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ASSEMBLER PROGRAMMERS REFERENCE MANUAL PART 2

PREFACE

The Bssembler Programmer’s Reference Marual provides the information reauired 10
write nrocess and test Assembler application programs for the PTS 6800 comouter

MY progese

used in the Philips PTS 6000 Terminal System.
information is divided into three parts as follows:

Psrt 1. Assembier Language
Additional functions
Recommended technigques

Part 21 Monitor requests
/0 drivers
TOSS utilities

Part3: Assembler processor

TOSS system start

Assembler debugging program
Parts 1 and 2 contain the information needed to write an Assembler program. Part 3
contains the information needed to process and test arn Assembler program.

Processing of Assembler programs (updating, assembling, etc.) is done under 680C
System Software. The use of those parts of DOS 6800 System Software designed
specifically for Assembler programs is described in Part 3 of this Manual. Information
concerning the use of the general purpose components of DOS 6800 System Software
is contained in the DOS BRN System Software PRM (M11). Readers of the present
Manual are expected to be :zmiliar with the contents of the DOS 6800 System
Software PRM,

Tl westing and producti- - runcing of Assembier application programs is <one uncer
TOSS System Software. Information concerning TOSS System Software which
reievant to the writing, testing and running of Assembler application programs is
included in Part 2 of the present Manual.

4,0.0
May 1978
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3.5. Driver Reference
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1 TOSS MONITOR
1.1.  introduction

This chapter describes briefly the structure of the TOSS monitor and the relationships
between the Monitor components,
The reasons for including such a description in this Manual are:

® To enable the application programmer to understand the effects of Monitor requests.

o To illustrate the relationships between tasks, Monitor and hardware. This information
is especially useful to programmers who wish to generate a TOSS Monitor.

® To introduce TOSS specialist programmers to the general concepts of the TOSS
Monitor.

1117
December 1977
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1.2,  General Description

The TOSS Monitor is divided into the following logical functions:
e |Interrupt handlers

o LKM processors

® |/O drivers

e Dispatcher

® Tables

o Other Monitor programs.

Reference will be made to the diagram on the next page which illustrates the
relationship between the various components of the Monitor. Note that this diagram
does not show every module in the Monitor. The diagram has been simplified so that
only the major modules and entry points are shown.

The following components are not considered:

o Monitor Initialisation Program

e Monitor Configuration Program

® Assembler Debugging Program

Reference numbers appear in the corner of each box in the diagram. These numbers
are referred to in the following sections.

These boxes are grouped into modutes. Each box represents an entry point in the con-
taining module. The module name is shown in the top box of the module.

1.2.1
" December 1977
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1.3 Interrupt Handlers

An “interrupt’ is an event which causes control to be passed,at the completion of the
current instruction, to one of the “interrupt vectors’ held in memory words O to 63.
An interrupt is automatically generated in response to one of the following events:

e Power faiture

o LKM request

® Real time clock update

e Execution of an iliegal instruction
¢ Completion of 1/Q action

The particular vector entry used depends upon the type of interrupt.
Each vector entry contains a pointer to an associated “interrupt handler”.

For example memory word O contains the interrupt vector for power failure. When
power failure occurs the sequence of instructions currently being executed is interrupted,
and control is handed to the instruction pointed to by memory word O {in the power
failure interrupt handier).

As can be seen from the above diagram the interrupt handlers in boxes 1, 2 and 4 are

self contained : they do not call any subsidiary modules. The handler in box 2 terminates
by halting the machine. The handlers in boxes 1 and 4 terminate by branching to the
Dispatcher (box 25). v

The interrupt handler for the real time clock (box 3} activates a special clock task {box
29) every 100 milliseconds.

The handler terminates by branching to the Dispatcher {box 25). The interrupts for
completion of 1/O action are serviced by the appropriate device driver (box 22 for
example).

The interrupt handler for LKM requests processes only request type 0. The interrupt
handler saves registers A1 to A14 and if necessary branches to one of several *’LKM
processors” to process the remaining types of LKM requests. These processors are
described in the following section.

1.3.1
December 1977
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1.4 LKM Processors

The LKM processors perform the following functions:

o Task scheduling {(boxes 11, 14, 16 and 17)

e Input/output (boxes 9, 10, 15 and 18}

® Buffer control {boxes 6 and 7}

e Memory management {box 8}

e Monitor clock control {boxes 12 and 13}

A particular processor is invoked as a result of a LKM instruction executed in a task.
As described in section 1.3, this instruction causes an interrupt. The DATA directive
following the LKM instruction contains a humeric request type.

This is used by the interrupt handler (box 5) to select the required LKM processor
(boxes 6 to 18).

The LKM processors in boxes 6, 7,9, 11, 12 and 13 (i.e. modules GRBUF, TABORT
and TIMERY) are only included in the Monitor if they are specifically requested during
system generation. The LKM processor in box 8 (i.e. module LOADER) is only in-
cluded if memory management is requested during system generation,

The LKM processor in box 10 (i.e. module TASS) is only included if data management
is requested during system generation. The LKM processors in boxes 6, 7 and 9 to 17

are self contained. They do not call any subsidiary modules. These processors terminate
by branching to the Dispatcher (box 25).

The LKM processor for segment loading (box 8) activates a special loading task {box 30),
via a normal LKM request, to carry out the loading process. This processor terminates by
branching to the Dispatcher (box 25).

The LKM processor for 1/0 cor:rol {box 18} branches to the appropriate 1/O driver
(boxes 19 to 24 for example! to execute the |/O request. 1/0 drivers are discussed in the
next section.

1.4.7
December 1977
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1.5 1/0 drivers

1/0 drivers perform device control functions and (optionally) process data communica-
tions and data management /O requests. The type of function to be performed is
specified in register A7 by the requesting task. Examples are as follows:

/00 Test Status
/01 Basic Read
/02 Standard Read
/03 Numeric Read
/05 Basic Write
/06 Standard Write
/OA Random Read
/0B Random Write

Further parameters are specified in an “event control block"".

The address of the event contro! block is placed in register AB by the current task.

A separate driver is available for each type of device (for example boxes 20 to 22 in the
diagram} and some devices may have more than one driver (for example keyboard}. The
required drivers must be built into the Monitor during system generation. Separate drivers
are also available for performing device control {(e.g. box 24) at either local or local and
remate work pasitions comprising one or more of the following devices:

Keyboard

Teller Terminal Printer

General Printer

Numeric Display

Indicator Display/Keyboard Lamps
Video/Plasma Display

The devices must be connected to the Terminal Computer via a Channel Unit for Local
Terminals {CHLT} and/or a Channel Unit for Remote Terminals (CHRT). Devices

which are used locally (i.e. not via modems) must be connected to the CHLT. Devices
which are used remotely (i.e. via modems) must be connected to the CHRT.

One of two drivers may be used to control devices attached to the CHLT and CHRT.
Driver DRLTOT1 is used to controf devices attached to the CHLT. Driver DRRTO1 is used
to control devices attached either to the CHLT or CHRT. That is driver DRLTO1 con-
trols locally connected devices only, and driver DRRTO1 controls both locally and
remotely connected devices. Only one of these drivers are included in the Monitor during
system generation.

Driver DRLTO1 or DRRTO1 is normally entered only from the individual device drivers
for the above devices (for example boxes 20 and 21}. The only exception ta this rule is
the “‘test remote line” function. In this case the driver DRRTOT1 is entered directly from
the LKM processor (box 18).

Drivers DRLTO1 and DRRTO1 terminate by branching to the Dispatcher (box 25).
The drivers for the remaining devices not listed above (for example box 27) are self

contained. That is they do not enter any additional driver. These drivers all terminate
by branching to the Dispatcher.

1.5.1
December 1977
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A separate driver is also available for each type of communication line discipline.

Only one type of communication driver can be included in the Monitor at one time
(for example box 23). These drivers terminate by branching to the Dispatcher (box 25).
1/0 drivers for devices and data communication are only included in the Monitor if
they are specifically requested during system generation.

A separate driver TIODM is available for data management (box 19). This driver
activates a special data management task {box 27 — one task per disk drive) to process
data management requests. This task issues a disk 1/0 LKM request to perform the
actual 1/0 via the disk driver {box 22). Driver TIODM terminates by branching to the
Dispatcher (box 25}. The data management driver is only included in the Monitor if
data management is requested during system generation.

1.5.2
December 1977
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16 The Dispatcher

Previous sections have described the way in which interrupts (LKM request,
completion of [/O action etc.) are processed by the Monitor. When the pracessing
of an interrupt is complete, control is handed to the Dispatcher.

The Dispatcher then determines which application or Monitor tasks are able to proceed.
If several tasks are able to proceed a task is chosen on a “first in first out’” basis within
priority level. Registers A1 to A14 are restored for this task and the task is entered via
a RTN instruction.

The RTN instruction automatically enables interrupts to occur. Any interrupt of an
equal or lower priority which occurred during the processing of the last interrupt

would have been queued. On the RTN instruction being executed this interrupt will
take effect immediately and control will again be passed to an interrupt handler.
However, if no interrupt has been queued the task will begin execution. Execution of
the task will continue until another interrupt occurs (which may of course be a LKM
instruction executed by the task}. When processing of this interrupt has been completed
the task will again become a candidate for scheduling. And so on.

A task may exit by issuing a LKM request type 3. The Dispatcher will then delete all
record of the task and the task will cease to exist.

Another task may be activated by the running task issuing LKM request type — 4.

A task may pause itself by issuing a LKM request type 5.
A paused task may then be restarted by another task issuing a LKM request type 4.

A task may be placed at the back of the dispatcher queue and cause the task at the head
of the queue to be called into execution by issuing a LKM request type O {switch tasks).

Exit, activation, pause, restart and switch are all controiled by the LKM processors and
Dispatcher.

In order to identify and schedule tasks, each task must have a task identifier and
priority levei. Application tasks must be assigned a task identifier and priority level dur-
ing system generation. Monitor tasks {e.g. data management task, segment loading task)
have a predefined task identifier and priority level and need not be specified during
system generation.

The scheduling of tasks by the LKM processors and Dispatcher is illustrated in the
following diagram.

1.6.1
December 1977
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{2
[P ——
DISPATCHER QUEUE
n
7 RUNNING
TASK
) PENDING QUEUE (3) —I
(6} TASKS AWAITING COMPLETION (5}
OF AN EVENT |
Y

The following notes refer to the numbers in the diagram:

-

. Tasks are dispatched from the dispatcher queue “first in first out” within priority.

That is, each task as it becomes available for dispatching is placed at the back of the
dispatcher queue. When selecting a task for dispatching, the Dispatcher considers
only the tasks with the highest priority level. The task at the front of the queue in

this priority level is chosen for dispatching.

N

back of the dispatcher queue and the running task continues.

w

A running task may activate itself (normally at a different start point from the

. A running task may activate or restart another task. The new task is placed at the

original one). However, the Dispatcher cannot schedule twa tasks with the same
task identity at the same time. Far this reason the newly activated task is placed in

a pending queue and the running task continues.

4. When the running task performs an exit LKM request the pending task with the

same task identity is placed at the back of the dispatcher queue.

5. When the running task issues certain LKM requests {e.g. 1/0) it must wait until the
reguested event is complete. During this time the Dispatcher will select another

task from the dispatcher queue and the original task will not be considered for

dispatching.

16.2
December 1977
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6. When the event is complete the waiting task is placed at the back of the dispatcher
queue.

7. A running task may request that it be placed at the back of the dispatcher queue
and that the task at the head of the queue be called into execution.

For an example of scheduling using the LKM request 1/Q and activation see
appendix A.

When the dispatcher queue is empty the Dispatcher simply performs an “idte loop”
{priority level 63} waiting for a task to be queued. This situation will arise when, for
example, alt tasks are waiting for 1/0 to be completed. As soon as an {/0 is completed
a hardware interrupt will pass control to the appropriate device driver. The driver will
then call a routine to queue the waiting task in the dispatcher queue and hand control
to the Dispatcher.

1.6.3
December 1977
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17 Tables

The Monitor uses a farge number of tables to record the status of the various com-
ponents of the system.

Three of the more important tables are:

® Task control table {(TCTAB}

e Task table (TTAB)

e Device work table (DWT)

The following diagram indicates briefly the contents of these tables and the relation-
ships between them;

TCTAB TTAB4 DWT 1
able jength pointer to dispatcher channel
queue parameter
poirter to TTAB1 reserved priority status
tevel
pointer 1@ TTAB2 task identifier pointer to ECB
pointer 1o TTAB3 painter to pending last order
queue character | code
pointer to TTAB4 tast segment pointer to device
load address driver
A J;/ pointer to segment pointer ta TTAB
1 — dispatch address wait/activation
indicator
pointer to TTABN swved A1 device queue link
- L~ device output
—1 — queue
saved A14 1 |
!
tabie length | |
file code 1 1 |
l
pointer to DWT 1 { )
file code 11
pointer to DWT 12

] |
There is one TCTAB in the system, 1t points to each TTAB in the system. There is one
TTAB per task, TTAB points to each DWT used by the task. There is one DWT for each
device in the system, though the CREDIT debugger requires a second DWT for the SOP
switches.
TCTAB, TAB's and DWT's are built up from the task definition information supplied
to SYSGEN or MONCON. The pointers in TCTAB occur in the order in which tasks
were defined during task definition.
The first task in TCTAB is the task activated by the Monitor when the application is
first loaded into memory.

1.7.1
December 1977
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1.8.  Other Monitor Programs

1.8.1 Introduction

The following additional programs {not shown on the above diagram) may be included
in the TOSS Monitor if they are requested during system generation:

e Monitor Configuration Program

& Monitor Initialisation Program

These programs are discussed in the following sections.

1.8.2 Monitor Configuration Program

The Monitor Configuration Program {(MONCON) is executed by the TOSS Monitor
during the system start process, MONCON will read certain parameters from a
Monitor configuration file supplied by the user. These parameters are used by MONCON
to generate certain Monitor tables required for the application tasks.

MONCON is then overwritten in memory.

MONCON is only executed if it has been requested during system generation.

Hf MONCON is not requested the parameters must be keyed-in to SYSGEN during
“task definition’’ and “‘common device definition”.

The objective of MONCON is to provide the user with a quick and simple method of
supplying certain parameters to the Monitor which are likely to change relatively
frequently. These parameters may thus be altered without having to re-generate a
TOSS Monitor.

1.8.3  Monitor Initialisation Program

This program enables the user to restart the TOSS Monitor at address /92 without hav-
ing to reload the Monitor.

This facility is normally only used for program testing via the Assembler Debugging
Program. It is only included in the Monitor if requested during system generation.

181
December 1977
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1.98. TOSS System software

In addition to the TOSS Monitor, other software components are available which run
under the control of the Monitor. They are:

e CREDIT Configurator

e CREDIT Debugging Program

e CREDIT Interpreter

& TOSS Utility Programs

e Additional functions

These components, together with the TOSS Monitor, are known as TOSS System
Software.

The CREDIT Configurator, Debugging Program and Interpreter are described in the
CREDIT PRM {M04).

The TOSS utility programs are described in the TOSS User Specification (M17) and in
chapter 4 of the present Manual.

The additional functions are described in the Assembler PRM (MOB Part 1).

1.9.1
December 1977
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2. LKM REQUESTS
2.1.  introduction

As mentioned in section 1.4, the TOSS Monitor provides application tasks with the
following services:

e Task scheduling

e input/ Output

e Buffer control

e Memory management
e Monitor clock control

These services are requested by executing a LKM instruction. The DATA directive
following the LKM instruction must contain a numeric request type specifying the
type of service required. Certain LKM requests require further information to be
loaded into register(s) and possibly further DATA directive(s), depending upon the
type of request.

Following a LKM request, registers A1 to A14 are saved by the Monitor. They are
restored immediately prior to handing control back to the application task.

In the following lists LKM requests are described briefly under the generic headings
mentioned above.

Detailed descriptions of each request type follow in section 2.2.

Task scheduling

Request type Description
] Switch the running task for the next available task in the dispatcher
queue

3 Exit task
4 Restart a paused task

-4 Activate another task
5 Pause the running task
6 Delay the running task

—6 Activate another task after a delay

Note: if memory management is being used LKM request with activation must specify
a start point in the same segment as the LKM request.

Input/output
Request type Description
1 Perform normal input or output
-1 Perform input or output followed by task activation
2 Wait for completion of input or output
10 Abort a previous input or output request
15 Assign a file code to a file.
16 Assign an index to a data file,

Note: The LKM DATA {—}1 knows two special calls, the ATTACH/DETACH and
INTERTASK COMMUNICATION; see 1/O drivers, section 3.6.

I1f memory management is being used the LKM request with activation must
specify a start point in the same segment as the LKM request.
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Buffer Contro/
Request type Description
-7 Allocate buffers to the task
-8 Release buffers from the task.
Memory Management:
Request type Description
9 Load program segment into memory
Clock Control:
Request type Description
12 Get time from monitor clock
13 Set time in monitor clock

212
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0 SWITCH TASKS 0
Calling sequence : LKM
' DATA O
Type . Task scheduling
Description : Execution of the requesting task is suspended and control is

handed to the next available task in the dispatcher queue (this
task will have the same priority as the requesting task). The re-
questing task is placed at the back of the dispatcher queue.

222
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Calling sequence

Type
Description

NORMAL 1/0 1

LDK A7, code
LDKL A8, ecb-address
LKM

DATA 1

Input/Output

: The 1/O operation specified in register A7 will be performed.

The device, memory buffer etc. to be used are specified in an
event control block whose start address must be held in register
A8.

If the wait bit in register A7 is set to O, the task continues
executing instructions (starting at the instruction following the
1/0 request} while the 1/0 operation is in progress, |f the wait
bit is set to 1 execution will be suspended until the 1/O opera-
tion is complete. Execution will recommence at the instruction
following the 1/0 request.

If the no-wait option is used a wait (request type 2) LKM
request must later be issued to synchronise with the 1/0
completion.

The formats of register A7 and of the event control block are
described in chapter 3 {1/0 Drivers).

The ¢ Jis ATTACH/DETACH and INTERTASK COMMUNI-
CATION are described in section 3.6.
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-1

Calling sequence

Type
Description

1/O AND ACTIVATE -1

LDK AT, parameter
LDK A7, code
LDKL AB8, ecb-address
LKM

DATA —1

DATA start address

Input/Output

An 1/0 aperation is performed on the specified device. When this
1/0 operation is completed the current task is activated.

1f the task is still active at this time, the activation request is
placed in the pending queue, see Appendix A.

The task will be activated at “start-address’’ with “parameter” in
register A1, "Parameter’’ is a means of passing information to the
task being activated and its use depends upon the requirements of
the application program.

The 1/0 operation to be performed is specified in register A7.

The device, memory buffer etc. 10 be used are specified in an
event control block whose address must be held in register A8.
The wait bit in register A7 must be zero, and the task continues
executing instructions (starting at the instruction following the
1/0 request) while the |/Q operation is in progress. An exit LKM
request must be issued subsequent to an 1/0 and activation request
so that the task can be re-activated on completion of the requested
1/0.

The calls ATTACH/DETACH and INTERTASK COMMUNICATION
are described in section 3.6.
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Calling sequence

Type
Description

WAIT 2

LDKL A8, ech-address

LKM

DATA 2

{nput/Output

Execution of the current task is suspended until the i/0O
operation associated with the event control block pointed to by
register A8 is complete. Execution of this task will be resumed
at the instruction following the wait request.

This request is used after an /0 LKM request with no-wait.
The wait LKM request synchronises the execution of the task
with the completion of the 1/0.

The format of the event control block is described in chapter 3
{1/0 Drivers).
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3 EXIT 3
Calling sequence : LKM
DATA3
Type . Task Scheduling
Description 1 Execution of the current task is ended.

The task can be re-activated subsequently by another task via a
LKM request type —4 or —8. However, the previous contents of
registers etc. will be lost.

2.26
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4 RESTART 4
Calling sequence : LDK A7, tid
LKM
DATA 4
Type 1 Task scheduling
Description : The paused task identified by “‘tid”* is restarted (i.e. put into the

dispatcher queue).

The restarted task must be in a paused state as a result of issuing
a LKM request type 5. It will begin execution at instruction
following the pause reguest.

The requesting task (i.e. the one issuing the restart request) con-
tinues executing at the instruction following the restart request
as soon as the restarted task has been placed in the dispatcher
queue.
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-4

Calling sequence

Type
Description

ACTIVATE —4

LDK A1, parameter

LDK A7, td
LKM
DATA -4

DATA start-address
Task scheduling

The task with identifier “‘tid’* is placed in the dispatcher queue.
This task will be activated at the instruction indicated by ‘'start-
address” with “parameter’” in register A1 and “"tid" in register
A2. "Parameter’’ is a means of passing infarmation to the task
being activated and its use depends upon the requirement of the
application program. The contents of other registers is not
relevant.

If the task to be activated is already active the request becomes
pending.

The current task resumes execution at the instruction foliow-
ing the activate request. Execution of the requesting task re-
commences as soon as the activated task is placed in the dis-
patcher queue or becomes pending.

228
December 1977



ASSEMBLER PROGRAMMERS REFERENCE MANUAL PART 2

5 PAUSE 5
Calling sequence : LKM
DATA 5
Type : Task scheduling
Description . Execution of the current task is suspended and the task is

no longer considered for dispatching.
The task can be restarted only by another task issuing a LKM
request type 4.
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6 DELAY 6

Calling sequence  : LDKL A8, time
LKM
DATAS6
Type : Task scheduling
Description . Execution of the current task is suspended for the specified

period of time. During this period the task will not be considered
for dispatching. At the end of this period the task will again be
put into the dispatcher queue.

“Time" specifies the delay in multiples of 100 ms.

22.10
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-6

Calling sequence

Type
Description

DELAY AND ACTIVATE -6

LDK A1, parameter
LDK A7, tid

LDKL A8, time
LKM

DATA -6

DATA start-address

Task scheduling

When the period of time in register A8 has expired the task with
identifier "'tid"’ is placed in the dispatcher queue. The new task
will be activated at the instruction indicated by “‘start-address’’.
The task is activated with “parameter’’ in register A1 and *'tid”
in register AZ. “Parameter is a means of passing information to
the task being activated and its use depends upon the require-
ments of the application program. The contents of the other
registers is not relevant.

If the task to be activated is already active the request becomes
pending.
“Time" specifies the delay in multiples of 100ms.

Execution of the requesting task is resumed at the instruction
following the delay and activate request. Execution of the
reques® . .ask re-commences as soon as the delay period starts.

2211
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-7

Calling sequence

Type
Description

GET BUTFER -7

LDK A7, nienber-of-buiiers

LKM

DATA -7

DATA neh-address

Buffer cont-oi

1 the requirec number of contiguous buffers are free and there
are no other reguests quauead for the butter pool the specified
number of buffers wiil be aliocated to the requesting task,

The start peint of the first buffer allocated is returned to ‘e
task in register AB,

“beb-address” refers to a two word buffer-control block con-
taining the buffer pool start address and the buffer size in bytes.
If the required number of buffers are not available the task is
placed in a “'get buffer request” queue until the buffers are
available. This queue is organised “first-in first-out”,

In order to use the get buffer and release buffer LKM requests
{types—7 and —8) the application program must contain a
correctly structured buffer pool. There must be one buffer
pool per program. It may be set up using DATA and/or RES
directives.

The buffer pool must be divided into fixed length buffers. Each
buffer must be prefixed by a pointer containing the address of
the next buffer in the pool. A zero pointer indicates the end of
the buffer pool.

The get and reiease buffer requests both refer to a two word
block containing the buffer pool start address and the buffer
size in bytes. The buffer size excludes the pointer word at the
start of the buffer.

The following diagram summarises the structure of a buffer
pool,

2212
December 1977



ASSEMBLER PROGRAMMERS REFERENCE MANUAL PART 2

-7

Continued

Buffer pool pointer

Pointer to

Buffer length

buffer 2

Buffer 1

Pointer to
buffer 3

Buffer 2

Pointer to
buffer 4

Buffer 3

-7

Buffer
length

The pointers at the start of each buffer must be set up by the
application program before the first GET BUFFER request.
However, they need not be maintained by application tasks.
That is, when a GET BUFFER request is made an area of
memory, including the pointer, is allocated to the task, The
task may overwrite the buffer pointer in addition to the
associated buffer. When a release buffer request is made the
pointers are automatically regenerated by the Monitor.

Note: if memory management is being used, all GET
BUFFER requests must be in the root segment of

the program.

2213
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-8

Calling sequence

Type
Description

RELEASE BUFFER -8

LDKL A8, buffer-address
LKM

DATA -8

DATA bceb-address

Buffer controt

1 The buffer pointed to by “buffer address’ is returned to the

buffer pool. The requesting task may not refer to this buffer

again.

“beb-address’ refers to a two word buffer control block con-

taining the buffer pool start address and buffer size in bytes.

For details on the use of a buffer pool see the GET BUFFER

LKM request {type-7).

Note: if memory management is being used, all RELEASE
BUFFER requests must be in the root segment of
the program.
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Calling sequence

Type
Description

LOAD SEGMENT 9

LDK A7, segment-no

LDKL A8, segment-index

LKM

DATA 9

Memory management

The program segment identified by “segment-no’ is loaded into
memory from disk. Segments are numbered sequentially from 0
{root) when they are copied into disk by the TOSS utility CPP.
Register A8 must contain an index {starting at 1) to the segment
entry point table SEGENT. This table must contain a list of one
word addresses comprising segment entry points relative to the
start of the segment.

if the specified segment does not exist, no segment will be loaded.

Control will be handed to the instruction following the load

segment request.

{f the specified segment cannot be loaded due to a hardware
error, control is handed to the address at the top of the sub-

routine call interpreter table (SUBTAB).

2215
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10 ABORT

Calling sequence : LDKL A8, ecb-address
LKM
DATA 10
Type ¢ Input/Output
Description ¢ The |/O operation associated with the event control block pointed

to by register A8 is aborted. The 1/0 operation must have been
requested by the running task (therefore 1/0 with wait cannot be
aborted).
Return code /C000 is set in the event control block if the abortion
was successful. If the abort request is not accepted (e.g. because
the 1/0 is completed) register A7 is set to —1.
An abort request can only be issued for I/0 operations controlled
by the following drivers.
® DRKBO1 — General Keyboard
® DRTWO1 — Typewriter

DRTPO1 . .
: DRTP82 Teller Terminal Printer
e DRSOPT — System Operators Panel

The format of the event-control-biock is described in chapter 3
(1/0 Drivers),
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12

Calling sequence

Type
Description

GET TIME

LDKL A8, tch-address
LKM
DATA 12

Monitor clock control

12

The time of day is copied from the monitor clock into the

timer contro! block (tcb) pointed to by register A8.

The time is stored in the tcb in 1ISO--7 characters. The tcb

must be set up in the application program and must have

the following format:

byte

0 { hour hour

2 | minute | minute

4 | second | second

2217
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13

Calling sequence

Type
Description

SET TIME

LDKL A8, tch-address
LKM
DATA 13

Monitor ciock control

13

The time of day is copied from the timer control block {TCB)
{set up by the application program and pointed to by register
A8) into the monitor clock. The monitor colock is periodically
updated by the real time clock in order to maintain the correct

time of day.

The time must be held in the TCB in 1SO-7 characters, The
TCB must be set up in the application program and must have

the foliowing format :

hour hour

minute | minute

second | second

22.18
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15

Calling sequence

Type
Description

ASSIGN FILE CODE 15

LDK A7, task-control
LOKL A8, asbik-address
LKM

DATA 15

Input/Output

A file code is assigned to a data management file. The register
A7 specifies whether the file is under control of one or more
tasks. The file code and file name are specified in an assign-
block pointed tc by register A8,

The file must have been created previously by the data manage-
ment utility CRF with the file name specified above, see
section 4.5

If task-control is 1 the file will be accessible only by the task
which issued this ‘assign file code’ request.
If task-control is O this file is accessible by other tasks too.

The format of the assign block is as follows:
byte address

N Number of File code
volumes
) B : ]
4 — File name —
8 — —
8
10 b —
12 L Volume 1 1
14
16 I— —]
18 - Volume 2 —
20
i

“Number of voiusmes” must not exceed 4.,

“File code™ s the file code 1o be assigned.

"File name” s a string of 8 choracters, left-justified and padded
with spaces, defining the file to be assigned.

“Valume™ is o string of 6 characters, teft-justified and padded
with suaces, defining the volume where the file resides. A max-
imum of four volume names may be given.

2219
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15

Continued 15

A search is made in the volume table of contents (VTOC) for all
volumes defined in the assign-block for the requested file name.
{n memory a file descriptor block (FDB)} is built containing all
relevant data for the file. The task table or common device

table is updated with the FDB-address and the assigned file code.
More than one file code may be assigned to the same data file.

Upon completion of the request, the system responds as follows:

A7

.

i

OCWNNDCT A WN =

0
0

assignment performed

assignment refused, for one of the following
reasons

Request error

Disk 1/0 error

no free entry in the common device table
no file descriptor block available

one or more volumes unknown

file code already used

filename unknown

file section missing

faulty disk format

more than 4 extents exist

2.2.20
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16

Calling sequence

Type
Description

ASSIGN INDEX 16

LDKL A8, asbik-address
LKM

DATA 16

Input/Qutput

An index file is assigned to a previously assigned data file.

The index file is assigned to the file code specified in the assign
block in which the index file name, volume name and master
index name are specified,

The format of the assign block is as follows:
byte address

0 unused T file code
2 - —
4 . Index file name i
6 - —]
8
10 L —
12 L Volume name -—W
16 | _ —
< b Master index name —
20 —]
22 r_

File code is the data file to which the index is assigned.

Index file name is a string of 8 characters, left-justified and
padded with spaces, defining the index file name.

Valuine name is a string of 6 characters, left-justified and
padded with spaces, defining the volume on which the index
file resicies. An index file has access on only one volume.

Master index name is a string of 8 characters left-justified and
padded with spaces, defining the name of the master index
file to be used as index to the index file.

A maximum of 4 index files may be assigned to the same data
file. The data file should have then different file codes, one
for each index file.

All index-files in a file structure must be assigned within the
same COTAB/TTAB.
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16 Continued 16

Upon completion of the request the system responds as follows:

A7 = 0 Assignment performed
# 0  Assignment refused, for one of the following
reasons:
Request error
Disk 1/0 error
No free entry in CDTAB
Not sufficient core memory available for Master
Index or File descr. blocks
Volume name unknown
File already assigned from this task
File name unknown. Incorrect file format.
File section missing or found twice
Faulty disk format
More than 4 extents exist
No data file assigned
4 index files already assigned
Size of disk buffers not sufficient
Request busy. Repeat assign request

[
WN = —

|
WN = OO~ U
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3. 1/0 DRIVERS
3.1 Introduction

The various types of driver available with the TOSS Monitor are described briefly in
Section 1.5. The present chapter describes in detail the function of the drivers and
the interface rules which must be complied with.

Sections 3.2 to 3.4 describe general aspects of certain related groups of drivers.

Section 3.5 describes the general interface rules for all drivers. And section 3.6 contains
detailed reference information for each driver, The reference information is given in
aiphabetical driver name order (e.g. DRCGO1, DRCDO1).

3.7
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3.2.  Drivers for Teller Terminal Printer

The drivers used to control a Teller Terminal Printer are DRTPO1 and DRTP02.
Only one of these drivers can be incorporated into the TOSS Monitor. DRTPO2 is a
version of the driver which can accept CREDIT order codes for the Teller Terminal
Printer.

321
December 1977



ASSEMBLER PROGRAMMERS REFERENCE MANUAL PART 2

3.3 Drivers for Data Communication

Data communication {DC) drivers control the reception and transmission of data be-
tween the Terminal Computer and the remote computers. There is one DC driver for
each type of line procedure. However, only driver DRDC15 is described in this manual.
More DC drivers will be included in future Manual updates. A single DC driver may
only be connected to one remote comguter.

The unit of information passed between a DC driver and an application task at a DC
1/0 request is called a message. This message may have any format, and need not con-
tain any special DC information such as destination address, message length etc. The
DC driver generates or discards such information automatically. It also performs block-
ing and de-blocking when necessary.

The main orders handled by DC drivers are write (order /06), read (order /02) and
exchange {order /08). The write order is used to transmit a message from a task. The
read order is used to obtain a message which has been sent to the task. The exchange
order has the effect of a write followed immediately by a read.

DC drivers comprise the following functions:

® activation

® line procedure

e device simulation

The activation function handles the request and checks the validity of the parameters.
The work areas are prepared with respect to queues and timers for the requests.

