I/0 DRIVER REFERENCE

DRICOL 2.14 INTERTASK COMMUNICATION DRICO1

This drilver handles communication between tasks In the
system. This driver has no connections to any
peripheral device and therefore has no interrupt
handler, or recovery routine.

General Information :

The driver contains two Device Work Tables (DWTs) per
task, one cach for input and cutput, and therefore
different file codes must be assigned to input and
output. This means that it Is possible to configurate a
task In one of three ways, as regards Intertask
Cegrunication:

1. Only input(read) possible - only input file code
assigned.

2. Only ocutput {write) possible - only ocutput file code
agssigned.

3. Both input and output possible - both input and
output file codes assigned.

At I/0 requests, the task should only use the I/0 file
codes assigned to it during Menitor generation, and
thus not refer to the file codes assigned to other
tasks. The user is strongly recommeaded to assign the
same file codes for Intertask Communication (IC) to
all tasks, according to the Single Terminal Interface
principle.

By usfng the ordinary 1/0 interface, this driver makes
it pogsible for one task to receive/transmit data
from/to another task in the system, providing both have
the appropriate Intertask Communication file codes
assigned to them. The communication may be in addressed
at unaddressed mode. No reguests are completed until
there are two complementary requests {i.e. one read and
one write). This means that two complementary requests
must be issued by different tasks before any data
transfer takes place and the requests are completed.

When a task issues an IC request, and no complementary
request exists, the lssued request is put Iinto cne of
four 1C queues, dependling on whether the request was a
read ar & write, and whether it was addressed to
another task or unaddressed.

Twoe queues exist {n the driver for unaddressed
requests. Inly one of these queues can have an entry at
any one time, since, as soon as they both contain an
entry, the requests are matched, communication takes
place, and both requests are completed.
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In the case where a task 1ssues a reqiest addressed to
another task, and no complementary rejuest exists, the
issued request is queued on the complementary DWT 1i.e.
a read reguest is queued on the write DWT of the
addressed task, and vice versa. When ‘he complementary
request 1s issued, the request 1ls completed and the DWT

removed from the gqueue,.

The queuelng principle for all IC requests is on the
FIFO (first in, first out) principle. This means that
if a task issues e.g. an unaddressed vead request, it
will be queued until any task issues an unaddressed
write request, or a write addressed to this task, and
then the matching 1s carried cut and “he request
completed.

In the case of an addressed request, naturally the
first queued request may not be the umatching one, i.e.
it may be addressed to another task than the one which
issued the current request. In this case the first
request in the queue which {s addressed to the curreant
task 1s matched, and the c¢communication takes place.

Timecut supervision is necessary, to prevent deadlock
situations developing, and this is provided within the

driver.

: Normal I1/0 I1/0 and Activate:
LDK A7 ,code LDKL Al,parameter
LDKL A8,echb~address LDK A7,code
LKM LDKL A8,ecb-address
DATA 1 LKM

DATA -1
DATA start-address

The following order codes may be used:
/02 ~ read

/06 - write

/39 - set timeout value

2.14.2 June 1981



Buffer address
Requested length
Ef fective length

Return code

Control word

Order

MOSA

.
-
.

1/0 DRIVER REFERENCE

DRICO1

Continued

Significant for all orders except /39.

The number of characters that will be transferred by
the driver is determined by the smallest requested
length of the two complimentary requests, and this
value will be set in the effective length at completion
of the request. If the requested length of the read
request is less than that of the complementary write
request, the request is completed with bit 12 set in

the return code.

In the case where MMU is vsed, no move 1s performed if
the requested length exceeds the size of the driver
buffer, which is specified during Monitor generation.
In that case, bits 0 and 12 will be set in the return

code.

Note than only one buffer is required, regardless of
the number of tasks.

The followilng bits may be set by this driver:

{ | ]  Order }
} | |

|Bit] Meaning ; /02 : /06 } /39 }
[ e B e B
| 0] Illegal request I = | x i x |
J=——1- J j {- |
| 9 | Timeout [ |
e e -— ! ! I- |
112 | Incorrect length I x| = | |

For orders /02 and /06 the control word must contain
the task identification of the task to which the
request is addressed, when addressed read/write are
requested. For unaddressed read/write, the control word
wust be zero.

For order /39, the control word must contain the
timeout value required, in multiples of 100 ms.

/02 - read

Read Unaddressed, control word = 0

If there is a queue on the input DWT of the task that
issued the request, the filrst DWT ia this gueue is
removed from the gueue, the retransfer of data carried
out, and the request is completed. If not, the queue of
unaddressed write reguests is searched, and 1f there
exists a request, they are matched, the transfer of
data takes place, the DWT is rewoved from the queune of
unaddressed writes, and the request is completed. If
neither of these situations exists, the request is
queued on the queue of unaddressed reads, for later
matchlng to a write request.
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When the request Is completed, the control word will
contain the task 1d of the task that issued the Write
request.

Read Addressed, control word = task id of addressed
task.

If the addressed task has not issued a write request,
the request will be queued on the cutput DWT of the
addressed task.,

If the output DWT of the addressed task is queved on
the DWT of ancther task, the raguest will be queued on
the output DWT of the addressed task.

Otherwise the request will be completed, and the DWT
that was found to match will be removed from the queue.,
When the request is completed, the control word will
contaln the task 1d of the task that issued the Write
request.

/06 - write

Write Unaddressed, control word = 0

If there is a queue on the output DWT of the task that
issues the request, the first DWT in this queue is
removed from the queue, the transfer of data takes
place, and the request is completed. If not, the queue
of unaddressed read requests is checked, and if there
exists a request, the two are matched, the DWT removed
from the queue of unaddressed reads, the data transfer
takes place and the reguest is completed. If neither of
these situations exist, the request is queued on the
queue of unaddressed writes, for later matching to a
read request.

When the request is completed, the control word will
contain the task id of the task that i{ssued the Read
reguest.

Write Addressed, control word = task id of the
addressed task.

If the addressed task has not issued a read regquest,
the request will be queued on the input DWT of the
addressed task.

If the input DWT of the addressed task is queued on the
DWT of another task, the request will be queued on the
input DWT of the addressed task.

Otherwise the request will be completed, and the DWT
that was found to match will be removed from the queue.

When the request 1is completed, the control word will

contain the task id of the task that issued the Read
request.
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/39 - set timecut value

This request is used to set a timeout value used by the
Monitor to supervise the read and write requests. If
the request has not been completed within the time
specified, it will be completed with bit % set in the
return code.

Different timeout values may be set before for each
read or write, and these values are unique for the task
issuing the request.

The input file code must be used to set timeout values
for read requests, and the gutput file coade for write
requests. The coatrol word must contain the timeout
value required in wmultiples of 100 ms.

If no timeout supervision is vequired, the control word
value must be set to a negative value.

If the value in the control word is set to zero, the
request 1s completed immediately, repardless of whether
the matching NWT exists. No gqueueing is performed.

If the matching DWT is found, the request iz completed
normally, but if not, the vequest is completed with blit
9 set in the return code.

The timeout value is zero at system start, and remains
8o unless changed by this order. The value specified
then remains constant until another order /39 is issued,
In the case of Read/Write and activate, the activation
will always be carried out, after removal of the DWT
from the gueue.
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DREBOA 2.15  KEVIOARD DRKROL

General infermation : This driver handles input from the kevhoards PTSA231,
6232, 6233, K234, A23H, K331, A342 and PTS6271, A272,
and fram the PTS56261 Badge Card Reader with PIN key-
haoard PTS6291. Kewvboard PTSROTL and PTSA072 with v24
interface, physically connected to the Video Display
DT58040 are also handled by Lhis driver.

Only inpul from keyboatrds is handled bv this driver;
cutput to signal indicators and cammands to the BCR is
handled by the Signal NDisplay driver DRDINL. For each
keyboard in the svystem there is a circular input
huffer, where data is stored when no read renquest is
running. The size of this buffer must be specified
during MMonitor generation. For kevboards 6236, A271 and
6272, this length must be at least 8 bytes. When a read
raquest is issued, the data is transferred {rom this
buffer to the user buffer.

For systems with MU, the driver also includes an MMU
buffer, and the size of this buffer must also be specif-
ied during Monitor gencration.

An echo device may be attached to each keyboard, to
echo input characters. If required, this function must
be specificd during Monitor genaeration.

As the kevhoard hardware gives only one code for each
key pressed, the driver contains a number of code con-—
version options, to adapt the codes to normal ISO-7
tables and national keyhoard layouts.

Changes of key-locks, SHIFT and CTRL positions on
tLeyboards PFTS6234, 6771 and 6277 are alse handled as
input codes. Tite actual key-lock position must he
maintained within the application program; SHIFT and
CTRL functions are achieved via code conversion in the
driver.

For the other keybeoards the shift key results in a
different code heing generated by the key.

Aprendix A pives keyboard lavouts, and examples on the
use of conversion tables.

Calling sequence : Yormal I/0: T/G and Activate:
LDK  AY,code LDKL Al,parameter
LK AR,ech-address LDK A7,code
LKM L.DE AB,ech-address
DATA 1 LK :
DATA -1

DATA start—address
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DRKBO4A Continued PRKBOG

Order codes : The following order codes may be used:
/01 - baslc read
/02 - standard read
/03 - numeric read
/31 - skip circular input buffer

Significant far all orders except /31,

The end-of-record key ig included in the length, for
standard and numeric read. At the start of each
request the whole buffer will be set to /071 before any
character is stored,.

Buffer address
Requested length
Effective length

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

e e o e . e o - ———— o —

1

|
bitf { 701 ] foz | /o3 ] /31 }
e —— R PO By P
| 0| Illegal request b Fox ox box |
e e | = |~ | == | == |
| 9 | Timeout I x | x | x | J
R i —— SR A R IS
112 | Incorrect length | b | x| |
R | e | mmmm | |
[13 | Undefined key | x| x i
e B A— RSN A PR pU—
114 | Throughput error ' x | x 1 x | |
Control word : Significant for orders /N2 and /N3 only. For these

orders the contral word mayv contain the address of a
keytable, containing a list of end-of-record keys. If
the applicaticn uses the predefined end of record key
(/0D} and no key table, the control word must contain
zera.

At completion of the request the control word coentains
zero 1f a power failure has occurred, or a negative
value 1f a key-lock code has been received.

The format of the keytable is as follows:

byte —————
0 1 NO- Of I [

| EOR keys | KEY1 |

] -1 |

2 | KEY2 |  ®EY3 !

| =~ |~ I

4 | KEY4 | KEYS !

Note that a key-lock cannot be specified as an EOR key.
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For systems with MMU, the driver includes an MMD' key~-
table, which is a duplicate of the application kevtable.
The size of thig table must be specified during

Monitor generation.

/01 - basic read

The requested number of characters are read and stored
in the user buffer without any checks being carried ount.
Code conversion is performed according to the table

(see below). If overflow has occurred in the circular
input buffer at the time of the request, the requestis
completed with bit 14 set in the return code.

Characters are stored in the user buffer, inecluding
key-lock characters (/70 = /77). The internal status
indicater of the key position 1s also updated.

If a power failure ccecurs during the request, no action
is taken. The request will then be aborted at power om.

If no read request is curraut when data is recelved,
the characters are storad in the circular input buffer.
When a read request is issued, the characters arve
transferrad from this buffer to the user buffer, and
checked in the following sequence:

- If overflow occurs in the circular buffer, the request
is completed with bit 14 setr in the return code.

- Tf the character comes from the numeric part of a

TS5623% keyboard it is checked if it must be
converted.

= 1If the chavacter received is from a key—-lack, t.e.in
the ravcge /70-/77, the request is completed with a
negative value in the contvol word, and the kevlock
code is stored in the user buffer. {Xeyvboards
PT86236, 6271, 6272).

— SHIFT and CTRL keys only change the Internal status in
the driver, and are not transferred to the user buffer

- Each character received is code converted according
to the appropriate table before any further check.

- If the character is found in the table of EOR keys,
the character is stored in the user buffer, and the
request is Ilmmediately completed. The EOR key is also
converted and steored in the control word, such that
KEY! gives a value of 1, KEY2 a value of 2, and so on
to enahble indexing to be performed. If the standard
EQR key 1s used, this value will be 1.

= Code limits (/20 ~ /5F, /20 = /7F or /30 = /39) are
checked and the character is saved in the uvser buffer
if it is legal.

— Special characters are checked (e.g. backspace,
clear key, etr.)}, and the corresponding functions are
carried out.
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on PTS56236,6271,
and PT86272.

Continued DRKBO4
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~ Alphanumeric characters within the range /20 - /7F,
(or /30 = /39 for numeric read), after conversion,
are stored in the user buffer.

- If overflow accurs in the user buffer, the request is
campleted with bit 12 get in the return code.

- If the last key depressed was the multiple zero key,
the remaining zerces are stored in the circular input
buffer.

— If overflowv occurs in the circular input buffer
and the user buffer, the request is completed with
both bits 12 and 14 set in the retarn cade.

- If the character caunot be identified by the above
checks, it is treated as undefined. The undefined key
i1s stored in the uwser buffer, and the request is
completed with bit 13 set in the veturn code.

If a power failure occurs during the request, or has
occurred since the last read request, the request is
completed with zero in the control word.

/02 - standard read
Alphanumeric characters in the range /20 - /7F after
conversion are accepted and stored in the user buffer.

Characters are stored in the user buffer, including
key-lock characters (/70 - /77). The internal status
indicator of the key positiaon is also updated.

/03 - numeric read

Numeric characters in the range /30 = /39 are accepted
and stored in the user buffer., Characters in the range
/70 = /79 from PTS6232 or PTS6234 with keyswiteh in
position 2, 1f specified during Monitor generation, are
accepted and cuaverted to /30 - /39,

Characters are stored in the user buffer, including
key—lock characters (/70 — /77). The internal status
indicator of the key position is also updated,

/31 = skip circular input buffer
The information in the circular input buffer is deleted
and the request is completed.

If the keyboard does not have a keylock, or if it is
required to accept input from a keyboard with the lock
in position zero, this wust be specified during Monitor
generation. Otherwise, the followlng rules apply:
Changed key-lock position will be received as input
characters. This always causes a completion of the
current 5tandard or Numeric reud, with a negative value
in the control word.

