ---] el L L IS IS FRG

|13 | Code check error | | x 1 x| x| x| |
e e LA e R e et e Rt e B B B
|14 | Throughput/seek error | lx x| =] x| x!

| -] - - e [t [N B BN B

115 | Disk not operable ' ) x| x| x| x| x|

The return codes of which the meaning is not obvious,
are explained below:

This wmay indicate: tilegal file code, illegal order,
illegal requested length, illegal sector number.

1f the 1/0 fails, the driver performs 3 retriesor a
Wrikte request, and 33 for a Read request. If the crror
persists, the request is cowmpleted with bit 7 and cne
of the bits 12 - 15 set in the return code.
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Bit 10, New volunme
leoaded:

Bit 13, data error
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Continued DRCDO2
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This bit is set by the first disk access after a

system restart, when the volume name read from the disk
is different from the volume name that 1s already
stored in the disk Device Work Table. No I/O is
performed. The flle must be closed, this is the only
order that will be accepted. To access the file after
that it must be opened again.

Bit 10 is only used for removable disks. It will not be
set after sytem initialisation (IPL}.

This may indicate:

- data part timeout. The data part is not found after
the {dentifier within the time limit.

- read data error (CRC error)

- flag error (bad track flag set)}

~ identifier error

Bit 14, throughput error/seek error

Bit 15, not operable:

Control words

Order

Order

Order

Order

M54

= Identifier not found

- incorrect head— or cylinder number
-~ incarrect sector number

- throughput error

The addressed disk unit is not present or not
connected, or power is aff far the disk or the disk is
not yet ready.

These words must contain the number of the first sector
to be transferred. Control Word 1 is the more
significant. B8it O of cantral word 2 is not used and
must he zero.

/00 - Test 3Status.

The status »f the disk drive is checked and bit 15 of
the Return Code ig¢ set if it is not operable. If the
drive is operable, then the volume name i5 copied to
the disk Device Work Table. If the requested length is
£, the volume name is read into the user buffer.

/0l — Basic Read

One or more sectors are transferred from the disk tao
the user buffer. This order is identical to order /11,
physical read.

/05 - Basic Write
One or more sectars are transferred to the disk from
the user buffer. Read-after—write is not carried out.

/11 - Physical Read
One or more sectors are transferred from the disk to
the user buffer. Order /01 is identical.

2
a
T
*
(W8]
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Order

Order

Recovery at
Power On

MO5A

1/0 DRIVER REFERENCE
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Continued DRCDO2

/15 ~ Physical Write

One or more sectors are transferred to the disk from
the user buffer., A read-after-write may be performed to
verify that the operatlion was successful, If this check
is requlred it must he requested during Moniter

gaeneration.

/1F ~ Format volume
One complete disk is formatted. The formatted sectors

will contain binary zerces.

1f a drive was running when the system powered off,
then it is automatically restarted at power on. At
power-on the drive 1s set busy for 2 minutes in order
to allow it to become operable. During this time any
requests are placed in the device queue. When 2 minutes
have explred the drive is set free and any request
which was running at power off, is repeated. If there
was a power fallure affecting devices other than the
drive, and the drive is fully operable, then the tlmer
i5 not set and the current request is repeated
immediately.
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General Information

Calling sequence

Order code

Buffer address
Requested length
Effective length

Return code

Control word

MSA

2.3 CARD READER DRCRO1

: This driver handles one PTISHB85 Card Reader connected

to the CPU via CHCD and MUX on programmed or multiplex
channel. The channel to be used must be specified
during Menitor generation.

If a Memory Management Unit is included in the system,
an MMU buffer wiil be iuncluded in the driver, and the
size of this buffer must be specified during Monitor
generation.

Normal [/0O: 1/0 and Activate:
LDK A7,code LDKL Al,parameter
LDKL A8,ecb=-address LDK A7,code
LR LDKL A8,ecb—address
DATA 1 LKM

DATA -1

DATA start—address

The following order code wmay be used:
/02 - standard read

A1l significant for order /02. The requested length
must be in the range 0 - 80. The effective length
is the number of characters read up to the first
space character, but not including the space.