The tine procedure function generates and checks the message framing characters such
as STX, ETX, BCC etc. It also decodes the line procedure control characters such as
EQT, ACK, polling, selection etc. This function also performs timeout supervision for
the procedure and takes actions at timeout,

The device simulation function carries out actions that are related to the simulated
terminal type of the remote computer e.g. status signalling,

In each application program performing DC there should be a special task dedicated to
the reception of random messages from the remote computer. This task is known as the
“'DC task”’. It is discussed in the TOSS User Specification (M17).

DC control characters must not appear in the body of a message. !f such a character is
detected during a write request (or the write part of an exchange request) it will be
ignored and bit 13 “code check error” will be set in the return code.
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3.4.  General Interface Rules

Registers A7 and AB are used for communication between drivers and application
tasks {see LKM request types 1 and —1).

Register A7 has the following format:

bit 0 78910 15

[ [Wle]  order code |

where:
bits 07 are not significant.
bit 8 is the wait bit. Execution of the task will recommence at the

start of the requested 1/0 operation if the wait bit is set to 0.
If the wait bit is set to 1, execution will be suspended until the
1/0 operation is completed.

bit 9 is the echo bit. This bit may be set to 1 only for keyboeard input
operations. When set to 1, the driver automatically generates an
echo of each input character on the display or printer device.
The display device must have been declared as an echo device during
system generation.

bits 10-15 is the order code specifying the 1/0 operation to be performed
by the driver. Order codes have a different meaning for each
driver. They are discussed in the Driver Reference section (3.6).

Register A8 points to the start of an "“event control block” (ECB}. The ECB has the
following format:

bit
0 78 15
byte 0 Status Fite code =
2 Buffer address *
4 Requested length »
6 Effective length
8 Return code
10 Control word »

The ECB must be reserved in the application program via the DATA and/or RES direct-
ives. The fields marked with an asterisk in the above diagram must be set by the user
although the control word can be set by the driver on return e.g. order code /00, Test
Status returns the current status of the device to the control word. The remaining fields
are set by the drivers.

The significance of each field in the ECB is as follows:

Status — This field is used exclusively by the Monitor. The only bit of
possible interest to the application programmer is the most
significant (bit 0). This bit is set to 1 on completion of the
1/0 operation.

3.4.1
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File code -

Buffer address —

Requested length  —

Effective length -

Return code -

The file code specifies the device to be used in the | /O operation
and must always be present in the ECB. File codes are associated
with devices during system generation. {See the list of recom-
mended file codes below).

This word contains the address of the start of the buffer to be
used for the /O operation. Data is written to this memory area
on input. Data is written from this memory area on output. For
certain drivers and orders the buffer address is not significant and
can take any value (see section 3.,6),

For an output operation, this word contains a binary number
indicating the length of the output record in bytes. For an input
operation this word contains a binary number indicating the
maximum length of the input record in bytes. For certain drivers
and orders the requested length is not significant and can take
any value (see section 3.6).

This word contains a binary number indicating the actual number
of bytes, input or output.

This word contains a bit pattern indicating any exceptional con-
ditions encountered during the 1/O operation. The significance of
some of these bits is device dependent (see section 3.6).

The significance of the remaining bits, when set to 1, is as follows:

Bit Meaning

0 Illegal request

1-2 Not used/device dependent

3 End of file

4-8 Not used/device dependent

9 Time out/hardware error

10 End of device

11 fllegal order sequence

12 Incorrect length

13 Data fault (parity/CRC/LRC/code)

14 Throughput err;‘

15 Not operable T
Controf word —- This word contains device dependent control information.  ~

For certain driver and orders, the contro! word is not significant

and can take any value {see section 3.6).

342
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Note: The ECB is used by the Monitor during 1/C. The contents of the ECB
should not be changed until any associated 1/0 operation is completed.

The file codes which are recommended are listed beiow:
Recommended file code

({hexadecimal) Device

/10 System operator panel-in

/11 System operator panel-out

2 Cassette recorder no. 1

/13 Cassette recorder na. 2

/15 Remote fine test

/20 Keyboard

/25 Reserved for future use

/30 — /30,/31,/32 Gererai printer — tarminal printer TJ, TV, TR
/40 Signal dispic

/41 Numeric d y
/50 Characrer lay
/60 Data communication
/70 Magnetic tape
/80 Line printer
/90 Reserved ior future use
/AD Reserved for future use
/B0 — /B3 Reserved for future use
/B6 Reserved for future use
/CO - /CF Data management disk files
/DO Intertask communication — input
/D1 Intertask communication — output
/FO Fixed disk, drive 1
/F1 Cartridge disk, drive 1
/F2 Fixed disk, drive 2
/F3 Cartridge disk, drive 2
/F4 - [F7 Reserved for future use
/F8 Flexible dgisk, drive 0
/F9 Flexible disk, drive 1
/FA Flexible disk, drive 2
/FB Fiexible disk, drive 3
/FC — FF Reserved for future use
Note: File codes /FO—/FB are automatically assigned at system generation if data

management is included.
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35 Driver reference

This section contains detailed reference information for each driver. The information
for each driver is given in alphabetical driver name order.

During system generation, certain parameters concerning the handling of 1/0 devices
can be specified. These parameters are described for each driver in this section. The
words “system generation” are printed in bold type throughout this section in order
to highlight these parameters. Most parameters are specified during the “conditional
assembly’’ specification for each driver. Where this is not the case the relevant part of
system generation appears in brackets.

The table below shows which driver belongs to which peripheral device.

Peripheral device Drivers
Card reader o DRCRO1
Cassette recorder B ) DRTCO1
Console typewriter DRTWO1
Data Communication — BSC multipoint DRDC15
Data Communication — BSC point-to-point DRDC17
Disk DRDUO1
Flexible disk DRFIVDVOAri
General terminal printe DRGPO1
Keyboards general: DRKBO1
only 6236: DRKBO3
Line Printer DRLPO1
Magnetic tape recorder DRMTO1
Numeric display DRDNG1
Remote terminal BDRRTO1
Signal displays, lamps on keyboards DRDTO1
SOP Panel DRSOP1
Teller terminal printer DRTPO1, DRTPO2
Video and plasma display DRDYQ1

3.5.1
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DRCRO1 CARD REAIZER [ DRCRO1
General information : This driver handles one card reader PTS6885 connected to

CPU via CHCD en a programmed channel only.
Calling sequence : Normal 1/0:

LDK A7, code

LDKL A8, ecb-adaress

LKM

DATA 1

/0 and Activete:

LDK A1, parameter

LDK A7, coae

LDKL A8, ech-address

LKM
DATA -1
DATA start address
QOrder code . /02 — standard read
Buffer address : Significant for this araer
Requested length : The value must be within 0~80.
Effective length : The number of characters read up to the first space characeer.
If there is a space in column 23, then the effective length will
be 22.
Return code 1 The following bits may be set by this driver:
Bit Meaning
0 Request error
3 EQF detected
10 Input hopper empty or output stacker full
12 Incorrect length

— Reqguested length is too tong (>-80).
Requested length is too short {there is more
intormation on the card than has been
transferred to user buffer).

13 Data fauit

— Received character cannot possibly be
converted to ASCII. The erroneous character
is replaced by a 2" {/3F).

14 | Throughput error

{ — The card reader offers a new character
before the previous one has been handled
by the driver,

15 Not operable
— Reaquires an operator intervention.

3.5.2
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DRCRO1

Control word
Order

Power failure

Continued DRCRO1

Not significant.

/02 — standard read.

The LKM request must be issued for each card to be read.
The cards are read in Hollerith code on 12 bits, converted
into ASCH code on 8 bits, and stored until requested length
is reached.

If there is a read request running when power failure occurs,
the request is completed with bit 14 Throughput error set
in the return code of ECB.

To be sure that no information from the actual card is lost,
the card has to be read again (for instance, moved from output
stacker to input hopper).
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DRDC15

General information

Calling sequence

Order codes

Buffer address

BSC MULTIPOINT [ DRDC15
DATA COMMUNICATIONS .

This description covers the standard Binary Syrichronous
Comimunication (BSC) Multipoint driver for PTS 6810.
The driver is designed to fulfil different BSC requirements,
mainly for IBM 3270 simulation.

The transmission speed should be 4800 bps or less, The driver
can be used with chatied up {switched) or leased lines, two or
four wire.

Normal 1/0:

LDK A7, code

LDKL A8, ecb-address

LKM

DATA 1

1/0 and Activate:

LDK A1, pararneter
LDK A7, code
LDKL AB8, ech-address
LKM

DATA-1

DATA start address

The following orders may be used:
/02 — read
/06 — write
/08 — exchange
/22 ~ release read buffer
/31 — get write buffer
/37 — transfer parameters

During system generation the transmit buffer length and
receive buffer lengih must be specified.

1f the length of the transmit buffer is specified as zero then
the necessary buffer(s) must be reserved in the application
program. In this case the application task must set the value
of buffer address in the ECB before requesting order /06
(write) or /08 {exchange). These are the only orders for which
the application task must set the buffer address.

Order /31 {(get transmit buffer) cannot be requested if the
transmit buffer length is specified as zero during system
generation.

If the length of the transmit buffer is specified as non zero,
two transmit buffers will be reserved within the driver. They
will be allocated dynamically by the driver and need not be
reserved in the application program. In this case the transmit
buffer address is determined by the driver when order /31
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DRDC15

Requested length

Effective length

Return code

Continued DRDC15

{get transmit buffer) is requested. A subsequent order /06 or
/08 will use the buffer address set in the ECB by the get
transmit buffer request. This buffer address must not be
changed during the intervening period.

The first word of the transmit buffer must be reserved for use
by the driver,

The length of the receive buffer must be specified as non zero
during system generation. Two receive buffers will always be
reserved within the driver. The bufter address in the ECB will
be set by the driver when order /02 (read) or /08 {exchange)}
is requested. After an order /02 or /08 the receive buffer must
be released as soon as possible by requesting an order /22
(release receive buffer).

The length of the receive buffer and transmit buffer specified
during system generation must be equal 1o the length of the
longest message in words.

: Only significant for orders /06 and /08. The requested fength

should be equal to the length of the message to be sent in-
cluding the reserved word at the start of the buffer.

Only significant for orders /02, /06, /08 and /31. For orders
/02 and /08 the fength will be the number of bytes of applica-
tion data received. For order /06 the length will be the
number of bytes of application data transmitted (inciuding
the first word}. For order /31 the fength will be the length

of the buffer allocated.

1 The following bits may be set by this driver:

Bit | Meaning
O | Illegal reguest
2 | Status change
5 | Calling indicator

Time-out {poll time-out for DC task)

10 | Carrier off

13 | Code check error

14 | Throughput error. Set at unsuccessful
transmission

15 | Not opera’gire. Modem not ready
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l DRDC15

Control word

Order

o
=4
[NY

r
Continued i DRDC15

[

Only significant for orders /02, 108, /08, /31 and /37 {i.e.

not order /22},

For oraers /02, /06, /08 and /371 the control word contains
the timeout vaiug in muitipies of 150 ms. A zero control
word implies nc time une r a request with time-
out the contro! word .l cont irmecut period remain-
ing. After a read st performed by tne “DC task’ the
control word con g 1ask zduress {see order /37).

e iine address of the
& JeviCt.

For order /37 thie cotical wor
Terminal Computer and ¢

/02 — read:

n wrien used in a "DC task ™.
1 10 receive 8 message

ci word hoios the timeout
2ntrol word equal to zero

For other tasks this order |
addressed 1o a task. The ¢
value in multiples of 130

when a message is correctiy re i, or becausz of timeout.
The return code is zero if there is @ message before timeout,
otherwise bit 8 “tirecut” wii! be set,

A message that is correctly received when there is no order
/02 or /08 request outstanding for the addressed task is hand-
ed over to the “"DC task’. The DC driver will queue messages
and DC status changes when there is no order /02 request
outstanding from the DC task.

There is no timeout supervision on an order/02 request issued
by the DC task. When a message s received the return code is
zero and the task address {see order /37) is returned in the
control word. On a status change bit 2 “status change” is set,
At a status change one of the foilowing bits is set in the return
code:

Bit | Meaning

2 | Status change

5 | Calling indicator

9 | Poll time ocut

10 | Carrizer off
15 | Not operable. Modem not ready.
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DRDC15

Order

Order

Order

QOrder

Continued DRDC15

All status changes will complete the request for the DC task,
e.g. “‘carrier off”" will give return code /2020 and “carrier on”
after that /2000.

When a message has been received, either by the DC task or
any other task, a receive buffer in the driver has been allocated.
This buffer has to be released as soon as possible using order
/22 {release read buffer) in order to avoid busy situations due
to lack of buffers.

/06 — write

This order will queue a message for transmission on a polil.

The control word holds the timeout value in multiples of 100
ms. Control word equal to zerc means no timeout supervision.

All message framing characters such as STX, ETX, ... are added
by the driver, The first word of the data buffer is reserved for
control information. This word must be included in requested
length.

The request is compieted when the message has been trans-
mitted and an acknowledgement has been received, or a time-
out has occurred, If the message is successfully transmitted the
return code is zero. |f the transmission is unsuccessful due to
procedure responses, bit 14 ““throughput error’’ is set.

At timeout bit 8 “timeout’ will be set.

If the DC driver contains write buffers, they are released on
completion of the request.

This request may not be used by the DC task.

/08 — exchange:

This order is a combination of orders /02 and /06. It gives the
same return codes as orders /02 and /06 above. Besides, when
there is a timeout before the write part has been completed
bit 9 “timeout” and bit 14 “"throughput error” will be set.
/22 — release read buffer:

This order is used to release a receive buffer to the DC driver.
The buffer address is given in the ECB. Return code is always
zero.

/31 — get write buffer:

This order is only included in the driver it the transmit buffer
is given a non zero length during system generation.

It is used to get a write buffer from the DC driver. The request
is completed when a buffer is allocated, or a time out occurs.
When a buffer is allocated the address is given in ECB and the
return code is zero. Buffer length is given in ECB tield effect-
ive length.

3.0.7
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DRDC15

Order

DC task file code

Interrupt logging

Poli timeout value

Continuegg [ DRDC15

The contror word hods the dmeosut valueg in multiples of 100
ms. Control word equal 1 zera means 1o tineout supervision.

At timeout bit @ "timeacut’ will pe set.
This reguest may nct be used by the DC task.

/37 — transfer paramet

For non-DC tasks s ¢raer 13 used 1o transfer the “task
address’’ from the control wora 1o the DT driver. The task
address is ani 8 hit code which uniquety dentifies the task to
the DC driver, 11 osn in

must have the *oituwing o

bit 0 78 15
Zero I Tusk address }

For the DC task this urder is usea o transfer the terminal
computer address trom the conrol word to the DC driver.
The control word must have the following fo-mat:

bit 0 78 15
TC select address I» TC poll address ]

The request is compieted immediateiy with return code zero.

When EBCDIC line code is used, the addresses will be trans-
ferred in EBCDIC code to the driver.

The file code of the DC device for the DC task is normally
/80, but it may be given a different value during system
generation.

Optionally an interrept logger may be included in the driver.
If so, all output, input ana staws interrupts witl be togged in
a circular buffer which is 200 words long and which it is
possible to access with the debugging console. This facility
must be requested during system generation.

The driver supports a poll timer which is started/restarted
every time a poll sequence is received with recognizable
address information. 1f the next poll sequence is not detect-
ed within a specified period of time, a poll timeout will
occur and this event will be reported to the DC task by
means of an order /02 or /08 request completion.

The timeout value in this case must be defined during system
generation and should be given in multiples of 100 ms,
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DRDC15

IBM 3270 simulation

Transmit block length :

Code set

Recovery at power on :

Continued DRDC15

If {BM 3270 simulation is required the facilities “'status and
RVI handling” and possibly “read command handiing” must
be requested during system generation. These facilities are
discussed in detail in the TOSS User Specification (M 17).

The information exchange between the application program
and the driver is always carried out on message level. For out-
put messages the driver performs blocking if necessary. This
is necessary if the message length is greater than the “transmit
block length’ specified during system generation.
The length does not include control characters such as STX,
ETB or ETX.
Text blocking does not divide up the three-byte SBA order
sequence, therefore the last characters of a block ending with
a SBA sequence would be:

SBA, Address, Address, ETB {or ETX)

During system generation it is necessary to choose either an
EBCDIC or 1ISO-7 DC code set.

This option enables the driver to communicate with 1SO~7
or EBCDIC code. If ECBDIC code is chosen all incoming and
outgoing characters are translated. The application program
does not have to translate any information. The only thing
that must be noted is that TC- and DV-addresses must be
presented in EBCDIC-code by performing a "'transfer para-
meters’’ request if EBCDIC code is used.

See appendix D and E for the 1SO—-7 and EBCDIC codes.
At power on the status of the line procedure is reset to

neutral and no indication is given to the user program. No 1/O
requests to the DC driver are completed for this reason.
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DRDC17

General information

Calling sequence

Order codes

Buffer address
Requested length
Effective length

BSC POINT-TO-POINT

DATA COMMUNICATION DRDC17

This driver enables point-to-point connection over 2 or 4-wire
lines between two PTS 6810 or between PTS 6810 and any
other equipment using BSC Contention or optionally
Siemens MSV2, protocols. The protocols required must be
specified at system generation time,

The driver handles traffic in both directions as controlled by
the application program. Several lines can operate indepen-
dently of each other in one PTS 6810, The number of lines
must be specified at system generation time,

The transmission code can be ASC!! as well as EBCDIC.

The code conversion is performed by the driver. The code

used must be specified at system generation time. EBCDIC

can only be used with BSC protacols.

Optionally the driver can be adapted for EBCDIC Transparency
at system generation time. When using this feature non-
EBCDIC coding can be transmitted as transparent code. This
can only be used with BSC protocols.

The driver will take care of all tine control characters such as
STX, ETX etc.

Blocking must be done by the application program.

Normal 1/0:

LDK A7, code
LDKL AB, ecb-address
LKM

DATA 1

/02 — read

/06 — write

/22 — send RVI (reverse interrupt)
/31 — accept cali

/37 — connect modem 1o line

/38 — disconnect line

Only significant for orders /02 and /06. For order /06 the
first word of the buffer should contain control characters
and these should be inciuded in the requested length.
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DRDC17 Continued DRDC17
Return.code : The following bits may be set by this driver:
Order in which bit is set
Bit | Meaning /02 /06 (/22 {/311/37]/38
0 | Always set for order /38 X
1
2
3
4 | WACK count out X
5
6
7 | ETB received X
8 | End of Transmission (EOT} | X | X | X
9 | Time out* XXX | X
10 | RVI received X ]
nig- XX Ix o
12 { incorrect length X X
13
14 | Throughput error M)Zﬁ I
15 | Modem not operable T X | X Xﬂu— rrrrr X

* The reason for setting these bits is different for each order,

see below.

Bit 0 This bit is always set after order /38.

Bit 1 Not used.
Bit2 Not used.
Bit3 Not used.
Bit4 WACK count out

Set after a reception of several WACKs on a message

block. The number of WACKSs is specified at system

generation time.
Bit5 Notused.
Bit6 Not used.
Bit7 ETB received

A message block terminated with ETB has been correctly

received.
Bit8 EOT

The EOT control character has been received.
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DRDC17

Control word

Order

Bit9

Bit 10

Bit 11

Bit 12

Bit 13
Bit 14
Bit 15

Continued l DRDC17

Order /02 Time-out

No message block has been received within the
specified time.

Order /06 ENQ time-out

This bit is set at unsuccessful BID or when there has
been no acknowledgement on a message block after
several ENQs. The number of ENQs is specified at
system generation time.

Order /22 Time out

No response 10 WACK within the specified time.
Driver has transmitted WACK due to missing data
request,

Order /31 Request time out

RV received

RV1 has been received as response to the message
block. Another block ended by ETX should be sent
to allow the other party to transmit.

Order /06 ENQ received

This bit is set at BID collision or when the driver is
receive mode.

Order /22 Sequence error

This bit is set when the driver is in write mode or
block including ETX already received.

Order /31 Modem already connected.

Incorrect length
A message block has been received that is longer than
the butfer.

Not used.

Throughput error

Modem not operable

Set when the modem has not been connected or is
switched off.

Significant for orders /02, /22 and /31. The control word
defines the request time-out vatue in muttiples of 100ms.
Control word equal to zero means no request time-out
supervision.

/02 — read block

This request enables the driver to receive one block into the
user buffer,
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DRDC17

Order

Order

Order

Order

Order

System generation
parameters

Continued DRDC17

/06 — write block
The first word of the ECB-buffer contains a right-adjusted
control character.

If the control character is not NUL the request will cause
transmission of one message block terminated by ETB,

if the control character is equai to NUL {/00} the request
will cause transmission of one message block terminated by
ETX. After reception of acknowledgement the driver sends
EOT and switches to control state.

If the driver is in control mode, that is neither receive nor
transmit mode, a BID sequence is sent to set the receiver in
receive mode.

/22 — send RVI

This request is used when the reception of message blocks
has to be interrupted. Send RVI request is executed instead
of the normal Read request. This means that RV is sent as
a response instead of the normal ACK.

Another block has to be received normally terminated by
ETX before the flow of messages is interrupted.

/31 — accept call

This order will test the telephone line for a call signal. If
there is a call present it will send a ringing signal back to the
calter. 1t is recommended that this instruction is repeated

a number of times to give the caller a definite acknowledge-
ment. If a call signal is not present the order will time-out
and bit 9 of the return code will be set. When a call is
accepted, the modem should be connected to the line by the
connect modem order (/37).

/37 — connect modem to fine
The modem is connected to the line, even if already
connected.

/38 — disconnect modem from line
The modem is disconnected and another call can be accepted.
The return code is always zero.

In addition to the parameters mentioned in General

information there are several other options that must be

specified.

e interrupt logging. A log routine and one circular buffer for
each line are included in the driver. If included the para-
meter is equal to each buffer size.
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DRDC17 Continued DRDC17

e BiD time-out, A station sends ENQ as a bid for the line,
{f two stations are connected, the time-out vaiue should
be different in case both stations bid for the line at the
same time. This is known as ’line contention’,

The standard is
— 1 second for the primary station {Master)
— 3 seconds for the secondary station (Siave).

e Device addresses. The device addresses are alterable as
some addresses may already be defined in the system.

The driver is added to the monitor by including:

e driver

e ali interrupt entries in the interrupt vector

e one File Code and one Device Work Table in each Task
Table

® Power on entry in the PFTAB,

Recovery at power on : At power on any request is complited with return code

bit 15, modem not operable, set. The modems are dis-

connected.
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DRDI01

General information

Calling sequence

Order codes

Buffer address
Requested length
Effective length

Return code

Control word

SIGNAL DISPLAYS, AND LAMPS DRDI01
ON KEYBOARDS
. This driver handles output to Signal Displays PTS 6241 and
6242, and lamps on Keyboards PTS 6232, 6233, 6234, 6236

and 6331. All devices must be connected to the CPU viaa
CHLT or CHRT.

Normat 1/0:

LDK A7, code
LDKL A8, ech-address
LKM

DATA 1

1/Q and Activate:

LDK A1, parameter
LDK A7, code
LDKL A8, ebc-address
LKM

DATA —1

DATA start address

The following orders may be used:

/05 — write lights on

/06 — write lights off

/06 — write program display—PTS 6241 only (CREDIT)
/07 — write program display~—-PTS 6241 only

/37 — write lights on (CREDIT)

/38 — write lights off (CREDIT)

/39 — write flashing lights.

;| Only significant for orders /07 and /06 when used with a
: t program display on PTS 6241,

The following bits may be set by this driver:

Bit | Meaning

0 { fliegal request
13 | Code check error (on|y_(§ger/07)
15 | Not operable. Power off

. The controt word specifies the lamps that will be affected at
orders /05, /37, /06, /38 and /39. The bit pattern has a
different meaning for different devices, and is specified below.
tamp L1 is the teftmost lamp on each device.
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DRDI01 Continued DRDI01

Control word for PTS 6241 and 6242.

[gﬁ] ]L1TL2[L3TL4[L5[L6[L7]73]

g8 9w 1 12T 3T 1a 15!

Control word for PTS 6232 and 6234

Lo ] | 1 ] ] Jrafs]eefir]

T

0 78 a2 Ti3Ta !

Control word for PTS 6233

i L TLS[UTLGHSH” L3]|_2iu]

0 Tt 1t2"13Ta 5]

If B = 1, a buzzer is sounded at the keyboard.
This will be done for orders /05, /37, /06 and /38.

Control word for PTS 6331:

l g{ L1 1] TJL{WIU]

778 oo t! TR

Control word for PTS 6236:

| HEEEE

4 15"

Order : /05 or /37 — write lights on:

Order /37 must be used if a CREDIT application is indicated
during system generation.

Lights corresponding to “1” bits in the control word are turn-
ed on. Other lights are not altered.

Order /06 or /38 ~— write lights off:

Order /38 must be used if a CREDIT application is indicated
during system generation.

Lights corresponding to “1* bits in the control word are turn-
ed off. Other lights are not altered.
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DRDI01

Crder

Order

Recovery at power on :

Continued DRDI01

/07 or /06 — write program display-PTS 6241 only:

/06 must be used if a CREDIT application is indicated during
system generation.

With these orders the program display on PTS 6241 can be
controlled. 1 to 4 characters are sent to the display from the
user buffer. Character codes must be in the range /30 to /6F,
where:

/30—/3F are sent to the first position

/40—/4F are sent to the second position

/50—/5F are sent to the third position

/60—/6F are sent to the fourth position

The first pasition corresponds to the leftmaost display tube on
the indicator unit. tllegal character codes are ignored and bit
13 is set in the return code.

If order /07 or /06 for PTS 6241 is required it must be request-
ed during system generation.

/39 — write flashing lights:
Lights corresponding to “1*’ bits in the control word are lit

up once a second. Other lights are not altered. If order /39 is
required it must be requested during system generation.

At power on, all lights are fed with the value existent at
power failure time. The information on the program display
is also restored.

Note: If an attempt is made to send characters to a device
that is not active {power off) the request is immediately
completed with bit 15 set in the return code. Thus, to test a
terminal line, order /05, /37 /06 or /38 with contro! word
set to zero, can be used.
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DRDNO1 NUMERIC DISPLAY DRDNO1

General information : This driver handles the numeric display on indicator unit PTS
6241 connected to the CPU via CHLT or CHRT.

The display may be used as an ordinary output device where
numeric information is displayed from the user program.

It may also be used as an echo-device, to any keyboard i1at
works under the keyboard driver DRKBQO1.

Calling sequence © Normal t/0O:
LDK A7, code
LDKL A8, ecb-address
LKM
DATA 1

1/0 and Activate:

LDK A1, parameter
LDK A7, code
LDKL A8, eco-acuress
LKM

DATA -1

DATA start address

Order codes © The following orders may be used:

/05 — erase numeric display
/06 — write numeric display
Buffer address 1} Only significant for order /06.
Requested length
Effective length

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

Bit | Meaning

0 | lllegal request
13 | Code check error (only order /06}
15 | Not operable J

Control word . Not significant

Order . /05 — erase numeric display:
The entire display is erased.

Order : /06 — write numeric display:

Characters in the user buffer are sent to the display.

Only digits (/30 — /39) and biank {/3F) are accepted.

All other codes are ignored and bit 13 is set in return code.
Order /06 can be excluded during system generation if the
display is only 10 be used as an echo device.
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DRDNO1 Continued l DRDNG1

Echo function : The numeric display may be attached to a keyboard as an
echo-device. Only numeric read should be used when echo is
wanted at the display.

All received digits are echoed. Clear key (code /18 from the
keyboard driver} erases the display. End of record key is
echoed if it is a digit. However, the end of the record key will
not erase the display. This should be done from user program
with order /05.

Recovery at power on : At power on the display is erased. If the old information is to
be restored, it has to be done from the application program.
Note: If an attempt is made to send information to a display
that is not active (power off} the request is immediately com-
pleted with bit 15 set in the return code.
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DRDUO1

General information

DISK DRDUO1

This driver handles up to twe disk drives PTS 6875/PTS 6876
connected to the CPU vie a MUX and CHDU on a multiplex
channel. The number of disk drives should be specified during
system generation.

Logically the cartridge disk and the fixed disk on one drive are
independent of each othar, Howsver, onty one disk can be
operated at a time.

Each disk hac its own fiie code.

Data is stored per sector with 205 words in each sector. The
first word is reserved for a cylinder identifier, thus leaving 204
words on each sector for the user.

Each disk for PTS 6875 has 32 sectors per cylinder, and a toal
number of 204 cylinders. Thus, the total number of sectors on
one disk is 6528.

Each disk for PTS 6876 has 32 sectors per cylinder and a total
number of 408 cyiinders. Thus, the total number of sectors on
one disk is 13056,

When reading/writing a sector each sector is given a logical
sector number from 0 — 6527/13055.

The physical and logical numbering systems are described briefly
betow and a full description is given in the manual DOS 6810
System Software M11,

There are two sector addressing systems used by the Monitor -
physical addressing and togical addressing. Using physical addresses,
sectors are numbered according to their physical sequence on the
on the disk. Using logical addresses, sector numbers are interiaced
on a "“factor minus three” basis. This is done to give programs
enough time to process the current sector before reading or writing
the next sector. The following diagram iflustrates this point:

disk sector
physical address

disk sector
logical address

16 sectors
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DROUO?

Calling sequence

Order codes

Buffer address

Requested length
Effective length

Return code

Continued DRDUO1

Normai 1/0:
LDK A7, code
LDKL AB, ecb-address
LKM
DATA 1
1/0 and Activate:
LDK A1, parameter
LDK A7, code
LDKL AB, ecb-address
LKM
DATA — 1
DATA start address
The following orders may be used:
/00 — test status
/01 — basic read
/05 — basic write
/11 — physical read
/15 — physical write
Only significant for orders /01, /05, /11 and /15. The first
word in the buffer must be reserved for a cylinder identifier,
-1 0nly significant for orders /01, /05, /11 and /15, The value
of the length should always be 410.

The following bits may be set by this driver:

Bi

-

Meaning

0 | Iliegal request (e.g. illegal order, requested
length or sector number)

6 | Seek error. The seek operation is not
correctly executed.

8 | New volume loaded, request aborted. This
bit will be set, at first request after the
disk drive has become operable and the
driver detects that a new volume has been
loaded.

12 | incorrect tength. End of sector is found
before end of exchange.

13 | Data fault. CRC-error is detected.

14 | Throughput error.

15 | Not operable. J
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— ]
Control word : Only significant for orders /01, /05, ’11 and /15. It contains
the logical sector number (05527} of the sector to be read/
written.
Order : /00 — test status:

The disk drive status is checked and bit 15 in the return code
is set if it is not operabie
At the completion of this reguest the controt word holds an
address pointi ap area in the Monitor where
the volume nas ast loaded volume is stored.

Order : /01 — basic read:
One sector, detined in e contie
buffer, No recovery is carrzd ou

Order : /05 — basic write:
In the first word of the user bufier the driver will store the
cylinder identifier before the sector is written. No recovery
is carried out by the driver,

Order : /11 — physical read:
One sector, defined in the control word is read to the user
buffer. The tirst word in buffer will contain a cylinder
identifier, and is checked by the driver.

#org is read into the user
by the driver.

If a seel error, incorrect length, cata fault or throughput
error is detected a new read is carried out. I an error stiil
remains after four attempts, the request is completed and
the return code is set to the appropriate value.

Order 1 /15 — physical write:
Before the requested sector N is written the logical sector
N—1is read to check the cyhinder identifier. In the first
word of the user buffer the driver will store the cylinder
identifier before the sector is written.

After the sector is written it will be read again to check the
CRC character.

Read atter write, if required, must be requested during

system generation.

If a seek error, incorrect iength, data fault or throughput

error is detected the read-write-read sequence is repeated.

If after four attempts an error still remains, the request is

completed, and the return code is set to the appropriate value.
Recovery at power on : If there is a running request when power failure occurs, the

request is immediately completed and bit 14 “throughput

error’ is set in the return code.

No recovery is carried out by the driver.

After power failure the disk drive will remain not operable
until it is started manually.
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General information

Calling sequence

Order codes

Buffer address
Requested length
Effective length

Return code

Control word

VIDEO AND PLASMA DISPLAYS DRDY01

: This driver handles output to the Video Display PTS 6344 and

to the Plasma Display PTS 6351. The displays to be handled
must be specified during system generation. The display must
be connected to the CPU via CHLT or CHRT. If a remote con-
nection is made output is possible in block transmission.
However, if a TFU is installed on the line, block transmission
is not possible.
The driver includes device dependent echo-functions which
makes it possible to use the display as an echo-device to any
keyboard, that runs under the keyboard driver DRKBO1.
Normal 1/0:
LDK A7, code
LDKL A8, ech-address
LK#M
DATA 1
1/0 Activate:
LDK A1, parameter
LDK A7, code
LDKL A8, ecb-address
LKM
DATA — 1
DATA start address
The following orders may be uses:

/00 — test status

/05 — basic write

/06 — standard write

/Q7 — graphic write

/OB — set cursor and write

/31 — erase

Only significant for orders /05, /06, /07 and /0B. For orders /06
and /0B the first word in the buffer is used for a control code.