2.15.4 Nictober 1981



I/0 DRIVER REFERFNCE

Code conversion

Continued

If a request is not runmning, the completion described
above will be carried out on the next request issued.
If more than one key-lock has been clhianged, ounly one
change is reported at a time.
The passible negative values in the control word are:
-1 : Key-lock no. turned OFF
-2 Key—lock no. turnad OFF
-3 : Key-lock no. turnad OFF

-4 ¢ Key-lock no. turned OFF

P ED W ok B L3 P

-5 : Kev-lock no. turned ON
-6 : Key-lock no. turned ON
-7 : Rev=lock ne, rarned 2N
-8 : Key-lock no. turned ON

For basic read only, the code received is stored in the
user buffer, and the request is not completed.

If all keys are 0FF, the keybcard is considered to be
inactive, unless Yo is specified for “Keyboard locked
if no keylock on” during Monitor generation. Note that
“No” must be specifisd for this feature if a BCR is
included.

To adapt the keyboards to different national layouts,
the driver includes code conversion facilities. If code
conversion is required, it must be specified during
Monitor generation.

The conversion is achieved via a table structure, as
follows:

COLIMY TABLES

CHAHACTER TABLES

DWT CTAROnN
B address of !
DWTCS UNSHIFT
displacement celusn table »
in CTABRn
addrass of
DWTCTB SHIFT table
address of
CTABnn address of
R CONTROL table
addraps of
SHIFT/CONTIROL
table A

oA

UNSHTFT

Addreas of character
tablc for keycodes
penerated by function
keys,.

Addrers gf character
table for keycodes
generated by a21pha-
numerle keys

address of
table for
SPECIAL keys

SHIFT

addrera of character
table for keycodes
f00=/0F, [20-/2F, etc

CONTRALL
addressan of character
tables for

keycodes /00-/0F, ete.

[
:
—t
[Wo
.
wn

converted codaes
for keveodes
falb -/nF

Ocvrher 19861
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The 25th word in the PDevice work Table (DWT) 1f no MMU

is in the system, or the 27th ward {f MM i5 used, is
DHTCS and contains the value which iIs the displacement
to the correct entry in CTABnn. The next word DWUTCH
holds the address of the relevant conversion table
(CTABnn}). The name of the conversion table is
determined by the terminal device class in which it is
used. Io 10L, the conversion table iy named CTABDL, in
T02, it is CTABO2, It is of course possible to specify
the entries to the same columm tables in these CTARs,
if the same conversion is required in the device
classes.

This table contains 5 one-word e¢entries, owne each for
Unshift mode, Shift mnde, Control mode, Control/Shift
mode, and the "Special” which Is only used by the
numeric cluster of PT36234,

Lach entry is the address of a column table.

Each column table can contalin up to 8 addresses of
character tables.

The character tables contain the converted character
codes.

Any time the keyboard mode changes, the driver sets
PWTCS to a certain valuce currespanding to Uashift,
Shife, Control, shift/Control, or “Special”.

This is the displacement In UTAB, to the pointer to the
relevant column table. The first digit of the keycode
is the displacemecnt in Lthe column table to the correct
character table. The second digit of the keycode is the
displacement within the character tabhle, to the
converted character code required,

A value of zero in DWICTE indicates that no conversion
at all is required.

A value of zero in CTAB indicates that keys antered in
this mode nced not bhe converted. The corresponding
column table need not be supplied.

A zeroe entry in a column table indicates that keycodes
in rhis range need not be canverted, and the
corresponding character table is not supplied.

For each character tahle, all 16 character codes must
be supplied, repardless of hou manv keys in this range
must be sctually converted.

All keyboards can include conversion tables for the
Unshift part. Shift, Contrel and Shift/Control mode are
only ianplemented ou keyboards PTS6236, 6271 and 6272,
The “Special” mode is only used by PTS6234 when it is
strapped with two device addresscs, and special
conversion of the kevs frem the numeric cluster is
wanted.
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Conrinued NDREROAL

any key convevited to code /FF will he iguored, and
nothing will be stored in the uscr buffer.

Hevhnard code comversion tahles, and some examples of
code conversinons, are surplied in Anpendix A

here arc five kevs with a special meaning to the
driver. By code conversion these fanctiors nav he
asslaned to anv ley. Tn the standard version, without
conversion by the uscr, these codes are:

/18 - Clear key. The user buffer is cleared, but the
request is not camnletvead,
/05 - Backspars kev, The last character received in

the user huffer is clearved, hut the roquest is
not completed,

/8N —=  End of Record kev, when no keytable has boen
definecd.

/1A - Double zero kev, Two zZeroes are stored in the
user huffer.

/1R — Triple zero key. Three zeroes are stored in the

user huffer.

If these spectal characters are not wanted, thev can be
oxcluded by not generating them in the code conversion,
or including them in the Tnd of Record kevtable.

Numeric keys on the PIH kevbnard send normal codes /30
to /3%. The leftmost function key sends code /18, and
the rishtmost fonction kev sends /0D, The Badge Card
Reader sends normal alphanumeric cades /30 to /35, The
end of vecord character is /3F, Ta additon, when the
card 1s removed, code /DE (document out) is sent. If
the card is read correctly, and then immediately
removed, both codes /3F and /OF are sent. If a read
ervor occurs, code /09 i= sent.

Input characters are echeed if the F-bit is set in

register A7 during the L¥Y request, and if an echo

device is specified for the kevboard during fonitor
generation.

Note that the resulting characters are echoed after
conversdgion.

The read request is only accepted if the eocho device is
free, otherwise it is gueued. The device-dependent echo
function is described in the relevant output device
driver descrintion.
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Double keyhoard
handling:

Timeout

Recovery at
power on

M5A

Continued DRKBO4

The following information is transferred to the echo
device from the keyboard driver:

Basic read:

All characters except Kev~lock, SHIFT and CTRL.
Standard read:

Charactaers within the range /20 - /[7F.

Numerice read:

Characters within the range /30 - /39.

Special characters (standard and numeric read):

/18 Clear key.
/08 Backspace key.
/30, /30 Double zero key.

/30, /30, /30 Triple zero key.

If two kevboards, one alphanumeric and one numeric, are
ugsed at the same terminal, or if the PTSH234 keyboard
is included, these kevboards may be treated as ane
device, and have one Device work Table, but each will
have its own device address.

The driver will convert the keyvs from the first device
address via the Special table. If the same conversion
is wanted for both keyboards, the sane column rable may
be specified in the first and the fifth position of
CTABnn.

It is possible to ineclude the timeout function for each
keyboard in the system. This means that if z key has
not been pressed within a certain time after the read
request was issued, the request is completed with bit 9
set in the return code.

The timer is restarted for each key that i3 pressed.
The timeout is 30 seconds for all keyboards, in

the system, and can be included during Monitsr
gencration.

Tf completion of read request at power on is specified
during Monitor genervation, and if there is a standard
or numeric read request current at power on, this is
completed with zero in the control word., If not, a
power on flag is set in the driver, causing the first
standard ot numeric read request after power on to be
completed with the countrol word set to zero.

If one or more key~locks have changed their position
this will be indicated in the normal way by a negative
value in the control word, on the next read request.
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2.16 LINE PRINTER DRLPO1

This driver handles one line printer PT86881 connected
to the CPU on a multiplex or programmed channel.

The type of channel must be specified during Monitor
generation.

If a Memory Management Unit is included in the

system, an MMU buffer is included in the driver, and
the size of this buffer must be specified during
Monitor generation.

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

DATA - l

DATA start address

The following order codes may be used:

/00 — test status
/05 = basic write
/06 — standard wvrite

Only significant for orders /05 and /06. For ovder
/06 the first word and last character of the huffer
are reserved for control information. For order /05
these parts of the buffer are occupied by nermal

data.

The following bits may be set by this driver:

| f | Order I

o | e |

Ibit] Meaning | /00 | /jos | /06 |

[ A — [ PR |

| 0] 11legal request o 1 x | x |

- SRR S

|15 | Not operable I x t x ] x |

Not significant

/00 - test status

The printer status is tected and bit 15 set in

the return code if the device is not operable.
2.16.1 June 1981
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: JO5 - basic write

The requested number of characters 18 sent to the
printer without any check. If the buffer of the
lineprinter is full (132 characters), or 1if a

format contrel character i1s received, the buffer is
printed. The following format control characters are
available:

/0A : Advances the paper one line and sets the device
at the leftmost print position (CE/LF}).

/0C : Advances the paper to the top of the form and
sets the device at the leftmost print position
(FF/CR}.

/0D : Sets the device at the leftmost print position
(CR).

/06 - standard write

The first word in the buffer Is reserved for coatrol
information. Tt can contaiun one of the following
codes In the right byte:

/2B : Print the line without advancing the paper.
/30 : Advance two lines before printing.
/31 ¢ Skip to top of form before printing.

All other control codes will advance the paper

one line before printing. At the end of the user
buffer one character must be reserved for the system,
in which a print code 1s stored by the driver. This
character must uot be included in the requested
length. All other characters in the user buffer
should be in the range /20 - /5F, but thia is not
checked by the driver.

No recovery is carried out by the driver. If power
faflure occurs, and there is a print request current,
the request {s completed with bit 15 “Not operable”
set la the return code.
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2.17 MINI FIXED DISK DRMDO1

: This driver handles up to four dalsy chained minil
fixed disk drives (MFD) of the type PTS58863, connected
to the CPU via MUY and MDCUZ on a multiplex channel.
A disk drive contains a single fixed disk. In systems
with more than one drive, the disks are logically
indeperdent, but may be pperated physically ouly one at
a time. Each disk has its own unique Flle Code, user
supplied at Monitor generation. The recommended codes
are /F4, /F5, /F6, and /F7. When certain system
software is generated, such as File Managemeut, the
recommended codes are automatically assigned.

It is possible to IPL from a PTS8863 disk. The
physical sector length, and the loglcal sector length
for TOSS dises, s 2356 bytes. The total capacity of a
disk is 5.99 Mbyte, split up as followus:

225 c¢ylinders, each of 2 tracks;
= 450 tracks, each of 52 sectors;
= 23,400 sectors, each of 256 bytes.

Each sector is piven a number from 0 thru 23,399 when
reading or writing. Because this driver can handle
multiple~sector I/Q, it is possible to read or write
more than one sector during a single LKM request,

! Normal 1/0: I/0 and Activate:
LDK A7, code LDXL Al ,parameter
LBKL A8, ech-address LDK  A7,code
LEM LDKL A8,ecb-address
DATA 1 LEKM

DATA -1

DATA start address

: The feollowing corders may be used:

/00 - rtest status
/01 - basic read

/05 - basic write
/11 - physical read
/15 - physical write

J1F = format volume

: This must be an even number.
Mot significant For order /1F.

: This must be a wultiple of the logical sector

lengch (256), minimum 256, waximum 65,280. Not
significant for order /1F.
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B;;&BI Continued DRMDO1

Return Code : Bits may be set as follows by this driver:
! | | order [
| | i [
ibit| Meaning ;/00;)01:!05]fll;flE;lel
[ ~~=1 == |~ = = | = [~}
| 0| Illegal request { X { x { x { X { X ; x ;
| =~-] = || | == | = [ —-
| 7 | Retries performed | I x!lx!lx| x| |
f=~—1 et B B B e I B
|12 | Incorrect length [ [ 1 xi =1 x| 1
f ==~ R e B B e et |
113 | Code check error ! Fxlxlx] x| !
-] SR R Rl pal Uy
{14 | Throughput/seek error | | x| x| x| x| x f
[=~=! R R R e R
115 | Disk not operable b x Il x I x|l =1 x| x|

i Control Word 2 must contain the nuuber of the first
sector to be transferred. Control Word 1 must be set to

Zero.

Control word

Order : /0D - test status
Thae status of the drive 1s checked and bit 15 of the

Retyrn Code 1s set if it is not operable. If the drive
is operable, then the volume name is copled to the
Device Work Table. If the requested length is set to 6,
the volume name is transferred to the buffer specified
in the ECB.

Order : /01 - basic read
This order is identical to order /11, physical read.

Order : /05 = hasic write
One or more sectors are transferred to the disk from

the vuser buffer. Read-after-write is not carried out.
Order : /11 - physical read

One or more sectors are transferred from the disk to
the user buffer. Order /0l is identical.
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Continued DRMDO L

: /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 operation was successful. 1f this
check 1s required it must be requested during Monitor
generattion.

[/1F - format volume

One disk volume is formatted. The formatted sectors

will contain binary zeroes.

A disk drive is restarted automatlcally at power on if
it was running when the system powered off. At power
on the drive 1s set busy for 2 minures 1n order to
allow it to become operable. During this time any
requests are placed in the device queue. When 2 minutes
have expired the drive is set free and any request
which was running at power off is repeated.

If a power failure occurs affecting devices other than
the drive, and the drive 1is fully operable, then the
timer {s not set, and the current request is repeated
immediately.
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Calling sequence
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Buffer address
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2.18 MAGNETIC STRIPE UNIT

: This driver handles input and output on the PTS6266

Magnetic Stripe Unit (MSU), connected to the CPU via
CHLT or CHRT, and input from the Personal Identificalon
Number {PIN) keyboard PTS56291.

The MSU 1s used with the PTS56000 Teller Terminals and
works in conjunction with printer, display and keyboard
The MSU reads and writes on magnetlc stripes on credit
cards and passhooks.

Tracks 2 and 3 on stripes can be read, and track 3 can
he written.

Each track an credit cards and American passbooks con-
sists of a start character /3B, 1-104 data characters,
end character /3F, and a Longditudinal Redundancy
Check (LRC) character /30-/3F.

Each track on German passbooks consists of two coples
of a data block. Each block contains a start character
/3D, 1~45 data characters, and ead character /3F, and
ant LRC character /30~/3F.

The start, end and LRC characters are added by the
driver as appropriate.