The following bits may be set by this driver:

Bit | Meaning

| |
[ |
| 0 | Illegal request I
| 2 | Input hopper empty or |
| | output stacker full 1
! 3 | EOF detected E
| 12 | Incorrect length ]
[ 13 | Data fault |
| 14 | Throughput error I
I 15 | Not operable |

Not significant
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P ]

Order

Recovery at
power on

M54

Continued DRCRO1

Y

: /02 - standard read

The LRM request must be issued for each card to be
read.

The cards are read in Hollerith code on 12 bits,
converted into 8-~bit IS0-7 code, and stored imn the user
buffer until the requested length is reached.

If the requested leugth is greater than BG, or if there
is more information on the card than has been specified
by the requested length, the request is completed with
bit 12 set in the return code.

If a character is read that cannot be coonverted, the
character is replaced with a ? (/3F), and the request
1s completed with bit 13 set in the return code,

If the card reader offers a new character before the
previous one has been taken care of by the driver, the
request is completed with bit 14 set in the return code
I1f the card reader is not operable (e.,g. power off),
bit 15 is set in the return code.

if there is a request current when the power failure
cccurs, the request is completed with bit 14 get In the
return code. To ensure that no data ts lost, the card
must be moved from the output stacker ta the input
hopper and read again.
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NRDIOVI 2.4 STIGHAL DISPLAYS AND LAMPS 0N KEYDOARDS NDRDINL

General information : This driver handles output to Signal Displavs PT56241
and 242, lamps on keyboards PTSAZ232, A233,6234,
6236,0271, 6272, the FT30, and the lamp function of the
PIN keyboard PT36291 when connected to the Badge Card
Reader PT36261 aor PTSARG2.

If a Memory Management Tinit is included in the system
and order /N6 is included (see helow), an MMU buffer
will be reserved in the driver.

Calling sequence : Normal I/0: T/ and activate:
LDK A7 ,code LDXL. Al, parameter
LDKL AR, ec¢b-address LDK A7, code
LR LDKL AZ,ecbhb address
DATA 1 LEM
PATA -1

NATA start address

Order codes ;1 The following order codes mav he used:
/06 ~ write program display (PTSA241 only)

/37 - set lamps on
/38 - set lamps off
/39 - flash lamps

RBuffer address
Requested length
Effective length

Not significant

Return code : The following bits may be sct by this driver:

|
bit] Meaning Vsoe 1 /37 | /3B /309
| == | e e e f -~ ~— [ —mm e |
| 0 | 11legal request I x | = | x | x |
[ B SRS U AT B ) (O
113 | Code check error I x | I | I
s S (RS R U, S—
| "ot operable | x | x | x | x |
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Control word:
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1/0 DRIVER REFERENCE

Continued DRDICL

For all orders, the control word specifies the lamps
that will be affected. The bit pattern has a different
meanlng for each device, and is given below. Lamp L1 is
the leftmost lawmp on each device, or the bottom lamp
when the lamps are Iin a vertical line.

Control word for keyboards PTS6241 and 6242:

bit 10 7' 19 1w 11121131 141 15 )
[ -=wmemm R e e e et B e e !
[0 bLy L2l wd e | 5] 16! w7 | 18]

Control word for keyhcards PTS6232 and 6234

bit {0 11 b 12113} 18] 15 ]
| e e L B e el R B B
l0 e | 3| 2| i}

Control word for keyboard PTS6233:

bitlo}l 708 {9;10{11;12{13.‘14;151
=] == e R e T e I e B as I
IBlO 8117 ] 6} 15 ) a3l Lzl iy}

i e o et e e ot e . el e e el o o e e

B = Bell; 1f this bit 1Is set to 1, the bell 1s scounded
at the keyboard. This only applies to orders /37 and
/38.

Control word for keyboard PTS6331:

A e ke . A . o . i . Yot o . T b i . Y . R S o L L ol

Control word for keyboard PTS6236, 6271 and 627Z:

bit 10)1 11

B = Bell; if this bit is set to 1, the bell is sounded
at the keyboard. This only applies to orders /37 and
/38.
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DRDIOL Continued DRDIOL

Control word for FTEO keyboard and cashboxes:
{(cashboxes are optional hardware on FT80)

B = Bell, Cl = Cash box 1, C2 = Cash box 2.
If C1 or C2 = 1, the corresponding cash box is opened.