;[ This word is included in the length. For orders /05 and /07 the

first word in the buffer is used for normal output data.
The following bits may be set by this driver:

Orders in which bits are set
Bit | Meaning /00| /05| /06| /07| /0B /31
0 | llegal request w@( XIX | XX |X
13 | Code check error | X X
14 | Throughput error X
15 | Not operable XXX | XXX

Only significant for arders /0B and /31. It contains cursor position
for order /0B or number of characters to erase for order /31.
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Order

Order

Order

Continued DRDYO01

/00 — test status:

A dummy character is ser to the display and biz 15 of the
return code is set if the display is not operable (power off).
The actual cursor position is returried in the control word
with the line number in the ieft byte and the column in the
right byte.

/05 ~ basic write:

The requested number of characters are sent to the display
without any check. Trailing spaces are suppressed unless they
are requested during system generation.

tf LRC-error occurs for remotely connected displays the re-
quest is completed and bit 14 “'throughput error’ is set in
the return code.

Note: the internal cursor nosition counter of the driver is
not updated 1o correspond to the actual cursor position.
Instead it is set to the home position {/0101} after each basic
write request, and the value /0101 is returned i~ e contr !
word when the request is completed.

This implies for display PTS 8351, that the cursor must be
sent to the home position using order /OB, before orders /06
standard write or order /OB set cursor and write is used again
after a basic write.

For display 6344 order /0B may be used directly since this
display uses absolute cursor addressing.

/06 — standard write:

First word in the user buffer is reserved for control inform-

ation. It must contain one of the following codes in the right

hand byte:

/2B:  Cursor is not moved before the text is displayed.

/30:  Cursor is sent to the leftmost position and advanced
two lines before the text is displayed.

/31:  The display is erased and the cursor is sent to its home
position before the text is displayed.

All other codes will cause the cursor to be sent to the leftmost

position and advanced one line before the text is displayed

(CR/LF). Trailing spaces are suppressed unless they have been

requested during system generation,

All alphanumeric characters within /20—/5F, in the user buffer,
are accepted and sent to the display. Codes /60—/7F are
reduced by /20 giving /40—/5F, if lower case is not requested
at system generation.
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Certain special characters may appear in the buffer to control
the output operation. A list of these characters is given at the
end of this section. These characters, if used, should be counted
in the requested length.

Illegal character codes in the user buffer are ignored and bit 13
is set in the return code.

After the write request the actual cursor position is returned
in the control word, with line number in left byte and
column in right byte.
{f LRC-error occurs for remotely connected terminals the
message is retransmitted by the driver. No indication is given
in the return code.

Qrder : /07 — graphic write:
To contro! the graphic part of the plasma display PTS 6351
order /07 is used.
The display is switched to graphic mode and information in
the user buffer is transmitted.
Twa types of information may be present in the user buffer:
"address’’ and "‘data’’.

e Address:
Tl x x x x| line | Column
no.
01 45 78 15

bit 0= 1: Indicating address

bit 1 —4 . Not significant

bit 5— 7 : Line number (Q — 7) where next data word
will be displayed

bit 815 Column (0—-255) where next data word will

he displayed.
e Data:
Di X X X X X L-DATA J
01 5 6 15

bit 0 =0 indicating data

bit T— 5 : Not significant

bit 6—15: 10 bits of information, where each bit set will
light up a dot in the addressed line and column,
Bit 15 corresponds to the lowest dot within a
line.
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Order

Order

Continued 'V DRDYO1
| S——

Each address or data-word wil! resuit in output of two char-
acters to tha display.

It is not possible to rub out informaticon from the screen,
when the display is in graphic mode.

The display will be switched to alphanumeric mode if any of
the orders /00, /05, /06 and 0B is given. The cursor will
appear in home position whet switching from granhic to
alphanumeric mode.

After power fail the display wiil be in alphanumeric mode.
I graphic mode is required (order 707} it must be requested
during system geaeration,

/0B — set cursor and write:

By means of this order the cursor may be sent to any position
on the screen before the text is disbiayed. No information on
the display is erased. The cursor position is given in the con-
trol word as two binary values. The left byte contains a lina
number and the right byte contains the position within a It:
/0101 is the cursor home position. {FTS 6344 20 lines, 64
char/line - option 24 lines, 80 char/line . PTS 6351, 8 lines
36 char/line)

Control word:

r!ilwer1umber column

0 15

After the cursor is positioned, the text in user buffer is dis-
played according to the same rules as for order /06 standard
write. The first word in the buffer is not significant but should
be included in the requested length. Requested fength set to
zero or two will cause cursor positioning only.

After the request the new cursor position is returned in the
control word.

As for order /06 LRC-errors are handled by the driver.

/31 — erase:

By means of this order a number of characters can be erased
on one line. For PTS 6344 this is done in fast output mode.
The order is executed on the line at which the cursor is posi-
tioned and erasing starts at the cursor position. The cursor
remains in that position. The number of characters to be

erased is given in binary form in the control word {1--64/80
characters for PTS 6344, 1--36 characters for PTS 6351).
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Echo function

Recovery at power on

Control characters
for Video and
Plasma Displays

Continued DRDYO01

The display may be attached to a keyboard as an echo-
device. All alphanumeric characters within the range /20—
5F are echoed. Echo af end of record key must be requested
during system generation if required.

Backspace key (code /08 from the keyboard driver) will move
the cursor one step to the left. The cursor cannot be moved
further to the left than the position it had before the read
with echo-request. Cursor movement is destructive.

Clear key {code /18 from the keyboard driver) will erase the
information that has been echoed for the running read request
and the cursor is sent to the position it had before the read-
with-echo request.

I there is a running request when power fail occurs the re-
quest is immediately completed and bit 15 *‘not operable” is
set in the return code.

At power on the display is erased and the cursor is sent to its
home position. Power on is also signalied to the application
via the keyboard driver DRKBO1.

If a write request is done to a display which has power off on
the selector unit and/or the display itself, this request is
immediately completed with bit 15 "“not operable” set in the
return code.

General

The following special characters may appear in the buffer to

control the output operation.

Characters Valid for All Displays

/AE: Displayed as point (/E2)

/11:  Tabulation character. This character should be followed
by two 1SO—7 digits giving the tabulation position.

/07:  Bell is sent to the display.

Characters Valid for PTS 6344 and 6351 only

/OA:  Cursor down (line feed).

/08:  Cursor left, non-destructive {backspace)

/10:  Cursor right, non-destructive.

/20:  Cursor right, destructive.

/OB:  Cursor home.

/0C:  Clear and cursor home.

/0D:  Carriage return.

Characters Valid for PTS 6344 only

/12:  Underline start. Qutput of characters which follow this
character are provided with underline.
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DRDY01 Continued DRDYO01

/13:  Underline stop. Qutput of characters which follow after
this character are not provided with uncerline. Underline
stop mode will also appear at request end.

/14:  Fast output. First character following /14 will be trans-
mitted in fast output mode up to requested length.
Note that cursor will remain unchanged.

/1C:  Data to keyboard.

/1D:  Master clear to keyboard.

/1E:  Low intensity start. Output of characters which follow
after this character, are dispiayed at low intensity.

/1F: Low intensity stop. Output of characters which folow
after this character are displayed at normal intensity.
Normat intensity mode will also appear at request ernd.
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DRFDO1

General information

Types of disk

FLEXIBLE DISK DRFDO1

This driver handles up to four chained flexible disk units
connected to CPU via channel unit CHFD on muitiplex or
programmed channel, according to the option specified
during system generation. For PTS 6805 only one or two
flexible disk drives are included in the configuration.
Logically the disk drives are independent of each other.
However, physically only one disk drive can be operated at
a time.

Each disk drive has its own filecode.

On the physical level the Flexible Disk should be pre-
formatted compatible to |BM 3740, Data is stored per
sector with 128 bytes in each sector. Each disk has 26
sectors per track and a total number of 77 tracks. Thus, the
total number of sectors in one disk is 2002,

In the text three different abbreviations are frequently used:

Standard:  refers to TOSS-labelled disks when the standard
type of driver is used,

DM: refers to TOSS-labelled disks when the Data
Management type of driver is used,
IBM: refers to IBM-labelled disks.

Two different types of disks are handled by the driver,
TOSS- and IBM-labelled disks.

TOSS-labelled disks

When physical reading/writing a sector, each sector Is given a

standard fogical sector number from 0-2001. One to four

sectors may be read/written at the same request,

Note: Different logical sector numbering may be used,
according to the type of driver used, see below,
“Types of Driver.

1BM-labelled disks

The driver provides means for sequential access to IBM-
labelled disks. One Data Set per drive may be sequentially
read from or written onto disk. However, it is the user’s
responsibility to ensure that track 00 contains & correct
label before using the |IBM-labelted disk. It is possible for
the user to create a Data Set and write ali necessary labels
onto track 00 by means of TGSS utility program WRITE
1BM LABELS.

The data fields of the IBM-labelled disk affecting the driver
are:

e Volume ID-field

e Beginning of Extent (BOE) of specified Data Set tabel
e End of Data {EOD) of Specitied Data Set Label

o End of Extent (EOE} of specified Data Set Label

The driver can only atfect the EQOD-field of the disk.
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Types of driver

Calling sequence

Continued DRFDO1

Random access to an 1BM-labelled disk is also supported by
the driver. Up to four sectors at a time can be addressed and
a standard logical number from 0—1923 should be given.

All data on IBM-labelled disks should be EBCDIC-coded and
the conversion EBCDIC< —>ASCI| is performed by the
driver.

The driver keeps track of which tyne of disk is put into each
drive by checking the volume fabel when load request is
performed. Thus, any mixed combination of [BM/TOSS-
labelled disks is permitted (if IBMi-iabelled disk handling is
specified during system generation).

At system generation time it is possible to specity which or
two types of driver is required, “’Standard” or “‘Data
Management” type. Each type uses the flexible disk ina
different manner.

The Standard driver uses standard logical sector numbers
from 0—2001. One standard logical sector correspor:=is to
one physical sector of 128 bytes, IBM-labelled disk handi:
is not included. TOSS-labelled disks should be used, but ar,
different labelled disk may be used, provided the IBM-
labelled disk handling is not included. However, the driver
will then always assume that the Volume Name is stored at
the beginning of sector 0.

The Data Management driver uses DM logical sector numbers
from 0—499. Four consecutive physical sectors are com-
bined into one logica! sector of 512 characters. However,
only 410 of these are used. Thus, to convert a DM logical
sector to a standard logical sector the former should be
multiplied by four.

Only TOSS-labelled disks shouid be used.

During system generation IBM-labelled disk handling may be
included in the Standard or DM-driver. If IBM-labelled disk
handling is included, it will not affect the access to TOSS-
labelled disks. Thus, for TOSS-labelled disks the logical
sector numbering stated above is valid although Standard
logical sectors from 0—1923 are used for iBM-labelled disks.

Normal 1/Q only

LDK A7, code
LDKL A8, ech-address
LKM

DATA 1
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Order codes

Buffer address
Requested tength
Effective length

Return code

~

Continued

The following orders may be used:

/00 test status

/01 basic read

/02 sequential read
/05 basic write

/06 sequential write

—-C  write deleted data

/11 physical read
/15 physical write
/1A search key

/26 lock
/31 rewind
/37 load
/38 unload

DRFDO1

Only significant for orders /01, /02, /05, /08, /OC, /11 and /15.
: | When writing onto disk, requested length should be:

: |Standard:  <[(N+1) x 128] where N = 0--3
DM: <410
IBM: <[(N+1) x 128] where N = 0--3

However, requested length at sequential read/write should

always be 128.

Control word contains the logical sector number to be read/

written.

The following bits may be set by this driver:

Orders in which bit is set
Bit  Meaning 100 [ro1 {0205 /06 [rocTis] nal 26 [r31 a7 ]38
0 Request error x bx Iy ixi v x{ x| x[ x[v}] x[x
1 Key not found X N
2 Zero
3 End of data v
4 No data XY X
5 End of extent Y
6  Write protected X X Y X X Y
7 Retiies performed x [v | x[vix]x[x]x x| v
8 Zero o
9 Zero
10 1BM label ¥ v v
11 Zero 1
12 Incorect length x [v x|y I xTxIX]
13 CRC-error x [ v 1 Yy ix| x| x| x x| v
14 Seek errar x [y x| v x| x] x]|x x| v
15 Not operable x | x Yix vix| x| x| x| v} x| x

X Standard/DM/1BM
Y - (BMonly
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Continued [DR FDO1

Bit Meariing
0 Request error (e.g. illega! order, order not accepted,
requested length or sector no.).
il Key not found
Search key request: This bit will be set if no record
is found within the given limits or if the key has not
been found and records couid not possibiy be reac
correctty within the limits of the search.
Load request: This bit will be set if the contents of
BOE/EOD/EOE -fields were impossitle to frans-
form to approved iugical sector numbers. o
3 End of data '
Sequential read request; This bit will be set if a
record with @ number greater/equal than EQD
(end of data) is acidressed. Request is aborted.
4 No data
If any ot the read sectors has a deleted data address
mark this bit will be set. )
5 End of extent
Sequential write request: Set if an attempt is made
to write outside physical space reserved for the
data set at creation time.
6 Write protection
This bit set indicates write protected flexible disk
{hole in the envelope).
7 Retries perforrmed
Retries have been made by hardware due to CRC
or seek errors,
10 The disk has an IBM label.
12 Incorrect requested length.
13 CRC error (data fault)
This bit is set if CRC error still remains after
recovery performed by hardware.
14 Seek error
This bit is set if the requested track is not found
after recovery performed. o
15 Not operable

{f bits 0 and 15 are set, the request has been aborted
due to uniocked drive.
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Control word

Order

Order

Order

Continued DRFDO1

The control word requirement can differ in each order
depending upon which kind of disk is being handled. Refer
to the notes of each order.

/00 — Test status

The addressed disk drive is selected and its status is checked.
At return, control word holds an address pointing to a 6
character area in monitor where the volume name is stored,

However, if at return bit 0 or 15 of return code is set, the
volume name might not be significant.

Actual Return Code in ECB may be:

— BitO Request error

— Bit6 Write protected

— Bit 10 1BM-label

— Bit 15 Not operable

The read/write head is not moved by this order.

/01 — Basic read

STD/IBM  — One to four sectors are read into the user buffer,

The requested length should be < [(N+ 1} x 128]
where N = 0—3, the numbers of sectors.

DM — One DM-sector or part of one DM sector is read
into the user buffer. The requested length should
be < 410.

The control word should contain the number of the first sector
to be read. All recovery is performed by hardware.

: /02 — Sequential read

STD/DM — Not used.

IBM: The CRN is incremented by one and the record
pointed 10 by CRN is read to the user buffer,
Requested length should be 128.

Control word will at return contain the standard
logical sector number of the addressed sector.

If a record with a number greater than or equal
to EOQD is addressed, the request is aborted and
bit 3 of return code is set.

This request is only accepted if the correspon-
ding data set has been opened by a LOAD
request.
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Order

Continued DRFDO1

/05 — Basic write

STD/IBM: One to four sectors are written from the user
buffer. The number of sectors to be written is
given in the requested length as <[{N+1} x 128]
where N = 0--3, the number of sectors.

DM: One DM sector is written from the user buffer.
The requested length should be 410.

The contro! word shouid contairi the logical sector number

of the first sector to be written. Ali recovery is peirformed

by the hardware.
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Order

QOrder

Order

Order

Continued DRFDO1

/06 — Sequential write

STD/DM:
IBM:

Not used

One sector is written from the user buffer to
the sector pointed to by the corresponding
EOD number in the driver, The EOD number
is incremented by one.

Requested length should be 128,
Control word will at return contain the

standard fogical sector number of the addressed
sector.

{f an attempt is made to address a sector behind
the EQE, the request is aborted with bit 5 of
return code set.

/0C — Write deleted data

STD/1BM:

DM:

One to four sectors are written from the user
buffer. The requested length should be
<[(N+1} x 128] where N = 0—3, the number
of sectors.

One DM sector is written from the user buffer.
The requested length should be <410.

The addressed sectors are preceded by a “write deleted data
address mark’. The control word should contain the logical
sector number of the first sector to be written. Read after
write is performed by hardware as is all recovery after
write/seek errors,

/11 — Physical read

STD/IBM:

DM:

One to four sectors are read to the user buffer,
The number of sectors to be written is given in
the requested length as < [(N+1) x 128] where
N = 0--3, the number of sectors.

One DM sector is read to the user buffer. The
requested fength should be <410.

The control word should contain the logical sector number of
the first sector to be read. Al! recovery from read/seek errors
is performed by hardware.

/15 — Physical write

STD/IBM:

One to four sectors are written from the user
buffer. Number of sectors to be written is given
in requested length of ECB. [(N+1) x 128],

N = 0--3.
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Order

Order

Continued DRFDO1

DM: One DM-sector is written from the user buffer.
The requested length should be 410,

The control word should contain the logical sector number

of the first sector to be written,

Read after write is performed by hardware and also all

recovery from write/seek-errors.

/1A - Search key

DM/IBM:  Not used.

STD: This order is used to find and read one
particular record, of which the first data are
identical to the key.

The key must be defined in an area pointed to by the control

word. The first word of this area should contain the key area

length.

The key must end with two words defining the first and the

last record between which the search is to take place. The

control word points to the key buffer area.

Control word

Key area length

key
KEY area
length

First sector no.

Last sector no.

Requested length should be 130.

Note: if the key itself contains an odd number of characters,
the last character is rejected as not significant.
The data buffer area pointed to by the ECB will contain the
requested record preceded by a word containing the recerd
number. Thus, the buffer length used should be 130 characters.
Recovery from read/seek errors is performed by hardware.
/26 — Lock
The driver locks the door of the selected drive. If IBM-labelled
disk handling is included in the driver, standard logical sector
0 is read to check whether this disk is TOSS-labelled. If it is
not, the driver assumes the disk is IBM-labelled, The volume
name is read by the driver and saved,
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Order

Order

Continued DRFDO1

If an error occurs and the driver is unable to read the volume
name, the disk drive will be unlocked at return,

This order must be successfully executed before any other
order is accepted for this disk drive.

STD/DM:  The control word is not significant,

18M: The control word shouid contain the standard
logical sector number of the data set label
(between 8 and 25 inclusive). The data set is not

opened,
/31 — Rewind
STD/DM:  Not used.
18M: The EOD-number of selected drive is set equal

to the BOE number. The current record number
is set equal to the BOE —1.

This order is only accepted if the corresponding
data set has been opened by a Load request.

The read/write head is not moved by this

request.
Before rewind BOE CRN EOD EOQE
v ¥ ¥ ¥
Data set
EOD
After rewind CRN BOE EOE

b L
/37 — Load

The driver locks the door of the selected drive. I1f IBM-
labelied disk handting is included in the driver, standard
logical sector O is read to check whether this disk is TQSS-
labelled. 1f it is not, the driver assumes the disk is IBM-
labelled. The volume name is read by the driver and saved.

[f an error occurs and the driver is unable to read the

volume name, the disk drive will be unlocked at return.

This order must be successfully executed before any other

order is accepted for this disk drive.

STD/DM:  The control word is not significant.

1BM: The control word should contain the standard
logical sector number of the data set label
(between 8 and 25 inclusive).
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Order

Recovery at power on :

Continued DRFDO1

After the driver has taken the actions described above, the
BOE, EOD and EOQE fields of the specified data set label are
read from the disk. The contents of these fields are trans-
formed to standard logical sector numbers and saved in the
driver. In the text these numbers saved in core are called
BOE-no, EOD-no, and EQE-no respectively. If any of these
numbers is not approved by the driver bit 1 of the return
code is set and the drive is uniocked.

The current record no. {CRN) is set equal to the BOE —1.

Note: For a Sequential Read/Write request no data is
affected of the data set tabel an disk. However, the
CRN or the EOD-no in the driver is updated. Rando:
access does not affect the data set handling.

/38 — Unload

Door of selected drive is untocked. Requested length, buffer

address and control word are not significant.

IBM: Before unlocking, the driver checks if &.+, s
set was opened for this drive. If so the EQOD-1. :d
of the data set iabel is updated to the last sectc
number addressed by a sequential write + 1.

All doors locked at the time of power failure will be locked
during power off and after power on.
If there was a running request at the time of power failure,

the driver will repeat this request. If not successful bit 13 of
return code will be set.
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DRGPO1

General information

Calling sequence

Order codes

Buffer address
Requested length
Effective length

Return code

Control word
Order

Common functions

GENERAL TERMINAL PRINTER

DRGPO1

This driver handles General Terminal Printer PTS 6321 con-
nected to the CPU via CHLT or CHRT.
The driver also includes a device dependent echo-function

which makes it possible to use the general printer as an echo-
device to any keyboard that runs under the general keyboard
driver DRKBO1,

Normal 1/0:

LDK

A7, code

LDKL A8, ecb-address

LKM

DATA 1
1/0 and Activate:

LDK
LDK

A1, parameter
A7, code

LDKL AB, ecb-address

LKM

DATA -1
DATA start address

/00 — test status
/05 — basic write
/06 — standard write
] Only significant for orders /05 and /06. For order /06 the
1} first word in the buffer should be reserved for a control code.
1 J This word is included in the length. For order /05 the first
word in the buffer is used for normai output data.

1 The following orders may be used:

The following bits may be set by this driver:

Orders in which bits set
Bit | Meaning /00 /05 /06
0 | lllegal request X X X
13 | Code check error X
14 | Throughput error X
15 | Not operable, power off X X X

Not significant.

/00 - test status:

A dummy character is sent to the printer. If time-out is sig-
nalled by the channel unit bit 15 of the return code is set.

for orders /05 and /06:
Continuation of request when the selector unit or printer is

inactive may be requested during system generation (bit 15
set in return code}.
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DRGPO1

Order

Order

Continued DRGPO1

/05 — basic write:

The requested number of characters are sent to the printer

without any check. Trailing spaces are suppressed unless

they are requested during system generation,

/06 — standard write:

First word in the user buffer is reserved for control infarm-

ation. It can contain one of the following codes in the right

hand byte:

/2B:  print the line without advancing the paper. The print-
head is not moved before printing the text.

/30:  advance the paper two lines before print-out and
make carriage return.

All other codes will cause carriage return and line feed before

print-out.

All alphanumeric characters within the range /20—/5F, in the

buffer, are accepted and sent to the printer. Cades /60,7

are reduced by /20 giving /40—/5F. Furthermore, the follo..-

ing special characters may appear in the buffer to control the
output operation:

/AE: Pointis printed as roomless, That is, the digit after
/AE is code converted and printed as a roomiess point
digit (point is placed to the left of the digit).

If roomless point is excluded from the driver /AE is printed

as an ordinary point.

/13:  This code is sent directly to the printer. By hardware,
this will cause a special symbol to be generated.

/14:  Same as for code /13.

/11 Tabulation character. This character should be followed
by two 1SO—7 digits giving the tabulation position.

/09:  Hardware tabulation. Note: hardware tabulation wili
reset the head position counter included in the driver.
This may cause text to be overwritten in recovery
situations.

The special characters and the tabulation position should be

included in the requested length.

IHegal character codes in the user buffer are ignored, and bit 13

is setin the return code. A dot is printed in place of the itlegal

code and printing continues.

Trailing spaces are suppressed at print-out unless they are re-

quested during system generation.
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DRGPO1

Echo function

Recovery at power on :

Continued DRGPO1

{f special characters /13 and /14 are to be used they should be
requested during system generation. Non standard character
codes for roomless point digits can also be specified during
system generation.Alternately the handling of roomless point
codes can be suppressed.

The General Printer may be attached to a keyboard as an echo-
device. All alphanumeric characters within the range /20—/5fF

are echoed. Each character is echoed together with a space to

get visibility of the last printed character. Space must be requested
during system generation if it is required.

End of record character is echoed if it has a code within the range
/20-/5F for standard read or /30—/39 for numeric read. This
must be requested during system generation if it is required.
Backspace key (code /08 from the keyboard driver) is echoed and
will be represented by an underline character. After the echoed
backspace, the print head advances to the next character position,
Cancel key {code /18 from the keyboard driver} is echoed. The
paper is then advanced one line and the print head is sent to the
position it had before the read with echo-request. Head position-
ing is carried out with backspace.

The codes to be used for backspace key, cancel key, end of record
key and multiple zero key must be specified for the associated
keyboard during system generation (terminal device ciass/echo
device class}).

At power up the following actions are taken:

e If the order is /06, the print head is sent to the position
it had before the write-request and the line is printed
once more. No indication is given in the return code.

o If the order is /05, bit 14 is set in the return code and the
request is completed.

o If the printer is in echo-mode no recovery is carried out.
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DRKBO1 KEYBOARD { DRKBO1

General information @ This driver handies input from numeric and alphanumeric
keyboards PTS 6231, 6232, 6233, 6234, 6331 and 6342
connected to CPU via CHLT or CHRT.

Only input data from depressed keys are handled by this
driver. Output data to signal indicators are processed by a
special Signal Dispiay Driver (DRDICT).

For every keyboard in the system there is a circular input
buffer, where depressed keys are stored if no read request
is running. When s read request 15 set up the information in
this buffer is transferred to user butfer.

An echo-device can be attachied to every keyboard,

Calling sequence Normal /0
LDK A7, code
L.DKL A8, ech-address
LKM
DATA 1

1/0 and Activate:

LDK AT, parameter
LDK A7, code
LDKL A8, ecbh-address
LKM

DATA -1

DATA start address

Order codes . The following orders may be used:

/01 — basic read

/02 — standard read

/03 — numeric read

/04 — SKip circular input buffer

/31 — SKip circular input buffer (CREDIT).

Buffer address : ] Significant for all order codes. The end of record key is
Requested length : | included in the length.
Effective length :
Return code : } The following bits may be set by this driver:
Orders in which bits set
Bit [Meaning /011 /02{/031/041/31
0 |!iegal request XXX XX
9 |Time-out X | X | X
12 [lIncorrect length X { X
13 |Undefined key X | X
14 | Throughput error | X1 XX
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DRKBO1

Control word

Order

Common functions

for orders /02 and /03 :

Continued DRKBO1

Significant for orders /02 and /03 only. For these orders the
control word may contain a keytable address. The key table
contains a list of end of record keys. if the keytable address
is zero then no keytable will be used. The format of the key-
table is as follows:

byte
0 No. of
EOR keys | €Y'
2 key 2 key 3
4 key 4 key 5
etc.

/01 — Basic read:

The requested number of characters are read and stored in
the user buffer without any check. If overflow had occurred
in the circular input buffer, at time of request the read re-
quest is completed with bit 14 set in the return code.

The driver checks every received character in the following

sequence:

e |f overflow had occurred in the circular input buffer at
the time of request, the request is completed with bit 14
set in the return code.

e Received characters are code converted, if this facility is
included, before any further handling of the characters.

e |f received character is found in keytable the key is stored
in the user buffer and the request is immediately com-
pleted. The end of record key is also code converted and
stored in the control word so that KEY 1 gives 0, KEY 2
gives 2, KEY 3 gives 4 and so on to enable indexing.

{f a CREDIT application is indicated during system gen-
eration KEY 1 will give 1, KEY 2 will give 2, KEY 3 will
give 3 etc.

If the keytable address is zero in the control word a
standard key, KBEOR, is treated as end of record key.

Special characters are checked {e.g. multiple zero, clear
key etc.} and corresponding functions are carried out.

® Alphanumeric/Numeric characters are stored in the user
buffer. If overflow occurs in the user buffer the request is
completed with bit 12 set in the return code.

3.5.42
May 1978



ASSEMBLER PROGRAMMERS REFERENCE MANUAL PART 2

DRKBO1

Order

Order

Order

Special characters

Continued DRKBO1

e |f received character cannot be identified in the tests
above, it is treated as undefined and the request is com-
pleted with bit 13 set in the return code. The undefined
key is stored in the user buffer and the control word re-
mains unchanged.

/02 — Standard read:

Alphanumeric characters within the range /20—/5F or /20—

/7F, depending upor thes type of keyboard specified during

system generation (device class definition) are accepted and

stored in the user buffer. f standard read is required it must
be requested during system generation.

/03 — Numeric read:

Only digits within the range /30—/39 and /70--79 are accepted

and stored in the buffer (/7079 are converted to /30—/39

before storing in the user buffer). Characters within the range

/70179 may be excluded depending upon the type of key-

board specified during system generation (device class

definition}.

/04 or /31 — skip circular input buffer:

Code /31 must be used if a CREDIT application is indicated

during system generation,

The information in the circular input buffer is deleted, and

the request is completed.

Some keys have a special meaning to the driver. The codes for
these keys can be user defined. For keyboards 6231, 6233

and the numeric part of 6234 the special keys are independent
of key switch position. Codes for key switch in position 1
should be used.

The special keys are:

KBEOR: Standard end of record key. Used by the driver
when the keytable address is zero.

KBCLR: Cancel key. The user buffer is cleared. This does not
cause completion of the request.

KBBSP: Backspace key. The fast reported character is cleared
in the user buffer. This does not cause completion of
the request.

KBMZ: Multiple zero. Two or three zeros are stored in the
user buffer, when this key is received, The number
of zeros to be stored must be indicated during
system generation.
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DRKB01

Echo function

Time out

Double keyboard
handling

Continued ’ DRKBO1

The codes to be used for backspace key, cancel key, end of
record key and multiple zero key must be specified for the
associated keyboard during system generation.

¢
Input characters are echoed if the E-bit is set in register A7 dur-
ing the LKM-request. The read request is accepted only when
the echo-device is free. Else the request is queued. The device-
dependent echo-function is included in the driver for the out-
put device, and is not described here.

If echo is required it must be requested during system genera-

tion and an echo device must be associated with the keyboard.

The following information is transferred to the echo-device

from the keyboard driver:

e Standard read
Characters within the range /20~/5F or /20~/7F depend-
ing upon the type of keyboard specified during system
generation (device class definition).

o Numeric read

Characters within the range /30—/39.

Basic read

Echo not allowed, tor code check reasons,

o Special Characters
{both standard and numeric read}
/08 Backspace key
/18 Cancel key

For each keyboard in a system it is possible to include a
time-out function. That is, if a key has not been pressed
within a certain time, the request will be ended with bit 9
set in the return code. The timer is restarted for each de-
pressed key. The time befare time-out is the same for all
keyboards. If time-out is required it must be requested dur-
ing system generation.

If two keyboards, one alphanumeric and one numeric

are used at the same work position or if keyboard PTS 6234
is used, these keyboards can be treated as one device, despite
the fact that two device addresses are used. To avoid code
interference the driver can be adapted to convert all function
keys of the numeric part by setting the “"8—bit"" in the re-
ceived code. Digits will give codes /30-/39 independent of
keyswitch position.
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DRKB01

Code conversion

Continued DRKBO1

Appendix B shows all codes generated as seen from the

application program for keyboard PTS 6234,

Appendix C gives the same information for keykoard PTS

6231.

Note: If keyboard PTS 6231 will work within the same
system in conjunction with PTS 6234, input from
the 6231 can be code converted by “8-bit” setting
to get fuli code compatibility with PTS 6234.

The driver can, optionaily, code convert input characters.,
That is, the user can at system generation time, {device class
detinition) define one or more columns in the

ISO -7 table to be converted for a sizcific keyboard in the
system.

The conversion is achieved with the following table structure.

. CTABG CODEOD1
owr [ /{L o 1 A0
Lo ‘/ 22
Lo o za s
DWTCOD Lo p L e
R Y- N
0 paljs
Lo i
Lo f e | eE

DWTCOD of the device work table holds an address of an 8—
word table CTABO1, indicating the columns to be converted.
(DWTCOD) = 0 means no conversion for this keyboard.

Each non-zero entry in CTABOT gives the address of the code
conversion table for the specific column. In the example
above codes /23, /24 and /27 are converted to /33, /34 and
/37 respectively. The conversion tables can be common for
several keyboards.

Only codes between /00-~/7F can be converted. So if “8—bit’*
setting is used (double keyboard handling) these codes cannot
be code converted via conversion tables.

Code /FF is used by the driver and must not be used as a con-
verted code.
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DRKBO1

Completion of read
request at power on

Continued DRKBO1

if there is a read request this is completed with -2 set in the
control word. If not, a power up flag is set causing the first
read request after power on to be completed with control
word set to -2.

If a CREDIT application is specified during system generation
power fail indication will be zero instead of -2.