: Narmal 1/0 I/0 and activate:
LDK A7,code LDKL Al,parameter
LOKL AB ecb-address LDK A7,code
LKM LDKL A8,code
DATA 1 LKEM

DATA -1

DATA start—address

: The followling order codes may be used:
/02 - read PIN keyboard

/06 — write card

JOA - read card

/21 - open

/26 - end of operation

/31 - skip circular input huffer
/37 — insert card

Only significant for orders /02, /06 and /QA.
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Return code

Control word

MO5A

Continued

: The fallowing bits may be set by this driver:

| | Order in which bit is set |

|
o |-
;mﬂ. Meaning j/o2) /o6t /oAl /2107261 /31)/37]

-=| e e B e e B B
| 0! Illegal request !t x ! x!txl gl 2] x|
f===] o e B R P B L
| 2} Card missing ! P x ) x| [ | | !
| == e et B B B et et B
|10 | Read/write warning | I x| x| | i I |
pp (R R Rl R JOR J,
112 | Incorrect length | = | [ x| | S |
|-=-| R R R U O U (Y
|13 | Negative ! | | i | | [ |
| | acknowledgement | x{ x| x| | { | {
f—==]- - e e e e B e B
|14 | Throughput errotr P x| x| x| [ x | | x|
=== e e L R R R B
[15 | Mot operable | x ]l ! x| x! x| x| x|

Bit 2 - Card ulssing, is set when a Read or Write order
is issued while there is no card in the BCR,
or when a card is removed while the request

wag running.

Bit 13 - Negative acknowledgement is returned when a
read— or write error persists after recovery.

Bit 14 = Throughput error: missing or undefined
messages from MSU, o pawer faillure on running
request. Also set when 1llegal characters are
detected during a Read or Write.

Note:
Bit 10 -~ Read/write waruing only applies to German
passbooks, and 1s set 1f one of the two blocks was read

or written incorrvectly.

Significant for orders /02, /CA and /21. For order /02
Read PIN Keyboard, the coatrol word must contain the
address to a keytable with user-defined codes for End

of Record keys, or zero if no keytahle is used.
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Continued

The format of the keytable must be:

byte

0 | no. of | |
| EOR keys | KEY 1 ‘i
- ~——=] -

2 | XEY 2 | KEY 3 !
I |- -

4 | key 4 | kKEY S |

For order QA Read Card, the track number 2 or 3 must
be set In the control word. For order /21 Open, the
status must be given in the control word. The status

can he:

0 - Credit cards and American passbooks
1 — German passbooks

Order : /02 - read PIN keyboard
The requested number of characters are read and stored

in the application butfer. The requested langth must
include the EOR key. The characters are checked in the
following sequence:

If ovarflow has occurred im the circular input buffer,
the request is completed with bit 14 set in the return
code.

If the character is an EQR key as defined in the
keytable, the character is stored in the application
buffer and the request 1s lmmediately completed. The
position of the EQR character in the keytable 1is
returned in the control word of the ECB as an index
value, such that key 1 gives a value of 1, key 2 gives
a value of 2, and so on.

Order : /06 - write card

Credit card or American passbook

The requested number of characters (1=-164) are written
from the user buffer to the M5U. The start character,
end character and the LRC character are added by the
driver. Valid data characters are 1n the range /30 -
/39, and /3A (Account separator), and /3D (Field
separator).

If an invalid characcter is present in the buffer, it is
skipped, and the request is completed with bit 14 set
in the return code.

1f the card is missing, the request is completed with
bit 2 sec in the return cade.
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Continued DRMSOZ2

If a write errer occurs, the driver attempts the write
operatlion again; if the error still occurs after two
tries, the request is completed with kit 13 set In the
return code.

If the MSU is not operable (puwer off), the Tequest 1s
completed with bit 15 set in the retura code.

German passbook

The rvequested number of characters (1-35) are written
from the user buffer to the MSU. The start character,
end character, and the LRC character are added by the
driver. Valid dara characters are in tac range /30 -
/39, and /3% (Field separator).

The entire block is then written twice on track 3. If
an invalid character is present in the huffer, it is
skipped, and the request is completed with bit 14 set
in the return code.

If the card is missing, the request is completed with
bit 2 set in the return code.

If a write errovr oecurs, the driver attempts the write
cperation again; if the error still opccurs after two
tries, the request is completed with bit 13 set in the
return code.

If one block is written correctly, but not the second,
the request is completed with bit 10 set in the return
code.

If the MSU 1s not operable (power off), the request is
completed with bir 15 set in the return code.

JOA — read card

Credit card ov American passbaook

The driver initiates the Read Card order by sending a
command to the MSU to read track 2 or 3, as specified
in the couotrol word. The data 1s read and transferred to
the buffer. The maximum number of characters that can
be read 1s 104.

Valid characters are those in the range /30 - /39, plus
/3A (Account separator) aud /3D (¥Field separator). If a
character is detected outside this range, the request
is completed with bit 14 set in the return code.

If a read error occurs, the driver attemprs the read
operation again; 1f the error still cccurs after two
tries, the request is completed with bit 13 set in the
return code.

If the card is missing, the request 1s completed with
bit 2 set {n the return code. In this case order /37
must be 1ssued befare the read operation can be
retried.

If the number of characters read is greater than the
requested length, the request is completed with bit 12
set in the return code.
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Continued

If the MSU 1s not operable (power off), the request is
conpleted with bit 15 set in the returm code.

German passhook
The driver initiates the Read Card order by sending a

Read command to the MS5U to read track 3.

The data is read and both blocks are transferred to

the buffer. The maximum number of data characters that
can be read is 45. Thus the buffer length must be 90,
and the requested length set to 2 x the number of char-
acters required.

If only one block is successfully read, the request 1s
completed with bit 10 set in the return code.

Valid characters are those ip the range /30 - /39, plus
/3E (Field separator). If a character is detected that
is outside this range, the character is still stored in
the buffer, and the request 13 completed with bit 14
set in the return code.

If a read error occurs, the driver attempts the read
operation again; 1f the error still occurs after two
tries, the request 1s completed with bit 13 set in the
return code,

1f the card is missing, the request is completed with
bit 2 set iu the return code. In this case order /37
must be issued before the read cperation can be

retried.
If the number of characters read is greater than the

requested length, the request is completed with bit 12
set in the return code.

If the MSU is not operable (power off), the request is
completed with bit L5 set in the returm code.

: /21 ~ open

The open order 1s used to set the driver status to
accept credit cards and American passbooks or German
passbooks. Note that the status only affects the task
that issues this request. The status must be specified
in the control word as

0 - credit cards and American passbooks

1 - German passhooks

If this order Is not used, the driver defaults to status
O, credit cards and American passbooks.

/26 ~ end of ovperation

After a complete Read or Write operation this order
must be used. It switches off the Busy lamp on the MSU
and resets the mechanics and electronics. The driver
checks that no document is present f{n the MSU before
completing the request. 1f a document is present, the
driver waits for its removal before completing the
request.
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DRMS02 Continued DRMS02
Order /31 - skip circular input buffer

The information in the circular input buffer is deleted
and the request 1s completed.

Order : /37 - insert card
A document indicator In the bottom of the slot senses

that the operator has inserted a document. When the
document Indicater changes status, a message is sent to
the CPU, and this message 18 always taken care of by
the driver.

When the order /37 is initiated, the driver checks if a
document is inserted in the reader, and if so the
request 1s completed. If mot, the driver walts until a
document is inserted before the request is completed.
If a throughput error occurs, the request 1s completed
with bit 14 set in the return code.

If the MSU is not operable (power off), the request is
completed with bit 15 set in the return code.

After a power failure an the CPU or the MSU, any
current request {s completed with bit 14 set in the
return code.

Recovery at
power on
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General information

Calling sequence

Order codes

Buffer address
Requested length
Effective length

MO54

: Normal 1/0:

[ —

2.1% MAGNETIC TAPE

[

: This driver handles up to fourt 1/2" magnetic tape

recorders, PTS6872 or 6164 or 8873, connected to the
CPU via multiplex channel.

The recorders are operated independently of each other,
each having its own file code. However, only one can be
working at one time, except during unloading.

Data is recorded in blocks with a length of 2 to 4095

characters.

I/0 and Activate:
LDK Al,parameter

LDK A7 ,code
LDK A7,code

LDKL A8,ecb-address

LKM LDXI, AB,echb~address
DATA 1 LKM
DATA -1

DATA start address

t The following order codes may be used:

/00 - test status
/02 - read

/05 ~ write

/06 ~ write

/22 = write tape mark
/31 ~ rewind

/33 ~ step reverse
/34 ~ step forward
/37 ~ load

/38 -~ unlgad

/3F ~ recover

Only significant for orders /f02,/05 and /06. The last
word in the buffer may be used as a black sequence
counter. The length must be from 2 to 4095 bytes, and
must exclude the block sequence counter, {f used.
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DRMTO1 Eggi}nueq

ke o s e

Control word

Order

MOS5A

¢ The following bits wmay be set by this driver:

—_

T J

Order in which bit 1s set
!

| |

| |

[bit| Meaning { oo:/02{/05{Ioa{fzsz31;/33§/34:!37I/38113F§
f-—- e el B e B R e e e B B
| 0| Illegal request Pxlx)tx!txlzxlx|l x| x) 2! x! xl
| === o B B e P B e B B e B Bl
[ 2 | BOT / EQT Pxfxtxlx!xlxlx{xlx{ [=x|
[===] e R B e B e B e B ] Bty B
{ 3| Tape mark o< Il Ixix{ 1 |
| =] ' e e e B e B e B e e B |
| 6 | Write protected Px el xl el et x ) ) x| x| | = |
| —==] o e e R e R B B e e ey P
| 9 | Hardware error Pxtxlxtx i xtxlxixI x| x1 x|
| | or rewinding ! | | | | | | [ | | | !
j===1- o Bl Bt e By B B B B e B
{11 | Sequence error ! | x | | | | | i I ! | {
=)= e R e B e B B e B P ey
112 | Incorrect lemgth | [ x| [ L ¢ V¢ |
|===]- e B T B e B e e B B P
[13 | Data error or { [ x| x| x| x| [ =} x| | box |}
| | no data N e P e e
e B e B B B e e R e B P T B
114 | Throughput error | l x| x| x| | i | i { i |
f=—-1 e B B B B P e B e B e R
}15 | Not operable 'l x)lxlx!) ]l xi x| x{xi1x] x|

: Only significant for orders /02,/05,/06,/37 and /3F

The value of the least significant bit {rightmost) when
requesting order /37 determines whether block sequence
counting will be used, where

0 = sequence counter is required

1 = sequence counter is not requlred
The setting of the control word for order /37 will
affect the operation of later orders /02,/05,/06 and /3F
and the recovery procedures at power on.
After a read or write request, the control word contains
the number of read or write retries performed (orders

/02,/05 and /06).
: /00 - test status

The status of the selected recorder 1s tested and
indicated in the return code.
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DRMTO1 Continued DRMTO1
Order : /02 - read

One block 15 read from the tape and stored in the buffer
If there is a “data error” or a “throughput error”, a
retry is performed, to a maximum of three retries.

If In use, the block sequence counter fs checked, and
bit 11 set in the return code 1f not correct. Two char-
acters must be reserved at the end of the block for this
counter.

If the requested length was less than the actual length
bit 12 is set in the return code.

If data is not found within two seconds, bit 13 is set
in the return code.

Order w.- @ /05 and /06 -~ write
One block from the user buffer is writtean to the tape.

If there 1s a “data error” or a ~throughput error”, a
retry 1s made, after erasing the tape lOcm from the
beginaling of the block just written, up to a waximum of
three retvries.

When a block sequence counter is used, the two charac-
ters at the end of the buffer are replaced by the seq-
uence number before the block is written. These two
characters must not be included in the requested length.
If the tape is write protected, the request is complet~
ed with blt & and bit 9 set in the return code.

Order : /22 - write tape mark
ne tape mark is written to the tape. Recovery 1is
carried out as in orders /0S5 and f06. If the order is
successful, bit 3 is set in the return code.

Order : /31 - rewind
The tape is rewound to the beginuning of tape (BOT). If

BOT is not found within 3 minutes, bit 9 1s set in the
return code.

Order i /33 - step reverse
The tape 1s reversed cne block (see also order /34).

/34 — step forward

The tape 1is moved forward one block.

It is recomuended that this order {(or /33) is used when
searching for a tape mark, since the operation does not

delay the CPU.

..

Order
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Continued DRMTO1

/37 - load

The recorder 1s set on-line, and the tape is rewound to
BOT. The coatrol word determines whether the block seq~
uence counter will be used for further orders.

If BOT is not found within 3 nminutes, bit 9 is set in

the return code.

/38 — unload
The tape is rewound and the recorder switched off-line.

/3F - recover

The recorder is set on—line, and the tape is positioned
bafore the block indicated by the block sequence counter
If unsuccessful, i.e. incorrect block sequence counters
on the tape or block sequence counters not In use, the

recorder is set off-line.

Note: The PTS6164 recorder can not be set on-line or
off-line by the program, so this must be done by the
operator when orders /37, /38 and /3F are 1issued.

: After power failure in the computer, a recovery is perf-

ormed for each recorder that was on=line at the time of

the power failure.

The procedure is the same as for the order /3F - recover
If the recovery 1Is not successful, due to incorrect
block sequence counters, the recorder is set off-line.
If sequence counters atre not used, no action is taken.
When a power failure occurs ia the recerder, this is
indicated by bit 15 being set in the return code. It is
then passible to recover by setting the recorder on=-
line and issueing the recover order [3F.
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General Informatiom

Calling sequence

Order codes

Buffer address
Requested length
Effective length

Return code

Control word

Order

M54

2,20 SYSTEM OPERATORS PANEL DRSOP1

The System Operator”s Panel (SOP) is connected to the
CPU through the channel unit for the cassette recorder
(CHCR). The panel facllities include 10 switches and 11
lamps. The switches may be read and the lamps written.
To facilitate simultaueous operaticas on the lamps and
switches, they are treated as independent devices, and
are therefore assigned different file codes. Moreover,
it is possible to have two independent read requests,
each with its own file code. If this latter function is
required, 1t wust be gpecified during Monitor
generation.

Normal [/0: 1/0 and Activate:
LDK A7,code LDKL Al,parameter
LDKL A8,ecb—address .DK  A7,code
LKYM LDKL AB,echb—address
DATA 1 LKM

DATA -1

DATA start—address

The following order codes may be used:
/02 ~ read switches

/37 - set lamps on

/38 ~ set lamps off

/39 flash lanps

Not significant.