Gontrol word for PTS56291 PIN keyboard PX75 when 1t is
connected to the FT80:

bit |D 10 | 11 I 12 1 13| 14 | 15 |
| ==~ | —=—1| I ! | | ====] =]
10 oo I | i J

Controel word for PTS56292 Customer Display:

[0 11 | 12 | 134
I ! ! | = | ] |
{0 [ LI | L2 |

bit

When Customer Display PTS6292 and PIN keyboard PK75 are
counected on the same device address, the two control
words can be combined:

| 14 ; 15 ;
|
] L3 ] L4 |

bit |0C | 11 | 12 | 13
|- I I I I I ;

o L oL

.112

Order : /37 — set lamps on.
Lights corresponding to bits set in the contrel word
are turned on. Qther lights are not altered.

Order : /38 - set lamps off.
Lights corresponding to bits set in the control word
are turned off. Other lights are not altered.

Order : /06 — write program display — PTS6241 only.
With these orders the program display aon PTS6241 can be
controlled. | to 4 characters are sent to the display
from the user buffer. Character codes must be in the
crange /30 - /6F, where:

/30-/3F are sent to the first position
/40~/4F are sent to the second position
/50=-/5F are sent to the third position
/60-/6F are sent to the fourth position
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Qutput to PIN

keyboard
counected to BCR

Input from PIN
keybhoard
connected te BCR

M054
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Continued DRDIO!

The first positioun corrasponds to the leftmost display
tube on the indicator unit. Tllegal character codes are
ignored and bit 13 13 set in the return code. If order
/06 for PTS56241 is required, it must be specified
during Moultor gemeration.

/39 - flash lanps

Lights corresponding te “17 bits in the control word
are 1it once a second. Other lights are not altered.
1f order /39 is required, it must be specified during

Monitor generation.

The same order codes are used for the BCR lamp as
given above, but the control word bits have a specilal
meaning to the driver, as follows:

Control word
bit (0 | 14 ] 15 |

o J L2 | 11l

If a PIN keyboard is connected to the BCR PTS6271,
input from the BCR or the PIN keyboard is controlled
via this driver. The setting of the Indicator lamps
deteraines from which device the input 1s read, as

follows:

If the lamp 1= ON, input is from the PIN keyhoard.
If the lamp is OFF, input {s from the BCR.
If the lamp is flashing, {nput is from the PIN keyboard.

The tables below show how different codes in the
caountrol word are used to control the lamp functions.

Order /37 - set lamp on

| L1 | 12 | Effect t
e B e S LR LR R -
| 0l 01| No action {
[ 01 1| Lamp is turned on f
| 1 { 01 WNot valid )
11 11 Flash lamp !
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Recovery at
power on
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Continue@ DRDICL

Order /38 - set

lamp off

| 11 | L2 | Effect

N, B

| af o Wo

action

lamp on, turn lamp off
lamp flashing, not valild
lamp off, no action

lanp on, no action
lamp flashing, turn lamp on
lamp off, no action

1§ 1f
[ If
| If

lamp on, turn lamp off
lamp flashing, turn lamp off
lamp off, no action

]
)
|
I
|
- - !
!
I
!

At power on, all lamps are fed with the value that
existed at power failure time. The Information on the

program display

is also restored.

Note: I1f an attempt is made to send characters to a
device that is not active (power off), the request is
completed imnmediately with bit 15 set in the return
code. Thus, to test a terminal line, order /37 aor /38
with the control word set to Ll can be used.

I3
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DRDNO1 2.5 NUMERIC DISPLAY DRDNO1L

i e s e . ——

General information : This driver handles the numeric display indicator on
the PTS56241. The display may be used as an ordinary
gutput device, where numeric information is displayed
from the user propram. It may also be used as an echo
device, to any keyboard operating under the general
kevyboard driver DRKRBO4.