If completion of read request at power on is required it must
be requested during system generation.
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DRKBO03

General information

Calling sequence

Order codes

Buffer address
Requested length
Effective length

Return code

KEYBOARD

[ DRKBO03
X ——

This driver handles input from alphanumeric kevboard
PTS 8236 connected to CPU via SUM and CHLT/CHRT.
Input from keyboards 5231, 6232, 6233, 5234, 5331 and
6342 should be handled by driver DRKBO1.

Only input from depressed keys is handiad by this driver.
Output data to signal indicators are processed bv a special
Signal Display Driver (DRDI01).

For every keyboard in tie system there is a circular input
buffer, where depressed keys are stored if no read request
is running. When a read request is set up the infermation
in this buffer is transferred to the user bufier.

An echo-device can be attached 10 every xeyboard. The echa
function must be defined at system generation time,

Normal 1/0:

LDK A7, code
LDKL A8, ecb-address
LKM

DATA 1

1/0 and Activate:

LDK A1, parameter
LDK A7, code
LKM

DATA -1

DATA start address

The following orders may be used:

/01 — basic read

/02 — standard read

/03 — numeric read

/31 — skip circular input buffer (CREDIT)

Significant for order codes /01, /02 and /03. The end of
record key is included in the tength.

The following bits may be set by this driver:

Orders in which bits set

Bit | Meaning /017/021/03|/31

0 | !llegal request XX 1 X§X

9 | Time-out X |1 X | X

12 |{Incorrect Ier;gtvf_wu X | X

13 [ Undefined key X i X
14 | Throughput error X I X X
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DRKBO03

Control word

Order

Common functions
for orders /02 and /03 :

Continued DRKBO03

Significant for orders /02 and /03 only. For these orders the
control word may contain a keytaple address. The keytable
contains a list of end-of-record keys. If the keytaize contains _
zerg at the completion of the request, a power failure has

occurred. If it contains a negative value, a key-lock code has
been received. A key-lock code cannot be specified as an

end-of-record key. The format of the key table is as follows:

byte

by
B
0 ES‘ROLeys key 1 %
2 key 2 key 3
4 key 4 key 5 53
etc.

/01 — Basic read

The requested number of characters are read and stored in
the user buffer without any check. Code conversion is
performed according to appropriate conversion table, If
overflow has occurred in the circular input buffer at time of
the request, the read request is completed with bit 14
“Throughput Error” set in the return code.

Received characters from the key-switch Jocks {codes /70 —
/77) are stored in the user buffer. The internal status
indicator of the key-switch position is also updated.

If a power failure occurs during the request no action is
taken. {(No completion of the request.)

The driver checks every received character in the following

sequence:

o [f overflow has occurred in the circular input buffer, the
request is completed with bit 14, “Throughput Error’”’,
set in the return code,

e (f the received character derives from a key-lock {codes
/70 — /77) the request is completed with a negative value
set in the contral ward. Key-lock code is also stored in the
user buffer,

e SHIFT and CTRL keys will only set internal status and
are never transferred to the user buffer,

Received characters are code converted according to the
appropriate conversion table before any further handling
of the characters.
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DRKBO3 Continued DRKBO03

e |f a converted character is found in the keytable that
indicates an end-cf-record ey, the character is stored in
the user buffer and the request is immediately compieted.

e The EOR-key is also corverted and stored in the control
word of the ECB so that KEY 1 gives 1, KEY 2 gives 2,
KEY 3 gives 3 and so an, to znabie indexing.

® Special characters are cnecked {e.g. muitiple zerg, clear,
etc.} and corresponding functions are carried out.

If the convertea character cannot be identified in the
tests above, it 1s treated as undefined and the request is
completed with 2it 13 “Unidefined Key™ set in the return
code. The undefined key is stored in the user buffer and
the control word remains unchanged.
Order : /02 — Standard read

e Alphanumeric characters within the range of /20—/7F
after conversion are aceepted and stored in the user buffer,
If overflow occurs in the user buffer the request is
completed with bit 12, “Incorrect Lengtih’’ set in the
return code.

Order » /03 — Numeric react

The numeric read has the same functions as standard read
except that only digits within the range of /30 — /39 after
conversion are accepted and stored in the user buffer,

Order /31 — Skip circular input buffer
The information in the circutar input bufier is deleted, and
the request is completed.

Special characters 1 Some keys have @ special meaning to the driver. The codes
for these keys are user-defined and the converted codes
should always be used. The special keys are:

KBCLR: Clear key. The user bufter is cleared. This gives
no completion of the requust.

KBBSP: Backspace key. The last received character is
cleared in the user buffer. This gives no
completion of the request.

KBMZ2: Double zero key. Two zeroes are stored in the
user buffer.

KBMZ3: Triple zero key. Three zeroes are stored in the
user buffer.
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DRKBO03 Continued DRKBO03

Echo function . Input characters are echoed if the £-bit is set in register A7
during the LKM-request and if an echo-device is attached
to the keyboard at system generation time. Note that
converted characters are echoed. The read request is accepted
only when the echo-device is free, else the request is queued.
The device-dependent echo function is included in the driver
for the output device, and is not described here.

The following information is transferred to the echo-device
driver from the keyboard driver:
e Basic read

All characters but key-lock, SHIFT and CTRL information,
e Standard read

Characters within the range /20 — /7F.
e Numeric read

Characters within the range /30 — /39.
e Special characters

{both standard and numeric read)

/18 Clear key
/08 Backspace key
/30, /30 Double zero key
/30, /30, /30 Triple zero key
Time-out . Each keyboard in a system includes a time-out function.

That is, if a key has not been depressed within a certain time,
the request will be ended with bit 9 “Time-out’’ set in the
return code. The timer is restarted for each depressed key.
The time before time-out is the same for all keyboards. |f this
facility is required it should be specified at system generation
time.

Key-lock : Changed key-lock position will be received as input characters.
This will always cause a completion of a running Standard or
Numeric Read request with a negative value in the control
word.

f such a request is not running the completion will be done
on subsequent request, |f more than one key-lock has been
changed only one key-lock change will be reported at a time.

The negative value in control word has the following meaning:

—1 Key-lock no. 4 turned OFF
-2 Key-lock no. 3 turned OFF
—3 Key-lock no. 2 turned OFF
—4  Key-lock no. 1 turned OFF
~5 Key-lock no. 4 turned ON
—6 Key-lock no. 3 turned ON
—7 Key-lock no. 2 turned ON
-8 Key-lock no. 1 turned ON
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DRKB03 Continued DRKB03

For Basic Read only the received code is stored in the user
buffer and the request is ot completed. If ali keys are in
OFF, the keyboard is regarded as inactive.

Code conversion : To adapt the keyboards to different nationat keyboard-
layouts the driver inciudss code conversion faciiities. The
conversion consists of five modes:

— Function/Numeric

— Unshift
-- Shift
~ CTRL
— CTRL/Shift
The conversion is achieved by meers of the following tabi:
structure:
CTABXX Conversion falis |
oWT FUNCTION 2 i
48 char
UNSHIFT S |
SHIFT \
CTRL \ \
DWTCOD CTRL/SHIFT A ™ -
\\ Conversion tables
|

64 char

Each entry not zero in CTABXX gives the address to the
code conversion table. The conversion tables may be used
common for several keyboards. One or more conversion
tables may be excluded by setting zero or UNSHIFT in
corresponding entry in table CTABX X, Zero means no
conversion and UNSHIFT conversion according to the
UNSHIFT-table.

The code canversion is performed according to the
following rules:

Received characters between /00 — /1F and /60 — /6F are
converted according to the Function/Numeric conversion
table,
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DRKBO03 Continued DRKB03

Received characters between /20 — /5F are converted

according to:

— Unshift table if neither SHIFT nor CTRL-key has been
depressed

— Shift table if SHIFT -key has been depressed

— CTRL table if CTRL-key has been depressed

— CTRL/Shift table if both shift and CTRL-key have been
depressed.

The conversion tables are set up at system generation time.

For the conversion the following recommendations are
given:

Function/Numeric — table — - B
The numeric cluster is converted to /30 — /39. All other
keys are converted to codes in the range of /80 — /AF.

Unshift — table

If necessary this table is used to adapt the keyboard to
different national keyboard layouts. Converted codes

should stitl be in the range of /20 — /BF.

Shift — table -

The shift function is realized with this table. Converted codes
should be within /20 — /7F or within /20 — /5F if only upper
case is used for alpha-keys.

CTRL — table

The CTRL-functions are realized with this table. Converted
codes should be within /00 — /1F, The CTRL-function may
also be used for special purposes when the alpha-keys are also
used as function keys. The converted code shall then be
outside the range of /20 — /7F.

CTRL/Shift — table

Same indications as for the CTRL—table, {See above).

Conversion tables

A depressed key on keyboard PTS 6236 generates an internal
code. This code is given from the key pad layout see appendix
G, for example: Key in position D03 has the code /45 {not
converted),

|f a conversion table is defined, an index is calculated for every
key, see appendix G, for example: Key in position D03 has the
index 38 in the UNSHIFT, SHIFT, CTRL and SHIFT/CTRL
cluster. If the conversion table in position 38 contains /88, the
key in position DO3 will give the code /45 without conversion
and will give code /88 with conversion.

Index 1 is the first position in the conversion tabie.
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DRKB03

System generation
parameters

Continued DRKBO3

The followinyg parameters snould e defined for the device
work table (DWT):
OWTKEY: Codes for speciel kays

KBCLR, KBES?, KBNZZ, KBMZ2

'

Note thai converted code should be used.
DWTECH: nt eche-device, Set to zero means
DWTTP: r. Set to zero i1 no timing

Lkaybeard,

DWTCOD: Adiress to conversico address table CTABXX
The circuler input butfer is also placed in DWT. Its length
shouid be the same in atl DWTs, but may be changed between
systermns,
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DRLPO1 LINE PRINTER DRLPO1

General information : This driver handles one line printer PTS 6881 on a multiplex
or programmed channel. The type of channel should be
specified during system generation.

Calling sequence : Normal 1/0O:
LDK A7, code
LDKL AB8, ech-address
LKM
DATA 1
1/0 and Activate:
LDK A1, parameter
LDK A7, code
LDKL A8, ecb-address
LKM
DATA -1
DATA start address
Order codes : The following orders may be used:
/00 — test status
/05 — basic write
/06 — standard write

Buffer address : { Only significant for orders /05 and /06. For order /06 the first
Reguested length : Lword and the last character in the buffer are reserved for con-
Effective length : [ trol information. For order /05 these parts of the buffer are
occupied by normal data.
Return code . The following bits may be set by this driver:
Bit | Meaning

0 ) Request error

15 | Not operable

Control word : Not significant

Order . /00 — test status:
The printer status is tested and bit 15 in the return code is set if
not operable.

Order : /05 — basic write:
The requested number of characters are sent to the line printer
without any check.
If the buffer of the line printer is full {132 char.}, or if a format
control character is received, the buffer is printed.
The following format control characters are available:

/OA: advances the paper one line and sets the device at the
left-most print position (CR/LF)
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DRLPO1

Order

Recovery at power on :

Continued DRLPO1

/0C:  advances the paper to top of form and sets the device
at the left-most print position (FF/CR)

/0D:  sets the device at the left-most print position (CR)

/06/ — standard write:

The first word in the user buffer is reserved for control in-

formation. 1t can contain one of the following codes in the

right hand bytes:

/2B:  print the line without advancing the paper
(superposition).

/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 is stored by the driver.

This character should not be included in the requested iength.

Al other characters in the user buffer should be within /20—

/5F but this is not checked by the driver.

No recovery is carried out by the driver. 1f power failure

occurs when there is a running print reguest, this request is

completed with bit 15 “not operable’ set in the return code.
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DRMTO1 MAGNETIC TAPE DRMTO1
General information : This driver handles up to eight 1/2 inch magnetic tape
recorders, PTS 6872 or 6164 connected to CPU on multiplex
channel.

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

Data is recorded in blocks with length from 2 to 4095
characters.

Calling sequence : Normal 1/0:
LDK A7, code
LDKL AB8, ech-address
LKM
DATA 1

1/0 and Activate:
LDK A1, parameter

LDK A7, code
LDKL A8, ecb-address
LKM
DATA -1
DATA start address
Order codes The following orders 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
Buffer address :] Only significant for orders /02, /05 and /06. The last word in
Requested length ;| each buffer may be used as a block sequence counter, The
Effective length { length must be from 2 to 4095 bytes and must exclude the

block sequence counter if this is used.

Return code : The following bits may be set by this driver, see the table on
the next page.
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Control word

Order

Order

Continued DRMTO1
Order in which bit is set
Bit | Meaning /00| /02| /08 /22 /31| /33| /34 | /37 | /38 | /3F
4] Negal reguest X X X X X X X X X X
1 Zero
2 Rewinding X X X X X X X X
3 Tape mark X X X X
4 No data X X X X X
5 BOT X X X X X
6 | Write protected X X X X X X X X X
7 Zero
8 Zero
9 Hardware error X X X X X X X X X
10 EOT X X X X X X X
1 Sequence error X
12 Incorrect iength X
13 Data error X X X X X
14 Throughput error X X
15 Not operable X X X X X X X X X X

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

The value of the least significant bit {rightmost) when request-
ing on order /37 determines whether a block sequence counter

will be used:

0 — sequence counter is required
1 — no sequence counter required
The setting of the control word for order /37 will affect the

operation of later orders /02, /05, /06 and/or /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

or /0B)
/00 — test status:

The status of the selected recorder is indicated in the return

code.
/02 — read:

One block is read from the tape and stored in the buffer.
If there is a “data error’’ or *“‘throughput error’’ a retry is
made. At most three retries are performed.,
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Order

Order

Order

Order

Order

Order

Continued DRMTO1

If used, the block sequence counter is checked and if not
correct ‘‘sequence error’ is set in the return code. Two
characters must be reserved at the end of the block for this
counter.

{f the requested length was less than the actual length
“incorrect length” is set in the return code.

When data is not found within two seconds “'no data’ is set
in the return code.

/05 and /06 — write:

One block from the user buffer is written on the tape. If
there is a “'data error’’ or “throughput error” a retry is made,
after erasing the tape 10 cm from the beginning of the block
just written, At most three retries are performed.

When a block sequence counter is used then, before writing
the two characters at the end of the buffer are replaced by
the counter. These characters are not included in the request-
ed length.

If the tape is write protected the request terminates immed-
iately with “write protected’’ set. The tape is not moved.

/22 — write tape mark:

One tape mark is written on the tape. Recovery is carried
out as in orders /05 and /06 (write).

If the order is successful “'tape mark’ is set in the return
code.

/31 — rewind:

The tape is rewound to beginning of tape (BOT). If BOT is
not reached within 3 minutes “rewinding’’ is set in the return
code.

/33 - step reverse:

The tape is reversed one block

/34 — step forward*

The tape is moved one block forward:

It is recommended that this order code is used {or step re-
verse) when searching for a tape mark since the transport does
not delay the CPU.

/37 — load:

The recorder is set on-line and the tape is rewound to BOT.
The control word determines if a sequence counter wiil be
used for subsequent orders.
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Order

Order

Recovery at power on :

Continued DRMTO1

1f BOT is not reached within 3 minutes “‘rewinding” is set
in the return code.

Note: the PTS 6164 recorder cannot be set on-line from
the program, so this must be done by the operator.

/38 — unload:
The tape is rewound and the recorder is switched off-line.
/3F — recover:

The recorder is set on-line and the tape is positioned before
the block indicated by the block sequence counter.

tf unsuccessful i.e. incorrect block sequence counters on the
tape, the recorder is put off-line.

If sequence counters are not used no action is taken.

After power fail in the computer a recovery is performed for
each recorder which was on-line when the trouble started.

The procedure is the same as in the order “recover’’.

If the recovery is not successful, due to incorrect block
sequence counters the recorder is put off-line.

If sequence counters are not used no action is taker.

When a power fail occurs only in a formatter or recorder this
is indicated by the status “not operable’* in the return code.
it is then possible to put it on-tine and recover by using the
order “recover”.
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DRRTO1

General information

Calling sequence

Order code

File code

Buffer address
Requested length
Effective length

Return code

Control word

REMOTE TERMINAL DRRTO1

The remote terminai driver controls data transfer from the
device driver anto the channel units for {ocal and remote
terminals.

One special function is available in the remote terminal
driver which function can be called by the application
program. The test remote line function is valid only for
remote connected terminals. The line which connects the
channel unit with the selector unit can be tested.

: (LDKL A1, parameter)

LDK A7, code
LDKL A8, ecb-address
LtKM

DATA (11

(DATA start-address)

The following order can be used:
/00 -- test remote line
Recommended is file-code /15.

These parameters are not used.

The following bits may be set by this driver in the return
code word:

Bit | Meaning
0 Request error
9 Channel unit missing or erroneous
14 | ACK missing
15 | SYNC missing

The control word contains for this driver identification of
the line to be tested.

= line of first channel on CHRT1
= line of second channel on CHRT1
= line of first channel on CHRT2
= line of second channel on CHRT2
= line of first charnel on CHRT3
= line of second channel on CHRT3
= line of first channei on CHRT4
= line of second channel ori CHRT4A

ONOODWN -

The contrat word has 1o be filled by the application program.

S5 o
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Order

Miscellaneous

Continued DRRTO1

/00 — test remote line:

This order will test the remote line, if loop connected, by
sending a SYNC character each 500 msec. to device address
= 7. On return of SYNC from the CHRT an ACK -character
is sent and also returned by the loop-connection. A test on
receiving ACK is also done.

Information about the state of the line, up to the loop-
connection, is specified for this test in the return code word.
The return codes for this order differ as follows:
bit 14:  bad line
bit 15:  If the line is not loop connected, then the
selector unit is inactive. If the line is loop
connected, the line is probably broken.

If both bits 14 and 15 are set the line is probably broken.

A remote line can be loop-connected via a switch on a used
TFU (transfer unit) and sometimes also on the modem.
The remote line is tested in this way: the line from CHRT
onto the loop-connection and the return from the loop-
connection onto the CHRT is used to send a SYNC-
character {155) over it and a check is done on receiving the
SYNC. After the SYNC detection an ACK-character is sent
over the same line and also the return of the ACK-character
is checked.

A looped line is out of order for any workstation transaction
connected to this line,

A test-remote line should be issued from a local-workstation,
a separate task,
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General information

Calling sequence

Order codes

Buffer address
Requested length
Effective length

Return code

Control word

Order

SYSTEM OPERATORS PANEL DRSOP1

The System Operator’s Panel {SOP) is connected to the CPU
through the channel unit for cassette recorder CHCR. The
panel facilities include 10 switches and 11 lights. The switches
may be read and the lamps written.

To facilitate simultaneous operations on the lights and switches,
they are treated as independent devices, and are thus assigned
different file codes.

Moreover, it is possible to have two independent read requests
each with its own file code.

Normal 1/0:

LDK A7, code
LDKL AB8, ecb-address
LKM

DATA 1

1/O and Activate:

LDK A1, parameter
LDK A7, code
LDKL A8, ecb-address
LKM

DATA — 1

DATA start address

The following orders may be used:
/02 — read switches
/05 — write lights on
/06 - write lights off
/37 — write lights on (CREDIT)
/38 — write lights off (CREDIT)
/39 — write flashing lights.

Not significant

Only bit zero of the return code is used. This is set if any error
is detected.

The control word contains a SOP switch number after input or
a bit pattern before output {lamps corresponding to the bits

are illuminated).

/02 — read switches:

When a switch is depressed the switch number is stored in the
control word so that SWITCH 1 gives o, SWITCH 2 gives 2,
SWITCH 3 gives 4 and so on to enable indexing. (f power failure

occurs the read request is completed with the control word set
to -2
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Order

Order

Order

Recovery at power on :

Caontinued DRSOP1

tf a CREDIT application is indicated during system generation
SWITCH 1 gives 1, SWITCH 2 gives 2, SWITCH G gives 3 and
so on. Power failure witl in this case give zero in the control
word.

The rightmost switch corresponds to SWITCH 1.

/05 or /37 — write lights on:

Code /05 must only be used only in an Assembler application.
Code /37 must be used only in a CREDIT application.

The control werd bit pattern is transferred to the panel lights.
The rightmost light corresponds to bit 15. Lights correspond-
ing to 1" bits are turned on. Other lights are not altered.

/06 or /38 — write lights off:

Code /38 must be used if a CREDIT application is indicated
during system generation,

The control word bit pattern is transferred to the panel

lights. The rightmost light corresponds to bit 15. Lights corres-
ponding to 1" bits are turned off. Other lights are not alter=d.
/39 — write flashing tights:

The control word bit pattern is transferred to the panel lights.
The rightmost light corresponds to bit 15. Lights correspond-
ing to 1" bits are flashed. Other lights are not aitered. If
order /39 is to be used it should be requested during system
generation.

At power on the following actions are taken:
® Switches are activated
e Lights are fed with the value existent at power failure time

o [f there is a read request, this is completed with -2 set in the
control word. If not, a power up flag is set, causing the first
read request after power on to be completed with the con-
trol word set to -2 {if adapted for CREDIT, power faii
indication will be zero instead of -2).

No indication is given in the return code.

Note: recovery is always carried out after program loading.
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General information  : This driver handles one or two recorders connected to the CPU
on a programmed channel. The number of recorders must be
specified during system generation.

Logically the cassette recorders are independent of each other.
However, only one can be operated at a time, except at rewind
and unload.

Each cassette has its own file code,

Calling sequence : Normal 1/O:
LDK A7, code
LDKL A8, ecb-address
LKM
DATA 1
1/0 and Activate:
LDK A1, parameter
LDK A7, code
LDKL AB8, ecb-address
LKM
DATA —1
DATA start address
Order code © The following orders may be used:
/00 — test status
/02 — read
/05 — basic write
/06 — standard write
/22 — write tape mark

/24 — erase

/26 — lock

/31 — rewind

/33 — reverse

/37 — load

/38 — unioad
Buffer address : 1 Only significant for orders /02, /05 and /06. The last byte in
Requested length : teach block may be used as a block sequence counter. The
Effective length : J length must be from 2 to 256 bytes and must exclude the

block sequence counter if this is used.
Return code . The following bits may be set by this driver:
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Control word

Order

Continued DRTCO1
Order in which bit is set
Bit | Meaning /00| /02 /05( /06 [ /22/24| f31] /331/37 /38| /26
0 ittegal request X X X X X X X X X X X
1 | Leader X | X | X Xix/|X X X} X
2 | BOT missing X X
3 Tape mark detected X X X
4 No dats/erased X X X X | X X
5 | BOT/EQT hoie X X jpx [ xiX X (X) ] (X}
6 Write protected Xy X XX PX Xy X[ X | XXX
7 B-side X X X X X X X X X X X
8 Zero
9 Hewind time-out, 55 seconds X X
10 | Zero
1 Sequence error X [ X X X X X[ XX {IXixXxX
12 Incorrect fength X
13 | CRC error X x| X (X}
14 Throughput error X X X X i
15 | Not aperable EE x [ x [ xx{x]x

{X)  Not relevant.

Leader - The tape is positioned at the transparent leader,

Throuéhput error - System overload and should never be set

Not operable - The cassette is not focked, there is no cassette,
or it executes an unload command.

Only significant for orders /37, /02, /05 and /06,

The value of the least significant bit (rightmost} during order
/37 determines whether a block sequence counter will be used:

0 - sequence counter is required

1 - no sequence counter required.

The setting of the control word during order /37 will affect
the operation of later orders /02, /05 and/or /06 and the re-

covery procedure at power on.

During a write request (orders /05 and /06) the number of
rewrite attempts is returned in the control word.

/00 — test status:

The cassette is selected and the status is indicated in the

return code.

Bit 15 is set "“not operable’ indicates that the cassette is not

locked or it is rewinding.
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Order

Order

Order

Continued DRTCO1

If bit 15 is set the other bits are not significant else the
following are significant:

Bit 1 “'teader”’

Bit 6 “write protected”
Bit 7 “B-side”

/02 — read:

One block is read from tape and stored in the buffer.

If there is an “incorrect length”, “CRC’’ or “throughput
error’’, read recovery is carried out. At read recovery the tape
is backspaced one block and the block is read again. If read-
ing is still not successful there is another backspace and read.

If it is used the block sequence counter is checked and if the
block is not in sequence bit 11 “sequence error” is set in the
return code. The sequence counter is not included in the
effective length, but is stored in the read buffer.

Bit 3 “‘tape mark’’ is set if a tape mark was read,

Bit 4 “no data” is set if no block is found within 400 mm.
Bit 11 “sequence error’ is set if the block is not in sequence
when a sequence counter is used or after power failure when
a sequence counter is not used.

Bit 12 “incorrect length’’ is set if the block was longer than
the requested length. In this case read recovery is always
carried out.

Bit 13 “CRC error’ is set if CRC-error remains after read
recovery.

For normal applications the last byte is a block sequence
character.

/05 — basic write:

This order has the same function as order /06 standard write.
/06 — standard write:

One block is written on tape. If the status after write is
“incorrect length”, “CRC" or “‘throughput error”’, write re-
covery is carried out.

At write recovery the tape is repositioned after the last cor-
rectly written block {or backspaced once if a sequence
counter is not being used}. The tape is erased, depending on
the number of retries, and the block is written again. if itis
still not successful the tape is positioned and erased.

Before writing the first block after BOT one block is erased
to be compatible with ECMA 34 standard.
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Order

Order

Order

Order

Order

Continued DRTC01

If a sequence counter is used this should not be .ncluded in
the requested length, but one byte must be reserved in the
end of the write buffer, where the sequence counter is stored
by the driver.

In the return code the following bits are significant for data:
Bit 4 “erased’” should be set at successful write recovery.
Bit5 “BOT/EQT" is set when end ot tape hole is found.

Bit 11 “'sequence error’ is set if positioning of the tape is
unsuccessful at write recovery or after power faiiure when a
sequence counter is not used.

Bit 12 “incorrect length” only appears together with bit O
“request error”’ indicating that the requested length is less
than 2 or greater than 256.

Bit 13 “CRC error” is set after unsuccessful write recovery.
/22 — write tape mark:

A tape mark is written on tape. Write recovery is carried out
as for order /06. The bits in the return code are the same a.
for write. In addition bit 3 ““tape mark” should be set.

/24 — erase:

The tape is erased about 570 min, Erase should be executed
after last block written on tape.

Bit 4 "“erased’’ should be set when successful.
Bit 5 “BOT/EOT hole” is set when end of tape hole is found.

If erase is required it must be requested during system
generation.

/26 — lock:

The cassette drive is locked only. The tape is not moved.
i lock is required it must be requested during system
generation.

/31 — rewind:

The tape is rewound to BOT. The block sequence counter is
set to zero.

/33 — reverse:

The tape is reversed one block. The block sequence counter
is decreased by one.

Bit 3 “tape mark"’ is set if the reversed block was a tape mark.

Bit 4 “'no data/erased” is set if no block is found within
400 mm.
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Order

Order

Recovery at power on :

Continued DRTCO1

If reverse is required it must be requested during system
generation.

/37 — load:

The tape is locked and rewound to BOT. The block sequence
counter is set to zero.

/38 — unload:

The tape is positioned on the leader and uniocked. This opera-
tion is carried out by hardware so the other cassette recorder
may be operated simultaneously.

After power fail on the CPU, recovery is executed for each
recorder.

If the cassette is locked at power fail, it will remain locked.
if no blocks have been written or read BOT is searched for,
else the tape is positioned. Four blocks are backspaced.

If no data is found, BOT is searched for. A block is read, and
if it is a tape mark another block is backspaced. The number
of blocks to go forward is calculated with help of the
sequence counter. The tape is read forward the calculated
number of blocks. The sequence number of the read block

is checked. Then the running request, if any, is repeated.

No information about power fail is given in the return code.

When recovery is unsuccessful, bit 11 ““sequence error” in
the return code is set for the running request else at a sub-
sequent request.

If there is no block sequence counter the cassette is locked
and bit 11 “sequence error” in the return code is set for the
running request else at a subsequent request.
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General information

Calling sequence

Order codes

Buffer address
Requested length
Effective length

Return code

TELLER TERMINAL PRINTER DRTPO1

: Thisdriver handles Telier Terminal Printer PTS 8221, 6222 or

6223 connected to the CPU via a CHLT or CHRT, and only
for an Assembler application.

Alphanumeric characters are printed according 1o the user
print buffer. Only one line is printed at each request, to get
full control at recovery situations.

The user has to specify the movement of the print head and
elevator in the control word. That is, no control characters
are placed in print buffer.

Normal 1/0

LDK A7, code
LDKL A8, ech-address
LKM

DATA 1

1/0 and Activate:

LDK A1, parameter
LDK A7, code
LDKL A8, ecb-address
LKM

DATA — 1

DATA start address

: The following orders may be used:

/00 — test status

/06 — write journal

/07 — write tally rol)

/08 — write voucher/passbook
Only significant for orders /06, /07 and /08. The first word
in the buffer must be reserved for control information,
This word is only used for order /08. It must be reserved for
all orders though the contents are not significant for orders
/06 and /07. This word is included in the length.

The following bits may be set by this driver:

Bit | Meaning

0 | tllegal request

6 | Voucher in {only order /00)

10 | End of journal tape

13 | Code check error

14 | Throughput error {special feature see order /08)

15 | Not operable, power off
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Control word

Order

Continued DRTPO1

The control word specifies the elevator and printhead move-
ment and has the following format:

TAB TAB
HIPIRIDIUL | C| P pecape|uNiT
0 78 15
where:

HP (bit 0—1) : Head positioning after printing
HP = 0 Standard {current station)

HP = 1 Inverted (other station)
HP = 2 No action

R (bit2): Voucher/passbook is reieased after printing.

D (bit3): If the D-bit is set the line number given in the
first word of the buffer (see buffer address) is
treated as a displacement from the last position.
That is, the elevator is sent up/down {(depend-
ing on U} the requested number of line steps
before printing.

If the D-bit is zero the elevator is sent to the
top position and waits for grasp. Then the
elevator is sent down the requested number of
line steps, counted from elevator top position.

U (bit 4) : Elevator is sent up (U = 1) /down (U = 0} the
requested number of line steps {Only signif-
icantif D = 1).

{bit 5) : Not used.

C (bit®): Journal copy is cut off after printing {only
significant for PTS 6223).

P (bit7): Journal copy is perforated after printing (only
significant for PTS 6223).

TAB

(bit 8—~15) : A tabuiation position can be set as two BCD-
digits. Bits 8 — 11 contain tens and bits 12 — 156
contain units.

HP {bit 0—1) is significant for all orders /06 - /08.

R-, D-, U-bit and TAB are only significant for order /08, and
C- and P-bit only for order /06.

/00 — test status:

A dummy character is sent to the printer and the return code
is set to the appropriate value. (bit 6, 10 and/or 15).
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Common functions for
orders /06, /07 and /08 :

Order

Continued DRTPO1

Alphanumeric characters within the range /20 — /5F, in the
user buffer, are accepted and sent to the printer. Furthermore,
the following special characters are processed:

/AE: Pointis printed as roomless. That is, the digit prior to
/AE is code converted and printed as roomless point
digit {point is placed to the right of the digit).

/13:  This code is sent directly to the printer. By hardware,
this will cause & special symbo! to be generated by
the selector unit.

/14:  Same function as for coda /13.

/11: Tabulation character {only cignificant for order /08).

The special characters should be included in the requested
length.

Leading spaces (/20) in the user buffer are ignored.

Hlegal character codes in the user buffer are ignored and bit
13 is set in the return code.

1 special characters /13 and /14 are to be used, they should
be requested during system generation. Non standard char-
acter codes for roomless point digits can also be specified
during system generation. Continuation of write request
when the selector unit or printing is inactive may also be
requested during system generation, (bit 15 set in return
code).

/06 — write journal:

Alphanumeric characters in the user buffer are printed on
the journal tape. The following sequence is carried out:

® A dummy character is sent to initiate output,
e Carriage return CR1 is sent and the print head is attached.
® Characters according to the user buffer are sent.
® HP of the control word is checked.
I1f HP = 0, carriage return is sent to the current station.
If HP = 1 carriage return is sent to the other station,
If HP = 2 the print head is not moved after print out.
® Line feed is sent to the journal tape.
e |f C-bit is set the journal copy is cut off.
e [f P-bitis set the journal copy is perforated.
® A dummy character is sent to end output.

If cut/perforate journal tape is to be used it must be request-
ed during system generation.
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Order

Order

Continued DRTPO1

/07 — write tally roll:

Alphanumeric characters in the user buffer are printed on

the tally roll.

The following sequence is carried out:

& A dummy character is sent to initiate output.

® The voucher/passbook status is checked. I the voucher/
passbook is in, a release voucher/passbook command is
sent to the printer and the driver waits until it is removed.
If the voucher/passbook is out, carriage return CR2 is sent
and the print head is attached.