Only bhit zero of the return code is used, and this is
set 1f any error 1s detected.

The control word contains a SOP switch number after a
read request, or must be set to a bit pattern before a
sat-lamps request. The lamps that are affected
correspond to the bit pattern.

/02 = read switches

When a switch {s pressed, the switch number 1s storad
in the control word, so that switch 1 gives value 1,
switch 2 gives value 2, and so on, to enable indexing
to be carried out. If power failure occurs, the request
1s completed with the control word set to zero.

The rightwmost switch corresponds to switch 1.

2.20.1 October 1981



I/0 DRIVER REFERENCE

Order

Ordet

Order
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Continued DRSOPL

/37 - set lamps on.

The bit pattern in the control word is trausferred to

the lamps, the rightmost lamp corresponding to bit 15.
Lamps with corresponding bits set to ! are turned on;

the remalning lamps are not altered,

/38 ~ set lamps off,

The bit pattern in the control word is transferred to
the lamps, the rightmost lamp corresponding to bit 15,
Lamps with corresponding bits set to ! are turned off;
the remaining lamps are not altered.

/39 - flash lamps

The hit pattern in the control word is transferred to
the lamps, the rightmest lamp corresponding to bit 15.
Lamps with corresponding bits set to 1 are flashed; the
remaining lamps are not altered.

Note that if order /39 is to be used, 1t must he
requested during Monitor generation.

i At power on the following actions are taken:

- The switches are activated.

- The lamps are fed with the value that existed at the
time of the power failure,

— If there is a read request current, this is completed
with the control word set to zero. If not, a power up
flag is set, causing the anext read request after
power on to be completed with zero in the control
word.

~ No indication is given in the return code.

Note: Recovery 1s always carried out after program
loading.
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2.21 LOCAL AND REMOTE TERMINALS

This driver controls the transfer of data from the
device driver ta the channel untts For local and remote
terminals. The number of local and remote channel units
In the system must be specified during Monitor

generation.
There is a speclal Ffunction avallable to enable the

application to ohtain Information about the status aof
the remote line. This fungtion is valid for the remote
line. The llne which connecta the channel wunit with the
selector unft can be tested alse.

A remote 1llne can be loop—-connected via a swlitch on a
transfer unit {TFU), or sometimes on a modem.

The remote live {5 tested In the followlag way:

— The line from the CHRT to the lgop connectlion and the
teturn from the loop connectian to the CHKT 1s used
te send a SYNG character, and a check is carried gut
on the 5YNC charactler recelved on return. After the
SYNG test, an ALK character is sent nver the same
line, and checked vn retnrn in the same way.

= A Jooped tine 1s not avallable to any waork-statlon
that [s connected to it.

-~ A test remote line rmust be issued from a local work-
station, a8 a4 unlyque task.

= The Facllity Ln test the remote llne should be
included in every applicatinn using remote connected
terminals. It §s recommended that the test line order
should be repeated a number of times, before any
conclusions are drawn about the state of the Iilne.

The remnta test file-code must he specifled during
Moonltor generxatlion, and the recommended file rode L&

/15.

! Normal T/0: 1/0 and Activate:
LDE A7 ,code LDKI, Al,parameter
LDKI, AB,ech-address L.OK A7 ,code
LLKM LDFL AB,ecb-address
DATA 1 LM

DATA -]

DATA startaddress

The following nrder code may be used:
/00 ~ test remnte line

Hot used
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DRSUOL Continued

e

Return code :

| Bit | Meaning |
[ s S ———
| 0 | Illegal request !
I 9 | Channel unit missing or invalid |
| 14 | ACK missing |
] 15 | SYNC amissing |

The control word contains the identification of the
line to be tested, and must be filled ia by the
application program.

The values that can be specified are:

Control word

1 = Line of first channel on CHRTL
2 = Line of second channel on CHRT1
3 = Line of first channel on CHRTZ
4 = Line of second channel on CHRT2
5 = Line of first channel on CHRT3
6 = Line of second channel on CHRT3
7 = Line of first channel on CHRT4
8 = Line of second channel on CHRT4
Order 1 JOO - test remote line

This order will test the remote line, 1if loop
connected, by sending a SYNC character every 500
milliseconds to device address 7.

On return of SYNC from the CHRT an ACK character 1is
sent and returned in the same way, and a test is also
carried out on receiving the ACK character.
Information about the state of the line, up to the loop
cannecticn, is specified for this test in the return
code.

1f bit 14 is5 set, the line is bad.

If bit 15 15 set the line is not loop connected,

the selector unlt is inactive.

1f bit 15 1s set and the line is loop connected, the
line is probably broken.

If both bits 14 and 15 are set, the line is

proebably broken.

Monitor generation ; In addition to rhe parameters that must be specified
during Menitor generation given above, the following

parameters
two parameters must alsc be specified:

~ Whether or not a logging function for input/ocutput
characters should be included in the driver.

— Whether or not accumulaters for NAK, retransmission
faults and undefined control characters should
be included in the driver.

~ Number of local channel units (0-4).

— Number of remote channel units (0-4).
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2.22 CASSETTE

: This driver handles one or two recorders coanected to
the CPU on a programmed channel. The number of
recorders must be specified during Monitor generaticn.
Logically, the recorders are Independent of each other,
but only one can be operated at a time, except at
rewind and unload. Each cassette has 1ts own file code.

General information

If a Memory Management Unit 1is included in the system,
a MMU buffer is Included in the driver, and the size of
this buffer mpust be specified during Monitor

generation.
Calling sequence : Npormal 1/0: 1/0 and Activate:
LDK A7,code LDKL Al,patrameter
LDEKL A8,ecb~address LDK A7 ,code
LKM LDKL A8,ecb-address
DATA 1 LEM
DATA -1
DATA start—-address
Order codes : The followlng order codes may be used:
/00 - test status
/02 - read

/05 = basic write

/06 ~ standard urite
/22 - write tape mark
/24 = erase

/26 - lock

/31 = rewind

/33 - reverse

/37 - load

/38 - unload

Buffer address 1) Only significant for orders /02, /05 and /06. The last
Requested length : ybyte in each block may be used as a block sequence
Effective length : | counter. The length must be in the range 2-256 bytes

if the block sequence counter is not used, or 1-255 If
the counter is used. In the latter case, the length
must exclude the block sequence counter.
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Return code
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Continued DRTCO1

: The following bits may be set by this driver:

B L T S —

)

I
bit] Meaning 1/ooi/021/05{/06r;zzl/241/26}/31[/33[!37[/381
——=i

]
|
Rt R B e e e R B e B B B B
] 01 Illegal request | x } x { x i xJ x 1 x4V x! x1 x]1 x| x|
I e et Rl B e B B B B B e LS By
| 2 ) BOT / EOT I Ixlxtxlx]x]*] |x)x]=*|
R B e e B B e e B e R R B R
| 3 | Tape mark x4 7 =t §
-] S A RN O Ul RSN ROSAR J Ry R
j 61 Write protected | x | x | x ] x| x| x [ x ! x{ x| x| x|
[-~=1 -— et e B B e B R e e B e ]
| 7 1 B Side lx i x{ x|l xl=xlx{x!xlx!|x{=x]
=] ol e B B e el Bt e e B B S B
| 9 ! Rewind timeout | } ! ) | I | ] J J | |
| | BOT missing | | P x b xf x| x| D x| {f =} |
|-—1- MUY RS Yy Ry Yyl N o
}11 | Sequence error | x| x| x| x| x| x| x| x] x| x| *|
|-~ |- Sy S N O P P
{12 | Incorrect lemgth | | x| f f | l [ ! I | !
J === === o R B e e e e e E e B P B
{13 | CRC error or } b x bt x) 2] =) x| ] | * | ! |
| No Data/Erased | f | | i | | ( | ; | |
[~—=]-—- e el e e B e e B e B B B
{14 | Throughpur error | s 2t x ) x| ! | | ! ! !
[-—| SN SO SN RS O iy
|15 | Not operable lx x| x ] x)t=xlx!=x!x]=x{ x| l
Note: % In table indicates, not relevant.

If an attempt 1s made to write and the cassette

is write protected, bit & will be set together

with bit 9.

Bit 11, is set after an Incorrect recovery after

power failure.

Not operable - drive not locked, empty, or an

unload command 1is executed.

Control word : Quly significant for orders /02, /05, /06 and /37.

MO5A

The value of the least significant bit during order /37
determines wether or not a block sequence counter will
be used for further orders /02, /05 and /06.

0 = Sequence counter is required.

1 - Sequence counter is not required.

buring a write request (erders /05 and /06) the number
of retries is returned in the control word.
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Lontinued

: /00 - test status

The cassette 15 selected and the status is indicated in

the return code as follows:

bit 6 = write protected.

bit 7 ~ B side of tape

bit 11 - incorrect recovery after power failure.

bit 15 - not operable; the cassette drive 15 not locked
or the cassette Is rewilnding. If bit 15 is
set, the other bits are not significant.

/02 - read
One block is5 read from the cassette and stored in the

user buffer. In the case of incorrect length, a CRC-
error, or throughput error, Read Recovery i1s carried
out. At read recovery the tape is backspaced one block
and the block 1s read agaln. The driver pefarms up to 2
retries.

The Read request will be completed with bit 3 set in
the return code 1f the block read is a tape mark.

If used, the block sequence counter is checked and the
bit 11 set if the block is not In sequence.

The sequence counter 1s not included {n the effective
length, and 1s not stored in the user buffer.

Bit 13 is set in the return code if no block Is found
within 400 mm, or when CRC errot remains after read

recovery.

/05 — baslc write
This corder has the same function as /06 - standard

write {see below).

/D6 = standard write
One block 1s written from the user buffer to the tape.

Lf Incorrect length, CRC-error ar throughput errar
occur, Write Recovery is carried out. At write
recovaery, the tape 1s backspaced ouce 1f the sequence
counter Is not In use, or positioned after the last
correctly written bleock. The tape is erased, and the
bleck is written again. If the first recovery 1s not
successful, these actions are repeated. If still not
successful, the request is completed with bit 13 set in

the return code.
Before writing the f[irst bleck after BOT, one block is

erased to be compatible with ECMA~34 standard.
If the sequence counter is used, thils should not be
included in the requested lemgth.

The request is completed with bit 11 sec in the return

code {f the tape Is not surcessfully positioned at
write recovery, or after power failure when no sequence

counter is used.
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Order

Order

Order :

Order :

Order

Order

Recovery at
power on

MO5A
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Contlnued DRTCOL

/22 — write tape mark
4 tape mark is written to the tape. Write recovery is
carried out as for arder f06. Bit 3 is set in the

return code if successful.,

/24 ~ erase

The tape is erased ahout 570mm. Erase should be
executed after the last block is written on the tape.
Bit Z will be set in the return code, when EOT is
found. If this order is required, it must be
gspecified during Monitor generation.

/26 = lock
The cassette drive is locked. The tape itself is not
moved, If this order is required, it must be specified

during Monitor generation.

/31 - rewind
The tape Is rewound to BOT, and the block sequence

counter set {o Zero,

/33 - reverse

The tape 1s reversed one block, and the bloeck sequence
countet decreased by one. If no data {s found within
400mm, bit 13 is set in the return code. Bit 3 will be
set if the reversed block 18 a tape mark. If this order
is required, it must be specified during Monitor

generation.

/37 - load

The tape is locked and rewound to BOT. The block

gaquence counter ls set tu zero.

/38 - unload

The tape 1s positioned on the leader and the drive
unlocked. This operation is carried out by hardware, so
that another cassette recorder may be operated at the

same time,

After power failuve on the CPU, recovery action is

taken for each recorder.
Tf the cassette 1is locked at the time of the failure it

will remain locked. If no blocks have been written or
read, B0T 1s searched for, otherwise the tape is
positioned. Feur blocks are backspaced, and if no data
is found, BT is scarched for. 4 block is read, and if
it 1s a tape mark, aunather hlock is backspaced. The
number of blocks Lc go forward is calculated with the
help of the sequence counter. The tape {s read forward
the calculated number of blecks, and the sequence
numbetr of the last hlock thus read is checked. Then any
current request is repeated. No Information about power
failure is glven in the return ceode.
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DRTCD1 Continued DRTCO1
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When the recovery is unsuccessful, bit 11 is set in the
return code on the current request, or the next

request 1if there was no request current at the time of
power failure.

If there is no block sequence counter, the cassette is
locked, and bit 11 set as described above.
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DRTNO1 2.2 TELLER NOTF DISPENSER DRTNOT
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General information This driver handles the Teller Note Dispenser PTS(542,
uged in PTSANON enviroument, The Teller Note Dispenser
extracts a specified number of banknotes from up to 6
casgettes with baunknotes of different denominations.
Every casette has a serlal nurher between 0 and 55999,
The first digit indicates a denomination, e,g.:-

0~09999 = Nenomination 1.
1000-1999% = Denomination 2.
Ete.

Up to 100 banknotes can be dispensed in cone order.
Incorrect amounts are dumped in the “Dump cassette”.
The Teller Note Dispenser can be shared by two
tellers. Delivery to the right and to the left teller
are indicated by index 1 and N respectively, and each
has its own file code. The index is set by the SYSGEN
progran when the questions “left teller” and “right
teller” are answered. The file codes must be specified
during Monitor generation.