I1f a Memory Management Unit is Inecluded in the system,
an MMU buffer is Included in the driver, and the size
of this buffer must be specified during Monitor

generation.
Calling sequence : Normal I/0: 1/0 and Activate:
LDK A7,code LDKL Al,parameter
LDXL A8, ecb-address LDK A7,code
LM LDKL A8,ech—address
DATA 1 LKM
DATA ~1
DATA start—address
Order codes : The following order codes may be used:

/06 ~ write numeric display
/31 - erase numeric display

Buffer address
Requasted length
Effective length

Only significant for order /06.

Return code : The following bits may be set by this driver:
! J ! order )
| 1 - !
;bit| Meaning | /06 | /31
— | | - l
| 0 [ Illegal request i X | X [
{13 | Code check error | x | !
15 | Not operabile ! x| x |

Control word : Not significant

Order : /31 - erase numeric display
The entire display is erased.
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DRDNO1

P T —

Order

Eeho function

Recovery at
power on

M5A

Coutinued DRDNOL

/06 ~ write numeric display

Characters in the user buffer are sent to the display.
Only numerics (/30-/39) and spaces (/3F) are accepted.
All other codes are ignored and bit 13 1is set in the
return code.

Order /06 may be excluded during Monitor generation Lf
the device is only to be used as an echo device.

: The numeric display may be attached ta a keybeoard as an

echo device. Only numeric read should be used when an
echo 1s wanted at the display.

All received numerics are echoed. Clear key (code /18
from the keyboard driver) erases the display. End of
record key is echoed if it is a numeric digit. However
the end of record key will not erase the display; this
must be done by the application with order /31.

: At power on the display is erased. If the old

information is to be restored, it must be done by the
application program.

Note: Tf an attempt 1s made to send Information to a
display that is not active (power off), the request is
completed immediately with bit 15 set in the return
code,
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DRDUQ1 2.6 DISK DRIVER DRDUOL

This driver handles up to two disk drives PT56875 or
PT56876 or one of each, connected to the CPU via MUX
and CHDU on multiplex channel. The number aad type of
disk drives must be speci{fied during Monitor
generatlion.

General information:

Loglcally the cartridge disk and the fixed disk on one
drive are independent of each other; however, only one
disk can he operated at one time.

Each disk has its own file code. Recommended file codes
are /FO to /F3 for Fixed disk 1, Cartridge disk 1,
Fixed disk 2 and Cartridge disk 2 respectively.

If one of the data management packages or Fille
Management Iis requested during Monitor generation,
these file codes are assigned automatically.

The logical sector length Is always 256 bytes.

There are two software options, namely unpacked (A2)and
packed (Al). These may both be present in the same
configuration. Which versilon or versions are present in
the system, must be specified during Monitor genecation.

A2 provides lower average access Ctimes (hut see
below)whereas A3 makes more efficient use of the disk
space. A3 makes use of an Intermedlate buffer during
trans fers unless both the number of the first sector to
be transferred and the number ¢f sectors involved are
nultiples of 3. In this case the use of the
intermediate buffer is avoided, and access times would

he less than for A2.

When using A3 for sequential processing, it is
recommended that the multiple sector I/0 feature be
used, as this will also reduce the total access time.

The only time that the software type need be specified
is when a disk is formatted. The informatian is stored
in the Volume Label and in the Device Work Table (DWT)
so that the system can access it whenever required.
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DRDUOL Continued DROGO 1
Disk usage i Disk usage for the two software options:
DRIVER UPTION [ A2 { A3
258

Bytes per physical sector

f
i
I
I
| e
l
I
|

| |
BN Y P—
Bytes per logical sector | 256 | 256
-— -1- -] —

Physical sectors/eylinder | 32 | 32 i
[- i f i
| Logical sectors/eylinder | 32 | 48 |
| | ! J
| PTS6875 (204 cyls) ! | |
| No. of logical sectors | 6324 | 9792 |
) - | | !
| PTS6875 Capacity I 1,67Mb | 2.51Mb |
P o[- 1 |
| PTS6876 (408 cyls) | | !
| No. of loglcal sectars I 12648 | 19584 |
R = i -1
| PTS6876 Capacity | 3.3sMb | 5.01Mb |
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DRDUOL Continued DRDUO1L
Calling sequence : Normal I1I/0: I/C and Activate:

LDK A7,code LDKL Al, parameter

LDK1L A8, ecb-address LDK A7, code

LKM LDKL A8,ecb—address

DATA 1 LKM

DATA -1
DATA start-address

Order codes : The following order codes may be used:

/00 — test status

{01 — baslc read

/05 - basic write

/1l — physical read

/15 - physical write

/1F — format volume
Buffer address : Not significant for order /1F.

The buffer address must be even.
Requested length 1y Net significant for order /1F.
Ef fective length : [ The length must be a wpultiple of 256, max. 65280.
Return code : The following bits may be set by this driver:

—

| ordetr in which bit is set |
| {

| |

| !

;bit{ Meaning [f00 j/01 [/05 }fu E/Ls {/1F !
-]~ | | | e e
| 0! Illegal request | x| x| x ! x| x| x|
| =]~ et B e e e B |
| 7 | Retries performed | i =1 =1 x| x| |
[ ==~ ! R e e R B
[10 | New volume loaded | x 1 x| =1 x! x| x|
o] S Oy O Pl N
:12 ! Incorrect length ! I x ; x E X ; X ; }
—— —_ S PR P

{13 | Pata fault ] | x{i x| x| =} |
e e B B B I P
|14 | Throughput error | ] x1 =] x| x| |
e e e -} ! R e ] R
115 | Not operable Px b =1 21 x1 =1 =

Bit 10, New Volume Loaded:
This bit 1s set after system restart, when the volume

name read from the disk is different from the volume
name that 1s already stored in the disk Device Work
Table. No I/0 is performed. The file must be closed,
this is the only order that will be accepted. To access
the file after that 1t must be opened again.

Bit 10 is only used for removable digks. It will not be
set aftar sytem Initialisation {IPL)}.
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Control word 1 must be set to zero. Control word 2 must
contaln the number of the first sector to ba
trausferred. The control word is vot significant for

order /00.

Control word

Order :/00 - test status.
The status of the disk drive is checked and, 1f the

drive is not operable, bit 15 is set in the return code.
If the drive Is operable, the volume name and disk
verslons of both dlsks on the drive are placed fn the
DWT. Only file code and return code are significant,
unless requested length is set ot 6, in which case the
Volume Name is traunsferred to the buffer apecified in

the ECB.

Order : /01 - basic read
One or more sectors are transferred from the disk to

the user buffer.

Order : /D5 ~ basic write
One or more sactors are transferred from the ECB buffer
to the disk. Ne read—after-write check is carried out
by the driver.

Order : /11 - physical read
One or more sectors are transferred from the disk to
the user buffer. This order 1Is identical to ovrder /01.

Order 1 /15 - physical write
Bafore the requested sector N is written, the lagical
sector N-1 is vead to check the cylinder identifier.
One or more sectors are tranferred from the applcation
buffer to the disk.
After the sector is written, it is read back to check
the CRC character, if read-after-~write was requested
during Moniter geasration,

Order : /1F - format vplume

This order is used by the Create Volume utility to
transfer the parameter describing which software
version 1s to be used, and to format one complete disk.
The parameter is stored in Ceontrol word 1, and will be
stored in the Volume Tabel of the disk, and in the disk
DWT when the disk is first accessed. The parameter
format is as follows: The left byte of the word is 2 or
3 corresponding to software options A2 and A3 described
above., The rigth byte is 1 for PTS6875 disks, or 2 for
PTS6E876 disks.

On Toss-formated disks sector 0 can oanly be accessed
before this parameter has heen passed to the driver;
this is for security purposes.

After this order 1s completed, the Create Volume
utility goes on to format the sectors and check for
badspots.
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Recovery at
power on
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: The disk drive is automatically restarted at power on.

lUowever, some types of PTS6875 drive will remain
inoperable until restarted manually.