® Characters according to the user buffer are sent.

e HP of control word is checked.
If HP = 0, carriage return is sent to the current station
If HP = 1, carriage return is sent to the other station.
If HP = 2, the print head is not moved after print out.

® Line feed is sent to the tally roll,

e A dummy character is sent to end output. Order /07 can
be excluded during system generation if it is not required.

/08 — write voucher/passbook:

The elevator is positioned at the requested line and alpha-
numeric characters in the user buffer are printed on the
voucher/passbook. The line feed should be given in the first
word of the user buffer as two 150—7 digits the number of
line feed steps, that the elevator should be moved).

The following sequence is carried out:

® A dummy character is sent to initiate output.

e Carriage return is sent 1o the current station.

e |f D = 0in the control word, or if the voucher/passbook

is not in, the elevator is sent to the top position and waits

for grasp.

Elevator is sent to the requested line,

That is:

If D = 0 the line feed is treated as an absolute number and

is counted from the elevator top position.

1 D = 1 the line feed is treated as a relative nurnber (up or

down depending on U) and is counted from the last elevator

position.

Print head is attached.

If PTS 6223 a space is sent.

e Characters according 1o user buffer are sent.
¥ a tabulation character (/17) is found the print head is re-
turned. Spaces are sent until the tabulation position is
reached, and the print head is attached again.
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DRTPO1

Recovery at power on :

Continued DRTPO1

During printing, the voucher/passbook status is checked.
{f the voucher/passbook is not in, the elevator is sent to the
top position and waits for grasp. The request is then re-
peated. No indication is given in the return code. As an
alternative chosen at system generation the write request is
completed at voucher/passbook out and bit 14 “through-
put error’’ is set in the return code.
R-bit in the control word is checked. {f R = 1, the elevator
is sent to the top position and waits until the voucher/
passbook is removed. If R = 0, no elevator movement is
carried out.
o HP of control word is checked.

{f HP = 0, carriage return CR2 is sent (standard).

If HP = 1, carriage return CR1 is sent (inverse).

If HP = 2, the print head is not moved.
e A dummy character is sent to end output.

After power failure on the CPU or printer the elevator is
sent to the top position and any running request is repeated
and the requested line is printed once more. No indication
is given in the return code uniess requested during system
generation.
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DRTPO2

General information

Calling sequence

Order codes

Buffer address
Requested length
Effective length

Return code

TELLER TERMINAL PRINTER DRTP02

. This driver handles Teller Terminal Printer PTE 6221, 6222

ar 6223 connected to the CPU via a CHLT or CHRT, and can
be used for both Assembler and CREDIT applications.
Alphanumeric characters are printed according to the user
print buffer. Only one line is printed at each request, to get
full control at recovery situations.

Journal, tally roll and voucher/passbook parts of the printer
are regarded as three independent logical devices. Three
different file codes are used: one for each type of printer.
This driver can be used instead of driver DRTPQO1 in every
system, provided the different user interfaces are considered.
However, this driver must be used in systems where the
interpreter language CREDIT is used.

Normal 1/0:

LDK A7, code
LDKL AB8, ecb-address
LKM

DATA 1

1/0 and Activate:

LDK A1, parameter
LDK A7, code
LDKL A8, ecb-address
LKM

DATA —1

DATA start address

The following order codes may be used:
/00 — test status
/06 — write
/0B — position lift and write
/22 — cut journal
/26 — perforate journal
/37 — grasp
/38 — release voucher/passbook

Only significant for orders /06 and /OB. The first word of
the buffer must be reserved for a control code and is in-
cluded in the length.

The following bits may be set by this driver:
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l DRTPO2

Control word

Order

Common functions for
orders /06, /0B, /22,
/26. /37 and /38

Order

Continued l DRTP02

Bit | Meaning

0 | Hlegal request

8 | Recovery executed on request

10 | End of journal tape/voucher out, depending on device

13 | Code check error

15 | Not operable, power off

Only significant for order /0B. The contro! word specifies the
lift position. The lift position is given as a binary value in the
right byte. Only absoiute positioning is used, i.e. the control
word gives the number of [ift steps from home (iift in top
position).

/00 — test status:

A dummy character is sent to the printer and the return code
is set to the appropriate value. Note that Bit 10 in the return
code means “‘voucher out” or “end of journal paper” dependa-
ing on the device used.

Continuation of request when the selector unit or printer is
inactive may be requested during system generation (bit 15
set in return code).

/06 — write:

Alphanumeric characters within the range /20—/5F, in the

user buffer, are accepted and sent to the printer. Further-

more, the following special characters are processed:

/AE: Point is printed as roomless i.e. the digit prior to
/AE is code converted and printed as a roomless point
digit.

/13:  This code is sent directly to the printer.

By hardware, this will cause a special symbol to be
generated by the selector unit.

/14:  Same function as for code /13.

/09:  The print head is moved to the rightmost print pos-
ition of the voucher print station. This character
shouid be present in the last buffer position.

/GD:  The print head is moved to the rightmost journal
print position. This character should be present in the
last buffer position.

Leading spaces {/20) in the user buffer are ignored.
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DRTP02 Continued DRTPO2

Illegal character codes in the user buffer are ignored and bit
13 is set in the return code.

If special characters /13 and /14 are to be used, they should
be requested during system generation. Non standard char-
acter codes for roomless point digits can also be specified
during system generation.

A short summary of the sequence followed when a write re-
quest is executed is given below:

e A dummy character is sent to obtain the status of the
printer.
If voucher/passbook printing is being performed, the
voucher/passbook must be in.
If tally roll printing is being performed, the voucher/
passbook must be out.
If these conditions are not fulfilled, grasp is carried out
in the first case and release in last case.
® Carriage return is sent and the print head is attached.
(if req. length = 0 — 2 no attach).
e If PTS 6223 is being used and voucher/passbook printing
is being carried out a leading space is sent.
Characters according to the user buffer are sent.
Voucher/passbook printing: if a tabulation character {/11)
is found, the print head is returned. Spaces are sent until
the tabulation position is reached and the print head is
attached again. During printing, the voucher/passbook
status is checked. If the voucher/passbook is not in, the
elevator is sent to the top position and waits for grasp.
Then the request is repeated. As an alternative, chosen at
system generation, the write request is completed at
voucher/passhbook out and bit 10 is set in the return code.

The control code in the first word of the bufter specifies
the paper feed. This'code has the following significance:

/2B: print with no advance.

/30: advance two lift steps before printing.

/31—/39: advance one to nine lift steps before printing.
Other codes: advance one lift step before printing.

Tally roll printing: During printing the voucher/passbook
status is checked. | the voucher/passbook is in, a release
command is sent to the printer and the request is repeated.
® After printing the print head is detached and carriage re
turn is executed if one of the two characters /09 or /0D is
present in the buffar,

Line feed is executed (not voucher/passbook printing) and
a dummy is sent 1o end output.
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DRTPO2

Order

Order

Order

Order

Order

Continued DRTP0O2

/0B - position lift and write:

Elevator position should be given in the right byte of the con-

trol word as a binary value, and indicates the number of line

feed steps that the elevator should be moved frcm home
position.

Before positioning a check is made that the voucher/passbook

is in. If not the command grasp is initially sent to printer.

During positioning the voucher/passbook status is checked

and, if the voucher/passbook is out, grasp is executed and the

request is repeated. As an alternative, chosen at system
generation the request is completed at voucher/passbook out
and bit 10 in the return code is set.

After lift positioning write voucher/passbook is carried out

(see order /06 write}

/22 — cut journal:

Journal copy is cut off (PTS 6223} and one line feed is made.

If the cut journal facilitiy is required it should be requested

during system generation.

/26 — perforated journal:

Journal copy is perforated (PTS 6223) and one line feed is

made. If the perforate journal facility is required it should

be requested during system generation.

/37 — grasp:

The foliowing sequence is carried out:

® adummy character is sent to initiate output.

® the elevator is sent to the top position.

® agrasp command is sent to the printer.

& adummy character is sent to the printer. When a data
request is returned from the printer the grasp has been
performed, i.e. the voucher/passbook is in and the next
character can be sent to printer.

e lift to top position is executed,
® the request is completed.
/38 — release voucher/passbook:

The lift is moved to the top position and a release command
is executed, After that a dummy character is sent. When a
data request is returned from the printer, the command is
complete i.e. the voucher/passbook is out and the request is
completed.
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DRTP02

Recovery at power on :

Continued DRTPO2

After power failure on the CPU or printer, the elevator is
sent to the top position and any running request is repeated.
Normally no indication is given in the return code. There is
a possibility, chosen at system generation, to get bit 8 set in
the return code if recovery has been carried out on a write
request (orders /06 or /0OB).
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DRTWO1

General information

Calling sequence

Order codes

Buffer address

Return code

Control word

CONSOLE TYPEWRITER DRTWO1

: This driver handles input from and output to typewriter

PTS 6862, connected to the CPU via the teletype-interface
or V24 interface.

Input and output can not take place at the same time, since
the connection only allows haif duplex transmission,

Normal 1/0:

LDK A7, code
LDKL AB, ech-address
LKM

DATA 1

1/0 and Activate:

LDK A1, parameter
LDK A7, code
LDKL AB, ecb-address
LKM

DATA -1

DATA start address

The following orders may be used:
/01 ~ basic read
/02 — standard read
/03 ~ numeric read
/05 —~ basic write
/06 — standard write

Significant for all orders: For order /06 the first word in the
buffer should be reserved for controf information. This word
is also included in the tength. For orders /02 and /03 the
length includes the end of record key.

The following bits may be set by this driver:

Order in which bit is set
Bit | Meaning /01]/02]/03!/05|/06
0 | tHlegal request XXX |X]X
9 | Time out XXX
12 | incorrect length X 1 X
13 | Code check error X [ X X
14 | Throughput error X

Only significant for arders /02 and /03. For these orders it
may contain a keytable address. The keytable contains a list
of end of record keys. If the keytable address is zero then no
keytable will be used. The format of the keytable is as
follows:
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DRTWO1

Order

Common functions for
orders /02 and /03

Order

Order

Order

Continued DRTWO1
No. of
EOR keys | €Y1
key 2 key 3
key 4 key 5
etc

/01 — basic read:

The requested number of characters are read and stored in
the user buffer without any check.

The driver checks every received character in the following

sequence:

e |f the received character is found in the key tabie, the
key is stored in the user buffer and the request is immed-
iately completed. The end of record key is also code con-

verted and stored in the control word so that for Assembler

applications KEY 1 gives 0, KEY 2 gives 2, KEY 3 gives 4

and so on to enable indexing. For CREDIT applications

KEY 1 gives 1, KEY 2 gives 2, KEY 3 gives 3 and so on.

If the keytable address is zero in the control word a

standard key TWEOR is used as end of record key.

Special characters, clear and backspace, are checked and

the corresponding functions are carried out.

e Alphanumeric/numeric characters are stored in the user
buffer. If overflow occurs in the buffer the request is
completed with bit 12 set in the return code. The request-
ed length should include the end of record key.

e |f the received character cannot be identified in the tests
above, it is treated as undefined and the request is com-
pleted with bit 13 set in the return code.

The undefined key is stored in the user buffer and the
control word remains unchanged.

/02 — standard read:

Alphanumeric characters within the range /20—/5F are
accepted and stored in the user buffer,

/03 — numeric read:

Only digits within the range /30—/39 are accepted and
stored in the user buffer,

/05 — basic write:

The requested number of characters are sent to the printer
without any check.
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' DRTWO1

Order

Time out function

Special characters

Continued DRTWO1

/06 — standard write:

The first word in the user buffer is reserved for controf

information. It must contain one of the following codes

in the right hand byte:

/2B : print the line without advancing the paper. The print
head is not moved before printing the text.

/30 : advance the paper two lines before printing and
perform carriage return.

/31: skip to top of the page {form feed) and perform
carriage return before printing.

All other codes cause carriage return and line feed before

printing.

All alphanumeric characters within the range /20—/6F in the

user buffer are aceepted and sent to the printer,

Codes /60—/7F are reduced by /20 giving /40—/5F.

Furthermore, the foliowing special characters are processed:

/AE : Printed as point {/2E)

/11 : Tabulation character. This character should be follow-
ed by two ISO-7 digits giving the tabulation position.
Tabulation character and position should be included
in the requested length.

/07 :  Bell is sent to the printer.

For input it is possible to include a time-out function. If a

key has not been pressed within a certain time, the request

will be ended with bit 9 set in the return code. The timer is
restarted for each depressed key.

If time out is required it must be requested during system

generation.

Some keys have a special meaning to the driver. These keys

are:

TWEOR : Standard end of record key.

This is used by the system when keytable address
is zero.

TWCLR : Clear key. The user buffer is cleared. This does not

cause completion of the request.

TWBSP : Backspace key. The last reported character is

cleared in the user buffer. This does not cause
completion of the regquest.
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DRTWO1

Recovery at power on :

Continued

At power up the following actions are taken:

DRTWO1

o If the order was /01, /02 or /03 the read request is com-

pleted with -2 set in the control word.

If no read request is running a power up flag is set, causing
the first read request after power on to be completed with

the control word set 1o -2,

Completion of read request, if required, must be requested

during system generation.

the request is completed.

If the order was /05, bit 14 is set in the return code and

e |f the order was /06, the print head is sent to the position

it had before the write request and the line is printed once

more. No indication is given in the return code.
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TIODM

General information

Calling sequence

Order codes

Buffer address

Requested length
Effective length

Return code

DATA MANAGEMENT TIODM

This driver provides data management facilities for the files
held on uptc two PTS 8875 disk drives. The disk drives are
controlled via the disk driver DRDUQ1 (which is called by the
data management task). The general information in the driver
description for DRDUO1 also applies to the data management

driver,

For a full explanation of the facilities offered by the data
management routines see the Data Management Manual (M07).

Normal 1/0:

LDK
LDKL
LKM
DATA

A7, code
A8, ech-address

1

1/0 and Activate:

LDK
LDK
LDKL
LKM
DATA
DATA

A1, parameter
A7, code
A8, ecb-address

-1
start address

The following orders may be used:

/02 —
/03 —
/06 —
/09 —
/0A —
/0B —
/oc —
A -
/1B —
1c -
/1D —
/1E —
/22 -
/23 -
/24 —

sequential read

read VTOC record

sequential write

release exclusive access

random read

random write

random delete

indexed random read

indexed rewrite

indexed delete

indexed insert

indexed read next

close

get current data record number
get current index record number

Only significant for orders /02, /03, /06, /0A, /0B, /1A, /18,
/1D, /1E.

Only significant for orders /02, /03, /0A, /1A, /1D, /1E. if the
requested length is smaller than the record length only the
most significant part of the record will be moved to the user

buffer.

The following bits may be set by this driver:
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TIODM

Continued TIODM

Order code in which bit is set

Bit Meaning 102 1/031/06 |/09 |/OA [/0B [fOC|/1A|/18|/AC|/1DINE|/221/23 {/24
0 Request error XIX[ X X[X{IX[X]|X]IX]|X[X}X[X]X]X
1 Key not found X X
2 Record protected X X XXX XX | X|[X]|X
3 End of file X XX | x| X X | X | X
4 No data X X X X X
5
6 Next key same X X IX [X
7 Retries performed X |xt X XXX XX }X]|X[X
8 New volume loaded | X | X | X X X|X|X|XPX] XX
9

10 End of medium X XXX X|XIX]|X|X

1

12 Incorrect length X X X X X

13

14 Disk 1/O error X [ X | X XXX X]X{X[XIX|X

15 Disk not operable X | x| x XXX XXX |X][X

Bit 3 Request error

Set for request errors such as illegal order, unknown
file code etc.

Bit 1 Key not found

Set if the symbolic key required for indexed random
instructions was not found in the index file.

Bit 2 Record protected

Set if the accessed record is under “‘exclusive access”
at the time of the read request, or the record is not
under “exclusive access’”’ and the record status
indicates “USED" at the time of a write request.

Bit3 End of file

Set if the accessed record has a logical record number
greater than the “’last record No.”" updated by
sequential write,

Bit4 Nodata

Set if the record status character indicates ““free’’ at
a read-request.

Bit5 Not used.
Bit6 Next key same

Set if the symbolic key in the next used index record
is the same as in the current index record.

Bit 7 Retries performed

The driver has retried an 1/O action that was in error.
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TIODM Continued TIODM

Bit8 New volume joaded
Set at the first request after a new volume has been
loaded.

Bit9 Not used.
Bit 10 End of medium

Set if the requested record is outside the physical
space reserved for the file at creation time.

Bit 11 Notused.

Bit 12 Incorrect length
Set if the requested length is less than the record
length at read request.

Bit 13 Not used.

Bit 14 Disk I/0 error
Set for hardware errors e.g. seek error, CRC-error,
throughput error,

Bit 15 Disk not operable.

Control word : Significant for orders /02, /03, /06, /0A, /OB, /14, /1B, /111,
/1E. At the time the request is made the control word shouid
contain a logical record number in CW1 and CW2, or the
address of a symbolic key in CW1 and key length in CW2.
The logical record number starts with 1 and is a 23 bit (right
justified) integer. The first characters should contain hexa-
decimal zero and the sign bit of the third character is not
used.

Order : /02 — sequential read:

A record will be read into the user buffer according to the
rules for sequential read, described in the Data Management
Manual (M07).

The requested length must be filled in by the user and will
define the length of the user buffer.

The effective length will, at return, contain the record
length (the part of the block moved to the user record area).
If the requested length is smaller than the record length
defined at file creation time, only the most significant part
of the record will be moved.

The control word will be set by data management to the
current logical record number.

If a correct return is made the record read is set to exclusive
access for the calling task.

Qrder 1 /03 — read VTOC:
This order is used to read the volume table of contents (VTOC)
for the assigned file into the user buffer. If the requested

length is less than the length of the VTQC, only the most
significant part of the VTOC is moved to the user buffer,
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TIODM

Order

Order

Order

Order

Continued TIODM

/06 — sequential write:

A record will be written from the user buffer according to the
rules for sequential write, described in the Data Management
Manual (MQ7).

The control word will be set by data management to the

logical record number written by this instruction. To check

the record status the record space is read before it may be
overwritten, If the record is ““free’ it will be changed to “"used’’
and the record will be put into the sector buffer and the record
is immediately written on disk. If the status is "‘used’ the
sequential write is not allowed,

/09 — release exclusive access:
The current record in the file specified by the file code in the

ECB will no fonger be under “exclusive access’’. This order
does not result in any physical 1/0.

/0A — random read:

A record will be read into the user buffer according to the
rules for random read described in the Data Management
Manual (MO7).

The requested length and effective length are used in the
same way as for order /02 {sequential read).

The control word must be set by the user to the logical record
number of the record to be read.

/OB — random write:

A record will be written from the user buffer according to
the rules for random write described in the Data Management
Manual (M07).

The control word must be set by the user to the logical
record number of the record to be written,

To check the record status, the record space is read before it
may be averwritten. If the record is ‘“free’’ it will be changed
to “‘used’” and the record is written, The record is written if
the record is "used’” and under exclusive access. If a “‘used’’
record is not under exclusive access the return condition
“’record protected”’ is set.

After this order the record written will no longer be under
exclusive access.

If the exclusive access check is required it must be requested
during system generation.
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TIODM

Order

Order

Order

Order

Continued TIODM

/0C — random delete:

The status of the specified record will be set 10 “free”.
This order is only ailowed fer a record which is under
exclusive access, After the order the free record space will
no fonger be under exclusive access. There is no check that
the record was already ““free’”.

If the exclusive access check is required it must be requested
during system generation.

The controf word must be set by the user to the logical
record number of the record to be deleted.

/1A — indexed random read

A record will be read into the buffer according to the rules
for indexed random read described in the Data Management
Manual (M07).

The requested length and effective length are used in the
same way as for order /02 {sequential read), that is, they
apply to the data record. The control word must contain
the symbolic key and key length of the data record to be
read.

The current record number of both the index file and the
data file will be updated to the index record and data record
accessed by this order.

/1B — indexed rewrite

A record will be written from the user buffer and replace
the record on the disk that has just been read according to
the rules for indexed rewrite described in the Data Manage-
ment Manual (MQ7),

Before the record is written, the record that it is replacing
must have been read with exclusive access set. Exclusive
access is released after this order.

The current record number will be set to the record just
rewritten,

{f the exclusive access check is required, it must be requested
at system generation time.

/1C — indexed delete

The status of the referenced data record is set to “free”,
When this has been done successfully, the index record that
refers to the deleted data record is also set to “free”.

This order is only allowed for a record that is under exclusive
access. There is no check that the record was already ‘‘free””.
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TIODM

Order

Order

Order

Order

Order

Continued TIODM

If the exclusive access check is required, it must be requested
during system generation.

The control word must contain the symbolic key and key
length of the data record to be deleted.

The current record number is unaffected by this order.

/1D - indexed insert

A record will be written from the user buffer to the data file
after the last record in the file. The last record number will
be updated. A new index record, with the logical record
number of the new data record, is placed in the correct
position in the index file, If an index record exists with the
same symbolic key, the new index record will be placed in
front of the old one.

The current record numbers for both the data file and index
file are set to the new records.

Exclusive access is not set with this order.

/1E — indexed read next

A record will be read into the user buffer from the data file
as indicated by the next index record after the current index
record number,

The current record numbers in both the data file and the
index file will be updated.

The control word is empty at the time the request is made.
Exclusive access can be set for this record in the same way as
for indexed random read.

/22 — close file:

This order indicates to data management that the file
specified by the file code on the ECB is no longer required
by any task. It may not be used again by any task until a file
code is re-assigned to the file.

/23 — get current record number of the data file:

The current record number of the data file is put into the
control word. No /O operation occurs and only the file
code is required as a parameter.

/24 — get current record number of the index file:

The current record number of the index file is put into the
control word. No 1/O operation occurs and only the file
code is required as a parameter.
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TIODM

System generation
parameters

Recovery at power on :

Continued TiODM

In addition to the parameter mentioned above {exclusive

access handling) the following parameters must be supplied

during system generation.

o Number of disk files. This is the maximum number of

data management files which can be assigned at the same

time.

Number of file codes. This is the maximum number of

file codes which can be used for data managerment files.

e Number of buffers. This is the number of sector buffers
to be used by data management,

If there is a running disk |/O-request when power fail
occurs, this request is immediately completed at power up
and bit 14 "“disk 1/0 error” is set in the return code.

After power fail the disk drive will remain not operable
until it is started manually. When the disk drive becomes
ready again the volume label is read by the disk driver,

¥ a new volume name is entered the next data management
request will be aborted and bit 8 "'new volume icaded” is
set in the return code.
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36 Special calls

This section contains detailed reference information about two functions which are
called by the LKM, DATA 1, the ATTACH/DETACH function and the INTERTASK
COMMUNICATION function,

During system generation, certain parameters concerning the handling of the functions
can be specified. The parameters are described for each function in this section, The
words ‘‘system generation’’ are printed in bold type throughout this section in order to
highlight these parameters. Most parameters are specified during the “‘conditional
assembly’’ specification. Where this is not the case the relevant part of system
generation appears in brackets.

3.6.7
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ATTACH/DETACH

ATTACH/DETACH

General information

Calling sequence

Order codes

ecb-address

The ATTACH request is used when a task wants to have
exclusive access to a device. The other tasks are locked out
from 1/0 on this device.

When a device has been attached to the task all 1/O requests
from other tasks are put into the device queue and will not
be executed until the device is detached.

The DETACH request is used for releasing the attached
device. The detach request must be performed by the task
that made the attach request.

LDK A7, code

LDKL A8, ech-address

LKM

DATA 1

“’Code’ has the following layout:

bit 0 7 8 9 15
J w ] E ]order code ]

bits 0—7 — are not significant.

bit 8 — wait bit, must be set (1),

bit9 — echo bit, must be reset {(0).

bits 10—15 — are the order bits specifying the function.
The following order codes are available:

/3B : attach
/3C : detach

The ecb-address is the pointer to the event control block
which has the following layout:

byte address

0 status ] file code*
2 not used
4 not used
6 not used
8 return code
10 control word*
“‘status”’ — This field is used exclusively bythe

monitor. Bit 0 {(most significant) is set to
1 on completion of the 1/0 operation.

“’file code’’ — specifies the device to be attached to or
detached from the requesting task. File
codes are associated with devices during
system generation (see list in section 3.4
of recommended file codes).

File code has to be specified by the user.

3.6.2
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ATTACH/DETACH Continued ATTACH/DETACH

“return code'’ — In the word return code two bits indicate
how the event is completed. ’
bit0 — request error
bit9 — device not available (only order

/38).

“‘control word"’— The control word is only significant for
order /3B. The control word contains the
specified time-out value in multiples of
100 ms. That specified time the attach-
reguest stays on and after that time the
r&quest is aborted and that is indicated in
the return code (bit 9).

A time-out setting of zero implies a test
on device for availability. The control is
immediately given back to the task which
issued the request, with in the return code
the information whether the device is
attached or not.
Control word has to be specified by the
user with order /3B.

Order /3B — attach

The specified device is attached to the requesting task and

stays under control of that task until a detach request is issued

by the controlling task. If the device is not available after some
time (time-out specified in control word) the request is aborted
with bit 9 set in the return code.

1/Q requests for the device from other tasks are queued in the

device queue, The requests are executed after the device is

detached. The attach and 1/O requests are queued in the
device queue which is organized first in first out within
priority.

Order /3C — detach

The specified device is detached from the task issuing this
detach request,

After the detach the device can be used by any other task as
specified by the device queue or program.

3.6.3
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INTERTASK COMMUNICATION J INTERTASK COMMUNICATION

General information : This intertask communication processor which handles the
communication between tasks can be included at system
generation time, With the intertask communication
processor it is possible to transfer data from one task to
another task. However, the sending task has to issue a write
request and the receiving task has to issue a read request,

A write request is always addressed to a specific task in
contrast to a read request which is used for receiving data

from any task,

It is strongly recommended to assign the same file codes for
intertask communication to all tasks (/DO — input, /D1 —

output) at system generation.

Calling sequence : Intertask communication
LDK A7, code
LDKL A9, ecb-address
LKM
DATA 1

Intertask communication with activation

LDK A1, parameter
LDK A7, code
LDKL AS8, ech-address
LKM

DATA —1

DATA start-address

“Code’" has the following layout:

bit 0 7 8 910

L ] W—LE I order codeJ

bits 0—7 — not significant

bit 8 — wait bit

bit9 — echo bit must be reset (0)

Bits 10—15 — are the order bits specifying the function.
Qrder codes : The following order codes are available:

/02 : read

/06 : write

/39 : set time-out

ecb-address : The ecb-address is the pointer to the event control block

which has the following layout:

3.64
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INTERTASK COMMUNICATION Continued INTERTASK COMMUNICATION

byte address

0 status | file code*
2 buffer address*
4 requested length™
6 effective length
8 return code
10 control word*

“status’’ - This field is used exclusively by the
monitor. Bit O {most significant) is
set to 1 on completion of the |/0
operation.

“file code”’ — Specifies the file code for input or

output in accordance with the order
code (input-read, output-write).

“‘buffer address” ~— Points to the buffer address used with
the intertask communication. (Used
with orders /02 and /03.)

“requested length’” — Length of the data to be transferred
inclusive of the control word in
buffer. (Only used with orders /02
and /03.}

“‘effective length”” — In this word the number of trans-
ferred characters are administrated.
(Not significant with order /39.}

“return code”’ — The return code gives information
about the status of the 1/0 request
after completion.

bit0 - request error
bit9 — time-out
bit 12 — Incorrect length

(Requested length of read
request less than requested
length of attached write
request.)

“contral word” — Only used with order /39 and will
contain a time-out value {marked in
multiples of 100 msec) or if no time-
out is wanted, the value should be —1,

* has to.be supplied by the user.

3.6.5
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INTERTASK COMMUNICATION Continued INTERTASK COMMUNICATION

Order

Order

Order

/02 — read

With the order read the task is prepared to receive data from
another task, which has issued a write for this task,

The first word of the buffer is reserved and shouid be
included in the requested length. After completion of the
read the first word in the buffer contains the task
identification {TID} of the task from which the data were
transferred.

The words buffer address, requested length, effective length
and the return code have the normal meaning.

/03 — write

The write order prepares a data transfer from this task to
another task which is addressed by the first word in the
butfer.

The write is accepted by the addressed task if that task has
issued a read. If no read is issued, the write is put into an
input queue (first in—first out) attached to the addressed task.

The words buffer address, requested length, effective length
and the return code have the normal meaning.

/39 — set time-out

The set time-out request is issued by the monitor to supervise
the read and write request within the intertask communi-
cation, If the issued read or write request is not completed
within the specified time, bit 9 of the return code word wil
be set. For read and write different time out values can be
set. The time-out value is specified in multiples of 100 msec.
in the control word of the ECB. A time-out request for read
uses the input file code (recommended /D0).

A time-out request for write uses the output file code
{recommended /D 1}.

A time-out value is valid until changed by a new set-time-out
request. If no time supervision is wanted (for a non-expired
time-out value) the control word of the set time request
should be set to —-1.

A set-time-out request should be issued without wait on event
before the read or write request is issued which needs the time
supervision.

Buffer address, requested length and effective length are not
significant. '

3.6.6
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4. TOSS UTILITIES

4.1 Introduction

The TOSS utilities are a set of routines which carry out various housekeeping functions
on data files and program files. The routines are as follows:

Name Function

CcDD Copy disk to disk
CFF Copy file to file
CFT Copy file to tape

CPP Copy program
CRF Create file
CRV Create volume

CTF Copy tape to file

DLF Delete file

LFD Load flexible disk

PDS Print disk sector

PRF Print file

PVC Print volume table of contents

SCT Scan tape

ubDs Update disk sector

UFD Unload flexible disk.

All of the above routines except CPP operate on data files, CPP operates on disk
resident program files.

TOSS utilities can be executed as independent programs or they can be link edited into
a normal application program. The function of the present chapter is to describe the
application program interface to TOSS utilities. The use of TOSS utilities as independent
programs wil! not be described.

4.7.1
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4.2 Copy Tape to File and Copy File to Tape

The utilities CTF and CFT are designed to handle %" magnetic tape and cassettes
tabelled according to the ECMA-41 basic or compact labelling system. Multi-volume
files are supported, and the different tracks of a cassette are regarded as different
volumes.

4.2.1
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4.3. Print File and Scan Tape

The following output formats are available with these utilities (PRF and SCT):

e Compact format

The record is printed with no conversion except for unprintable characters, which
are replaced with * . . {f unprintable characters have occurred ‘%%%’ is output im-
mediately after the contents of the record.

e Spaced format

Data is printed with spaces separating the characters. Unprintable characters are out-
put as ‘# followed by two hexadecimal digits representing the internal value.
Space is printed as underscore, and underscore as $ UN.

e Hexadecimal format

Data is printed in hexadecimal form with 16 bytes/line. The character equivalent is
output in the right margin, with periods representing unprintable characters.

4.3.1
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4.4. General Interface Rules

The calling sequence for all utiities is as follows:

LDKL A12, pb-address

CF A14, name

Where ““pb-address” points to a parameter block which contains all the information
needed by the system to run the utility, and ““‘name’’ is the name of the utility (e.g.
CDD, CFF). No validity check is performed by the utilities on the contents of the
parameter block.

The utilities write a return code into register A1 before returning to the application
program. If A1 is zero then no error has occurred. The significance of non-zero
return codes is described in the utility reference section (4.5).

For some utilities register A2 contains an additional return code concerning 1/0
errors. This is the return code generated by the relevant 1/0O driver. The significance
of these return codes is discussed in the driver reference section (3.4).

4.4.1
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4.5 Utility Reference

This section contains detailed reference information for each TOSS utility.
The information for each utility is given in alphabetical utility name order. That is,
first utility BIX, then CCF, and so on.

4.5.1
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BiX BUILL iINDEX FILE BIX

Description ;. This utility is usen 1o ¢ a sequential file that contains
the index records for & given cata file, by reading the data
file in conjunction w th rarameters supplied by the
programmes.

The input fiis is reac untii End of-Medium is reached, and
recorcs coiitaining noc G.lo are skipped. Both files must
reside on i £ oo created by the utility must
have been pre th the CRF utility.