Calling sequence : Normal I/0: I/0 and Activate:
LDK  A7,code LDKL Al,parameter
LDKL A8,ech-address LD A7,code
KM LDKT, A8,ecb-address
DATA 1 LK
DATA -1

DATA start-address

rder codes: The following order codes may be used:
/21 - open
/22 ~ close
/2A - read control
/2B - dispense and deliver
/2B - dispense
/2C - read device status
/2D - read diagnostics
/31 - dump
/38 - deliver

Buffer address: Not significant for orders /22, /31 and /38.
Requested length:

Effective length: Only significant for orders /21, /24 and /2D.
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DRTNCL Continued DRTNO1

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

| | I order in which bit is set {

[ -

IbitlI Meaning I /21 { /22 I /2A } /28 { j2c } /2D % /31 } /38 {

g [ PR pusmm DS e

| 0 | Request error i x 1 x 1 x 1 = ! x 1 x| x| x |

|- S I P pus— S P B B

| 1 | No cassette | | | | = | ] | ! ]

[ N R (R p— (I PR B B

| 2 | Notes in delivery unit | ! ! I x|} ! ] | x|

|- - SRS JUUSI PN JR PRSP f e

| 3 | Bad notes | x | { [ x | | | I |

| ===] - I | -1 I { | | ! |

{ 4 | Dump-cassette full Iox ) ] x| i | x | I

[ SV DR p g PSS PSS B L

| 5 | Cassette low | = | | [ x | I | I I

f—=-1 | | I | I | | ) ]

| 6 | Cassette empty | = | | | = | | | | |
|-~ | 2mmmm{ mmmm] | w2
| 7 | Jammed notes | = | | [ = | | | | |

| ——==] I | ! | ==—m } | I I I

| 8 | Power failure in TIC | x | x| = 1 = | x | x ] x | = |

|-=-1 S RS e S BRSPS B f e

| 9 | Time—out [ x | x | x| i x | x } x |

| | [ S p——— P PP

110 | Notes dumped I | [ | x | | ] | |

| —--| - R B i I

111 | Sequence error | | | [ x | [ | x | x |

== R J—" p— R PR

|12 | Communication error | x | x | I x| | = | x 1 = |

e et ! -} -l - J ] ~j- I I

{13 | Firmware ervor in TND | x box | i x| x| ox 1 ox |

|——-| S DU P pu——" E— RSP

|14 | Hardware error I x| I | x | | I = | x |

[=mm| == mmm e e mm e ) cmmmm e | o [ e | e m | 2o L eme | ]

|15 | TND net operable I % 1 x | | = | | = 1 x | x |
Messages of which the meaning 1s not obvious, are
explained below:

Bit 0, Request error This bit is set if there is a parameter error in
the user buffer, or if the user buffer is too
small.

Bit 2, Notes in Thetre are notes in the delivery unit, and an

delivery unit order Dispense or Dump must be issued.

Bit 3, Bad notes There are notes in the cassette with a slze

MOSA

outside the range for which the cassette was set.
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This 1s a warniang that there are about 130 to 200

Bir 5, Casserte low
notes lefr In the cassette.

No further acticn is possible before maintenance

Bit 7, Jammed nctes
has been done and the TND controller heen reset.

Any current request 1s completed immediately with

Bit 8, Power failure
bit 8 set.

A wrong number of notes has been dispensed and
dumped, but after retrying the correct amount has
been dispensed and delivered.

Bit 10, Notes dumped

A Dispense command 1s issued before the TND has

Bit 11, Sequence error
been opened.

Bit 12, Communication error This bit 1is set by any error in the communication
between the TC and the TND.
TND firmware errar {(for example, the status—-code

Bit 13, Firmware error
from the TND microprecessor 1is invalid).

Bit 14. Havdware error Hardware error in the THND.

Bit 15, TND not operable TND not operable because of power—off or other
Teason.

Order: /21 ~ open TND for operation

The lifts are wound up and the TND controller is reset.
The order must be Issued after the cassettes have been
loaded, to make the TND operable. It can also be used
to terminate an uncontrolled situation or to get
information about the gerial numbers of the cassettes.
This information i1s returned in the buffer imdicated by
“buffer address” in the ECB. The requested length must

he set to 40.

The information in the buffer has the following layout:

The first word in the buffer is not used. Bytes 2-4
contain the number of notes dumped, in ISO-7
characters. Bytes 5 — 9 contain the serfal number of
the dump cassette 1in IS0-7 characters, bytes 10 - 14
contain the serial number of cassette 1, and so on. The
least significant diglit of the serial number is
represented by the character in the fifth byte for each

cassette.
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DRTNOL Continued DRTNO1L
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Order: /22 ~ close TND
This order must be executed before a cassette can be
changed, The lift will be brought down.

Order: /24 ~ read control information
This order is used to obtain Information about the real
number of notes dispensed. It is relevant after the
orders Dispense or Dispense and Deliver, especially 1If
any of the bits 1, 5, &, 7 or 10 were set in the return
code.

The following information is returned in the buffer:

byte -——=
0 | !
| —~~  aat used -]
1 | |
| - }
2 | total number |
- -
k] i of notes |
- -
4 } delivered !
| J
5 | not used I
[ e i
6 f cassette 1 status |
- —- |
7 | number af notes |
- —
8 | delivered from |
[ =~ -~
9 i cassette 1 {
s ]
10 { not used I
l |
11 I cassette 2 status |
1 - 1
12 | number of notes {
| -~- delivered from -—-=|
13 | cassette 2 !

Information on cassette 3 ~ 6 following the same layout.
Numbers are represented as IS50-7 characters, the least
significant digit being in the last byte of each
sequencea.

Lassette status:

/30 - cassette containing over 200 notes and properly
functioning. '

/31 - cassette low, containing about 150 or 200 notes

/32 - cassette empty

/33 = failure to feed notes from cassette

/34 - no cassette present
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/2B - dispense

The requested number of notes is dispensed frowm each
cassette. The number of notes required must be
speclfied in the buffer as described balow. If the TND
is shared by two tellers, the file code will indicate
delivery tec the right or to the left. Tf there are
already netes in the delivery unit this request is
issued, the request is completed with bit 2 set in the
teturn code. An order /38, Deliver, or /31, Dump, must

first be issued.

This order is only included when specified during
Monitor generatiga. Default is the function Dispense

and Deliver for order /2ZB.

/2B — dispense and deliver notes.

This order collects the indicated number of notes frou
each cassette and delivers them to the operator.

If the TND is shared by two tellers, the file code will
indicate delivery to the right or to the left. The
number of notes to be picked from each cassette must be
specified in the buffer as three ISC-7 characters, the
least significant digit being represented by the
character In the third byte for each cassette.

Buffer layout:

byte —mee——mmmmmmmmsm— e
0 | |
|-—— not used -]
1 ! I
T —— |
2 1 number of |
- -
3 | notes from ]
- -
4 i cassette 1 |
_______________________ I
5 I |
|--— not used -]
6 | |
|- - - -]
7 | aumber of |
- ]
8 | notes from |
- ]
9 | cassette 2 |
P—— |
10 | |
[-—~ not used =]
11 } |
| == eto.~==~— F
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Order

Order:

Order:

Recovery at
power omn

M5A

Continued DRTNOL

/2C - Tead device status

After this order the buffer contains the hardware order
sent to the TND by the CPU, and the hardware status
sent from the TND to the CPU, as a result of the last
LXM order. The requested length must be set to 4.

/2D -~ read dlagnostics

Afrer this order, the buffer contains infermation about
the reason for the last 15 dumps that have occurred.
The requested length must bhe set to l4.

The informatlon consists of a hexadecimal value in one
byte for each dump occasion, indicating the following:

/30 ~ present polnt position

/31 - double on sensor A

/32 ~ double on sensor B

/33 ~ long on sensor A

/34 ~ long on sensor B

/35 - short

/36 - wrong number of notes

/37 - adijust servo two times on first dispense

/31 — dump

This order is used to dump the dispensed notes into the
dump cassette instead of deliveriang them to the
operator.

If this order must be included in the driver, it must
be specified during Monitor generation.

/38 - deliver

This order is used to deliver the notes in the delivery
unit to the operator. It must be preceeded by an order
/2B, dispense. If the TND is operated by two tellers,
the fi{le code supplied with the preceding Dispense
order will indicate delivery to the left or to the
right, and this need not be supplied again.

If this order 1s required, 1t must be specified during
Monitor generation.

When power failure occurs, any current request 1is
completed with bit 8 set in the return code, and the
TND is closed, At power on, the TND controller is
cleared, and the notes in the stacker are dumped. A new
order /21 Open must be issued before dispemsing notes
can be contlnued.
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DRTPO2 2.24 TELLER TERMINAL PRINTER DRTPOZ

—

This driver handles Teller Terminal Printer PTS56221,
6222 or 6223 connected to the CPU via CHLT or CHRT, and
may be used for both CREDIT and Assembler applications.

General Iinformation

Alphanumeric characters are printed from the user
buffer. Only cne line 1s printed with each request, in
order to have full control at recovery sltuations.

The journal, tally roll and document/voucher parts of
the printer are regarded as three independent logical
devices. Three different file codes are used, nne For
each device. Recommended file codes are, /30 for
journal, /31 for the tally roll and /F32 for the
document station.

For systems with MMU, the driver includes an MMU
buffer, the size of which must be specified during

Monitor generation.

Calling sequence Normal 1/0: 1/0 and Actlvare:
LDK A7,code LDKL Al,parameter
LDKL AB,ecb-address LDK A7, ,code
LKM LDKL AB,ecb-address
DATA 1 LKM
DATA -1

DATA start—address

Jrder codes : The following order codes may be used:
/00 - test status
/06 - write
/OB - position voucher/passbook and print
/22 = cut journal tape
/26 - perforate journal tape
/37 - grasp voucher/passhook
/38 ~ release voucher/passbook

Buffer address i Only significant for orders /06 and /OB. The first

Requested length H word of the buffer must be reserved for a control

Effective length : caode and 1is included in the requested length.
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Return cade

Control word

Control character

Order

Common functions
for all ovrders
except /00
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The following bits may be set by this driver:

| Jorder in which bit is set
|

b
Ibit| Meaning ifo0l/061 /081 /221/26{/37{/38])

| o | e BB S oy Sy i Dk phans

|
0 ! Illegal request x )l xlxlx)l x|l x| x|

B e P B

! [ S

[
x| x ! x) [ x|
|

!
!
End of journal |
|
|
[-

!

[—=~]

[ [

| 2 | tape, or x| x|

} ] woucher out | I 1 i ! |
f——=1 - e Bt B B B e et
I 7 | Recovery executed | [ x [ x| | | | |
[l S e e e e B e g
113 | Code check error | l = | x| | | | |
e R e R P e B B
115 | Net operable lx i xlxixl x| x| x|

e o e e ey e e e . e ekt

Only significant for order /0B. The coatrol word is

used to specifiy the lift position, given as a binary

value {n the rightmose byte. Only absclute positioning
15 used that is, the value is always considered to be
the number of half line steps from the top position of

the lift.

The last character in the first word in the buffer is a

control character (only significant for orders /06 when

printing voucher/passbook, and f08). The control

character may have one of the following values:

/2B - The print head is not moved nor the paper
advanced before the text is printed.

/30 - The paper is advanced two half lines before the
text Is priated.

/31-/39 The paper is advanced 1 to 9 half lines before
the text 1s printed.

Any other code gives one half line feed before the text
is printed.

When printing journal or tally roll, the control
character is lusignificant and the paper will always be
advanced two half liunes.

/00 - test status

A dummy character 1s sent to the printer and the

return code set tao the appropriate value. Note that bit
2 set way mean elther Voucher Qut or End of Journal
Tape, depending on the type of device being used.

Contlnuation of request when the selector unit or
printer is inactive may be requested durlng
Moniltor generation.
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DRTPO2 Contirued

Order i /06 - wrice
Alphanumeric characters in the range /20 - /SF, in the
user buffer, are sent to the printer., There are four
characters with special functions, as follows:

/09 : The print head {s moved to the rightmost print
position of the vouchet print station. If used,
this character must be in the last positien in
the uset buffer,

/0D : The print head is moved to the rightmost print
position of the journal print station. If used,
this character must be in the last position in
the user buffer.

/11 : Tabulation character. This character must be
followed by two 1S0-7 digits indicating the
tabulation position. The rightmost print position
is counted as 1,

/13 : This code is sent directly to the priater. By
hardware this causes a special sysmbol to be
generated by the selector unit,

/14 : Same as /13 above.

/AE : Point is printed as roomless, that is the digit
prior to the code /AE is code converted and
printed as a roomless point digirt.

If special characters /13 or /14 are to be used, they
must be specified during Monltor generatiou. Non-
standard codes for roomless polunts may be used, but if
50, they must be specified during Monitor generation.
Leading spaces {/20)} i{n the user buffer are ignored.
1llegal characters in the user buffer are ignored, and
the request 13 completed with bit 13 set in the return

code.
The following sequence is carried out:

=~ 1f printing voucher/passbook, the status of the print
object is checked. If the voucher/passbook is out,
the lift 13 sent to the top positiorn and the driver
walts for grasp. Then the request is repeated.

As an alternative chosen during Monitor generation,
the write request is completed if the voucher/
passhook 1s out with bit 2 set la the return code.

- If printing tally roll, the status of the voucher/
passboak 1s checked. If the voucher/passbook 1s in, a
Release Voucher command is sent to the printer and
the request 1s then repeated.

— A dummy character is sent to initlate output.

= Larriage return is sent and the print head attached,
unless the requested length is 2 or less, in which
case no attach is executed.
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- If PTS6223 is being used for passbook/voucher
printing, a leading space is sent.

- The control character (last character in the first
word of the buffer) is checked, and the appropriate
action taken, as described above.

~ Characters from the user buffer are sent.

- If a tabulatlon character {/11) 1is found, the print
head is returned. Spaces are sent until the next
tabulation character is encountered, and the print
head 13 then attached agaln.

- After printing the print head is detached and a
carriage return made if one of the two characters /09
gr fOD is present as the last character in the buffer.

— Line feed 1s executed for tally roll printing.

~ A dummy character is sent to end output.

: /0B - pesirion voucher/passbook

The 1ift position must be specified in the right

byte of the control word as a binary value, and Is used
to indlicate the number of line steps that the 1ift must
be moved from the top position.

Before positioning a check is made that the voucher/
passbook 1s in. If not, a grasp command iIs sent to the
printer. During positioning, a check is made, and if
the voucher/passbook is out, a grasp is executed, and
the request repeated. As an alternative, chosen during
Monitor generation, the reguest is completed at
voucher/passbook out with blt 2 set 1n the return code.
After positioning of the lift, the Write voucher/
passhook 1s carried ont as described above {(order f06).

/22 — cut journal tape

The journal tape is cur off (only applies to PTS6223),
and one line feed 1s made, If this facility is required
it must be specified during Monitor gemeratiou.

/26 - perforate journal tape

The journal tape is perforated (only applies to
PTS6223), and one line feed 1s wmwade. If this Ffacility
is required, it must be specified during Moniltor

generation.