After power on the drive is set busy for two minutes,
until it becomes operable. During this time all
requestes are queued. After two minutes the drive is
freed, and any requests that were current at power off
or are in the queue are repeated.

If there is a power failure affecting the computer and
other devices than the disk drive, the request will be
repeated with no timeout, as long as the drive remains

fully operational.
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General information

Calling seguence

Order codes

Buffer address
Requested length
Effective length
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2.7 VIDEQ AND PLASMA DLSPLAYS DRDYOD2

This driver handles output to Video BDisplay PTS56342,
PT56344, PTS36346, to Plasma Displays PTS6351 or 6386,
or to the alphanumeric display PTS$6385.

The driver may be adapted to cater for only PUS6344,
PTS 6346, PT36385 or PT56386 display being in the
system; if required, this must be specified during
Monitor generation. In addition, if a PTS6385 or 6386
is included in the system, it {s possible to choose
whether the cursor i{s a steady light or a blirking
light. This optioun must be specified during Monitar
generation.

If a PT56385 is included, the country code required
(for national characters) must be specified during
Monitor generation.

The driver includes device dependent functions making
it possible to use the display as an echo device to any
keyboard running under the general keyboard driver
DRKBO4.

If a Memory Management Unit is included in the system,
an MMU buffer is included in the driver, and the size
of chis buffer must be specified during Moniter
generation.

Normal 1/0: I/0 and Activate:
LDK  A7,code LDKL Al,parameter
LDKL A8,ecb-address LDK A7 ,code
LKM LDKL A8,ecb-address
DATA 1 LKM

DATA -1

DATA start—-address

The following order codes may be used:
/00 ~ test status

/05 = basic write

/06 = standard write

/OB = set cursor and write

/31 - erase

Only significant for ovders /05, /06 and /OB.

For orders /06 and /OB the first word in the buffer is
used for a control code. This word is included in the
requested length. For order /G5, the first word ip the
buffer is used for normal data.
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Return code : The following bits may he set by this driver:

——— —— — A

{ f | Order iug which bit set {
P |

{bit] Meaning j/00 1/05 1/06 (/0B }/31 }

5_6_1 Illegal request %_;‘b} X } x i X } X

}Ig-} Code check erro;_‘}--‘-i E X ; X E-"-ﬂ{

70| Trougvous eeror | 1% 14 1]

izg-i-ﬂot operable } X { X I X i X i X }
Control word : For order /OB the control word must contain the cursor

position with the line number in the left byte and the
column number in the right byte. For order /31 it
contains the number of characters to be erased as a
binary value. At return from other requests 1t contains
the new cursor position, with the line number in the
left byte and the column number in the right byte. When
the cursor has reached the end of the line, the cursor
position is set to the value of the last positicn on
the 1ine + 1.

Note: If Basic Write has been used without being
followed by a cursor setting, the returned value will
always be /0101, independent of the real cursor
position.

Order : /00 - test status
A dummy character 1is sent to the display and if power
is not on the request 1s completed with bit 13 set in
the return code.
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Order : /05 - basic write
The requested number of characters are sent to the
display. Trailling spaces are suppressed 1f this is
requested during Monitor generation.
If an LRC-error occurs {for remote connected displays)
the request is completed with bit 14 set in the return
code.

Note: The intermal cursor position counter of the
driver is not updated to the actual position of the
cursor on the screen. Instead 1t is set to /0101l after
each Basic Write, and that wvalue 1s returned In the
control word when the request is completed.

This means that for displays PTS6351 and 6342 the
cursor must be sent to the home position 0101 using
order code /OB before orders /06 or /OB are used again
after Basic Write.

For displays PTS6344, 6385 and 6386 order /OB may be
used directly since these displavs use absolute cursor
addressing.

Twenty-two characters have special meaning to the
hardware, as follows:

/07 - Bell is sent to the display (Not PTS6385, 6386)

/0B — Cursor moves one position to the left without
destroyling the character (backspace).

/0A — Cursor down (line feed).

/OB = Cursor 1s sent to home position.

/0C = Screen is cleared and cursor sent to home
position.

/0D — Carriage return Is made.