< Tite must be set to the

Acters.

e tie to
=T nea

The record lergri o
length of ths ke
v 31X 15 not ready to be used as an
oo e sorted using the SRT
s imput 0 the RIX {Reorganize

Note: the ourpul s
index
utility, and then

fndex} utitity, i aroee 10 sreate the actual index files.
Calling Sequence . LDKL A12,pb-address
CF A14,BINDEX
Parameter block : word
0 BUF1
2 BUFZ
4
53 FC3 FC4
8
10
12 AN
14
16
18
20 DEV1 DEV2
22 KA
24 KL

BUF1 : Data file sector buffer address
BUF2 : index (output) file sector buffer address

FC3 : File code of input file
FC4 . File code of output file
DEV1 : Input device indicator; must be setto D
DEVZ2 : Output device indicator; must be set to D
KA : Relative character address of key in data record;
position O indicates 1st byte in record
KL 1 Key length in characters (1—255)
452
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BIX

Return Code

ZERZZRRER2

T | [ R S T 1)

CONGOARWN=O

Continued BIX

No error

Input 1/ error (A2 = return code)

Output /0 error (A2 = return code)
Blocksize error

Not used

Key definition is outside record boundaries
File organization isnot S

Record length error

Output file is not large enough

Output file is not empty

4.5.3
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CCF COPY CARDS TO DiSK FILE CCF

Description : This utility is used to copy cards to a disk file previously
defined using the CRF utility, The output file must be
empty, otherwise an error message is output.

Reading and writing wili be carried out until a card is read
containing :EOF in columns 1—4, A message s then output
to the operator’s console stating how many cards have been
copied.

If the output record length is greater than 80 bytes, the
remainder of the records will be padded with blanks. If the
record length of the output file is less than 80 bytes, the
cards must contain bianks in solumns having 2 number
higher than the cutp.at record length, otherwise copying is
terminated and an error message displayed on the operater’s

console,
Calling sequence : LDKL A12 pb-address
CF A14,COPYCF
Parameter block : word
0 BUF1
2 BUFZ
4 FC2
8 FC3 FC4

BUF1 : Address of record butfer 1
BUF2 : Address of record buffer 2

FC2 . File code of the operator’s output device
FC3 : File code of the card reader
FC4 : File code cof the disk output

No error

Input /0 error {A2 = raturn code)
Qutput /O error {A2 = return code)
Card reader not operable

Output file not large enough
Output file not empty

Not used

Faulty record tength:

Disk not operable

Return code

I

o

>>>r>>r D>
i
XNONRARWN O
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cDD COPY DISK TO DISK cDD

Description . This utility is used to copy a whole disk to an empty disk
already formatted.
The program makes a check that the output disk is empty.
A check is also made that the VTOC of the output disk is
large enough and that the free space on the output disk is
sufficient.
The volume name is not copied to the output disk.
If a file on the input disk is divided into more than one
extent, it will, if possible, be put together in one extent on
the output disk.
Empty areas and badspots are not copied.
If some sectors cannot be copied due to a disk error the
destroyed record numbers will be communicated to the operator.
Calling sequence : LDKL A12, pb-address
CF A14,COPVOL
Parameter block

word
0 BUF1
2 BUF2
4 FC2
6 | FC3 FC4
8 L -
10 Volume name 1
12
14
16 i Volume name 2
18 [

BUF1: The address of sector buffer 1

BUF2: The address of sector buffer 2

FC2 : File code of the print device

FC3 : File code of the input disk

FC4 : File code of the output disk

Volume name 1: Volume name of the input disk
Volume name 2 : Volume name of the output disk

4.5.5
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CcDD

Return code

233£>>>>>

[ SN

o onononon o

VNP ORWN—=O

Continued CcDD

No error

tnput /O error {A2 = driver return code)
OQutput |/O error {A2 = driver return code)
Volume name and file code do not correspond
Output disk not empty

VTOC overflow

Disk overflow

Fauity disk format

Flexible disk write protected

456
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CFF

Description

Calling sequence

Parameter block

Return code

ZEREE22

COPY FILE TO FiLE CFF

. This utility is used to copy a disk file to an empty file area

previously reserved using the CRF utility.

The program can be run with or without packing. If packing
is used, records containing no data on the input file will not
be copied. This means that randomly written files must be
copied without packing.

Records placed after the last record number on the input file
will also be copied.

The program checks that the last record number is zero on
the output file and that the record lengths correspond on the
input and output files.

The program also checks that the input and output file
organizations are the same.
LDKL A12, pb-address
CF A14,COPF(IL
word

BUF1
BUF2

2
4
6| FC3 FC4
8 PACK

BUF1 : The address of user buffer 1

BUF2 : The address of user buffer 2

FC3 : File code of the input file

FC4 . File code of the output file

PACK : Pack indicator. Zero means no pack,
non-zero means with packing.

No error

Disk not operable

Disk 1/0O error {A2 = driver return code)
Faulty record length

Output file not large enough

Output file not empty

File organization error,

SO A WN = O
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CFT

Description

Calling sequence

Parameter block

COPY FILE TO TAPE CFT

This utility copies a disk file onto tape cassette or %'" magnetic
tape.

All records up to end of file are copied, except for deleted {no
data) records. Cassettes and magnetic tapes are written with or
without labels. If labels are written, the following fields in the

label record are copied from the VTOC:

e file name

e creation date

® retention period
If desired, several records can be blocked to form one block
on tape.

The cassette or magnetic tape is not rewound at exit: it is there-
fore possible to copy several files from disk to the same cassette
or tape. To rewind the cassette or tape the utility ULD (Unload
Device) must be used.

LDKL A12, pb-address
CF A14,COPYFT

: word
o] BUF1
2 BUF2
4 | FC1 FC2
6 | FC3 FC4
8 LBL2
10 BLF2
12
14 SEQ2
16
18 VOLFUN
20 DEV2
22
30
VOLID
38
458
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CFT

Return code

BUF1

BUF2
FC1
FC2
FC3
FC4
LBL2

BLF2

SEQ2

Continued CFT

The address of a buffer jarge enough to contain one
tape block.

The address of a buffer at least 128 words long.
Operators input device.

. Operators output device.

File code of the input file.

File code of the output file

Labelled tape flag. This must be 1 if the tape is
labelled otherwise 0.

Block factor on output tape {binary value). This
must be 1 if no blocking is required.

Sequence number flag. 1f = 1, block sequence num-
bers will be written on to the output tape.

VOLFUN : Subroutine entry address.

Moo
WK = O

When EOT on the output tape is detected, this
routine is called {with a CFl A14, 18, A12
instruction), to request mounting of a new
volume. Upon return FC4, and eventually
VOLID, are assumed to be filled in with appro-
priate values.

Qutput device type - one 1S0—7 character:

‘T’ if tape cassette, ‘M’ if %2’ magnetic tape.

: The new tape volume identifier.

Only significant if LBL2 =1,

No error

Qutput /0 error (A2 = driver return code)

Input 1/Q error (A2 = driver return code)
Erroneous blocksize - the block factor specified is
too big. The blocksize becomes larger than allowed
for the output device.

4.5.9
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CIT

Description

Calling sequence

Parameter block

COPY |IBM FILE TO TOSS CIT

This utility is used to copy a file from an 1BM-labelled
flexible disk to an empty file on a TOSS-labelled disk,
previously created with the CRF utility.

The program can be run with or without packing. If packing
is used, records indicating deleted data and records placed
after the end of data on the input file will not be copied.
Data on the IBM-labelled disk must be EBCDIC-coded, and
will be converted to ASC!! code by the program.

The program checks that the LRN on the output file is zero,
and that the input and output files have the same record
length.

File codes /F8~/FB are used when searching for the volume
identity. Sectors 0826 are used when searching for the
data set name.

Muitivolume data sets are not allowed.

LDKL A12,pb-address
CF A14,COPYIT

. word
0 BUF1
2 BUF2
4
6 FC4
8 - -
10 | voiumeElD |
12
14 1 i
8 | DATASET i
18 NAME
20 i
22 PACK
BUF1 : Address of record buffer 1.
BUF2 1 Address of record buffer 2.
FC4 : File code of output file.
VOLUME ID 1 Volume name of input disk.
DATA SET NAME : Name of input data set.
PACK 1 Pack indicator. Zero indicates no

packing.

4.5.10
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CIT

Return code

rPrPrr>rPp

S LaoLLn

(U T T I A A ]

NOODWN=0O

Continued

No error

Disk not operable

Disk 1/0 error (A2 = return code)
Faulty record length

Output file not large enough
Qutput file not empty

Data set name not found

Input volume name unknown

4.5.11
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cpp

Description

Calling sequence

COPY PROGRAM CPpP

This utility is used to move a program from a DOS6810 for-
matted volume and place it on a TOSS formatted volume.

A special UF-file on the DOS volume must contain the names
and userids of the load modules in order to build up a library
file. The sequence in which the module names have been gen-
erated in this file determines the segment numbers to be

used when running the application. The "‘root” is segment 0
and the other ones are numbered from 1.

While creating the library file the load segment block table
{LSBT) is built up in memory ana, after the last segment of
the file is written on disk, this table is stored in the first sector
of the file.

As a result of the CPP utility there is a print out, on the opera-
tors typewriter, of all modules and the corresponding segment
numbers, with segment lengths in bytes {hexadecimal).

LDKL A12,pb-address
CF A14,COPPRO

4.5.12
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cpp

Parameter block

. word

0o o N

10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42

BUF1
BUF2
FC1
FC2

FC3
FC3

Continued CPP
BUF1
BUF2
FC1 FC2
FC3 FC4
"~ INPUT 7

VOLUMENAME 1

OQUTPUT
VOLUMENAME 2

INPUT
FILENAME 1

INPUT
USERID

QUTPUT
FILENAME 2

: The address of the big sector buffer
- 1640 words.

: The address of the small sector buffer
- 205 words.
Filecode of the operators keyboard
- /20.
Filecode of the operators printer - /30.
Filecode of the input disk (DOS).
Filecode of the output disk ({TOSS).

VOLUME NAME 1 Volume name left adjusted and padded

with spaces, written in the volume label
of the input disk {DOS). No spaces are
allowed in the volume name.

4.5.13
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cep Continued CPP

VOLUME NAME 2 : Volume name left adjusted and padded
with spaces, written in the volume labei
of the output disk. {TOSS). No spaces
are allowed in the volume name,

FILENAME 1 . File name left adjusted and padded
with spaces. This is the name of the UF-
file containing the module names and
userids of modutes to be copied into
the file.

USERID + Userid left adjusted and padded with
spaces. This is the name of the user
where the UF-file resides (FILENAME
1). No spaces are allowed in the userid.

FILE NAME 2 . File name left adjusted and padded
with spaces. This is the file where the
library file is stored. No spaces are
allowed in the file name.

No error

Disk not operable

Disk 1/0 error

fnput filename unknown
Userid unknown

Input volume name unknown
Target area of output volume name too small
Output volume name unknown
Not used

Qutput filename unknown
Flexible disk write protected

Return code

L (I (G S A A A I |

L OONOOTAWN=O

DPPPrrrD>Pr>>
o

[N AN N NN
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CRF

Description

Calling sequence

CREATE FILE CRF

This utility is used to create a file on volumes already for-
matted.

The program searches for an empty space large enough to
hold the file. If such an area is not available and a standard
file is being created, it searches for a maximum number of
4 areas together being large enough to contain the file.
The order in which the maximum of 4 volume names are
given determines the order in which the volumes are
searched. 1n the case of a library file only one file extent
is allowed.

The volumes on which the file has to be created must be on-
line together. File codes /FO—/FB are used when searching
for the volume names. If free space has been found, the
VTOC s of all volumes are updated. The file organisation in
the VTOC is set to ‘S’ in the case of a standard file and to
‘L" in the case of a library file. The created file will be filled
with “FREE" records. These records will contain spaces.
Non-standard files will at this moment be treated in the same
way as standard files.

On the operator’s printer there is also a listing giving the
volume name, file extent number, extent base and extent
fength for all file extents of the created file.

LDKL A12, pb-address

CF A14,CRFILE

4.5 15
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CRF Continued CRF
Parameter block : word
0 BUFT
2 BUF2
4 : FC2
6 | FORG el
8 | - i
0 | FILE NAME
12 i
14 [
1w | |
18 VOLUMENAME 1 |
20 [
22 i
2 [ VOLUME-NAME 2 |
% |
28 | |
3 | VOLUME-NAME3 |
32
34 | i
% | VOLUMENAME 4 |
38
40 | j
a2 | CREATION-DATE |
44
4 | RETENTION
4 1 pemiop BF
50 RECORD LENGTH
S-file L-file
52 KA MONITOR NO|SOP SWITCH
54 NIFE ] or PROGRAM LENGTH
56 | NO.OF RECORDS e

4516
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CRF

Continued

CRF

BUF 1 : Address of the sector buffer.

BUF2 : Address of the print buffer.

FC2 : File code of the operator‘s print device.
F.ORG : File organisation copied to the VTOC for the

created file.

FILENAME : Fiie name left adjusted and padded with
spaces, written in the VTOC for the created
file. No spaces are allowed in the file name.

VOLUME NAME 1-4

CREATION DATE

RETENTION PERIOD

Names of volumes where a search
for free space areas. Unused en-
tries should contain spaces.

Six characters copied to the
VTOC for the created file.

Three characters copied to the
VTOC for the created file,

BF . Blocking factor. That is the number of records
within one block (one byte binary value).
The BF is set to 1 if the file is a library file.

RECORD LENGTH

For S-files
NIF

KA

NO. OF RECORDS

For L-files
MONITOR NO.

SOP SWITCH
PROGRAM LENGTH

4517
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One word binary value.

Note that the status character
maintained on disk for each
record is not included in the
record iength. The record length
is set to 400 if this is a library file.

One byte binary value, being the
number of index files related to
this data file.

Binary value, indicating the
relative character address of
the symbolic key within the
data record (O—n). This is only
significant for index files and
must otherwise be zero.

1 word binary value.

Not relevant for L-files.

Max. value = 8388607.

One byte binary value indicating
which Monitor has to be used to-
gether with the application.

One byte binary value indicating
which switch on SOP-panel to be
used at application loading time.
Program length in k bytes.
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CRF Continued CRF
Return code A1=0 Noerror
Al=1 Disk I/Q eror
A1=2  One or more voiumes unknown
A1=3 Disk overflow
A1=4 File could not be allocated within 4 extents.
A1=5 Blockiength greater than 400 characters.
A1=6 VTOC overfiow
Al1=7  Filename giready used
A1=8  Fiexible disk write protected.

45.18
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CRV

Description

Calling sequence

Parameter block

CREATE VOLUME CRV

: This utility is used to format a disk pack before it will be used.

It writes a volume label (VL} and an empty volume table of
contents (VTOC) on disk. The program also writes cylinder
identifiers in all sectors on the disk and tests the quality of
each sector. If an unusable sector is found, this sector is with-
drawn from the user available area and a dummy file BADSPOT
is created which occupies the sectors not to be used. File
organization is set to ““B”’. The free space administration table
in the VTOC is also updated for the ““badspot’ area. If the disk
is PTS6875 or PTS6876, the Initial Program Loader {IPL} is
stored in Sector 1, Cylinder 0, Track O; if flexible disk it is
stored in physical sectors 5—8, Track 00.

It is possible to choose if the {PL shall read the application
directly and start the system {(only one application on disk) or
first wait for SOP input to define the application that shall be
read (more than one application on disk).

LDKL A12,pb-address
CF A14,CRVOL

word
0 BUF1
BUF2
4 FC2
6 FC4
8 | voLume i
10 NAME
12 [ 7]
14 VTOCR
16 | DTYP |  APL

BUF1 : Address of sector buffer 1.

BUF2 : Address of sector buffer 2.

FC2 . File code of the operator’s print device.

FC4 : File code of the disk to be formatted.

VOLUME NAME : Volume name left adjusted and padded
with spaces written in the volume label
of the disk to be formatted. No spaces
are allowed in the volume name.

VTOCR : Number of empty records reserved in the
volume table of contents (VTQC) (1 word
binary value}.

45.19
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CRV

Return code

Continued

CRV

Disk unit type indicator. Zero means
PTS6875 or Flexible Disk, non-zero
means PTS6876.

Indicator for the number of applications
to be stored on the disk. Zero means one
application. Not zero means more than
one application.

Bad spot on track zero. Disk not usable

Disk 1/0 error (A2 = driver return code)

DTYP

APL

Al= No error

Al = Disk spot cperable
Al =

Al=

Al =

Al =

4.5.20
August 1978

0

1

2

3 More than 5 bad spots. Disk not usable
4

5

Flexible disk write protected.
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CTF

Description

Calling sequence

COPY TAPE TO FILE CTF

This utility copies from a cassette tape or %’ magnetic tape
file to a disk file. The disk file is written with sequential write,
so that if the output file is not empty, the new data will be
appended. Cassettes can be read with or without labels,
magnetic tapes only without labels.

The following fields in the label records will be checked:

e Jabel identifier

e file section number

e volume identifier {only if specified)

Blocked records on input are accepted, and deblocking will
be performed.

{f input records are blocked, the blocksize must be a multi-
ple of the record Ilength for the output file, otherwise records
with a different size will be truncated or expanded with
blanks, to fit into the output file.

In the case of a labelled input tape, the check of the header
label might fail for one of the following three reasons:

e erroneous label identifier: this is not a header label record.

e erroneous volume identifier: the volume identifier speci-
fied in the parameter block differs from the corresponding
field in the header label record.

o file section sequence error.

In these cases a message and the label record will be displayed
on the operators console.

The operator will then be requested to enter one of the follow-
ing three commands:

GO - ignore the error
REMOUNT - another volume should be mounted
ABORT - terminate the copying

LDKL A12,pb-address
CF A14,COPYTF

4.5.21
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CTF

Parameter block

Continued CTF
word
0 B.JF1
2 BUF2
4 FC1 EC2
6 FC3 Fed
8 LBL1
10 BLF1 :
12 i !
=
14 SEQ1 :
16 VOLFUN ‘
18 —
20 DEV1 e
22
VOLID
30
BUF1 The address of a buffer, large enough to contain
one tape block.
BUF2 The address of a buffer, at least 128 words.
FC1 Operator's input device,
FC2 Operator’s output device.
FC3 File code for the input device.
FC4 File code for the output device.
tBL1 Labelled tape flag. This must be 1 if the input
tape is labelled: O otherwise.
BLF1 Block factor on input tape (binary value).
This must be 1 if no blocking is used.
SEQ1 Sequence number flag (binary value).
I = 1, block sequence numbers are expected on
the input tape.
VOLFUN : Subroutine address.

When the end of volume label is read on tape,
this routine is called (with a CF A14, ..... instruc-
tion), to request mounting of the next volume.
Upon return FC4 and - eventually - VOLID are
assumed to be filled in with appropriate values.

45.22
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CTF Continued CTF

DEV1 . Input device type - one 1S0—7 character:
‘T’ if tape cassette, ‘M’ if %'’ magnetic tape.
VOLID : Volume identifier of the input tape.
If it is not all spaces, this field is compared with
the corresponding field in HDR-label.

Return code A1=0 Noerror

A1=1 Output I/O error (A2 = driver return code)

A1=2 Input 1/O error (A2 = driver return code)

A1=4 Tape mark missing

A1=5 Tape mark after label missing

A1=6 Label record missing

A1=7 Unexpected tape mark

A1=8 Label record error

A1=9 Input length error - only when blocked input.
This means that the blocksize is not a muitiple of
the record length.

A1 =10 End of File detected inside a split record.

A1=11 HDR label check,

A2 =1 Label identifier error — not HDR

A2 =2 : Volume identifier check

A2 =3 : Filesection sequence error.
A1=12 Output file not large enough.

4523
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CTI

Description

Caiting sequence

Parameter biock

COPY TOSS FILF " janf 27 LeT CcT!

This utitiny
to a dats A
copy L-type o

The piogram care me oo g s,
is used, records in¢in :
be copied, and e «

This means that v
copied without

=4t sarnot be used to

cking. !f packing

2 oayritten seqguentiaily.
e randeo read must be

Records placed siter oo« o v inpud file will be
copied.

The input ¢,
converted ta EF

Multivolume d

arching for the output
00 are used when

File codes
volume iden

LDKL A 12“.‘53
CF Al4C
word _ .
0
2 :
4
6
8
" b
10
12 = VLRI b
[
16 | !
18 DATE ZET wAm.
20 {
22 > PACT
BUF1 record buffer 1
BUF2 record buffer 2
FC3 . e of input file
VOLUME iD o Volume name of output disk
DATA SET NAME : Name of output data set
PACK : Pack indicator. Zevo indicates ho

packing
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CTI

Return code

22EREERR2

oo onon

ONONHBWN—=O

Continued cT

No error

Disk not operable

Disk 1/Q error

Faulty record length

Output file not large enough
Output file not empty

Data set name not found
Output volume name unknown
Flexible disk write protected

4525
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DLF

Description

Calling sequence

Parameter block

The free spa
updated for
inVTOC

File codes /F3—/ 5 = 2

names.

BUF1

F.ORG

FC2

FILENAME
VOLUME NAME :

i
I DLF
|

ontaining a
be deleted

Pestume
slume

n vTOC s
i C o Lig descriptor record

» e ngma

L.ung tor the volume

sesecror buffer

tion.

0perator’s print device.
the file 10 be deleted.

nines where a search is made
o be deleted,

nrnes should contain spaces.
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DLF Continued DLF

No error

Disk t/O error

Volume name unknown

File name unknown

No entry available in free space table of VTOC
Flexible disk write protected.

Return code

222222
[EJ (A I T T |
NPhWN—-O
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PDS

Description

Calling sequence

Parameter block

Return code

Z22n2

PRINT DISK SECTOR PDS

: This utility will give a listing of the contents of one or more

sectors on a specified disk. Qutput format is hexadecimal
together with 1S0—7 representation. 410 bytes per sector
are printed, except in the case of an {BM-formatted flexible
disk, in which case 128 bytes per sector are printed.

LDKL A12,pb-address
CF A14,PRDISC

word
0 BUF1
2 BUF2
4
6 | FC3 T Fc4
8 | SECTOR NUMBER 1
10 | SECTOR NUMBER 2

BUF1 : Address of the disk sector buffer

BUF2 : Address of the print buffer

FC3 . File code of the print device

FC4 . File code of the disk to be printed

SECTOR NUMBER 1: Sector number of the first sector to be

printed

SECTOR NUMBER 2: Sector number of the last sector to be
printed.

No error

Disk not operable

Disk 1/0 error

Printer not operable

lllegal sector number

L TR ]
PWN—O
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PIT PRINT INDEX TRACK PIT

Description : This utility is used to print a listing of all the data relevant
to the index track of an 1BM-formatted flexible disk, i.e.
Track 00, Sectors 1-26.

For each data set defined on the volume, the following
information is printed —

Data Set Label Sector

Data Set Name

Record Length

Beginning of Extent Track and Sector Number

End of Extent Track and Sector Number

Creation Date

Expiry Date

End of Data Track and Sector Number

Calling sequence : LDKL A12,pb-address
CF A14,PRINDX
Parameter block : word
0 BUF1
2 BUF2
4 FC2
6 FC3 FCa

BUF1 : Address of disk sector buffer
BUF2 : Address of print buffer

FC2 : File code of operator’s print device

FC3 : File code of print device

FC4 : File code of disk containing Index Track to be
printed

No error

Disk not operable

Disk 1/0 error {A2 = Return Code)
Printer not operable

Disk is not IBM format

Return code

>r>>>
SoLoDD

oo
PWN=O
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PRF PRINT FILE PRF
Description : This utility lists the records in a file on the line printer or
operator’'s console.
Calling sequence : LDKL A12pb-address
CF A14, PRFILE
Parameter block : word
0 BUF1
2
4
6 | FC3 FC4
8 | CNV PRNR
10 LWB
12 UPB

BUF1 : Buffer address.

FC3 : File code for the input file,
FC4 . File code for the print device.
CNV  : Output conversion:

=0 — compact format
= 2 — spaced format
= 4 — hexadecimal format.
PRNR : Record number print flag
# 0 — the record number will be printed before data.

LWB : Number of the first record to be printed. } Bit O must be zero

UPB : Number of the last record to be printed.
Return codes : A1=0 Noerror

A1=1 Inputerror (A2 = driver return code)

Al =2 Disk I/O error (A2 = return code)

A1=3 Printer not operable

A1=4 End of medium (A2 = last record number in file}
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PVC PRINT VOLUME TABLE OF CONTENTS PVC

Description : This utility will give a listing of all relevant data in the VTOC.
For all datasets defined in the VTOC the following items will
be printed.

file name

file extent base

file extent length

file organisation

record length

blocking factor

last record number

file section number
file extent number
creation date

retention period
number of index files
symbolic key address in data record
monitor number
switch number on SOP

Number of free records in the VTOC and free space adminis-
tration table are also printed.

Calling sequence : LDKL A12pb-address
CF A14,PRVTOC
Parameter block : word
o] BUF1
2 BUF2
4
6 | FC3 FCa

BUF1 : Address of the disk sector buffer
BUF2 : Address of the print buffer

FC3 File code of the print device
FC4 File code of the disk containing the VTOC to be
printed.
Return code : At=0 Noerror
A1=1 Disk not operable
A1=2 Disk I/O error (A2 = driver return code)
A1=3 Printer not operable
Al=4 Not TOSS disk format.
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RIX

Description

Calling sequence

REORGANIZE INDEX FILE RiX

: This utility is used to create an index file and a master index

file from a sorted file previously created by the BiX utility.
This file is read untit End-of-medium.

All files used must reside on disk, and the output files must
have been predefined with the CRF utility. The index file
may not span more than one volume. The master index file
must reside on the same voiume as the index file, and must
be contained within one extent. It must have a record lencth
equal to RL~3, where RL is the record length of the index
file.

The utility moves index records sequentially from the input
file to the output file. Free records are inserted at the end
of each sector according to the Load Factor parareter
supplied by the program. The master index is also «. -itten
sequentially.

A check is performed on the input record sequence, and the
processing terminated if an error is detected.

Each record in the master index file corresponds to one
master index entry. The maximum number of index records
per master index entry is calculated according to the
following formula:

- NORI
m = 4 eelis X BEM
where T = Next higher multipie of Index file blocking
factor
NORI = Number of records in Index file

FELM = Number of blocks in Master Index file
BFM = Blocking factor of Master Index file

The number of used index records per sector of the output
index file is calculated from the Load Factor parameter,
according to the following formula:

= LE
NUI ‘L BF x 35
where yl' = Next lower integer value
BF = Blocking factor of Index file
LF = Load factor

LDKL A12,pb-address
CF A14,RINDEX
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RIX

Parameter black

Return code

Continued RIX
word
0 BUF1
2 BUF2
4 FC1 FC2
6 FC3 FC4
8 FC5
10
12
14
16
18
20 DEV1
22
24 LF
26
28 NOR

BUF1 Input file sector buffer address

BUF2 Output index file sector buffer address

FC1 File code of operator’s input device; set to zero
if no operator-controlled abort is required.

FC2 File code of operator’s print device; set to zero
if no print required

FC3 File code of input file

FC4 File code of output Index file

FC5 File code of output Master index file

DEV1 Device indicator; must be set to D

LF Load Factor for output index file, i.e. percentage
of the sector filled with used records.

NOR Number of reserved records in the output Index
file. A binary value in three characters with bit 0
in the second character set to zero.

A1=0 Noaerror

Al=1  Input 1/O error (A2 = return code)

Al1=2 Output I/O errar {A2 = return code)

A1=3 Blocksize error

Al1=4 Not used

A1=5 Key definition error

A1=6 Load factor too small

A1=7 Record length error

A1=8 Output file not large enough

A1=9 Output file not empty

A1=10 Not used

A1 =11 Key sequence error

A1=12 File organization error

45233
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SCT

Description

SCAN TAPE SCT

/& tool for examining the con-
" magnetic tape. The program
vy means of a small set of com-
ing und printout control.

This utility is a cor
tents of a tape ¢
interacts with the op2
mands for tape ;.

On entry, the utility ex 5 a load reguest for the input
device. Then commanc = requested, interpreted and
executed, untit an exit command is encountered, when an
unload requsst is executed on the input device and control
is returned to the calling program

The following controt commands are available:

R - rewind tape

F - forward positioning

B - backward positioning

L - tist blocks on operatcr’s conscle
P - list blocks on print device

O - change output format

X - return to calling program

The command syntax is defined as follows:

One command ::= com//eoc | com // parlist// eoc
com ::= one character command-mnemonic
eoc end-of-command character
parlist ;= par | npar // aparlist
| npar // sep // parlist
| apar // parlist
| sen // parlist
par 1= apar | npar
apar one-alphabeticai-character
npar unsigned-decimal-number
aparlist parlist -starting-with-an- apar
sep 1= comma | space

The “command list" feature allows the operator to write

several commands on the same line, and then have them

executed in the order they were entered. A command list is

a list of commands, separated by periods and followed by an

end-of-record key. A command can be cancelled by pressing
é before the end-of-command character * is entered.

The commands are described in detail in the following

paragraphs:

R - rewind rape

syntax: R //eoc

function: the tape is reweound to BOT

F - forward positioning

Syntax: F [F] [n1 [,n2] | eoc
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SCT Continued SCT

F: If this parameter is given the positioning is performed
on file {i.e. tape mark) level, otherwise on block level,

n1: numeric parameter-number of blocks or, if the parameter
F is present the number of files-to skip.

n2: numeric - number of tapemarks after which the operation
stops. Only significant if the parameter F is absent.

B - backward positioning

Syntax: B [F][nq [,na]] eoc

parameters as for the command F.

L - list blocks on operator’s console

Syntax: L: [nq [,n2]]

ni: number of blocks to list.

ny: fite-count - the operation will stop when no tape

marks have been encountered.

P - list blocks on print device

Syntax: P [nq[, n2 }]

parameters as for the command L.

O - change output format

Syntax: O [fmt] [nq{,n2 1]

fmt: one or more output format mnemonic characters,
valid characters are:

A: IS0-7 code

E: EBCDIC code

C: compact format

S:  spaced format

H: hexadecimal format

any other character will be ignored.
n1: first position in block to output.
n2: last position in block to output.
default for ny and n2 : the contents of the whole block is
printed. Character position count starts with 0.
X - exit from the utility
Syntax: X
Calling sequence . LDKL A12, pb-address
CF A145CANT
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Continued
Parameter block
0 BUF
9 —— T —
4 FC1 FC2
[ FC3 FC4
8] CNV T
10| CODE e
BUF1 : Address of the buffer
FC1 1 File code for the operator’s input devic..
FC2 File code for the operator’s output device.
FC3 File code for the input tape.
FC4 File code for the print device.
CNV Output conversion format code
0 = compact format
2 = spaced format
4 = hexadecimal format
CODE : Character code
0=1S0-7
2=EBCDIC
Return code : A1 = always zero.
4.5.36
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SRT

Description

SORT FILE SRT

This utility is used to sort records in a file into a sequence
determined by key fields contained in the records. The key
may consist of up to 15 subkeys, each subkey consisting of
a number of eight-bit characters.

The utility requires two or three disk files. I only two files
are used, the input fife is destroyed, so it is important to
keep a backup copy of the file until the sort has been
successfully processed. If three files are used, the input file
is unaffected.

The input and output files may have different record lengths,
in which case records are truncated and/or padded with
blanks, as appropriate. If the files have different record
lengths, the sort keys must be contained within the shortest
record iength.

The work files and the output file must have been predefined
with the CRF utility. All files must reside on disk. Files are
handled with Random Access, and the LRN of the output
file is not significant.

The utility also requires a work area in memory, which
should be defined as large as possible to decrease the length
of time required for sorting. The maximum size is 64 Kbyte.
The minimum core size can be calculated by the following
formula:

4 x RL x BFC

where RL = Effective record length (see parameter
block layout)

Lowest common blocking factor of input,
output and work files

A stable sort algorithm is used, which means that the initial
relative order of equal keys in the input file is kept in the
output file.

BFC

The sort executes in the following four phases:

Precalculation: Secondary sort parameters (number of passes,
ete) are calculated and the results output to the operator’s
print device. The operator may abort the sort at this stage.

Presort: Used records are read in sequence from the input
file to the memory area. Records in memory are sorted and
written in sequence to a work file, forming a ‘file division’.
This phase is repeated until the entire input file is moved to
the other file.
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SRT

Calling sequence

Continued SRT

Merge: Records from separate file divisions on one file are
merged and output to another file forming larger file
divisions. Statistics are printed on the operator’s print device,
This phase is repeated until the output file contains only one
file division,

Check: The output file is read in sequence and fifteen checks
are carried out on it. Statistics are gathered and output on
the operator’s print device.

At the end of the sort processing, the TNR field in the para-
meter block (see below) is updated with the number of
records read from the output file in the Check Phase,
excluding free records.