: /37 - grasp voucher/passbook

The following sequence is carried out;

~ A dummy character is sent to Inltilate output.

The 1ift is sent to the top position.

- A grasp command is sant te the printer.

A dugmy chavacter is sent to the printer. When a data
request is returaed from the printer, the grasp has
been performed, i.e. the voucher/passbook is in and
the next characlter caa be sent to the printer.

The lift is sent to the top position.

24k June L1981
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Order : /38 - release voucher/passhook
The lift is moved to the top position and a release
command is erxecuted. A dummy character is sent to the
printer. When a data request is returned from the
printer, the coamand is completed, 1.e. the voucher/
passbook 1s out,

Recovery at after power failure on the CPU or the printer, the

power on lift is sent to the top position and any current
request is repeated. Normally no indication is given in
the return code. There is an option, chosen during
Monitor generation, for bit 7 to be set in the return
code if recovery has been carried out on a write
request ( orders /06 and /DB).
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General information :

Journal statian:

Document station:

MO5A
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2.25% TELLER TERMINAL PRINTER

This driver handles the printer part of PTS6371. If a
shared operator”s panel 1s included, this is handled by

the keyboard driver DRKBGS.

The printer may coutain two print statioms, both
logically and physically, one for (optional) journal
printing, and one for document printing. Recommended
file codes are f30 for journal and /32 for document. If
the journal station 1s included, this must be specified
during Monitor generatien, together with the jourmal

charactetr pitch requiced.

The print speed is 120 characters per second, and the
print direction is left to right and right to left to
give the maxlwmum print speed possible.

The chavacter pliteh is controlled by the software, and
can easily be changed. The printer also includes an
expanded print mode. Together with three character
pitches this gives six possibilities of character

width.

The character set includes rtoomless point numerics,
OCR—~A characters, some specfal characters, and up to
six user-defined logatype characters. The character
generator also contalns eleven natlonal varlations of
ten characters. Printing of these charactetrs 1s

gsoftware controlled.

The journal paper roll has a width ¢f 90 mm. Printing
on the journal is right-justified, and the line spacing
1s fixed at 6 lines to the inch.

The document statipn can handle documents from the A4
size (230 mn x 320 mm) down to small bank cheques (100
mn X 75 mm or 110 um % 50 om) as well as most kinds of
pass books.

The text may be printed either left- or right
justified, and the positicn of the margin may be set
anywhere on the documant. The line spacing for the
document way be from 1/607 up to 15/60", and this is
set by the applicatilon.

Document parameters, defining layout and size of the
document, are held in module DTTPOD, which 1s included
in the Maanitgr., The table contains one set of standard
parameters., By means of editiog and reassembly prior

to running Monitor geuneratian, these can be changed and
other sars can be alded. Up to 16 sets of document
parameters can he specified. These are refereanced by an
Index, with the value zero for the flest set, 1 for the
second, and so on. For the orders /27 (Set Document
Paramaters) and /37 (Transfer Document Parameters)— the
Index values pust be specified in the control word. All
parameters are specified {n I580-7 code format.
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Calling sequence

Order codes

Buf fer address

Requested length

Effective length
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The standard version of DTTPD3 is listed at the end of
this driver description.

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

NOTE : the actual printers vary from country to country
and If any problems are encountered, it is important to
check that the function beilng requested is ome that is
acceptable to the particular printer being used.

Souwe functlons are not supported by printera with g
microprogram rel. 2 or older. This 1s mentioned in the
text where necessary. The release number of the
microprogram will be printed when a document is
inserted and the "off-line teat" switch 1s activated.

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

DATA -1

DATA start—address

: The following order codes may be used:

/00 - test status

/06 = write

/0B poslition document (document station only)

/24 - set printer parameters

/27 ~ set document parameters (document statiom only)
/37 = transfer document parameters (document station)
/38 - release dogcument (document station only)

t Only aignificant for orders /06 and /27.

: For order /06 the second character in the buffer 1ls

a user control character (see under order /06).

The requested length includes two contrgl characters
for order /06, but must not be greater than 126. For
a microprogram rel.2, the requested length must not
exceed 95,

: After a Write order, the effective length is set to

the value of the requested length. It can not be used
to check 1f the complete text has been printed.
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Return code The following bits may be set by thls driver:

e

e i e i e e ke el ety e et i e el e ol ek e e g

b | order in which bit is set |
L

|
[bit{ Meaning ;/oo{/oei/03{124if271/3?Ji38i
J ___________ [P U . -l m——] —rm |-} ———
| 0| Illegal request l | = | x| b =] x| i
f——=1 et et e e e P B
| 2 | End of journal | x| x| 1 ] | | |
e B Bt B B B e e
110 | Document out fx 1 =fx1 | | { J
e R e e e B e e Bt B e
[13 | Code check error i | x | | l ! 1 |
| -~—] - el e et R B B et |
i15 | Not operable P x x| x| x| l x ) x|

The use of the cantrol word Is explained uander each

Control word
order below. It is not significant for order /38.

Order : /00 - test status
This order is used to test the status of elither the

journal station or the document station. The return
code may have bit 2, 10 or 15 set. Note that 1f the
Journal station ls addressed, but does not exist, bit
15 will be set In the return code.

If bit 15 1s set, further information may be found in
the contrel word, in the form of a binary uumber, witk

the followlng meanings:

/00 — Power off or printer microprogram not working
/11 = RAM corcupted

/12 — Microprogram memory locations /800-/FFF not OK
/13 - Microprogram memory locations /10Q0=/17FF not OK
/14 — Microprogram memory locations /1800-/1FFF not 0K
/16 ~ lst character generator not OK

/17 = 2nd character genevator not 0K

/18 — 3rd character generator not OK

/19 = Timer in 8155 not OK

/30 - Meander counter running wildly

/31 - Meander counter counting incorrectly

/32 - Meander counter not counting

/33 - Page interrupt is not OK

/34 - Head can not find print position

/35 - Column interrupt 1s not OK

/38 - Head attach motor/driver 1s not OK

/39 - Head attach stop pulse is not OK

/3A -~ Carrlage mator/drivers are ast working

/3C = Journal tabulation positlion detector not OK
[3E - Journal line feed motor/drivers not QK

/3F = Journal station not implemented
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/70 - Grasp motor/drivers not 0K, or
grasp position detectors not 0K

/79 ~ Document transport motor/drivers not OK, or
document sensors not 0K

/7F ~ Unknown hardware error

/06 — write

One line is written at the Journal or document

station. When printing on the document station, the
document can first be positioned with an order /0B.
When this order is not used, the actual line number

1s assumed to be zero. The contrel character in the
second byte Iin the buffer also indicates where the
printing must start. Printing will not start before the
document {is positioned correctly,

Tllegal characters in the buffer (/80-/AD or /AF-/FF)
are deleted by the driver, and bit 13 will be set in
the return code at completion of the request.,

Before printing, action is taken on the control
character present in the second character of the buffer
as follows:

/2B - Printing is carried out from the last position
of the previously printed 1ine on this device.
However, if the character pitch has been
changed, or if the document has been positioned
Lo a new (or to the same) line, after the
previous Write request, the printing will be
from the tabulatien position on the present
line.

/30 - The paper is advanced two lines, and the
printing carried cut from the tabulation
position.

/31 - Journal: the paper is advanced three lines and
the printing carried out from the tabulation
positfon. This will make the previously written
data readable through the window on the Journal
station. On the newer printers with a large
window, this is not necessary, because here
the information will always be readable.

/31 - Document : printing 1s started from the
tabulation position on line 1.

Any other value in the control code will cause one line
feed before printing from the tabulation position. The
requested length must include the two bytes used for
the control code, and other function characters.

If requested length is two, only the action specified
by the control code 1is carried out.

The maximum line length on the two print stations is
limited to the following, based on normal character
width:
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Journal Document
10 characters/inch 33 B0
12 characters/inch 40 96
15 characters/inch 50 120

One expanded character equals two normal characters.

Printliag on the document station will not be executed
if no document 1s present in the printer.

Printing on the journal will be executed, even if the
end of journal 1is detected. However, If the journal
paper Is not transported correctly, or if a jJournal
station is not included, printing will not take place.
When the request is completed, the control word In the
ECB will cogptaln the current line aqumbet as a binary

value.

If the requested length Is less than two, or greater
than 126 (or 95), cor 1f the resulting line number 1is
outside the restricted print area, the tequest is
completed with bit D set In the return code.

If the journal paper 1s nearly exhausted, the request
is completed with bit 2 set in the return code.
If the printer is not operable, the request is
completed with bit 15 set in the return code. Further
information can be obtained with the order /00 - test

status.

: /OB - position document

This order can be used to position the document before
the print request is 1ssued. The control word must
contaln the line number required, as a binary number.
The request will walt for the document to be correctly

positioned before completing.

If an illegal line number is specified, the request is
completed with bit § set In the retura code.

If the tilme~out function is used, the request will be
completed with bit 10 set in the return coade when no
docunent Is inserted, or when a toc small document ls
lnserted. A too small document is automatically

released.

If the time-out function is not used, the printer will
walt, and the request will not he completed before a
document has been inserted. A too small document must

be removed by the operator.

If the order Is issued without Walt, 1t caan be
aborted., This i3 however not possible on printers with

a microprogram rel 2.
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If the printer is not operable for any veasomn, Lhe

request is completed with bit 15 set in the return

code. Detailed information can be obtaired with the
order f00 ~ test status.

/24 - set printer parameters

This order will mot be included in the driver, unless
gspecifically requested during Monitor generation.
With this ovder it is possible to change one or more of
the following paramcters;

- Upper/Upper and Lower case character set

— Naztional character variation

— Character pitch for both journal and document

statlon.

The first two parameters are the same for both the
journal and the documeunt station, but the character
pitch may have different values for the twa statlons.
All the parawmeters may be set up in one request issued
to only one of the devices.
This arder should only be included 1f it is required to
change any of the parameters during the running of the
application, since the initial values for each of the
parameters can be specified during Monitor generation.
The control word contains the parameter information:

Where:
L determines the character font and way be one of
the following:

0 = ¥o change required to character font, or to
National Character variation.

8 = Only upper case to be printed. aAny character
in the range /60 - /7E ig printed as the
corresponding capital letter (/40 -/3E).

The standard numerics and the roomless point
numerics are printed with the same font.

9 = Both upper and lower case characters
required. The height of the capiltals is
reduced from % to 7 dots (2.7nm to 2.1 mm).
The standard numerics and the roomless point
numerlcs are printed with the same font.

10= Only upper case to be printed. Any character
in the range /60 - /7E is printed as the
corresponding capital letter (/40 -/3E).
The standard numerics are printed with the
same fout as the extra numerics described
under "Logotypes and extra characters.”
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11= Both upper and lowaer case characters
required. The haight of the capitals is
reduced from 9 to 7 dots (2.7mm to 2.1
mm) .
The standard numerics are printed with the
same font as the extra numerics shown in the
table at the end of the driver description.

The values 10 and 11 will give the same result
as the values 8 and 9, on priaters with a
microprogram rel 2.

NCV is set within the range 0 — A for the
national character variations, as shown in the
table at the end of this driver description.

CPJ and CPD are the character pltch for the
journal and document stations, and may have one
of the following values:

= No change in character piteh.

15 characters per inch.

12 characters per inch.

10 characters per inch.

u

:
o B
I

1f any of the parameters have an 1llegal value, those
that are correct will be set, but the others will be
set to unpredictable values.

If the character pitch is changed during the printing
the character poslition i{s lost, and a new write request
will always start from the first position of the line,
left to right depending on the margin setting.

If the printer is not operable for any reason, the
request is completed with bit 15 set in the return
code; In this case the parameters are stored and sent
to the printer when pawer 1s restored.

If this order is not to be used, and the default values
are lncluded during Monitor geunevation, the following
values will be set up:

L = O, only upper case

NCV = 0, GB national character variation
CPJ = 4, 15 characters/inch at journal station
CPD = b, 10 characters/inch at document station

/27 - set document parameters

This order may be used, 1f required, to change the

values in the document parameter table durlng
application running. If this order is required, it must
be specified during Moniter generation.
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The different document parameter sets held in a table
in the driver, are referenced by an Iindex with a
starting value of zero for the first eantry. The index
value for the table entry where the parameters must be
stored by this crder, must be supplied in the control
word as a bilaary value.

The ECB buffer addreas must coataln the address of the

set of parameters to be stored in the table.
All parameters must be supplied in IS0 -7 code format,

Note that if no document parameters gre transferred to
the printer (by order /37) the first entry in DTTPO3
will be used by default. This means that, 1f oaly

one document type {5 used by the application, the

first entry in the table can be set up with the correct
parameters for this document. This must bhe done

prior to Monltor generation. The grders to Set

Document Parameters and Transfer Document Parameters
will then not be required.

If any of the parameters are mlssing, the request is
completed with bit zero set in the return code, and the
table in the driver is incorrectly updated.

Parameter table entries:

e —

} Parameter | Length |  Range I Unit |
|  type | in bytes | [ [
Jom e m [~ | ! [
| oT ! l | 0-7 | |
| TO i 1 | 0~-9 | 10s I
} LS j 2 j 01-15 | 1/60" |
| NL | 2 I 01-99 ! [
] BL | 2 | 14-99 ! 1/60" |
l MA ! 2 ! 01-80 (L 1/10 |
| MF | 1 | 1-7 I 1/60" |
J M | 1 | 0,1 } i
] M | 1 r 0,1 | i
} HP ] 1 i 0,1 | |
! UE f 2 [ 15-82 b 1/5*,1/10" |
| BE ! 2 | 00,24-99 | 1/60" |
| ow/uL | 2 | 40-97/01-60 | 1/1i0" /- |
| CW | 2 J 00-99 | /60" |

If DT = O or 4, parameters from UE onwards can be set

to zero.
If DT = 1 or 5, parameters from DW onwards can be set
Lo zero.
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DT : Document type.
There are eight types of documents. Normally, DT 4 - 7 are

used. Document Types O — 3 correspond with Document Types 4 -
7 in that order, and are implemented in the driver for
compatibility reasons. Document Type 4 — 7 must be

specified 1f logotypes are printed or if the document
parameters aust be sent tg the printer before the document

is released {not possible on printers with a microprogram
rel 2).