/10 — Cursor moves one character to the right without
destroying the character.

/11 - Set cursor address; this must be followed by
two binary values specifying the cursor position
required. The first value indicates the character
position on the line (the column number) and the
second indicates the linenumber (row-number). The
first row or column is counted as zerc. /20 must
be added to the numbers for row and column, so
for example, the tenth character position on the
third line is indicated by the value /29 for the
column, and /22 for the row.
This function is not available on PTS6342 and
6351.
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/14 — Fast output: The specified character is
displayed repeatedly in fast output mode, the
specified number of times. The first byte
following this code must indlicate the number of
times the character must be output. The second
byte must contain the displayable character
{range /20 - 7F). The number of times Is
specified as a binary value. /20 must be added to
this number, so a fast output of 80 times the
character is indicated by a value of /70.

The curser position will remain unchanged.
This function is not available on PTS6342 and
PTS635L .

20 - Cursor moves one positien to the right and
eraaes the character In that peosition.

/AE - Roomless point on the printer, will be displayed
as an ordinary polint.

The following special characters are only available for
the PTS6344 an PTS56346 display:

f12 - Start underline: all outpat characters that
follow this ecode will be underlined on the
display, untll a stop underline code 1s read.

/13 - Stop underlining: output characters that follow
this code are not underlined on the display.

/1E - Low inteanslty: output of characters which follow
this code 1s at low Intensity, until a stop low
intensity code 1s encountered.

/1F — Stop low intemsity: all characters following
are displayed at normal intensity.

The following special characters are only avallable for
the PTS6351 display.

/11 - Sat graphic mode: the display is set to graphic
mode, and the following characters in the buffer
are displayed aceprdingly.

/12 - Set alpha mode: The display is set to the alpha-
numeric mode, and the followlng characters In the
buffer are displayed accordingly.

The following special characters are only available for
PTS6385 and PTS6384.

/OF — Test command

/15 = Switch cursor on

/16 Switch cursor off

/17 - Start cursor blinking
/18 - Start cursor steady.
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Speclal character for PS6E385 only:

/1B = Set country code.This character must be followed
by one character iu the ranse /31 - /3%, to
salect the country code requirved, The numbers
correspond to the different national character
varliations as shown in the 1list at the end of
this driver descriprion-

Special character ior a keyboard which is comnnected
directly te the d1lszplay:

f1C - Data to keyhoard.
Data following this character are addressed to

the indicator lawps on the keyboard.

All special characters must be included in the
requested length,

/06 ~ standard write
The flrst word in the user buffer must contain a right-

ad justed contrel chavacter. It may contain any of the

following:
/2B — The cursor is not moved before the text is
digplayed.

/30 - The cursor is sent to the leftmost position and
advanced two lines before the text 1is dlsplayed.

/31 - The display is erased and the cursor sent to the
home position befure the text is displayed.

Any other character in the control code, or a requested
langht of zero, causes the cursor to be sent to the
left most position and advanced one line before the
text is displayed. Tralling spaces are suppressed if so
requested during Mouitor generation.

All alphapumeric characters within the range /20-/5F
are sent from the buffer to the display. Codes /[60-/7F
are reduced by /20, giving /40-/5F, unless lower case
characters are requested during Moniter generation.

For PTS6344, 6346, 6385 and 6386 displays, a check is
carried out by the drivers for a continucus string of
at least six ldentical characters and 1f found, they
are sent under fast output. This must be speclfied
during Monitor generation.

In addition, elght special codes are recognised by the
driver, and actions performed as follows:

/07 ~ Bell is sent to the display (Not PT86385, 6386)

/11 = Tabulation character: this must be followed by
two I50~7 digits speclfylag the tabulation
pesition required, on the same line. The code and
the digits must be included in the requested
length.
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/14 - Fast output: the character following thils code
will be transmitted rapeatedly in fast output
mode up to the requested lengtlt. The cursor
position will remain unchanged. Note that this
function 1s simulated on PTS6342 and PTS635L
since the fast output hardware Is not avallable
on these displays.

/AR -~ Displayed as a point.