LDKL A12,pb-address
CF A14,SORTF
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SRT

Parameter block

70
72
74
76

100

Continued

FC1

FC2

FC3

FC4

FC5

PO

SO

CONPAR

DEV1 | DEV2

CWA

CWAL

NDB

}

TNR

RL

NSK

KA1

KA2

KA3

KA15

NKC1

NKC2

NKC3

NKC15

4.5.39
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SRT Continued SRT

FC1 . File code of operator’s input device; set to zero
if operator abort function is not required

FC2 1 File code of operator’s print device; set to zero
if not prirt required

FC3 . File code of input file

Fca : File code of output file

FC5 File code of work file

Note: When FC3 and FC4 are the same, the output vile will
overwrite the input file.
When FC3 and FC5 are the same, the input file is used
as a work file.

PO : Processing order; 0 = single task processing
1 = muititask processing
SO . Sorting order; 0= descending sequ 'ce

1 = ascending sequeri:>
CONPAR : Address of the linked-in object module para-
meter block used for this sort

DEV1 1 Input device indicator; set to D

DEV2 . Output device indicator; set 10 D

CWA : Core work area address

CWAL 1 Size of the work area in memory in number of
bytes; binary value <65536

NDB + Number of disk buffers available in the

MONITOR. A binary value in the range 1-5.
The higher the number, the shorter the sorting
time,

TNR : Number of records that participate in the sort;
both free and used records in the input file are
read up o this number of records. f set to
zero, the entire input file is used. Binary value
in three characters; bit O in the second
character must be set to zero

RL : Binary field indicating the requested effective
record length. This is the number of leading
characters in the input record that participate
in the sort, and the sort key must be contained
within this length. If set to zero the effective
record length is the record length of the input
file

NSK : Binary field indicating the number of subkeys,
1-15

KA1—15 : Binary fields indicating the relativ~ character
positions of the subkeys in the inuut records.
KA1 refers to the most significant subkey.

The first position in the record is assumed 1o
be O for this field, and the maximum value is 265

NKC1—-15 : Binary fields indicating the number of characters
in each of subkeys KA1—15 respectively to a
maximum value of 265
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SRT

Return code

Continued

0 Noerror

1 Input /O error {A2 = return code)
2 Output /0 error {A2 = return code)
3 Not used

4 Not used

5 Key definition error
6 Work area in memory too small

7 Record length error

8 Output file not large enough

9 File organization not S

10 Not used

11 Incorrect TNR (see parameter block)

2EERRERRRRRER

L | | | [ T | B [ A
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ubDs

Description

Calling sequence

Parameter block

Return code

UPDATE DiSK SECTOR uDs

This utility is used to chiange one or more positions in a
specified sector on disk. The utility may be used on IBM-
formatted flexible disks.

LDKL A12,pb-address
CF A14,UPDISC

word
BUF ]
"’—/ i
e
6 1 Feq
8 | SECTOR NUMEER
10 =
12 POS 1
14 POS 2
HEX. VALUE
" MAX 24 POSITIONS .
]
1

36’: 1

38 |
BUF1 : Address of the disk sector buffer.
FC4 : File code of the disk to be updated.
SECTOR NUMBER : Sector number of the sector to be
updated.
POS1 : Character position of the first character to be
updated.

POS2 : Character position of the last character to be updated.

First position in the disk sector is POS = 0.
Note that position 0 and 1 cannot be changed as they are
reserved for the System,

HEX VALUE A string of up to 24 characters giving the hexa-
decimal representation of the positions to be
changed.

A1=0 Noerror

A1=1 Disk not operabte

A1=2 Disk I/O error

A1=3  Flexible disk write protected

A1 =4  lllegal sector number

Al =5 lllegal position number {only for IBM disk format).

4.5.42
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WIL WRITE IBM LABELS WIL

Description . This utility is used for ane of three purposes: to write
labels on a flexible disk in order to prepare it for further
use and create a data set at the same time, to subsequently
create further data sets on the disk, or to delete data sets
from the disk.

The program initialises track 00 on the disk by writing the
volume identity into positions 5—10 of sector 07, and
subsequently uses sectors 08—26 for each data set label.
It is recommended that sector 08 is used when creating the
first data set, and then 09,10, etc. in sequence. When
creating further data sets, the program checks that the
volume identity is correct and that the data set name does
not already exist on the disk. The positions in each sector
used to record data set label information are as follows:
Position 6—13 User name for data set

23--27 Record length

29-33 Beginning of extent

25—29 End of extent

48-53 Creation date

67—72 Expiry date

75-79 End of data

Calling sequence : LDKL A12,pb-address
CF A14,IBMLBL

4.5.43
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WIL

Parameter block

Continued WiL
word
0 BUF1
2 e
4 ) FC2
6 FCa
8
10 VOLUME 1D ]
12 [ ]
14 DSL - sector
16 | |
18 | DATA SET |
20 NAME
2 [ ]
24 _RECORD LENGTH
26
28 BOE — sector
30 t ]
32
34 | i
36 EOE — sector
. [
40 N
42 CREATION DATE
4 T i
a6 | N
48 EXPIRY DATE
50 [ i
52 VOLINIT
BUF1 : Address of disk sector buffer
FC2 : File code of operator’s print device
FCa . File code of disk {/F8—/FB)
VOLUME ID © Volume identity — six alph~umeric

characters, left-justified, and with
trailing blanks if necessary.

DSL — sector . Binary field, containing the physical
sector number of the data set label.

4.5.44
August 1978



ASSEMBLER PROGRAMMERS REFERENCE MANUAL PART 2

WiL

Return code

Continued

DATA SET NAME :
RECORD LENGTH :

BOE — sector

EOE — sector

CREATION DATE :

WIL

User data set name (max 8 characters)
3 digits specifying how much of each
128 paosition sector contains actual
data.

: Physical sector of beginning of extent,

in the format TTOSS, where
TT = track number
0 zero
SS = sector number

: Physical sector of end of extent, in the

same format as beginning of extent.

Note: To delete a data set from the
disk, the BOE and EOE fields
in the block must be set to
74001 and 73026.

Six digits in the format YYMMDD or

blanks

: Six digits in the format YYMMDD or

Volume initialisation indicator. Zero
means initialisation is not required,

Disk 1/0 error {A2 = return code)

EXPIRY DATE

blanks
VOLINIT
A1=0 Noerror
A1 =1 Disk not operable
Al =2
A1=3 Volume identity unknown
A1 =4 Data set name already used
A1=5 Flexible disk write protected
A1=6 Not used
A1 =7 Data set definition error

4.545
August 1978
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APPENDIX A 1/0 AND ACTIVATION

This appendix provides an example of the way in which the 1/0 and activation LKM
request can be used. This example is intended to illustrate the circumstances under
which the 1/0 and activation request may be of use.

The processing carried out in the example could of course be organised differently.
The reasons for using an 1/0 and activate request and the way in which the associated
processing is organised is, of course, a function of application objectives and program-
ming style.

Consider an application task in which the following situations exist:

e Input is needed from the keyboard.

® Input is expected from the data communication fine.

In both these cases the time required to complete an input is indeterminate: it may be
milliseconds, seconds, minutes or longer. Also, the input must be processed as soon as
it is complete. A solution is to use [/ and activation to handle both input operations
and then to perform an exit LKM request. The task will thus be inactive until one of
the inputs is complete. The task will be reactivated at a specified start point at the
completion of each input.

The following diagram and explanation amplify these points.

A01
December 1877
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/0 and

activation
for Keyboard

1/0 and

activation
for data
communication

Exit, Task
becomes
inactive

Process DC

Start i/0,Task
activation waits
for completion

of DC input

|
|
!
:
|
!
|

DC input
complete.

input

Exit, Task S

becomes
inactive

Process KB

Activate
task.

input

continue

A02
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D W=

%~

1.

An }/O and activation request is issued for the keyboard.

The Monitor starts the 1/0 operation but does not yet try to activate the task.
An |/O and activation request is issued for the D.C. line.

The Monitor starts the 1/0 operation but does not yet try to activate the task.
An exit request is issued. The task becomes inactive.

Qther active tasks may now be dispatched.

D.C. input is complete and the task is placed in the dispatcher queue. It is activ-
ated at the start point specified in 3. (Activation is immediate in the diagram,
but in reality the task would probably have to queue).

The D.C. input is processed.

While D.C. input is being processed the KB input completes. The Monitor cannot
activate the task because it is already active, so the task goes into the pending
queue.

An exit request is issued. The task again becomes inactive.

The Monitor immediately removes the second activation from the pending queue
and places the task in the dispatcher queue. It is activated at the start point speci-
fied in 1. {Activation is immediate in the diagram, but in reality the task would
probably have to queue).

The KB input is processed.

A03
December 1977
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APPENDIX A: CODES GENERATED FOR KEYBOARD PTS 6236
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+ ~
Code List
Column
0 1 2 3 4 5 6 7
Row

o] A15% A19 AO01 | E10 E12 | D10 E15 | key 1
_>‘|

1 B15 B19 EO1 Cco1 D01 E17 | key 1
__}0

2 B16 B20 EQ2 B05 | D04 E18 | key 2
-1

3 B17 B21 EO3 BO3 | CO02 E18 | key 2
-0

4 C15 C19 EO4 C03 | DO5 E20 | key 3
—1

5 C16 C20 EO5 D03 | DO7 E21 key 3
-0

6 C17 C21 EO6 C04 | BO4 E22 | key 4
— 1

7 D15 D19 C12 | EO7 C05 | D02 E23 | key 4
-0

8 D18 D20 EO8 C06 | BO2 SHIFT
—=»1

[¢] D17 D21 |, EQ9 D08 | D06 SHIFT
~>0

A A16 A20 B12 C07 | BO1 CTRL
—1

B A17 A21 -] E11 C13 co8 | C11 CTRL
~2>0

C A18 A22 BO8 | E13 c6o | C10 -

D Cc18 C22 B10 | D13 BO7 { D11

E D18 | D22 | B0O§ | 14 | BG6 | D12

F A23 | D23 E14 D09

A0.2
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{ndex
Index in Index in

Index Index Shift Shift

in in Unshift Unshift
Key Function Key Function Key CTRL and Key CTRL and

Cluster Cluster SHIFT/CTRL SHIFT/CTRL

Cluster Cluster
A1l5 1 c22 30 AO1 1 CO5 40
B15 2 D22 31 Ci2 8 C06 41
B16 3 D23 32 E11 12 D08 42
B17 4 E15 33 BO8 13 co7 43
Cci15 5 E17 34 B10 14 co8 44
Cci6 6 E18 35 BOS 15 Cc09 45
Cc17 7 E19 36 E10 17 BO7 48
D15 8 E20 37 E01 18 BO6 47
D16 9 E21 38 E02 19 D09 48
D17 10 E22 39 £03 20 D10 49
A16 11 E23 40 E04 21 D01 50
A17 12 EO5 22 D04 51
A18 13 EO6 23 co2 62
c18 14 EC7 24 D05 53
D18 15 E08 25 D07 54
A23 16 E09 26 B04 55
A19 17 B12 27 D02 56
B19 18 C13 28 BO2 57
B20 19 E13 29 D06 58
B21 20 D13 30 BO1 59
c19 21 D14 31 C11 60
Cc20 22 E14 32 C10 61
c21 23 E12 33 D11 62
D19 24 CO1 34 D12 63
D20 - 25 BO5 35
D21 26 BO3 36
A20 27 Cco3 37
A21 28 D03 38
A22 29 co4 39
A.0.3
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APPENDIX B

CODES GENERATED FOR KEYBOARD PTS 6234
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APPENDIX C

CODES GENERATED FOR KEYBOARD PTS 6231

Codes for PTS 6231 after “8-bit" setting in driver DRKBO1. Upper figures are valid

for key-switch in position 1 and lower figures for key-switch in position 2.

©

December 1977

41 }{ao 80 11 93 1| 94 95
1 | =0 co [{ 03 || 4] | D5 =
87 |[82 189 31
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83 |[67 |[e8 ] | 92 90
¢3 Jle7 JLos | o2 | PLIPZ P2 ] (20 | 53
85 | [66 BA
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APPENDIX D 1ISO CODE CHARACTER SET
——————» 000 001 | 010 j 011 100 | 101 110 1
[pbdpwenlsi] o |+ T2 [3 456 |7
Character/function declaration NUL|DLE] SP 0 P
Tiso 1] 000070 T p
Hex. : Mne- | Declaration
SOH | DCIj !
pmomid | 0001 T 11A|Qla|q
' i
0.0 ! NUL | Null ! 3
0.1 | SOH | Start of Heading STX |DC2|
0.2 |STX | Start of Text 0010 | 2 2 B R b
0.3 1 ETX | End of Text
0.4 EOT | End of Transmission
0.5 ENQ | ENQUVIRY 001143 3/C|S|c|s
0.6 | ACK | Acknowledge i
0.7 i BEL | Bell i
0.8 1 8S Backspace ‘ 01001 4 4 D T d t
09 HT | Horizontal Tab |
0.A: LF Line Feed !
! 0.8 VT ! Vertical Tab S lowor s T hbiE{U|elu
0.C FF | From Feed i i
0.0 CR . Carrige Return , ACKI|SYN| &
0.E SO, Shift Out S ono e T A 6IF V||V
, 0.F SI i Shift In .
: i LIETB] '
10 DLE ! Data Link Escape o111 7
. 1.1 DCY | X-On Reader o p 7 G W g W
1.2 DC2 ; X-On Puncher 2s {CAN
© 1.3.DC3 ' X-Off Reader 1000 |8 - ( S8IHIX|hix
| 1.4 DC4 | X-Off Punch | SN X
1.5 NAK - Negative Acknowledge : HT | EM] )
1.6 SYN . Synchronous Idle 1001 19 [T 9 I Y | y
1.7 ETB ' End of Transmission Block | 1
1.8 CAN : Cancel : LF {suB | * : .
19 EM | End of Medium 1010 [ A 1o JIZ ||z
1.A SUB ' Substitute i _ :
1.B ESC - Escape i VT JESC| + : { {
1.C| FS File Separator W01 8B = K k
1.0° GS | Group Separator M
i 1.E RS ‘ Record Separator . _FFIFS <
| 1LFiUsS Unit Separator 100 C f“ -
| 2.0 sP Space CR VGS - -
| _7.F DEL | Delete/Rub Out 1101 {D |77 =
There are 12 positions variable for national C é()‘ Rs . >
ked with I E
usage marked wi 1110 ‘ x |
‘ Sl us / ?
IR F R o
Per 1’0 device, the character set may vary. [ P I S

D.0.1
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APPENDIX E EBCDIC CHARACTER SET
00 01 10 11
Bits Hex {00 {01 {10 {11 {00 {01 J10 {11 [oo o1 J10 }11 Joo |o1 J10 {11
61 L ol 2z 21alstel7ls]s Blc|D F
0000} O }NUL}DLE SP &) " Jogdsplagd " Jodspla)c)o
0001| 1 |SOH|SBA st ot/ Vi dalal /v )alal/dn
0010{ 2 [STX}EUA syYN) Bdxtsjeo)elxlsta2lestrls]oe
0011| 3 [ETX{IC DEPESESERREEEREYEREREENE]
0100 4 pfmMJulasldalm|julafD|HMLU|4
0101} 5 1PT INL EJN]J vV 5)e|ln|v|s5)B|N]V]S
o110} 6 ETB FlojJwlé6lt]lojw]|]6)JFrjo]lw]e
o111} 7 ESCIEOT{ G J P Xy 7del|lpt x| 74Pl x]
1000 8 HjaejYyfslnlagjylefjalaelY]s
1001| 9 M I4R}2J9Jilr|l=z]9)1I|RrR|zZ2]9
1010} A HERERE f EPFREPFE
1011{ B HEREERE $4 ) 4 k)] #
1100 ¢ {rr [DUP Ra [ "B (C <) jHjCel<}Jale
11011 D SF |ENg|NaK]| ( ) D e B¢ Yyl 1 ] ( Y] _ 4
1110} E ™M B >l=t+) 51>l =1+}si]>)]-=
1111] F ITB SUBf | e i v g

Bits
0.1

<243
<Hex C

-
4

To be used for national characters

Characters within the white positions

are translated to /00O.

Characters used for IBM 3270

Test Request messages.

Normally they are not used.

EO01
December 1977



ASSEMBLER PROGRAMMERS REFERENCE MANUAL PART 2

APPENDIX F: VOLUME LABEL AND VTOC FORMATS

F.1 Volume label

The volume label is located at the beginning of all disks and flexible disks.

Disk model
PTS 6875
Cylinder 0, track 0, sector 0
PTS 6876
Flexible disk Track 0, sectors 1—4 inclusive

The format of the volume label is shown below:

byte address= 0 |
2 VOLUME-NAME
e _
6 VTOC-LENGTH
8 DUMMY-Q
10 VTOC BASE
12 VTOC REC-LENGTH
14
= —
16
18 | DUMMY-1 ]
' -
s ]
2a [ 7]
26 NUMBER-OF CYLINDERS
28 NUMBER-OF-SURFACES
30 | NUMBER-OF SECTORS/TRACK
32
3 [ RELEASE NUMBER ]
36
38 | 7]
a0 [ B
a2 | i
44
DUMMY-2
to end of sector

Fo.1
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The fields have the following meaning:

VOLUME NAME

This is a string of 6 characters, left adjusted and padded with spaces. No spaces are
allowed within the volume name.

VTOC-LENGTH

Number of sectors occupied by the VTOC.

DUMMY-0

Reserved for future use.

VTOC-BASE
The address of the sector on which the VTOC starts.

VTOC-REC-LENGTH

The size of one VTOC record, in bytes. The status character is not included.
DUMMY-1

Reserved for system use.

NUMBER-OF-CYLINDERS

The number of cylinders availabie to the user,

NUMBER-OF-SURFACES

For each surface of the disk there is only one track per cylinder. This field therefore
shows the number of tracks per cylinder.

NUMBER-OF-SECTORS/TRACK

As stated.

RELEASE NUMBER

This field contains the text ‘'TOSS REL x.y.’ where x is the release number and y is
the level.

DUMMY-2

Filler to the end of the sector.

F.2 Volume Table of Cantents (VTQC)

The VTOC contains two kinds of information about the volume, The first sector of
the VTOC contains a table that describes all the free areas {(extents) of the volume.
The rest of the VTOC contains records that describe the used areas of the volume.
The first is called the ‘Free Space Administration Table’, the second is called ‘VTOC
records’.

F.2.1 Free space administration table

This table has 50 entries that describe the start address length of all free extents on
the volume. The format of each entry is shown below. Unused entries contain all zeros
(X 00’).

byte address= 0 DUMMY-0
2 EXTENT LENGTH
4 | DUMMY-1

6 EXTENT-BASE

F.0.2
May 1978
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The fields have the following meaning:

DUMMY-0
Reserved for future extentions.

EXTENT LENGTH

The size of the free extent, expressed in number of sectors,

DUMMY-1
Reserved for future extensions.

EXTENT BASE

Logical record number of the first sector in this free extent,

F.2.2 VTOC records

Each record is 41 bytes long (40 bytes data + 1 byte status) and they are blocked 9
per sector, One record exists for every used extent in each file. There are two formats
for VTOC records, one for standard files, one for library files, as shown below.

STANDARD FILE LIBRARY FILE

byte address= 0

2

FN FN

4

6

8 FSN MON ] sop

10 FEN FEN=0

12| DUMMY DUMMY

14 FEL FEL

16 | DUMMY DUMMY

18 FEB FEB

20 [ oummy | o DUMMY

22 CRN

24 RL RL = 400

2 BF | FO BF | FO=1L

28

30 CRD CRD

32

3 RP RP

36 NIF [T

38 KA

RP
40 | pummy | ST | [sT

F.0.3
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The fields have the following meaning:

FN = File Name

A string of 8 characters, left-adjusted and padded with spaces. This field must be set
1o spaces (X ‘20°) for unused entries. No spaces are allowed within the File Name.
FSN = File Section Number

Two bytes binary value numbering the file sections, A file section is that part of a file
which resides on one volume, File-section-nr starts from zero. The field contains other
information for library file (see below}.

FEN = File Extent Number

Two bytes binary value numbering the extents within each file-section. File-extent-nr
starts from zero.

Dummy

Reserved for future extensions. All dummies will contain null characters, X ‘00",

FEL = File Extent Length
A binary value that represents the number of sectors in the file extent.

FEB = File Extent Base
A binary value representing the logical sector number of the first sector in the extent.

LRN = Last Record Number

A binary value representing the logical record number of the last ‘used’ record in the
file. There could be ‘free’ records in the file between the LRN and end-of-file.

RL = Record Length

A binary value representing the number of bytes occupied by the record. This is fixed
for all records in this file and does not include the status byte,

BF = Blocking Factor

A binary value representing the number of records per block (i.e. per sector).

FO = File Organization
One character representing the file type. it can be:

S for standard files

L for library files

B for ‘Bad spot’ files

X for non-standard files

NiF = Number of Index Files
This is a binary value representing the number of index files belonging to this file.

KA = Key Address

This is a binary value representing the position of the first character of the symbolic
key in the data file record. This field is only used for index files and is set 1o zero for
other types of file,

F.04
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ST = Status

This is a single character that indicates whether this VTOC record is used (X ‘FF’) or
free (X '00°). This character is not inciuded in the VTOC-REC-LENGTH defined in
the volume label.

CRD = Creation Date

A string of 6 characters representing the date of creation of the file. The format can
be either YYMMDD or YYDDD, left adjusted, where

YY = last two digits of the year
MM = month in the year
DD = day in the month

DDD = day in the year.

RP = Retention period

This is a string of 3 characters representing the number of days that this file is to be
retained.

MON = Monitor number

This is a binary value representing the Monitor that is to be used together with the
application library file. If the file is a monitor library file the monitor number should
also be set to the appropriate value. The range of values is 1 to 99 inclusive.

SOP = SOP switch number

This is a binary value representing the SOP switch to be used for loading the
application library file. This should be zero if the file is a monitor library file. The
range of values is 0 to 10 inclusive,

F.05
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PREFACE

The Assembler Programmer’s Reference Manual provides the information required to write,
process and test Assembler application programs for the PTS 6800 computer used in the
Philips PTS 6000 Terminal System.

Information is divided into three parts as follows :

Part 1 : Assembler Language
Additional functions
Recommended techniques

Part 2 : Monitor requests
/O drivers
TOSS utilities

Part 3 : Assembler processor
TOSS system start
Assembler debugging program

Parts 1 and 2 contain the information needed to write an Assembler program. Part 3 contains
the information needed to process and test an Assembler program,

Processing of Assembler programs (updating, assembling, etc.) is done under DOS 6800 System
Software. The use of those parts of DOS 6800 System Software designed specifically for
Assembler programs is described in Part 3 of this Manual. Information concerning the use of the
general purpose components of DOS 6800 System Software is contained in the DOS 6800 System
Software PRM (M11}. Readers of the present Manual are expected to be familiar with the contents
of the DOS 6800 System Software PRM.

The testing and production running of Assembler application programs is done under TOSS System
Software. Information concerning TOSS System Software which is relevant to the writing, testing
and running of Assembler application programs is included in Part 2 of the present Manual.

0.0.0.
January 1978
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1. INTRODUCTION

An Asser ' “ar program may be input to the PTS 6000 system via any input device. After input,
the source module is held on disk.

All processors and utilities mentioned in the flow-diagram read input from disk and write output
to disk.

The following diagram illustrates the sequence of processes needed to develop and run an execu-
table program from Assembler source modules.

Each source module is processed separately by the Assembler,
The Assembler produces object code modules. Each module may contain references to :

— Labels in the same module
— Labels in other Assembler modules
— Assembler System routines

These references are satisfied by the Linkage Editor, This processor builds an application load
module from the following abject moduies :

— Assembler application modules
~— Assembler system routines (if referenced)

The output result is an application program load module. This module may be stored on magnetic
tape cassette, TOSS formatted disk, or flexible disk.

The Assembler and Linkage Editor are run under the DOS 6810 Monitor.

The Load module produced by the Linkage Editor, however, must be run under the TOSS Monitor.

If any application program errors are detected during testing, one or more source modules will have
to be corrected. This may be done via the Line Editor — an interactive text editor.

Each corrected source module must be reprocessed by the Assembler, then the whole program must
be processed by the Linkage Editor.

The Assembler Debugging Program, if required must be linked to the TOSS Monitor during system
generation. The Debugging program is an interactive diagnostic routine which enables the programmer
to monitor and control the execution of his program. Control is handed to the Debugging program
immediately after the TOSS Monitor and application program are loaded into memory (system
start).

Information concerning TOSS System Software which is heeded by Assembler programmers is con-
tained in this Manual.

The Assembler processor, though part of DOS 6810 System Software, is discussed in this Manual
because it is used by Assembler programmers only.

The remaining DOS 6810 System Software components used by Assembler programmers, notably
the Linkage Editor, are described in the DOS 6810 System Software PRM (M11).
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2, ASSEMBLER PROCESSOR

2.1. General

An Assembly code program may be input to the PTS 6000 System via an input device. After
input the source module is held on disk, either in a library or a temporary source file {/S),
according to the programmer’s requirements. The Assembler processor is held in the system
library. It operates under control of the DOS 6810 Operating System and translates source
modules from disk and outputs an object code module to disk. The object module can then
be linked with other object modules using the Linkage Editor (see PTS 6000 System Software
PRM, M11).

Figure 2.1 shows the sequence of events needed to develop and run an executable program
from Assembly source modules.

Each source moduie is processed separately by the Assembler which produces object code
modules. The instructions in these modules use a byte-oriented addressing system. Each module
may contain references to :

— Labels in the same module

— Labels in other Assembly modules
— Application modules

— System routines

The Assembler processor aptionally gives a listing of the program being processed. This listing
pravides the programmer with all the information he requires for a full record of the program :

— A line count in decimal

— Location counter in hexadecimal

— Hexadecimal representation of the instruction
— Type of address reference

— Source code statement

— Programmer’s comments

— An error code at the place an error occurs

— Table of external labels

— Symbol table

— Total error count

The Assembler DEBUG program can be specified at system generation time if required. DEBUG
is an interactive diagostic task which is executed in paraliel with the Assembly program being
tested. With DEBUG the programmer can monitor and control the execution of his program.

When errors have been discovered, the programmer can use the Line Editor to update the module
with the correct statement {see DOS 6810 System Software PRM, M11}.

The Assembler provides a facility for the programmer to insert directives into his program. These
directives, although they are not program instructions, allow the programmer to guide the assembly
process.

These directives can be inserted in the source program the first time it is assembled or input via

the Line Editor, The directives are fully defined in volume 1 of this manual and a list is shown
below,
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Directive Meaning
DATA Data generation
EJECT Continue listing on new page
END End of Assembly
ENTRY Define entry point name
EQU Equate symbol to value or another symbol
EXTRN Define external reference
FORM Format definition
GEN Generation directive
IDENT Program identification
IFF If false
IFT If true
LIST Resume listing output
NLIST Suspend listing output
RES Reserve memory area
XFORM Extension of FORM directive
XIF End of condition
212
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In-at

22,1, F. . aration of the Source Module

Source modules can be input via any input device,
The statements can be prepared on these media in either of two formats :

1. They can be prepared in the same format as the program coding sheet with tabulation
points set at the 1st, 10th, 19th and 41st column.

*. They can be prepared with a space or backslash (\ ) between each field.

Whatever media the module is being prepared on, the relevant fabefiing and structure standards
apply {sec BOS 6810 System Software PRM, M11). The Assembier always lists instructions
in coding sheet format.

2.2.2. Source Input
The source module must be input 1o the system by using the command :
RDS L[ /file-code]

Wk =re /file-code is the device from which the source module is to be read.
The last statement input must be :EOF, even if the input is from the console typewriter. The
source module is placed in a temporary file {/S) on disk.

22.3. Example Input

The following coding could be input via any input device :

" PTS6810 ASSEMBLER

rare S,

PATAF . WDk L Ak

Dliaiaas JABECR) L MBRT e et
ENONG DL B0 SET (NDEXK REGISTER FoR BUFFER
P o® L AR b0 e CONSTANT WM AS L

This code could also be input as follows :
DATARLDK A4 4
\VABL{7NWHALT
DEVUN\LDKAVAT,0VSETLI INDEX-REGISTERLIFORLIBUFFER
\VEDKAASZ/FFALOGICALLICONSTANT L INL A3

The listing device gives the listing in the same layout as the coding sheet. An example output
listing is shown in paragraph 2.3.1.

Note : The IDENT statement cannot be input using the backslash between fields. It must be
input with the correct spacing.
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2.2.4. Assembly
The Assembler must be called by using the command :
AsMLs {1 o} NL)

where :
/S indicates that the source program must be read from the /S file
name indicates the name of a library source module or program to be assembled.

NL if specified, informs the Assembler that no listing is required of the assembled program.
If NL is omitted a listing is produced on the printer.
Error messages, however, will always be listed and the lines on which the errors occurred,

The Control Command Interpreter checks the ASM control command parameters for errors. When
there is an error in the parameter, an error message indicating the error is printed, followed by the
printing of S : at the beginning of the next line, The user may now input the correct ASM command.
An example sequence could be :

S : ASM

FILE NAME MISSING
S : ASM /S
or

S : ASM < name>

The source module residing in the temporary file is now read and assembled.

Errors in the source program are detected by the Assembler. It is not possible to correct errors during
processing. In case of a fatal error during processing e.qg. table overflow, core overflow, IDENT missing,
END » missing, the source module is read until an : EOF mark is encountered. At that moment the
following message is printed :

FATAL ERROR HAS OCCURRED NO OBJECT CODE PRODUCED

The object file, on which the output of the Assembler was written, is deleted.
f an 1/O error occurs, processing is terminated immediately.
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2.3, Output

The standard object output file for the Assembier is the temporary/O file. If this file does
not yet exist an assignment is made for it. When it does exist the object output is written
after the information already existing in this file uniess it has been closed by an EOF record.
In that case a new/O file is created and the old one is deleted.

2.3.1. Assembly Listing

The Assembly listing is output on the listing device if the NL option is omitted. The format
of the printout is shown in the example below.

00000 IDENT FORM MOQULE TITLE
00001 INOUT FORM 8=/07,8,16 =/80A0,16,16 =/2804,16 =1 SET UP LKM WORDS
00002 0000 BUFFER RES 10 RESERVE 10 WORDS BUFFER
00003 0014 0008 DECB DATA  8,BUFFER,20,0,0,0 CONSTRUCT ECB
0016 agog R
[V S [ I < "

L

l
decimal
line number
hexadecimal
value of location
counter

hexa representation of
the instruction, data,
or address

A = Absolute value

F = Forward reference
R = Relocatable

X = External

source statement 3
line image
comments }4

Wher, 4 non-fatal error has occurred during assembly the processing continues but the place
where the error occurred is indicated by an error code (see Section 2.3.3) following the line

g\ which the error occurred. An asterisk is printed underneath the place where the error was
etected.

An error counter is updated every time an error occurs. The number of errors is given after
the printing of the symbol table, by :

ASS. ERR. 5 decimal digits {see example in Symbol Table, below).
2.3.2. Symbol Table

Each labet which appeared in the iabel field of an instruction is given an address relative to the
beginning of the module.
The symbol table consists of a list of labels for each name defined in or referred to within the
module. This table is always printed out even if the user did not ask for a listing.
The symbol table has the following format :
2.3.1
January 1978



PTS 6800 ASSEMBLER PROGRAMMER'S REFERENCE MANUAL-PART 3

label value type
where label is the name that appeared in the labe! field of an instruction,
value is either the address of the label relative to the beginning of the module or
an absolute value (see type below),
type is the type of label. It can be one of four single digit codes : A, F, R, or X.
A = an absolute value. The label has been assigned a value with an EQUate
directive.
F = a forward reference. The label is defined later in the module,
R = a relocatable reference.
X = an externally defined label (EXTRN)
The symbol table is printed with three labels across the width of the paper. The total number

of errors encountered during Assembly is printed at the end of the symbol table. An example
is shown below.

M:AGO 0000 R M:BOO 005C R MPYMOD X
ADDMOD X DSUMOD X SYSAB X
M:AO1 0006 R T:SOPC 0136 R M:AD2 0018 R
M:A03 0010 R T:SVR 0152 R M:AD4 0020 R
M:B01 008C R M:BOOA 0074 R  M:BOOB 0082 R
M:BO1A  00A2 R M:BO2 00AA R M:BO3 DOCA R
M:B04 00DC R M:BO4A  O00OEA R M:BO7 0100 R
ENDSVR 024E R

ASS. ERR. 00000

2.3.3.  Error Messages

The following error messages can be output by the Assembler :

CODE MEANING DESCRIPTION

*C lllegal constant — ""Constant’’ overflow

— A constant with hexadecimal value must begin with either /
or X. In the latter case, the value must be enclosed by
quote marks, e.g. X ‘ZF’,

— A constant should not have been written here,

— Hexadecimal constant written either X" or /',

*E Not an even B — The specified start address is not even,
address — The specified AORG or RORG operand is not even.