DT 4 - 7 must also be specifiled 1f the Abort Function for
the orders /0B (Position Document) and /38 (Relesase
Document) is required.

4 or 0: Unfolded sheet document with a mipnimum size of
50%110 mm. If this type of document 15 used, a
simplified method of positioning is carried
out, but this is not as accurate as the method
used for other types. When using documents with
a heigth of less than 75mm, this is the only
type allowed.

5 or l: Unfolded documeants in general with a minimum
size of 75x100m@. This 1s the normal type
used for unfolded documents.

6 or 2: Vertically folded (passbook).

7 or 3: Horizontally folded {passbook).

Note that it is possible to print folded documents
using DT=4 or 5, but in this case the positioning 1s
less accurate, and it 1s the responsibility of the
application to ensure that printing does not take place
on the central fold. In the case of vertically folded
documents, this means that one complete line must be
written by twe wrlte orders, to ensure that the print
head is lifted over the fold.

No timeout for document insert. The
printer will wait ti{1l the document has
been inserted.

The timeout required in multiples of 10
seconds. If used, the order /OB (Poslition
Document) and /06 {Write)will complete
with bit 10 set In the return code 1if no
document has been Inserted within the
specified time.

il

TO : Timeout. 0

il

1-9

LS : Line spacing. The distance between two lines, expressed

in units of 1/60" (0.423mm).
any value from 1 up to and including 15 is allowed. 6,
10, 12 and 15 are the values normally used.
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06 = 10 lines/inch
10 = & iines/1nch
12 = 5 lines/inch

15 = 4 lines/inch

Number of lines. The number of evenly spaced lines on
the document. Note that, for horlzontally folded
documents, the avea near the fold 1s treated with the
CW parameter. The upper linlts of this parameter for
different document types and line spacfngs are as

fallows:

| Line spacing | 0,0} 2 | 3

{ | 4,51 6 1 7|
B [-—-- f e [=——=1!
| 15 I 44 | 25 | 32 |
R R R [oarmme [mommad —oed
I 12 i 55 | 31 | 40 |
| e B e |
I 10 I 69 | 37 | 48 |
] —1 e | -]
f 6 99 | 61 | 80 )

It 1s possible to have the same maximum limilt on type
2 documents as for type 3, providing the document is
thin and folds eagily; this will have to he tested
before deciding on the paramecer to be used.

Bottom line. The distance between the bottom of the
document and the bottom line, expressed in units of
1760" (0.423mm). This value must be in the range 14~99
inclusive, which means that the bottom line may be
placed between & and 42mm from the bottom of the
document. See diagrams at the end of this driver
description for clarification.

: Margin. The width of the margin expressed in units

of 1/10".

Margin fine. The width of the fine margin expressed in
units of 1/60".

The sum of MA+MF 1s the distance between the right-hand
edge of the document and the marglun (left or right).
The rightmost position of a right margin is 3mm froa
the right-hand edge of the document, and this
corresponds to the sum MAFMF = 2 (MA = 1, MF = 1).
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The leftmost position of a left margin 1s 206.2mm from
the right-hand edge of the document, and this
carresponds to MA = 80, MF = 7. The left margin must
not, however, be placed closer than 3mm to the left-

hand edge of the document.

Left margla.
0 = Print with right margin.

1 = Print with left margin.

Critical margin.

0 = No critical margin.

1 = Critical margin. This must be set if the
margin or any text 1s jntended to be posltioned closer
than 6mm from the edges of the document. In this case,
the print speed is reduced near the edges to prevent
the head overrunning the document edges. Rote that for
thin documents, it may not be necessary to set this
parameter to 1, even if printing close to the edge;
this will have to be tested in each case.

High pressure.
0 = Normal print pressure, for single sheet
documents or documents with one extra copy.
1 = High print pressure, prinarily {ntended for
printing on multiple sets of forms.

Upper edge; not significant for document type 0 or 4.
For document type 1 or 5, this Ls the distance between
the bottom of the document and the true upper edge,
expressed in units of 1/5" (5.08um). As the limits for
this value are 13 - 63, this meauns that a document with
a height of 75mm to 316mm can be used. See also the
diagram at the end of this driver description for
clarification.

Fotr documeat type 2 or 6, this is the distance between
the hottom of the document and the upper edge of the
pages, expressed in units of 1/10" (2.54um). The normal
limits for thls value are 25 - 82, but note that the
distance between the bottom and upper edge must oot be
more than 210mm.

For document type 3 or 7, this (s the distance between
the bottom edge of the document and the upper edge of
the pages, expressed in units of 1/10" (2.54mm). The
normal 1imits for this value are 48 - 82, but note that
the minimum distance between the bottom and upper edges
is 120mm, and the total height of the document must not
exceed 210mm.

Horizontally folded documents with a distance of less
than 120mmw fraom bottom to upper edge will need to be
tested speclally, to check that the quality of the
print is good enough. The absolute lower limit for this
parameter and this document type 1s 40,
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This parameter is required to ensure that the document
printing mechanism is lifted, as the physical edgas of
the pages could otherwise jam in the trguspart
mechanism.

Bottom edge. This parameter is not significant for
document type O or 4.

For all other document types, this is the distance
between the bottom of the document and the bottom edge,
expressed in units of 1/60" (0.423mm). See the diagram
at the end of this driver description for further
clarification.

The limits of this value are 24 ~ 99 or zero, which
means that the bottom edge of the pages must be placed
10-42mm from, or in line with the bottom of the
document. This {5 normally set to zero for dacumeut
type 1 or 5.

This parameter 1s required to ensure that the document
printing mechanism is lifted, as the physical edges of
the pages could otherwise jam 1n 1t.

¢ Document width. This paraweter is only significant for

document type 2 or 6, and is the width of the document
1n units of 1/10” (2.54mm), in the range 40-95
inclusive.

For printers with a microprogram rel. 2 the value must

be even.

Upper lines. This fs only significant for document type
3ovr 7, and is the number of lines on the upper portion
of a horizontally folded document, in the range 1 - 40

Inclusive.

Centre width. This is not siganificant for document
types 0 ar 4, 1 gr 5.

For document type 2 or 6, this is the width across the
fold on vertically folded documents, expressed {in units
of 1/60" (0.423mm), in the range 24 - 99 inclusive. In
this area, the print head will be released Lf there are
spaces in the corresponding positions 1n the print

buf fer. Non-space characters sent for priating in this
area, will be printed.

For printers with a microprogram rel. 2, CW must be an
even value, and spaces must be printed in thls area. If
characters are sent for printing in thig area, the
request will be completed with blt 0 set in the return
code,

For document type 3 or 7, this is the distance from the
bottom line on the upper portion of a horizontally
folded document to the first line on the lower portion
of the document, expressed in units of 1/60" (0.423mm),
in the range 54 - 99 inclusive.
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Note v Yor Ancoment ty- it 7, the position of the

Upper Edge and Bottom Edge must be chosen to be
symmetrical around the centre fold.

/37 - transfer document parameters.
With this order one of the set of previously defined
parameter tables is transferred to the printer, the
tables having been set up by order /27 or during
Monltor generatlion (see below).

A set of standard parameters are held in a table DTTPO3
automatically included by the driver during Meniter
generation. A list of the standard contents of this
table is given at the end of this driver description.
When the program is first loaded, the parameters from
table entry zerc are automatically transferred, and
this order is therefore not required 1if ounly one
docunent type ls to be used, providing the appropriate
parameters are contained in the first entry in DTTPO3.
The control word must contaln the index value pointing
to the required entry in the table, where the first

entyy s Index 0.

For documents type 0 - 3, when the parameters have been
transferred and the document has been positioned, new
parameters can tipt be transferred until the old
document has been released. In that case bilt 0 will be

set in the return code.
Tf the document type is 4 = 7, new document parameters

can always be transferred (except on printers with a
microprograe rel 2). This allows partial line feed up
or down, and redefining the position of the text during
a print phase.

If the fndex value is illegal, the request is completed
with bit O set In the return code.

If any of the parameters have an illegal value, this
will not be detected, and the results can be unpre-
dictable. The parameters are only checked by the

aorder /27, Set Documeant Parameters.

If the printer is not operable for any reason, the
request Is completed with bit 15 set in the return
code. The parameters are stored and will be seat at

powar on,
Note that it may not be necessary to use this order at

ali in the application: see order /27, Set Document
Parameters.
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/38 - release document

This order is used to release & documert when printing
ls completed, and causes the document to be fed out of
the printer. The request will be completed when the
document has been withdvawn from the printer by the
operator. If the request 1s issued without Wait, it can
be aborted. This is only possible for printers with

a microprogram rel. 3.

After abortion, the current priunt position s not lost
and prianting can be resumed as i1f ne “release” order
had been lssued.

If the printer is not operable for any reason, the
request is completed with hit 15H set {n the return
code. More information about the status can be obtained

by using order /00 - test status.

Note that the Abort of an order taking effect
lmmediately after Power On, will abort the recovetry
routine. 4 seconds must he sllowed for the printer to
recover before an Abort can be correctly executed.

The driver allows the user to request the printing of
five types of gpecial charactars, as follows:

-~ Rpomless polnt numerics

- Logotypes and extra characters

OCR-A characters

- Expanded characters

Underlined characters

For the first two types, each character to be printed
as a special character must he preceded in the buffer
by the appropriate code, the codes being as follows:

/AE for roomless palnt charactars

/1B for logotypes and extra characters
For printers with a microprogram rel. 2, there 1s a
third code used in this wayv:

/1A for OCR-A characters.
For the expanded, uaderlined and OCR-4 characters, the
string of characters to be expanded, underlined or
printed as OCR-4A characters wust be preceded by a start
character and ended with s stap character, as follows:

/19 start or stop expansioun
/12 start or stop underlining

/13 start or stop underlining
/1A start or stop OCR-A characters

The codes /12 and /13 are funcrionally identical.
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Expanded and underlined mode can be combined with other

special characters, if required.
Note that each time a buffer is printed, no character
mode is assumed, and the applicaticn must always set

the mode at the time of priating.
The special character types are described below:

Any character in the range f30-/39, which is preceded

by code fAE, 1s printed as a roouless point numeric.

Any other legal code, not In the range /30-/39, but
preceded by fAE, is printed as a space.

Each af the codes described below, which 1s preceded
by code /1B 15 printed as described. Any other legal
code preceded by /1B is printed as a space.

- Codes f20-/2F, f41-/4F : these are speclal cedes for
use when the current national version does not contain
the character reguired. The first ten are printed as
follows:

Space,§ , @, #, . ,{, Space, :, ~ and ., respectively,
and the remalnder as spaces.

- Codes /30-/3%9 : thege numerics are printed with a
greater width than the normal numerics, with much the
same size as the alphabetic characters.

- Codes /3A-/3F are the codes for logotype printing.
The character geaerator for logotypes ls an option
which must available in the hardware of the printer if
this feature 1s to be used. If it does not exlst, the
codes will be printed as spaces.

To print a logotype of more than one line, with
vertically alligned characters, a good overlapplng of
the characters is achieved when:
~ The lines are all printed in the same direction.
- A separate set of document parameters gives the
printhead a well defined starting point to print the
logotype.
Recommended sequence of operatilons:
1 Position the print head at the right margin, with the
tabulation character /1l 1in a dummy request.
2 Transfer a set of document parameters where:
the position of the highest character of the logo is
defined as line 1.
The position of the leftmost character of the logo is
at the left margiu.
Line spaciog is set to 6.
3 Print the characters on the top line of the logotype,
from right to left.
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4 Print the special spaces (code /1B,/40) in a separate
request, on the same line. This will move the print
head to the right of the lagotype.

5 Print line 2 of the logo. Printing will be from right
to left.

& Repeat steps 4 - 5 for each line to be printed.

7 When the complete logotype has been printed, reset
the original parameters for the decument, with the

order /37 {not possible on printers with a
microprogram rel. 2).

If overlapping of the lines 1Is not critical for the
logotype, steps 1 and 4 can be omitted to save tinme.

Note that the change of character pitch, and the use of
expanded mode is also applicable for the logotypes.
This results in & possible layouts of the same
logotype. Logotype charvacters will be exactly square
when the character piteh of 10 characters/inch, and

normal mode {s used.

- Code /40 : when “printing” this space, the printhead
will be moved. Thus it enables the application to
control the print direction and print the different
lines of a logotype In the same direction.

: Any character in the range /30-/3C, which is preceded

and followed by character /1A as a start~ and stop-
OCR character, will be printed as an OCR~A character.
Codes /30 to /39 are printed as OCR numerics, and codes
/3A ta /3C as I ,¥,d respectively. Any other legal
code that is preceded by /lA will be printed as a
space. To print OCR-A characters correctly, the pitch
must be set at 10 characters per inch.

Note that on printers with a mlcroprogram rel. 2,

each character to be priated as an OCR-A character,
must be preceded by code /lA.

: Whea the first code /19 is detected in the buffer, the

printer enters expanded mode. In this mode, every
character is printed with double width, so a line
printed ia this mode will have twice the length of the
same line in normal width. The expanded mode is ended
when code /19 is next detected in the buffer.

Underlined characters : When the code /12 or /13 is detected in the buf fer, the

printer enters underlined mode. In this mode, every
character is underlined, until the next code /12 or /13
ig detected in the buffer. This is normally used ouly
with upper and lower case characters. If only upper
case 1s used, the underline will be priated as part of

the characters.
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Tabulation code : — Code /11 : When this code is detected in the output
buf fer, the printhead will be positioned between the
journal station and the document station after printing
has been completed. This makes it possible for the
operator to read the text printed on the journal tape,
without additioenal line feed, on printers with a
{redesigned) large glass window. This Is not
implemented on printers with a microprogram rel. 2.

. After power on the document, if any, is positioned to
the curreat position, the actual parameters are sent
to the printer, and any current request repeated.

Kecovery at
power on

Table of Standard document Parameters (entry ¢ in DTTPO3).

|Parameter| Value | Description
DT 1 | Unfolded document
TO 0 No timeout: the printer will walt until the document

is Inserted.