The following special chavarters are only available for
the PTS6344 and 6346 digplay:

/12 - Start underline: all output chavacters that
follow this code will be upderlined on the
display, until a stop underiine code is read.

/13 = Stop underlining: output characters that follow
this code are not underlined on the display.
Underlining is also stopped auntomatically when
the request s completed.

/1E - Low intensity: cutput of characters which follow
this code is at low intensity, untll a stop low
intensity code is encountered.

/1F - Stop low intenslty: all characters following
are displayed at anormal intensicy. The stop low
Intensity Is also autamatically executed at the
camplerion of the request.

All special characters must be lncluded in the
requested length. Illegal characters are ignored and
when the request {s completed, bit 13 is set in the
return code.

If LRC errvor occurs for remote counnected rerminals, the
message is automatically retransmitted by the driver.
No indication 1s given in the return code.

At completion of the write request the actual cursor
position is returned in the control word, with the line
number in the left byvte and the column number in the
right byte.
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/DB — set cursor and write
By means of this order the cursor may be sent ta any
prpsition on the screen hefore the text is displaved.
Data already on the display is not erased.
The contreol word must contain twa hinary values, the
one in the leftmost byte heing the line number and that
in the rightmost bvte the column number at which tha
display is to start.
The cursor home position is /0101 for all displays.
The number of lines and characters per line for each
display is as follows:

PTS6342 - 12 lines of 80 characters
PTS6344 - 20 lines of 64 characters or

24 lines of A0 characters (eption)
PT36346 - 20 lines of A4 characters or

24 lines of 80 characters {option)
PTSA351 - 8 lines of 36 characters
PTS6385 - 1 line of 40 characters
PTS6386 — 6 lines of 40 characters.

After the curser {s positioned, the text in the user
buffer is displaved according to the rules described
for order /0f Standard Write. The first word in the
buffer is not sipnificant, but must he Included in the
reauested length. If the requested length is 0 or 2,
the cursor is positioned, hut no text is displayed.
After the request is completed, rhe new cursor position
is returned in the ECB control word.

/31 - erase

This order causes a given number of characters to be
erased from one line of the display.

The erasure starts from the position of the cursor at
the time the order is set up, and the cursor remains in
that position.

For PTSH344, A346, 6385 and 6386 this is done in fast
output mode. The control word must contain the numher
of characters to be erased in binary form.

The maximum number of characters that can he erased is
as follows:

PTS36342/4/6 - 80 or 64
PTS56351 - 36
PTS563%85 - 4D
PTS6386 - 40
2.7.7 October 1931
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The display may be attached to a keyboard as an echa
device. All alphanumeric characters in the range /20 to
/5F are echoed. Echo of end-of record key, 1f required,
must be speclfied during Monitor gemeratlon.

Backspace key (/08 from the keyboard driver) will move
the cursor one space to the left. The cursor cannot be
moved further to the left than the positlon it was in
before the read-with-echo request was set up. The
character in the new cursor position is erased.

The clear key (/18 from the keyboard driver) will erase
the information that has been echoed for the current
read request, and the cursor is sent to the position it
was in before the read-with—echo was set up.

If there is a request current when power fails, the
request is completed with bir 15 set in the return
code.

At power on the display is erased and the cursor sent
to the home pasition. For PTS6385 and 6386, the cursor
blink/steady is sent to the screen, depending on the
setting at Monitor gemeration. For PT56385 only, the
country code defined during Monitor generation is sent
to the display. Power on is also signalled to the
application via the general keyboard driver DRKBO4.

1f a write request is issued for a display which has
power off, or for which the selector unit has power off
the request 1s completed with bit 15 set in the return

code.

1f a PTS6385 is included in the system, the country
code to be used (for national characters) must be
specified during Monitor generation, as a one-digit
numeric from the following list:

- GB/NL/B
- B/A/L/CH
- F/CH/B/L
- E

I/CH

- §/SF

- DK/W

- P

- YU

- Us

D O W N e O
!

This will result in the correct national character
being displayed, on submisslion of certain codes to the
driver, as can be seen in the following table.
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National character variations.

Character code

Countries
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