*F lllegal FORM ~ An XFORM declared symbol must be linked to a FORM
or XFORM defined pseudo whose name is the first parameter of the
directive operand.

— More than 16 fieids specified.
— Negative field length.

— The length of this field cannot be contained in 16 bits, It is
too long.
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CODE MEANING DESCRIPTION
— A displacement value is not allowed when the predefinition
concerns an external reference name,
— The : predefinition is only allowed for a 16 bit field.
— Invalid predefined value of a field (overdisplacement or nega-
tive value for a less than 16-bit field).
— The division of the current word of an XFORM declaration
is not the same as the corresponding word of the linked
FORM symbol.
— The predefinition of the fields of the current word of an
XFORM declaration is not the same as the corresponding
word of the linked FORM symbol.
— More than 8 words described by a FORM declaration.
— More than the number of words described by the linked
FORM symbol described by an XFORM declaration.
— The field number specified in the syntax definition line is in-
valid.
— The same field specified twice in the syntax definition line,
* IHega! identifier The first character of a symbol must be a letter.
*L llegal label — The label has been defined previously as :
— asymbol name
—~ an external reference name
— an entry point name
~ A label has been given where it was not aflowed.
— A label must be specified.
*M Unknown — Unknown mnemonic
mnemonic — Unknown condition mnemonic
*0 Overdisplacement | — Displacement value of parameter too large.
*P fllegal parameter | — Too many parameters specified in the operand of an instruc-

tion, in the pseudo-instruction or directive.

~— Not enough parameters specified in the operand of an
instruction, defined pseudo-instruction or directive,

~ A parameter in the STAB directive must not be an entry point
name, a COMMON name or a forward reference,

— The operand in a DATA directive must not give more than 16
code words.

"

— " s not a character string
~ lliegal use of a register name in a standard instruction operand.
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CODE

MEANING

DESCRIPTION

*R

Illegat relacation

— Either a predefined expression or predefined relocatable

section has been input,

Too many relocatable symbols are added to or subtracted

from each other.

— The expression is equal to the result of a subtraction of a
relocatable part from an absolute part.

— [f an external reference is specified the displacement value
must be absolute.

— The instruction code operation defined by an EQU direc-
tive must be absolute.

*S

Illegal statement

— The ENTRY or EXTRN or COMN directive is no longer
acceptable,

— The directive does not need an operand,
— The directive needs an operand.
— Invalid character.

Invalid indirect addressing

Invalid condition specification.

The label is not followed by an operation code.

‘" {'is not followed by’)’

— The operand value of a RES directive makes the instructicn
counter value negative.

— GEN cannot produce any code as either any error occurred

or the code word has already been produced. .

l

*X

lllegal expression

— More than two symbols defined
~ More than three terms in the expression.

— An external reference and a forward reference have been
specified in the same expression.

— An external reference is preceded by a minus sign.
— A plus or minus sign is not followed by a term.

— A forward reference or external reference is specified in a
requested predefined expression,

— A register expression must not contain more than one term.

LELALRTe)

Core overflow

— Fatal error. Too many symbols or forward references used,

FRAERNE

End missing

— Fatal error. The END statement is missing.

LEER L]

IDENT missing

— Fatal error. The IDENT statement is missing.
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234 Saving the Assembled Module
After a suczessful assembly the source module can be saved by using the command :

file-name
KPFLI/S{, module name/ 1

file-name N . . . . o
If (module name) ' not given, the module is catalogued with the name given in its IDENT

statement,
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3.
3.1

TOSS SYSTEM START

General

System start is the initialisation process which prepares a PTS 6000 Terminal Computer
for application program running. 1t comprises the following steps :

Load the TOSS Monitor into memory.

Load the application program into memory.

L.oad the application program into memory,

Set up the required Monitor tables (optional Monitor configuration)

Set up the required CREDIT tables {if a CREDIT program is being used (see the
CREDIT Programmer’s Reference Manual, M04)}.

Activate the application task. If there is more than one task to be activated, this must
be done by the application itself {only the 1st application task, or DEBUG, is started
by the Monitor).
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3.2.  System Start Procedure

The Monitor, Monitor configuration data, and application can be loaced from cassette,
disk, or flexible disk. Loading can be controlled from the full pane’ :f present) or from
the SOP only, All the relevant pracedures are desuribed below.

3.2.1. From Cassette

It is possible to load the system from one, or two cassettes depending upon which option
was taken during system Generation {see $PCAS, DOS 6810 System Software PRM—M11},
The first option, everything on one cassette, is :

® Monitor
® Application
{® Monitor configuration data )

The second option, two cassettes, is :

® Monitor and application on the first cassette
® Monitor configuration data on the second cassette

The generation of the cassettes is described briefly in section 3.3 but a detailed description is
given in DOS 6810 System Software PRM, M11,
The procedure for loading the system is :

1. Ensure that the power is switched on at the Terminat Computer and at each periphera;
device.

2. Insert the Monitor cassette in a cassette drive,

3a. Toload from the full pane!, press the following buttons in sequence :

1) Reset (RST)
2} Master Clear {(MC)
3) Initial Program Load (IPL)

3b. Toload from the SOP only, press the SOP IPL Switch,

4. Select the cassette drive containing the Monitor cassette by pressing SOP switch 1 (for
the left-hand cassette drive) or SOP switch 2 {for right-hand cassette drive).

5. The Monitor and application program will now be read intc memaory,

6. If asecond cassette containing the Monitor configuration data is to be loaded, mount
this cassette in a cassette drive and press the appropriate SOP switch {1 or 2} when
the first cassette has been read.
The Monitor configuration data will then be read into memory and the required Monitor
tables will be set up.

7. The application will now be executed unless DEBUG has been included. DEBUG has a
higher priority than the application program {because it is part of Monitor} and it will
stop as soon as it is loaded, waiting for the operator’s command (see Chapter 4).

During loading, lamps 1,2 or 3 may lightup :

Lamp 1 indicates that an application is being loaded
Lamp 2 indicates an input error
Lamp 3 indicates that the application is too large for the memory

3.2.1
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322

From disk

The Monitor and application must be on the same disk, either cartridge or fixed disk.
The procedure for loading the system is :

1.

2.

3a.

3b.

Ensure that the power is switched on at the Terminal Computer and at each peripheral
device.

Insert the disk on a disk drive, press the START button and wait for the READY lamp
to light up.

If loading is to be done from the fixed disk, a disk cartridge must still be loaded.

To load from the full panel, press the following buttons in sequence :

1) Reset (RST)
2) Master Clear {(MC)
3) Initial Program Load (IPL)

To load from the SOP only, press the SOP IPL switch.

Select the disk containing the Monitor by pressing SOP switch 3 (for the cartridge disk}

or SOP switch 4 (for the fixed disk} Monitor will then be loaded.

If there is only one application program on the disk, lamp 1 will light up and the applica-
tion will be loaded automatically.

If there is more than one application program on the disk, all the lamps wili fight up. Choose
the application program to be loaded by pressing the appropriate SOP switch.

The application will now be executed unless DEBUG has been included. DEBUG has a
higher priority than the application program (because it is part of Monitor) and it will stop
as soon as it is loaded, waiting for the operator’'s command (see Chapter 4).

During loading, lamp 1,2 or 3 may lightup :
Lamp 1 indicates that an application is being loaded
Lamp 2 indicates that the application chosen by the SOP switch does not exist.
Lamp 3 indicates that the application is too large for the memory.

323

From Flexible disk

The Monitor and application program must be present on the same flexible disk. The disk is produced
by using $PFLEX during System Generation {see $PFLEX DOS 6810 System Software PRM M11).
The procedure for loading the system is :

1.
2.

3a.

3b.

Ensure that the power is switched on at the Terminal Computer and at each peripheral device.
Put the diskette into a drive and shut the door.
To load from the full panel, press the following buttons in sequence :
1) Reset (RST)
2} Master Clear {MC)
3) Initial Program Load (IPL}
To load from the SOP only, press the SOP |IPL switch,

Select the fiexible disk drive containing the Monitor and application by pressing SOP Switch 5,
6,7 or 8
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switch 5 = flexible disk 1, mulitiplex channel
switch 6 = flexible disk 2, multiplex channe!
switch 7 = flexible disk 1, programmed channel
switch 8 = flexible disk 2, programmed channel

Monitor will then be loaded.

5, If there is only one application on the disk, lamp 1 will hight up and the application will be
loaded automatically.

. |f there is more than ane application on the disk, all the lamps will light up. Choose the
application program to be ioaded by pressing the appropriate SOP switch.

o

The application will now be executed uniess DEBUG has been inciuded. DEBUG has a higher
priority than the application program (because it is part of Monitor) and it will stop as soon
as it is loaded, waiting for the operator’s command (see Chapter 4),

~

During loading, lamp 1, 2 or 3 may lightup :

Lamp 1 indicates that an application is being loaded.
Lamp 2 indicates that the application chosen by the SOP switch does not exist.
Lamp 3 indicates that the application is too large for the memory.
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3.3. Deferred binding of Monitor Configuration Data

3.3.1. General

The TOSS for a particular PTS 6000 Terminal Systern must be generated by the utility SYSGEN.
This utility generates the TOSS Monitor on disk. The Monitor can be copied to cassette or flexible
disk for the system start procedure. This copying is done by the catalogued procedure $PCAS (for
cassette) or $PFLEX (for flexible disk).

If the programmer wants to test his program with Monitor configuration data supplied at run time
(deferred binding) he can exclude the Monitor configuration data from the Monitor cassette at system
generation time. The Monitor will be generated without configuration data but with the Monitor
Configuration Program (MONCON} which will read the configuration data at run time. In this case
the Monitor and application program must be on the same cassette. The instructions to generate a
Monitor configuration data cassette are given below in paragraph 3.

MONCON will read the Monitor configuration data from the cassette and generate Monitor tables
at the end of memory {higher addresses}. :
Only the drivers and tables which are included at system generation time may be configured by
MONCON.

The use of the Linkage Editor, $PCAS, and $PFLEX is described in the DOS 6810 System Software
PRM 'M11).

3.3.2. Monitor Configuration Cassette

When the Monitor and application load module have been read into memory, control is passed to
MONCON,

This program will read the Monitor configuration data and generate the necessary Monitor tables
related to the hardware configuration.

To enable MCNCON to set up the correct Monitor tables, the following data must be supplied as
Monitor configuration data on the cassette :

® Terminal class identifier

® Number of work positions in the terminal class
® Priority level of the task

® Terminal device class

® Connection on the iocal/remote channel unit
® Special device classes

3.3.2.1. Generating the Monitor Configuration Cassette

The cassette containing Monitor configuration data is generated at the console typewriter with the
aid of DOS 6810 control commands.
The procedure for generating a Monitor configuration data cassette is as follows.

3.3.1
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First insert a cassette in one of the cassette drives, then key in the following sequence.
(i) ASGLJ/E1, TY10
(i) REW(_1/03
(il  RDALJ/OA
{iv) Monitor configuration data
{v) WEFL 1/03
{vi) PCH L /0A
{vii)  WEFL.1/03
(vii)  REWLJ3
(ix} ULDLJ3

Explanation :

i) Assign file code/E1 {source input) to the console typewriter,

(ii) Rewind the left-hand cassette drive.

{iii} Read data from the source input file (typewriter) and transfer to temporary disk file /A.
{iv) The format of the Monitor configuration data is described below.

{v) Write an end of file mark on the cassette,

{vi) Write the contents of temporary disk file /A to the cassette, an end of file mark is written
automatically.

(vii)  Write one end of file mark on the cassette.
{vili)  Rewind the cassette.
(ix) Unload the cassette,

3.3.2.2.  Format of Monitor Configuration Data
The Monitor configuration data must be keyed-in in the following sequence :
® Terminal class identifier (2 characters) followed by the number of work positions in the terminal
class,
® Priority level
& Terminal device class followed by the connection on the local/remote channel unit.
® Special device class.
® EN End of task definition

. The terminal class identifier and number of work positions have the following format :

»

terminal class identifier : decimal-integer CR LF

< terminal class identifier > is specified in the main module of the application program.
< decimal—integer> is the number of work positions in this terminal class.

b. Priority level has the following format :

decimal—integer CR LF
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jol

< de.imal—integer > consists of two digits specifying the priority level of the task, which
is normally 60.

A number lower than 60, means that the task has higher priority than the one with level 60.

. Terminal device class and connection have the foilowing format :

T decimal-digit, decimal-digit L CR LF
(loca! channel unit)
T decimal-digit, decimal-digit R CR LF
(remote channel unit)
< T decimal-digit >, is the terminal device class which is specified during system generation,

< decimal-digit L> or < decimal-digit R> is the number of the connector on the local or
remote channel unit, respectively to which the
work position is connected.

. Special device class has the following format :

S decimal-digit CR LF
< S decimal-digit> is the special device class which is specified during system generation.

. EN CR LF  terminates the parameters for the terminal class concerned and the same

parameters as mentioned above may be specified now for another terminal ciass.

When closing with ENEN, the data that follows will be considered as common device information.
An example of Monitor configuration data is shown below for a configuration which consists of

3 work positions configured in the same way and one special work position with a different confi-
guration.

Common devices are used by both terminal classes.

The first terminal class is TO and the second is FO.

Monitor configuration data :

TO : 3 (Three tasks with identifiers TO, T1 and T2 will be generated)
60

T4, 1L (Terminal device class 1 on channel unit line 1, 2, 3)
T2, 1L {Terminal device class 2 on channe! unit line 1, 2, 3)
S1 (Special device class)

EN

FO

T3, 8L

EN

EN

S3 Common devices

sS4

EN
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3.3.2.3. Errors During Configuration
During Monitor configuration any errors will be indicated on the System Operator’s Panel :

Lamp 1 — Monitor configuration data reading
Lamp 2 — Cassette input error

Lamp 3 — Formaterror

Lamp 4 — Memory overflow
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4, ASSEMBLER DEBUGGING PROGRAM

During the production of a program, the programmer requires a method investigating errors
that may have occurred. The Assembly Debugging Program {DEBUG) is provided to assist
the programmer in monitoring and controlling the execution of this program in order to find
errors.

This chapter contains :

— a description of the Assembly Debugging Program
— definitions of the control parameters

— instructions for running the program

— interpretations of the result.

4.1. Introduction

The Assembly Debugging Program {DEBUG) is an interactive diagnostic task which runs under
the control of the TOSS Monitor. It runs in parallel with the Assembly application program
being tested.

CEBUG may be used to control the execution of the application program in the following ways :

@ the contents of registers or memory may be examined or modified;

® the application program may be stopped by inserting breakpoints at selected places, and started
again;

® parts of the program may be conditionally executed, once or a number of times {looping);

® calculations on addresses may be performed.

DEBUG operates in either one of two maodes :
® Debug mode — the programmer has control over the execution of the user program;
¢ User mode — the user program is executed normally,
Readers of Chapter 4 should be familiar with the foltowing DOS 6810 System Software concepts :

® linkage editor

® control command

® user library

® TOSS systern generation

These concepts are explained in the DOS 6810 System Software PRM (M11),
Before using DEBUG, the specialist reader should read Appendix A, Memory Organization.

4.7.1.
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4.2, Using DEBUG

DEBUG is specified at SYSGEN time and is part of the TOSS Monitor.
If DEBUG is not required (e.g. for production versions of the application program) it must
be excluded at SYSGEN time.

DEBUG runs on any level greater than or equal to 8 and always on a higher level than the
application program being tested. The default value is 50 (/32). All Monitor tasks, except data
management can use DEBUG. Control is handed to DEBUG immediately after the TOSS Monitor
and application program are loaded into memory {system start).

The User communicates with DEBUG via the system operator’s console (CTW) using the commands
described in Section 4.

DEBUG maintains two sets of registers-relocation registers for addressing purposes and "“pseudo
registers’’ for processing purposes.
The use of relocation registers is described in Section 4.3.3.

The pseudo registers correspond to CPU registers P, A1 to A15 (inclusive).
These are loaded when DEBUG is entered from either a halt command or a trap.

The user may then examine and modify these contents, and before the user program is restarted,
the pseudo registers are copied into the real CPU registers. From the user’s point of view these are
indistinguishable from the real registers.

4.2.1. Breakpoints

The user can stop his program at a specific point by a command to DEBUG. The point at which
the program stops is called a ‘breakpoint’.

DEBUG replaces the instruction at the breakpoint with an illegal code, causing a call to the trap
call interpreter {/6000). When the program reaches the call, control is given to DEBUG. The user
may then examine and modify registers and memory before continuing.

DEBUG also provides the possibility to loop through a breakpoint a specified number of times and
to execute breakpoints conditionally depending on register or memory values, This can be useful
when debugging program, loops etc.

It is possible to maintain up to sixteen breakpoints simultaneously.
However, only one may be looped or executed conditionally at a time.
This is called the "active breakpoint’. The last breakpoint given or looped on is active.

When looping, DEBUG uses an internal register called the loop counter,

4.2.2. DEBUG Start

During execution, DEBUG s entered after a breakpoint, illegal instruction, or if the user issues a
halt command from the console.

When DEBUG is started, relocation register E contains the first address of the application program.

DEBUG can be restarted from address /92,

4,21
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4.3. DEBUG Input
4.3.1. General

DEBUG provides the programmer with a variety of commands to control the testing process,
The commands are briefly :

Command Mnemonic
calculate =

open memory word
go

halt

I o ~

interrupt

loop

print memory location
proceed from breakpoint

print location registers

open program status word
set breakpoint

L
M
24
Q
print CPU registers R
S
T
verification 3

Y

remove breakpoint
These commands are described in full below :

4.3.2. DEBUG Modes

DEBUG operates in one of two modes known as B {debugging) mode, and U {user) mode, In B

mode DEBUG s running and waiting for an operator’s command. B mode s selected whenever
the application program stops. The mode is selected by the system

A stop occurs when :

— a halt (H} command is keyed in

— a breakpoint is encountered in the application program
— a verification halt condition is encountered

— an illegal operation code js detected,

U mode is selected when one of the following commands is keyed in :

 broceed from breakpoint (P)
— loop through breakpoint (L)
— Go (G}

Commands other than H, P, L and G will not result in a change of mode .
The current mode is indicated by the letter B or U printed at the left of each fine of output,
Immediately after System start DEBUG isin B mode,

4.3.1
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4.3.3. Relocation Registers

used in commands as indexes when referin nemory tocations, The contents of relocation
registers may be examined and modified us command.

DEBUG maintains 16 relocation registers. 7 ese registers are numbered 0 to F and may be
nemas
3

The following description illustrates the way ::. «.=ist: the relocation registers are normally used.

The start address of the module currentiy being :ested is ioaded into a relocation register. Commands
then refer to locations within this module by guoting the address relative 1o the start of the module
{listed by the assembler as the second field from the left}) together with the number of the reloca-
tion register.

Relocation registers may a'sc be used 1o save constants.

When starting an application program, relocation register E contains the LOAD address of the program
— 8. Register F contains — 8 which can be used to obtain module start addresses from the Linkage

Editor Map.

4.3.4. Addressing

The following commands contain references 10 memory addresses :
GILMPQRSTY =,/.

Relative, absolute or indirect addresses may be used in these commands,
All address values are given as hexadecimal numbers.

The relative address is calculated as a displacement from a nemed retocation register. The ardress in
the relocation register could be the start address of the moduiie or some other reference address (the
start of an array for example). The relative address from the start of the module is shown in the second
field from the left on the Assembler listing, The relocation register may also contain an absolute
address.

The absolute address is that which is given in the program coutiter and is the displacement from word
zero of memory. If the address refers to the start of an array, a displacement value must be given to
specify the word within the array {counting the first word as 1).

Indirect addresses are used to reference :

® CPU registers (R}
® control registers (1}
® relocation registers (Q)
® memory words (=, |, V)

If an address is indirect it must be prefixed bv an asterisk {e.g. * 10 ). In this case the indirect address
will point to a memory word that contains he absolute address to be referenced. If the resulting
address is odd, the next lower even address will be used,

4.3.5. Command Syntax

Commands are keyed in immediately after the B or U prompt which is printed at the left of each
line by DEBUG.

Commands have the following Syntax :

4.3.2
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B
l ] [ parameter 1 ][ ; parameter 2] command
4]

"B or "U" is printed by the system at the beginning of the line. “Command’ is one of the
single character commands listed above in section 4.3.1.

_ [ TERM

parameter : :
parameter { * ) parameter
hexadecimal integer
* term
TERM: : = term R
term Q
® term
where : ~ “hexadecimal integer’ is a four digit hexadecimal number

”* term” s an address of a memory word that contains the address of the required
information,

“term R’ is the sum of "term’’ and the contents of CPU register R.
“"term Q' s the sum of "term’’ and the contents of relocation register Q.

"® term” s a register that contains the address of the required information,
An open and modify command has the following syntax :
{3 } /nnnn [ parameter } C

where "'/nnnn’ is the content that "parameter’ optionally replaces,
"C" is a terminating character which can be :

CR modify and close
LF modify and open the variable at the next higher address
@ modify the variable and use the new value as the address of the next variable

to be opened (i.e. indirect addressing)
This next variable is automatically opened,

Any other character will result in the current variable being closed without modification and without
the next variable being opened.

The description of each command will specify which terminating characters can be used.

Notes : Anempty or non-existent parameter may have a special meaning to the command, see the
description of each command.

Parameters are left-shifted so that only the last four character keyed in are taken as significant,
the others are ignored. {f an undefined command is keyed in, a question mark is printed and no
further action is taken. If an illegal command is keyed in, it is rejected and 'NO’ is typed out;
no further action is taken,

4.3.3
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4.3.6.  Calculate Command (=)

Format 1 parameter =

Description : “"Parameter’” is calculated and displayed. This command is useful for calculating
hexadecimal addresses. "Parameter” can consist of a string of terms because the
calculation is performed as each term is input.

The result is printed after the = has been keyed in.

Examples : U 262A+2A4 = 28CE
23+45+45 7 00AD
R e p—
parameterI result
m

de command
4.3.7. Open Memory Word Command (/)
Format 1 : parameter /
Description : Address “‘parameter’” is opened for modification.
Format 2 : /

Description : The last used address is re-opened.

Example I% 1Q/262A
mode result
k}command
arameter

4.3.8 Go Command (G)

Format 1 : parameter G

Description : Start user program at "'parameter”’.

Format 2 : G

Description : Start user program at the address in the program counter.

Example : Eli 0,1 (i
mode }r ommand
par

ameter

4.3.9. Halt Command (H)
Format : H

Description : The application program is stopped.

4.3.10.  Open Interrupt Control Register (1)
Format : parameter |

Description : Open interrupt control register specified by “parameter”.
The registers are defined in the table below :

4.3.4
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Code

Examples

register

Priority level of DEBUG is displayed
DEBUG interrupt mode is displayed
0 = inhibit mode (INM)
non-zero = enable mode (ENB)
DEBUG interrupt control, 0 = None
Real time clock control, O = Off

01/0032

mode resuit
command

parameter

B 11/0000
result

command
parameter

mode

—

U 21/0001
result
mode command

parameter

V] \/ FFFF
| resuit
mode
ommand
parameter

4.3.11. Loop (L)

Format 1

Description :

Format 2
Description

Example

parameter L

Loops ""parameter” times through the current breakpoint ,
The program will run without stopping at that breakpoint until it comes
to it ( parameter + 1) times,

L
Loops only once through the current breakpoint.
mide z;ommand
parameter
4.3.5
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4.3.12.  Print Memory Location Command (M)

Format 1

Description :

Format 2

Description :

Format 3

Description :

Examples

0000
22768
5710

parameter 1; parameter 2 M

Prints all memory locations from "“parameter 1" to "parameter 2
(inclusive).

parameter M
Prints eight words from '‘parameter”.
M

Prints eight words from the last address specified.

B 86.A6 M
tommand The result is shown below
mode parameter 2

parameter 1

0236 23DC FFFE 0ONO 5710 5714  1CAC

F-T IS I

01F7 0000 OQOOF1 0000 0000 2120 0246 .

25A0 0070 S94A0 FFFE @4C0O 0094 8120 Weoooun.

4.3.13.  Proceed from Breakpoint (P)

Format 1

Description :

Format 2

Description :

Format 3

Description :

Examples

parameter 1; parameter 2 P

Removes the current breakpoint, sets a new breakpoint “parameter 1",
proceeds, and loops “parameter 2 times through the new breakpoint.

parameter P
Sets a new breakpoint "'parameter’’ and proceeds from there.
P

Removes current breakpaint and proceeds,

A4,1;
r Eornmand

mode parameter 2
parameter 1

9] c4,1
Eommand

parameter

4.3.6
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4.3.14.  Print Relocation Registers (Q)

Format 1 parameter Q
Description : Opens and prints the content of relocation register Q.
Format 2 : Q
Description : Prints all relocation registers
Examples 1Q/262A
result
mode ommand
parameter
i The result is shown below.
mode command

0DbDD  DDOO  QDDO  0ODDO  DODDO 0DODG  00DB  0OGD
0000 000D 0000 0334 0000 0000 1CA4 FFFS

4.3.15  Print CPU Registers (R)

Format : parameter R
Description : QOpens and prints the content of the CPU register “parameter’

OR = program counter,

Format 2 : R
Description : Prints all CPU registers.
Examples R/25A3
result
mode ommand
parameter
y R
mJ)de corlnmand The result is shown below :

0238 1DEA 8F20 873F &SEF 023A 25A0 B13F
002 O0A10 1E80 813F 0100 021& 87A0 D236

4.37
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4.3.16. Open Program Status Word (S)

Format : S
Description : Opens and prints the program status word (PSW). For a description of
the PSW see Appendix A.
Examples : S/F1C0
result
mode command
4.3.17.  Set Breakpoint (T)
Format 1 parameter 1; parameter 2T
Description : Sets a breakpoint {i.e. a subroutine call) at the address specified by
"parameter 1" and the loop counter to a value “parameter 2.
Format 2 : parameter T
Description : Sets a breakpoint at address specified by parameter’’ and the loop counter
to zero.
Examples : A41; I
ommand
mode parameter 2

parameter 1

Ad 1 I
mobde ommand

parameter

4.3.18  Verification (V)

Format 1 parameter 1;parameter 2 V

Description : Stops at the next breakpoint encountered when the condition specified by
xx is true, where xx can he :
RE (register parameter 1) is equal to parameter 2.
RN (register parameter 1) is not equal to parameter 2.
ME (address parameter 1} is equal to parameter 2,
MN (address parameter 1) is not equal to parameter 2,

Before the comparison is made, parameter 1 is masked with the verification mask register. If
register O is specified the Program Status Word is used.

For the contents and use of memory, see Appendix A, Memory Organization.

4.3.8
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Format 1 : ov
Description : QOpen verification mask register
Format 2 \%
Description : Turn off verification
Example : 2_GB ;B9 IM;
condition
mfde command

parameter 2
parameter 1

4.3.19.  Remove Breakpoint (Y}

Format 1 : parameter Y

Description : Removes the breakpoint at address ""parameter’’
Format 2 : Y

Description : Removes all breakpoints

4.3.9
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4.4, Running DEBUG

4.4.1, DEBUG Output

Each time DEBUG is entered, the foilowing message is printed :
C — PC = LC, REL — PSW

where

C is used to indicate the way DEBUG was entered.
It may have the following values :

C Meaning
S start or restart
T breakpoint

{ illegal instruction

H halt command

PC program counter is the absolute address where the program was
interrupted

LC, REL s the relative address LC is indexed by the relocation register REL,
The REL with the nearest corresponding LC value is chosen.

PSW CPU program status word at interrupt, see Appendix A

QOutput from the commands is shown in the paragraph describing each command in Section 4,3,

4.4.2, Loading Segments for Debugging

It is not possible to set a trap in a segment until it has been loaded. This means that it is
necessary to set the trap in the load task just after the segment has been loaded, then find out
in what partition the segment is placed and set a trap in the appropriate position. At the end
of the load task an exit is made {LKM, DATA 3). The LKM is a useable breakpoint.

It is also possible to use the verify function (see Section 4.3.18) after setting a call in the load
task. The segment pointer {address in the LSET to the segment) is found in the register A3 at
exit of the load task.

4.4.3. Interrupt Control

When DEBUG is entered from a breakpoint, it is set to run at level 50 { = /32}, in the mode ENB.
Ifin INH mode, it is set to the same as the interrupted user program,

This is, in most cases, just what the user wants. INH sequences will not be interrupted, Monitor
tasks will interrupt DEBUG etc.

However, there might be reasons to have DEBUG working in another way. For example:, when debugging
synchronous devices, interrupt routines in ENB mode, time out functions, etc.

Therefore DEBUG has the following features :

for commands see Section 4.3.

4.4.1
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1. The level may be changed. Since the console uses level 7, the level should
not be set 1o less than 8.

2. The interrupt mode may be changed to either ENB or INH.

3. The function that DEBUG changes mode at breakpoints to the user mode
may be excluded.

4.  The real time clock may be handled by DEBUG.

4.4.3.1. Interrupt Button

Pressing the interrupt button {INT) on the full panel forces DEBUG immediately to command
mode, This may be used to stop a long memory dump or to get the console on-line after pressing
master clear (MC)—

The INT button is only available on computers with a full panel.

4.4.3.2. Power Fail
Thel_power on/off interrupt is just switched through DEBUG after having set the console
on-line.
4.4.3.3  Real Time Clock
The real time clock may be operated in two modes :
1.  The RTC interrupt is switched through DEBUG;
2. DEBUG handles the RTC interrupt

Mode 1 is default.

4.4.2
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APPEND'X A : MEMORY ORGANIZATION

The information in this Appendix will not normally be required by most Assemble Programmer’s
but has been included for specialist programmers.

A1 Memory Layout

AREA ADDRESS
Hardware Interrupt Locations /0
/7C
Pointer to Subroutine Call Interpreter /7E
System Halts /80
/84
Communication Vector Table /86
/98
Stack Overflow Area /9A
/100
Stack variable
Monitor variable
User Program Area variable
end of memory

Figure A1 Memory Layout

— Locations /0 to /7C are hardware interrupt locations. They are hard-wired to internal and
external lines. Each location contains the address of the interrupt routine required to service
the interrupt connected to that location. The interrupt connected to location /0 has the
highest priority {level 0).

— Location /7E contains the address of the subroutine call interpreter which handles simulation
of certain instructions not included in the hardware.

— Locations /80 to /84 contain the system halts.

— Locations /86—-/98 are the Communication Vector Table. This is a System table.
This table has the following layout :

A1
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AREA CONTENTS
86 CVT Memory size
CVT without CVT STB A15 stack base
x::ac;::nent CVT SBA Start of buffer area
CVT EBA End of buffer area
CVT INP fnterpreter table address
90 RF INIT Jump to restart module
92 RF BUGG Jump to Debugger
CVT APA Application address
CVT APS Application Start address
98 CVT CLK Real time clock
CVT LSB Address to LSBT
Memory CVT DK File code start up disk
Management FREPAR Free partition pointer
PARLEN Length of partitions (in bytes)
Figure A2 Communication Vector Table
Notes 1. If Memory Management is used, the CVT extends into the stack overflow

area.
2. CVT SBA holds the address after the root.
3. CVT APA is the address of the beginning of the root,

— The area occupied by the stack is defined at system generation time. When an interrupt
occurs, P-register, PSW and a number of registers are stored here. The number of registers
stored depends on whether the interrupt routine servicing the interrupt runs in inhibit mode
(anywhere from 0 to 15 registers) or in enable mode and branches to the dispatcher (always
8 registers).

The A15 register always points to the next free location in the stack (where all information is
stored towards the lower memory address).
When A15 reaches the value /100 or becomes lower a stack overflow interrupt is given.

~— The area after the Monitor area is the user area.

A.1.2
January 1978



PTS 6800 ASSEMBLER PROGRAMMER'S REFERENCE MANUAL—PART 3

A.2.  In*erupt System

When working in interrupt mode each interrupt program may be connected to an interrupt level.
As the actioning of an interrupt involves the direct accessing of the interrupt level’s start address
from its hardware interrupt location, the contents of this location must have been previously
toaded with the correct address.

The start addresses loaded in these locations are not fixed and must be defined by the programmer
at SYSGEN time.

interrupt level hardware interrupt location
0 to 63 /0000 to /007C

where level O has the highest priority and 63 the lowest. The levels are defined at SYSGEN time.
PROGRAM STATUS WORD

The program status word (PSW) contains data relating to the status of that program. ft is maintained
by the System Software,

These fields can be { 0— 6 priority level
modified by the user 6 — 7  condition register
8  runindicator
9 interrupt enabled indicator
10 control panel interrupt
These fields cannot be 11 power failure
modified by the user 12 real-time clock (RTC)

except during Debugging 14
15 } not used

A2.1
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