!
J= !
[ |
) ! |
| ! |
| LS 10 | 10/60"=4.16 mm spacing between the printed lines. !
! NL 63 | Number of lines 1s 68 |
| BL 17 | The bottom of the characters on the bottom line l
[ | | (¢ltne 68) {s 17/60"=7.2mm from the bottom edge of !
| | | the document. |
! MA | 02 | The right margin 1s set 2/10"+2/60"=5.9um from the |
| MF | 2 | right edge of the document. }
| M| 0 | Print with right margin. The right most character |
) | | on each line is printed 5.9mm from the right edge of |
| | | of the document. i
| M| 0 | Wo eritical margin; this gives faster positioning ]
} P | © | Normal print pressure; this assumes that no multi-
| [ | part sets of documents are used. |
1 VE | 58 | Document height is 58/5"=295 mm. (A4 size) |
] BE | 0 | No inner pages on the document. |
| oW | 0 | HNot required for document type 1 |
| CW | 0 | Not required for document type 1 |

Note: Right margin has been set for this decument. If a smaller document
must be printed, printing must start at a lice number higher than 1

(that s, lower on the page)}, and if the document is also less wide, not
more print positions must be used than will fit on the document. Thus,
smaller documents can be printed without the necd for changing rthe document

parameters.
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Diagram of parameters for document types 0,1, 4 or 5 (unfolded).

T UL L LT 777 77777 /A’f/[///://

DN

Left margin 1/10" + 1/60" Max, 206,2mm

i R

SN N L T N L ST A

L

Right margin 1/10” + 1/60" Min, 3mm ——— it

1
i
|
I
|
i
I
i
1

50 - 320mm

T

3m—r""'/

AR RN RO RN

VAN AR

!
I
i
1
I
I
t

Upper edge 1/5%

i
1
l
I
1
1
i
I
1
1
1
1
'
1
i
'

Bottom edge 1/60"

1
|
i
1
Ll
|
Rl e T R
I ]
|
] !
t
1

1/60"

Bottom
line

. &mm X
77 7777 T 7T Tk

200 = 210 mm

¥

/<§ﬁ22;2;7;/ Areas in which printing is not possible.
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Diagram of parameters for document type 2 or 6 (Vertically folded}.

)
(=)
=
=]

L
] g

W 0
SN 7rss077 17/ 0IIHI 11 NI EIIIIIII L1
g ! Left margin 1/10" 4 f//éb Max. 206.2mm ' ?
/. N
7B %% 87
ﬁ; ! Right margin 1/10" +/1 é% Min 3mm"“——1"~—-LJ/

7B 977% 7

7B / N7

1 7

¢ Cen‘t;inwlgt};m;/_qﬁ_gjf : 4 c\:

78 ZY 7

' f/ gl

?——*—Bmm /? imm—%-—? :

% %9 B7

7R Z; i Z =

25 o/ N 2

2 // R

7 /] L 18 g

7B ?/ A7k
i S ///////////A
Document width 1/10" (100 - 247mm)

/i<;2;;/>// Areas in which printing is oot possible.

///i/jgi However, the areas around the edges of the inner pages may be

4 printable if the inner pages are thin.

The bottom line may be defined in non-printable area, but then 1t

can not be printed.
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Diagram of parameters for document type 3 or 7 (Horizontally folded).

4um ] //Y//////////////// L /JI/ A
/I
o
% L LLLLLLLL L L Y,
9 *Lert margin 1/10" + 1/60% Max. 206.2mm ﬁ}_
g '-Blght margin 1/10% + 1/60" Min. Bmm———————-—:—:—J/
Last line on u docym I
/, / —
3 ///////// 70 ///% 7/
g+ entre wi 1/60" Min 22. 7mm o
22 *?/Z/ i, /?/}M?/z//////// ¢ |
? Firet ling on lower part of document _ | / f‘n_:
AL N7
/" Height of text 2.7mm I / 2
__""Y_"”J.//Z‘r' ‘i" “““““““““““““““““““““““““““““ E"’ é f?
8 7 ;:,/////// /7777777/z 7 5 0
W*//////O Nl
g y -
7 i
o O GG I ///W AC
Decument width {100 - 247mm)

7 Areas in which printing 1s not possible.
A However, the areas around the edges of the inner pages way be
printable if the inner pages are thin.

The bottom line may be defined in non=printable area, but then it
can not be printed.
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Table of national character variatioms.
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DRTPO4 2,26 FINANCIAL TERMINAL PRINTER “FT80° DRTPO4
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General Inforwation:

Single station version

Two station version:

MO54

This driver handles two versions of the printer
part of the fipanclal terminal FT80. which versio 1s
present in the system, must be specified during Monitor

generation.,

The character pitch is 12 charvacter/inch and the print
speed 1s 100 characters/second for both versions. The
character set consists of normal capltal characters,
including nine national character variations,

Both priater versions allow the operator to lnsert a
document in front of the print station(s) aud print one
line. 1f this feature is used, the front feed document
1s seen as a separate logical print station with its

own file code.

On most printers there is an edge stop, to indicate ta
the operator where to position smaller documents. When
this is used, it is the programmer”s responsibility
that the characters printed outside the physical edge
of the documeant, are dummy spaces.

The lower edge of the printed line is 37 -55 mm from
the bottom edge of the paper (the priater can be
mechanically adjusted to the correct helght).

One line 18 printed per request. The printing is right

justifled.
Line spacing iz 5.4 lines/inch.

Version Ml contains a single journal station. It can
haudle a paper width of maximum 120 mm. The maximum
numbetr of characters per line is 51. The right margin
is 2,5 mm from the right edge of the document.

Document staticn: a maximum of 51 characters per line
can be printed omn the document station. The right
margin is 2.5 rwm from the right edge of the paper, when
no edge stop for small documents is used.

Recomnended file codes are, /30 for rhe journal statian
and /32 for the front feed document.

Version MZ contains a receipt print station and to the
left of it a smaller journal station. A document may
be inserted for printing, in front of both priat
stations together. Receoamended file codes are /30 for
the journal station, /32 for the front feed document
and /34 for the receipt.

Journal station:

The journal paper roll has & width of 44.5mm.

18 characters can be printed on one line. The right
margin 1s 2,5 wm frow the right edge of the document.
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Recelpt statiou:

The recelpt print statlon can handle a paper width of
67 mm. 28 characters can be printed on one line. The
right margin 1s & ma from the right edge of the

paper.

Docunment station:
The document station can print a line of maximum 46

characters, but note that character positions 29-33,
corresponding to the area hetweea the two print
stations, can not he printed and must contaln spaces.
The right margin fs 2.5 wm from the right edge of the
paper.

For sygqtems with MMU, the driver includes an MMU
buffer, the size of which must be specifled during

Monitor generation.

Calling sequence : Normal I/0: I/0 and Activate:
LDK A7 ,code LDKIL Al,parameter
LDKL A8,ech—address LDK A7 ,code
LXM LDKL AB,ecb-~address
DATA 1 LKM
DATA -1

DATA start-address

Order codes : The following order codes may be used:
f00 - test status
/06 - write
/22 — gut recelipt
/24 - set printer parameters
/26 - perforate receipt

Buffer addreasg :
Requested length : Only significant for order /06.

Effective length
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The fallowing bits may be set by this driver:

! | |Order in whieh bit is set
| | —_—-

i

|
Ibit! Meaning [700 /o6 [/22 1724 {726 |
[=—=i [ -1 - || |
| 0 i Illegal request | x| ! | |
[o—n] | i ! | | -1
| | End of journal i ! ‘ E [ !
| 2 | tape, or x| x| x | x|
! | voucher out | ! | [ | !
J=—=] | ] | | | {
! 7 | Recovery executed] =x | x { X : X { X :
=== | l
{10 | Document out I x| ! | | f
B B f | | I f |
{13 | Code check error | x| f [ |
fa—y ! | } | ] |
15 | Not operable b ox 1 ox x| x|

Only significant for order /24, to indicate which
National character variation must he set.

/00 - test status

This order is used to test the status of either the
journal station or the document station. The return
code may have bic 2, 10 or 15 set.

If bit 15 is set, the contral word may Indicate time~-
out as follows:

Control word = /12: printer time~aut ou printer Ml
Control word = /13: printer time-out on printer M2.

/06 ~ write

Alphanumeric characters in the range /20 — /5F, in the
user buffer, are sent to the printer. Characters in the
range /60 - /7E are converted to /40 - /S5E. The code
/7F is ignored by the driver.

One line 1s printed per write order. Before the
printing starts, the print head is moved to the right
margin for the addressed print station. The last
character in the buffer is printed immediately to the
left of the right marpin, regardless of any previous
printing. The number of line feeds is issued as
indicated by the control character in the second byte
in the bhuffer.
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Control characters:
The right byte in the first word in the bhuffer is a

control character (only significant for order /06). The
control character may have one of the following values:

/2B ~ The paper Ls not moved after the text is
printed. The print head is moved to the right
margin and printing will start from there.

/30 — The paper 1s advanced two lines after the text
is printed.

/31 - The paper 1s advanced 8 lines after the text is
printed. (Receipt station only).

/32 - The paper 1s advanced 5 lines after the text Is
printed. (Recelpt station only).

Any other code glves one line feed after the text is
printed.

When printing on the document station, no line feed is
issuyed and the control character 1s not significant.

The priater will walt t111 a document has been placed
in the printer, and the request is not completed until

the document has been taken out again,

Note that some of the early delivered M2 printers which
do aot have the document printing facility, still
permit to insert a document and print on {it. The
request must address the fournal or receipt gstation,
and control character /2B must used to aveid line
spacing. There 1s no check if the document is in or
not, so the text is printed on the receipt or journal
if the operator fails to Insert the document,

At return, the effective length will contain the same
value as the requested length. The effective length can
not be used to check if the correct number of charac—-
ters has been priated.

The request is completed with bit 0 set In the return
code if rhe requested length is legs than 2 or if the
request addresses the recelpt station on an M1

printer. If this bit {s set, no action has been carried
out and the status of he printer is the same as before
the order was lssued.

Illegal characters {in the buffer (/80 - /AD or /AF -
/FF) will result 1o bit 13 set Ia the return code. If
this bit is set, the request has been carried ocut and
the illegal characters have been deleted.

Bit 2 set in the return code indicates for the journal
station that the journal paper 1s nearly finished or
not present.
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/22 - cut receipt
The recelpt {8 cut. The paper s cut just below the
last line printed if this line was followed by § line

feeds.

{24 ~ set priuter parameters

This order is used to select one of the national
charactey varfations. The contrel word contains the
information for this order as followa:

Bit 0 must be set to 1 to indicate that natiomal
characters must be changed. Bits 4 - 7 contain the
value corresponding to the national character varlation
required. These values are listed in the table at the
end of this driver description. The other bits in the
control word are not significant.

/26 - perforate receipt
The receipt is perforated. To perforate the receipt
just below the last line priated, the line must be

followed by 8 line feeds.

At power up, the actual printer parsmeters aresent to
the printer and any current request is repeated. If the
current request 1s order /24, Set Printer Parametars,
the requested parameters are transferred to the printer.

Bit 7 set in the return code indicates that recovery
has taken place.
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General information

Calling sequence

Order codes

Buf fer address
Requested length
Ef fective length

Return code

MOSA

: Normal I/0:

1/0 DRIVER REFERENCE

2.27 CONSOLE TYPEWRITER

e e

: Thig driver handles input from and output to the

typewrlter PTS6862, connected to the CPU via the
teletype or V24 interface,

Input and output cannot take place at the same time,
since the connection only allows half duplex trans-
mission.

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

I/0 and Activate:
LDKL Al,parameter
ILDK A7,code

LDK A7,code
LDKL A8,ecb-address

LKM LDKL AB,ecb-address
DATA 1 LKM
DATA —~1

DATA start address

: The following order codes may be used:

/01 - basic read

/02 ~ standard read
/03 - numeric read
/05 — basic write
/06 —~ standard write

Siguificant for all orders. For orders /02 and /03

the length Includes the end-of-record key. For /06

the first word in the buffer 1s reserved for control
information; this word must be included in the
requested length.

: The following bitg may be set by this driver:

Order |

|
J |
1 I/01!f02!f03!/051/06{

! 0] Illegal request f x ! xi x| x| x|

[ P - Y[R Yl S

l x| x| x| | |

| 9 | Timeout

==~ 8 O Rl O
{12 | Incorrect length | ] =1 x| ] ]
(~] S U sy R
[13 | Code check error { [ x | x| [ x {
|| [ Rl Bl
14 | Throughput error | [ [ x| f
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Control word

Order

Common functions
for orders /02, /D3

Order

Order

Order

MOSA

I/0 DRIVER REFERENCH

e e s

DRTWOL

Continued

For orders /02 and /03 the control word must contain

' the address of a keytable containing a list of end-of-

record keys. 1If the address is set to zero, the driver
assumes that no table exists and the standard key TWEOR
is used as end-of-record key. The format of the table

is as follows:

byte - — -
0 [ No. of | ]

| EOR keys | KEY1 f
e Jom e }

2 | KE¥2 | KEY3 J

) —-] I

4 | KEY4 | REYS |

/01 - basic read

The requested number of characters are read and stored

in the user buffer without any check.

: Each character received is checked 1in the following

sequence:
I1f the character is found in the keytable, the key 1s

stored in the user buffer and the request completed.
The end~of-record key 1s also converted and stored in
the control word so that KEY1 gives O, KEYZ gives 2,
KEY3 gives 4, and s¢ on. Note that for CREDIT applic~
ationg KEY1 gives 1, KEYZ gives 2, and so on.

5pecial characters Clear and Backspace are recognised
and the corresponding functions carried ocut.
Alphanumeric/numeric characters are stored in the
user buffer.

1f overflow occurs In the user buffer, the request 1s
completed with bit 12 set In the return code.

If the character recelved cannot be ldentified by the
tests described above, the request is completed with
bit 13 set in the return code. The undefined
character is stored in the user buffer, and the
control word remains unchanged.

/D2 - standard read
Alphanumevic characters in the range /20-/5F are
accepted and stored ia the buffer.

/03 - numeric read
Only numeries in the range /30-/39 are accepted and

stored in the buffer.

/0% - basic write
The requested number of characters are seat from the

buffer to the priater without any check.
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